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One injection of platelet-rich plasma associated
to a submaximal eccentric protocol

to treat chronic jumper’s knee

J. F. KAUX 1, J. L CROISIER 2, O. BRUYERE 3, C. RODRIGUEZ DE LA CRUZ?2, B. FORTHOMME !, G. BRABANT 2,
S. LAPRAILLE 2, V. LONNEUX 2, D. NOEL 2, C. LE GOFF+4, A. GOTHOT 4, J. COLLETTE 4, J. M. CRIELAARD!

Aim. Jumper’s knee is a frequent chronic overuse syndrome
of the proximal part of the patellar tendon. Platelets contain
lots of growth factors which could enhance the healing pro-
cess of tendons. The aim of this study was to clarify the pos-
sible efficacy of one injection of Platelet-rich plasma (PRP) in
cases of rebel jumper’s knees.

Methods. Twenty patients with chronic proximal patellar tendi-
nopathy were enrolled. Assessments were made before infiltra-
tion of PRP, and 6 weeks and 3 months after the infiltration,
using a 10-point visual analogic scale of pain, clinical examina-
tions with a pressure algometer, algofunctional scores (IKDC
and VISA-P), functional assessments (isokinetic and optojump
evaluations) and imagery (ultrasounds and MRI). The PRP was
obtained with an apheresis system (COMTEC®, Fresenius-Ka-
bi, Bad Homburg, Germany). Six millilitres of PRP were inject-
ed without local anesthetic. One week after infiltration, patients
started a standardized sub-maximal eccentric reeducation.
Results. During daily activities pain significantly decreased
with time. At functional evaluation, it decreased as well, but
without significant functional improvement. No improve-
ments in the imagery measurements were observed. Younger
patients seemed to be more susceptible to have an improve-
ment of pain by the PRP infiltration.

Conclusion. This study demonstrates that a local infiltration
of PRP associated with a submaximal eccentric protocol can
improve symptoms of chronic jumper’s knee in patients non-
responsive to classical conservative treatments.

KEY WORDS: Platelet-rich plasma - Knee - Tendinopathy - Blood
component removal.

umper’s knee is a frequent overuse syndrome of
the proximal part of the patellar tendon, frequent-
ly observed in sportsmen with repetitive eccentric
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stresses on the knee extensor apparatus.! This condi-
tion is very common in jumping sports; in volleyball
and basketball the prevalence reaches around 30 to
45%:.2 In soccer, shoots and plyometric trainings can
also be traumatic for the patellar tendon, and this
tendinopathy has a prevalence of 2 to 3%.3 Finally, it
remains often chronic even if a thorough conserva-
tive treatment is well done. Moreover, the option of
a surgical treatment can be disappointing.4

New treatments are being developed for tendi-
nopathies.! Injection of platelet-rich plasma (PRP) is
one of these. Platelets contain many growth factors
that could have the potentiality to enhance the heal-
ing process of tendons.> Even if in vitro and animal
experiments have demonstrated this stimulation of
tendon healing process,®-8 clinical series are subject
to controversy. Indeed, various papers seem to show
a benefit to use PRP in case of tendinopathy, but one
randomized controlled trial on Achilles tendinopa-
thies did not show any improvement linked to PRP
infiltrations.®
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The aim of our study was to clarify the possible
efficacy of one injection of PRP in cases of rebel
jumper’s knee. Contrary to the other studies that used
only algofunctional scores and imaging findings, we
added as well different dynamic methods and tech-
niques to evaluate the efficacy of the infiltration of
PRP. These ones correspond more to the complaints
and disabilities of the sportsmen with jumper’s knee.

