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PRP & tendons

Tendinopathies = 30% lésions
musculosquelettigues

Tendon = index méetabolique bas

PRP — liberation facteurs de croissance =
proliferation cellulaire, synthese de collagene,
StimUIation de I,angiOgénése (Anitua et al, Cell Prolif 2009; Bosch
et al, Scand J Med Sci Sports 2011; Kaux et al, Wound Repair Regen 2012)
Application charge mécanigue necessaire pour

«guider» la cicatrisation tendineuse (virchenko etal, Acta
Orthop 2006; Kaux et al, J Orthop Res 2012)



Effects of platelet-rich plasma (PRP) on the healing of
Achilles tendons of rats
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Dr. Jean-Francois Kaux, Physical Medicine, ) . _ ; . :
Dapartmant of Matility Sciences, Platelet-nch plasma (PRP) contains growth factors involved in the tissular healing

University Hospital of Ligge, Univarsity of process. The aim of the study was to determine if an injection of PRP could improve
Ligge, Belgium. the healing of sectioned Achilles tendons of rats. After surgery, rats received an
Tal: +32 4 366 82 41; injection of PRP (n = 60) or a physiological solution (n = 60) in situ. After 5, 15, and
Fapc +32 4 366 72 30; 30 days, 20 rats of both groups were euthanized and 15 collected tendons were
Email: jfkawd@chu.ulg.ac.be submitted to a biomechanical test using cryo-jaws before performing transcriptomic
_ _ analyses. Histological and biochemical analyses were performed on the five remain-
Manuscript raceived: November 13, 2011 ing tendons in each group. Tendons in the PRP group were more resistant to rupture
Acceptad in final form: May 20, 2012 at 15 and 30 days. The mechanical stress was significantly increased in tendons of the
PRP group at day 30. Histological analysis showed a precocious deposition of
DOETO.TTT1/.1524-475X 201200826 x fibrillar collagen at day 5 confirmed by a biochemical measurement. The expression
of tenomodulin was significantly higher at day 5. The messenger RNA levels of type
[l collagen, matrix metalloproteinases 2, 3, and 9, were similar in the two groups at
all ime points, whereas type I collagen was significantly increased at day 30 in the
PRP group. In conclusion, an injection of PRP in sectioned rat Achilles tendon
influences the early phase of tendon healing and resulis in an ultimately stronger

mechanical resistance.
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How can one platelet injection after tendon injury
lead