Material and methods

Thirty-nine potential subjects were identified
among patients who were consulting our Sports
Traumatology Department, and met the following
inclusion criteria: proximal patellar tendinopathy for
longer than 3 months, and no satisfactory improve-
ment after 3 months of conservative management
(including eccentric intervention and shock wave
therapy). The patients could not have benefited from
any treatment during the last month before infiltra-
tion of PRP. For these patients, the impending thera-
peutic option was only surgical. However, 4 subjects
chose not to participate and 13 were excluded from
the survey due to exclusion criteria: platelet concen-
tration in blood below 1.5x105/uL (N.=1), anterior
traumatic knee injuries (N.=2), anterior lower limb
muscle injuries (N.=3) and symptomatic patellar
syndrome (N.=7). The criteria of other previous in-
juries were established to avoid measurement bias
during functional evaluation. Therefore, 22 patients
(19 men and 3 women, mean age 28.8 years) with
jumper’s knee for more than 3 months (mean 17.6
months; from 4 to 62 months) were enrolled after
having signed an informed consent form. The sports
they practised were: soccer (N.=8), jogging (N.=4),
basketball (N.=3), karate (N.=3), volleyball (N.=2),
tennis (N.=2), judo (IN.=2), mountain biking (N.=2)
and boxing (N.=1). Due to pain, their sports capaci-
ties were decreased.

The assessments were made using different scores:

— 10-point visual analogic scale of pain (VAS): 0
is interpreted as the absence of pain, 10 corresponds
to the worst imaginable pain.!0 This subjective pain
score was used during daily activities, while pain
during physical activities was evaluated by algofunc-
tional scores;

— clinical examination using a pressure algome-
ter commander (JTech Medical Industries, Salt Lake
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City, UT, USA): this tool is a force gauge that per-
mits to quantify the minimum amount of pressure (in
kPa) required to produce pain in the proximal part of
the patellar tendon.!! Subjects were instructed to say
«stop» when the sensation changed from pressure to
pain and the force in kPa would then be recorded by
a console. The mean of 3 successive measurements
was used. All the measurements were made by the
same examiner;

— International Knee Documentation Committee
form (IKDC): this scoring system measures Symp-
toms, functions and sports activity in patients who
have a knee condition. On this scale, from O to 100, O
correspond to the minimal activity linked to maximal
symptoms. and 100 means no limitation and absence
of symptoms during daily and sports activities;!2

— Victorian Institute of Sport Assessment - Pa-
tellar questionnaire (VISA-P): this scale is an index
of severity of symptoms in patients with jumper’s
knee. The maximal value for an asymptomatic and
fully performing subject is 100 points and the theo-
retical minimum is 0;!3

— isokinetic assessment was performed by the
same investigator using a Cybex Norm (Cybex In-
ternational, Medway, MA, USA) after a 10-minutes
warm-up on a cycle ergometer.!4 The patient was in
a sitting position. The studied modalities were con-
centric 60°/s (C60) and 240°/s (C240), and eccentric
30°/s (E30) on both quadriceps. A VAS score was
used to quantify pain resulting from each test;

— two days after the isokinetic evaluation, one
leg counter movement jump (CMJ) and drop jump
(DJ) evaluations were performed using an optojump
device (Microgate, Bolzano-Bozen, Italy), after a
10-minutes warm-up on a cycle ergometer.!> Three
one-leg jumps for each modality and for each side
were recorded, and the best one was retained. A VAS
score was also used to quantify pain during each test;

— ultrasounds (US) examinations with an
18MHz probe were performed by the same investi-
gator (X2000, Siemens, Munich, Germany). The fol-
lowing pieces of information were recorded: echo-
texture, tendon maximal thickness, ratio between the
thickness of the pathological and the healthy parts of
the tendon, sagittal hypo-echoic length, and amount
of neovascularization using colour Doppler;

— magnetic resonance imaging (MRI) examina-
tions were performed by the same investigator (Sym-
phony 1.5T, Siemens, Munich, Germany). The fol-
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lowing pieces of information were recorded: tendon
maximal thickness, ratio between the thickness of
the pathological and the healthy parts of the tendon,
and sagittal hyper-intensity length.

The whole evaluation was made before the infil-
tration of PRP, and 6 weeks and 3 months after the
injection. After a period of 6 months, they were con-
tacted by phone, and asked to fill out a standardized
questionnaire on the evolution of pain and the return
to sports activities (same sport and level than before).

Before platelets were collected, a count of hema-
tological cells of the patient was done in laboratory.
After a local disinfection, a catheter was introduced
in one vein of the forearm of each upper limb and
connected to the apheresis machine (COM.TEC and
kit CS5L, Fresenius-Kabi).'¢6 This machine offered
a reproducible PRP from the autologous blood of
each patient, with only very limited concentration of
erythrocytes and leucocytes. Indeed, it calculated the
time needed for the blood taking, in function of the
patient’s platelets concentration and anthropometric
parameters. We decided to collect platelets with a
concentration of around 8.5-9.105 platelets/uL.!7 The
samples of the patients’ PRP were sent to a labora-
tory for an analysis for quality control purpose.

Just before infiltration, 300uL of CaCl, were add-
ed to the PRP to activate the platelets.!7. Six mL of
PRP were injected in the patellar tendon after disin-
fection with dermal Isobetadine; 2mL in the lesion
itself (observed by US and MRI), and 2mL on both
sides of the lesion. No local anesthetic was used to
avoid a decrease of the platelet activity linked to a
pH modification.!8 Just after the infiltration, patients
were given local cryotherapy. In case of pain, they
could not take any anti-inflammatory drugs, but only
type I or II classical painkillers. After 5 to 7 days of
relative rest, while they could have a little local in-
flammatory reaction with increase of pain, they start-
ed a standardized progressive sub-maximal eccentric
program supervised by a physical therapist, three
times a week, for 5 weeks (Figure 1). The patient
benefited also from electro-stimulation, stretching
of the quadriceps, and cryotherapy. Ten minutes of
cycloergometer with low resistance were also added
to the program after 2 postinfiltrative weeks. This
re-educative program was chosen because isokinetic
devices were not available at each physiotherapist’s
practice.

Results were expressed as the meanzstandard de-
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Figure 1.—Standardized progressive sub-maximal eccentric exer-
cise supervised by a physical therapist. The eccentric exercise was
done using the weight of the patient’s body. The patient started
with the back against the wall. On the pathological leg (the left
side in this case), he would then slide slowly his back down the
wall until his leg would be bent at a certain angle. Then, he had to
push on both legs to return to the starting position. The angulation
and the number of sessions were progressively increased during
the re-education, respectively from 60° to 90° and from 5 to 7
sessions of 15 repetitions, following the Stanish criteria. Thirty
seconds of rest were allowed between the sessions.

viation of the mean (SD). Changes over time were
assessed using generalized linear mixed models
(GLMM). Differences in the baseline characteristics
of patients presenting or not a clinically relevant im-
provement in VAS were assessed using an analysis of
variance (ANOVA). Pearson correlation coefficients
were used to assess the relationship between changes
in various outcomes. Statistical analyses were done
with the software Statistical Analysis System, ver-
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Figure 2.—Results of the algo-functional evaluations. A) VAS score evolution; B) algometer evolution; C) IKDC score evolution; D)

VISA-P evolution.

sion 9.1 (SAS Institute, Caro, NC, USA) and a level
of significance was set at 5%.

This protocol was accepted by the Ethic Com-
mittee of the University Hospital of Liege (number
2010/105; Belgian number B7072018785).

Results

Among the 22 patients included in the study, one
decided to stop the study before the 6th weeks eval-
uation for personal reasons, and a second one was
excluded from the rest of the study because of an
exuberant inflammatory reaction for which he had to
take NSAIDs and antibiotics.!®
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The concentration of the PRP used for the infil-
tration was 884.88+70.82 x 103/uL., with nearly nei-
ther erythrocytes (<0.001 x 106/uL) nor leucocytes
(<0.001 x 103/uL). No significant difference was ob-
served between platelet concentrations of the PRP
injected in the whole group of patients.

The VAS decreased with time, from 6.3+1.4 be-
fore infiltration to 3.3+2.4 (P<0.0001) and 2.6+2.3
(P=0.0001) respectively at 6 weeks and 3 months
(Figure 2A).

Values obtained with the pressure algometer
increased with time, from 396.2+133.1 kPa be-
fore infiltration to 593.5+130.5 kPa (P<0.001) and
602.3+147.4 kPa (P<0.001) respectively at 6 weeks
and 3 months (Figure 2B).
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TABLE 1.—Inclusion and exclusion criteria. The criteria of other
previous injuries were established to avoid measurement bias
during functional evaluation.

Inclusion criteria — Proximal patellar tendinopathy diag-
nosed clinically, by US and MRI

— Symptoms for longer than 3 months

— No satisfactory improvement after mini-
mum 3 months of conservative manage-
ment (including a compliant good-qual-
ity eccentric exercise program eccentric
intervention and shock wave therapy
prior to the study)

— No treatment during the last month be-
fore infiltration of PRP

— The impending therapeutic option was
only surgical

— Platelet concentration in blood below
1.5x105/uL;

— Anterior traumatic knee injuries

— Anterior lower limb muscle injuries

— Symptomatic patellar syndrome

— No motivation for this therapy (PRP in-
filtration).

Exclusion criteria

The IKDC score increased with time, from 52.7+
11.4 before infiltration to 64.3+18.0 (P=0.03) and
65.6+18.8 (P=0.024) respectively at 6 weeks and 3
months (Figure 2C).

The VISA-P score increased with time, from
47.9x+17.9 before infiltration to 61.1+x20.4 (P=0.05)

TABLE Il.—Results of the isokinetic and optojump evaluation.

KAUX

and 65.6+£22.8 (P=0.03) respectively at 6 weeks and
3 months (Figure 2D).

A strong correlation between the evolution of
IKDC and VISA-P was observed (r=0.78, P<0.0001).

Significant correlations between the evolution
of algometer values and the evolutions of IKDC
(r=0.53, P=0.016) and VISA-P (r=0.45, P=0.045)
were observed.

Results obtained for the isokinetic evaluation
are presented in Table I. The analysis of the body-
weight normalized peak torque for the quadriceps
in C60 showed significant differences, before infil-
tration, between subjects who reported a decrease
of pain (VAS below or equal to 1) and the others,
we observed a significant difference between the 2
groups (2.87N.m/Kg vs 2.23N.m/Kg; P=0.01). A
significant correlation was observed between eccen-
tric performance of the quadriceps at 30°/s and the
VAS results corresponding to the exercise (r=0.68,
P=0.001).

Values obtained for the optojump evaluation are
listed in Table II. Only the correlation between
DJ results and VAS reported for this test (r=0.68,
P=0.001) was significant.

The maximal thickness of the tendon calculated
by US was: 8.0£2.4 mm, 8.0+1.8 mm and 8.3+1.9

Before infiltration

(T1

6 weeks after infiltration 3 months after infiltration

Isokinetic evaluation

Quad C60 patho

Quad C60 healthy

197.7+43.8 N.m

203.8+42.8 N.m

VAS C60 2.6£2.9 N.m
Quad C240 patho 114.0+30.5 N.m
Quad C240 healthy 127.5+£28.6 N.m
VAS C120 1.93+2.67 N.m
Quad E30 patho 171.7+84.4 N.m
Quad E30 healthy 222.6+63.9 N.m
VAS E30 4.7+£3.3
Optojump evaluation
CMI patho 12.5£3.2 cm
CMI healthy 13.6+£3.2 cm
VAS CMJ 3.1£2.7
DJ patho 13.2+3.9 cm
DJ healthy 14.9+3.7 cm
VAS DJ 3.1£2.7

190.4+43.0 N.m

197.0+40.2 N.m
(P=0.05 T1/T2)
2.0+2.2 N.m
113.9+34.1 N.m
131.0+24.9 N.m
1.55+2.1 N.m
192.4+72.3 N.m
235.2+74.2 N.m
3.32.6

13.1+4.3 cm
14.0+3.35 cm
1.8+2.1
14.4+3.7 cm
15.3+3.4 cm
2.0+£2.2

181.6+44.4 N.m
(P=0.04 T1/T3)
190.7+38.9 N.m
(P=0.05 T1/T3)
2.3+2.1
114.9+32.5 N.m
131.0+26.3 N.m
1.25+1.34 N.m
188.6+75.0 N.m
227.4+58.3 N.m
3.6£2.6

12.5+4.2 cm
14.1£3.6 cm
2.3+2.7
13.9+4.1 cm
15,5+3.6 cm
2.6+£2.8

Quad: quadriceps; patho: pathological; VAS: visual analogic scale; C60: concentric 60°/s; C240: concentric 240°/s; E30: eccentric 30°/S; CMI: counter

movement jump; DJ: drop jump. Level of significance: P<0.05.
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mm respectively before infiltration, at 6 weeks and 3
months. No significant difference was observed with
time (P=0.26). The same observation was made for
the ratio between the pathological and the normal
thickness of the tendon (P=0.17). The values were as
follows: 1.6+0.2, 1.5+0.3 and 1.5+0.3 respectively.
The sagittal hypoechoic areas increased with time
but without significance (P=0.05) and were respec-
tively 15.3+7.14mm, 19.5+£10.9 mm and 21.9+12.2
mm. Concerning color Doppler signal, 14 tendons
out of 20 had one before infiltrations, 15 after 6
weeks and 16 after 3 months.

The maximal thickness of the tendon calculated
by MRI was: 8.7+2.1 mm, 9.2+2.7 mm and 9.8+2.4
mm respectively before infiltration, at 6 weeks and
3 months. The thickness of the tendons increased
significantly with time (P=0.02). On the other hand,
the ratio between the pathological and the normal
thickness of the tendon significantly decreased with
time (P=0.003), principally between O and 6 weeks,
and remained stable between 6 weeks and 3 months
(P=0.1) and were respectively 1.5+0.3, 1.4+0.3 and
1.4+0.2. The sagittal hypersignal areas increased sig-
nificantly with time (P=0.01) and were respectively
16.9+4.5 mm, 22.6+8.6 mm and 21.1%+8.4 mm.

Interestingly, patients who had a VAS equal or be-
low 1 after 3 months post-infiltration were younger,
but without significance (P=0.08), than those who
had more pain: respectively 24.7 and 32.2 years old.
Moreover, these younger patients had a significant
increase of the IKDC score (P=0.003), and a signifi-
cant decrease of pain during isokinetic evaluation
in C60 (P=0.02) and E30 (P=0.008), and during DJ
evaluation on optojump (P=0.01).

From the 20 patients who benefited of the infil-
tration of PRP and who finished the study, 15 were
able to return to sport (75%): 10 to the same sport
than before infiltration (50%) and 7 to the same level
of practice (35%). Only 3 underwent surgery (15%)
and 2 stopped practicing sports (10%).

Discussion

Tendinopathy is highly prevalent and is one of the
most frequently self-reported musculoskeletal con-
ditions in sportsmen and physical workers.! Con-
servative treatments are not completely satisfactory
and the recurrence of symptoms is common. This is
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why different experimental treatments are now being
developed including PRP infiltration.!

By releasing different platelet growth factors, PRP
may be a new therapeutic option for chronic tendi-
nopathies.? Its ease of preparation, relatively low
cost, and minimal invasiveness could be arguments
in its favor.

Up to now, there is no general agreement on the
method to prepare the PRP and each technique pro-
vides a very different PRP,20 with variations in the
platelet concentrations and of the amount (if any)
of erythrocytes and leucocytes. White blood cells
could adversely affect wound healing through the
release of proinflammatory factors responsible for
extracellular matrix degradation.2! Moreover, it has
been demonstrated that leukocyte-rich PRP leads
to a bigger early local inflammation.22 In addition,
erythrocyte lysis releases free radicals that harm tis-
sue structures.?3 We thus think that ideal PRP should
not contain any erythrocytes or leucocytes, and that
the quality of the PRP could perhaps partially ex-
plain the variable results observed in the literature.
For our study, we used an apheresis machine that
provided a reproducible PRP from one patient to an-
other. The platelet concentration was always around
8.5-9 x 105/uL, and it contained nearly no erythro-
cytes or leucocytes, corresponding to P3-x-Aa of the
PRP «PAW > classification system.24 This concentra-
tion corresponds to the one generally used in stud-
ies.!7 Apparently, a concentration below 3.8 x 105
platelets/ul would be inefficient and above 1.8 x 106
platelets/ul would induce a paradoxically inhibitory
effect.!”

All the patients in this study suffered from a
chronic jumper’s knee for more than 3 months and
failed conservative management, including treat-
ments like long term eccentric reeducation (>20 ses-
sions) or shock wave therapy. To be included in this
study, the patients had to have stopped these treat-
ments for more than 1 month before inclusion of the
study to avoid bias due to these managements. These
patients were thus possible candidates for a surgi-
cal treatment. This is why they were considered as
their own control to verify the efficacy of PRP treat-
ment, considering the failure of other conservative
managements.

We observed a very significant improvement of
the algofunctional status (VAS, algometer, IKDC
and VISA-P) as soon as 6 weeks after the infiltra-
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tion of PRP. This improvement continued to a lesser
extent up to 3 months (Figure 2). These results con-
firm the good improvement of the algofunctional
status after infiltrations of PRP in case of patellar
tendinopathy observed by Volpi et al.25, Kon et
al.,?6 Filardo et al.?2’ and Brown et al.28 Interest-
ingly, we noticed that patients, who presented, af-
ter 3 months, a satisfactory recovery, defined as a
decrease of VAS equal or below 1 and a significant
improvement of IKDC and VISA scores, present-
ed a tendency to be younger. Even if the duration
of symptoms was similar in patients presenting or
not a satisfactory recovery, this could partly be ex-
plained by the greater healing potential of subjects
younger than 30 years.! Moreover, we observed that
these subjects had also a significant improvement
of VAS during functional test (below or equal to 1
during DJ and below or equal to 2.5 during maximal
E30). This pain could be considered by the patients
as reasonable. These criteria could be considered as
factors of good evolution after an infiltration of PRP
in a jumper’s knee and would be integrated in the
return to play criteria. In this particular recurrent
tendinopathy, 75% of the patients returned to sport
with a significant decrease of pain 3 months after
the infiltration of PRP, 50% in the same discipline,
and 35% recovered the same level than before the
infiltration. These results are less good than those
of other studies on the infiltration of PRP in case of
patellar tendinopathy.25-28 Probably due to the fact
that in our study only recurrent proximal patellar
tendinopathies at the apex of the patella were in-
cluded, and not corporeal patellar tendinopathies,
which are often less rebel to conservative manage-
ment. On the other hand, contrary to Kon er al.26
and Filardo et al.27 who proceeded to 3 infiltrations
of PRP in their series, we did only one infiltration as
Volpi et al.?5> and Brown et al.28 The infiltration was
done in loco dolenti after a US location of the lesion
and on the two sides of the tendon. The location of
the pathological area is easy in this case and it has
been demonstrated that PRP tended to distribute be-
yond the local area of injection.2®

After the infiltration of PRP and after the possible
temporary local inflammatory syndrome (2-3 days),
it is necessary to apply a submaximal eccentric load,
without pain, to guide the tendon healing process.30:
31 Otherwise, the cicatrization of the tendon will lose
mechanical properties like in chronic tendinopa-
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thies,30 perhaps due to an anarchic synthesis and or-
ganization of collagen, not parallel to strength lines.

Contrary to other series studying, the effect of PRP
to treat tendinopathies in which only the algofunction-
al and imagery evaluations were made, we evaluated
the performances in dynamic conditions, using isoki-
netic dynamometer and optojump devices. We thought
that the more the knee is painful, the less it is able to
develop strength or to jump high. This was confirmed
by a significant correlation between results of the
E30 and VAS during the evaluation. Physical perfor-
mances, measured with the isokinetic dynamometer
and the optojump devices, increased between O and 6
weeks and remained relatively stable until 3 months.
Astonishingly, these values were, on average, not sig-
nificantly modified, probably due to the great stand-
ard deviations between patients. However, pain during
these activities seemed to decrease (Tables I, II), es-
sentially between O and 6 weeks. When we analyzed
the isokinetic results of patients who initially reported
more pain, we observed that pain during isokinetic
C60 and E30, and DJ on optojump was also signifi-
cantly lessened by the end of the follow up. These ob-
servations demonstrated that a PRP infiltration could
decrease individual pain of jumper’s knee during
maximal functional analytical activities. A significant
correlation between these tests and the evolution of
the VAS during the evaluation was demonstrated and
has corroborated our hypothesis. These original find-
ings could not be compared to others in the literature,
as they were never analyzed in other series studying
infiltration of PRP in patellar tendinopathy.

No improvement of bilateral difference of strength
in E30 was observed even if pain decreased during
this test. By inference, the aim of re-education is to
decrease pain but also to improve strength perfor-
mances. Thus in practice, once pain has sufficiently
decreased, it would perhaps be relevant to perform
an isokinetic test to evaluate the deficit of strength in
the pathological quadriceps, with the aim to normal-
ize the performance if necessary. Indeed, the lack of
strength of the quadriceps could perhaps induce an
inability to lock the knee and could be one of the risk
factors of patellar tendinopathies;3! thus it must be
compensated once the pain as decreased enough in
case of patellar tendinopathy. It should be encour-
aged to follow eccentric exercises in the long term.
Furthermore, subjects who had a greater reduction of
pain after the infiltration of PRP had a better strength
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of the quadriceps in C60 before infiltration. We could
forecast that subjects who would have a better prog-
nostic after an infiltration of PRP in case of patellar
tendinopathy would have the better initial strength
performances in C60.

Contrary to the articles by Volpi et al.25 and Filar-
do et al.,?”7 imaging findings in our study did not
show any decrease of the pathological lesion, but an
increase of the hypoechoic lesion in US and in the
hyper signal in MRI. Moreover, Doppler color signal
appeared with time in patients who did not have any
before the infiltration and the thickness of tendons
increased in the MRI findings. As demonstrated, a
trend for increased vascularity up to 6 months fol-
lowing PRP infiltration could be observed.32. 33 Be-
sides, it is well known that there is clearly a delay
between clinical observation and imagery findings.34
The explanation of this increase of «inflammation»
in the tendon could be that the healing process initi-
ated by platelets is not finished at 3 months even if
the patient observed a significant decrease of pain.
As the healing process of tendon is not finished at 3
months, we have encouraged patient to carry on the
reeducation program at home for weeks.

Only one diabetic patient had an increase of pain
associated with an exuberant local inflammation of
the knee for weeks.!® A possible diagnosis of com-
plex regional pain syndrome was brought-up due to
the absence of decrease of pain under anti-inflamma-
tory drugs and colchicine or under a 3-month bi-an-
tibiotherapy. Some other patients (IN.=7) presented
a normal little transient increase of pain associated
with a little local inflammatory syndrome which de-
creased within 5 days.

Finally, for us, factors of good prognosis after an
infiltration of PRP in case of chronic jumper’s knee
would be:

— platelet concentration around 8.5-9 x 105/uL,
without erythrocytes or leucocytes;

— submaximal eccentric reeducation starting the
week after the infiltration;

— young people (<30 years old);

— better strength of the quadriceps in E30 and
C60 before infiltration;

— no diabetic patient.

Our study presents some limitations. First, due to
the absence of a favorable evolution with a non-in-
vasive therapeutic they already had followed, it was
not ethical to propose this type of treatment again
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as placebo. We did not have the permission to have
an invasive control group (infiltration of saline or
plasma), and it was dangerous to do a corticosteroid
infiltration in or around this tendon due to the risk of
rupture.! This study was thus prospective with a fol-
low-up of 3 months. Second, the patients benefited
of a progressive sub-maximal eccentric program us-
ing the weight of the body for a greater compliance
of the patients to postinfiltration re-education. More-
over isokinetic devices were not available at each
physiotherapist’s practice. However, this protocol
would be more standardized and controlled if the ex-
ercises were performed on an isokinetic dynamom-
eter.!4 Third, as the 2 functional tests were relatively
aggressive for the patellar tendons, the evaluation at
the 6th week after the infiltration could partly abort
in some patients, the healing process initiated by the
infiltration of PRP; this may explain the increase of
pain experienced by some patients after these tests
were done at 6 and 12 weeks after infiltration.

Conclusions

Our series has demonstrated that a local infiltration
of PRP associated to a submaximal eccentric proto-
col can improve symptoms of chronic jumper’s knee
unresponsive to other conservative treatments. Our
PRP, obtained with an apheresis system, allowed us
to obtain a reproducible PRP without either eryth-
rocytes or leucocytes. The originality of our study
was that we added dynamic evaluations (isokinetic
and optojump assessments) to static evaluation (al-
gometer, alto-functional scores and imagery). Even
if we did not observe any significant difference of
performances, pain during functional testing tended
to be reduced after 3 months of follow-up. Naturally,
a randomized controlled study with the same func-
tional evaluations would be the best way to confirm
our findings.35
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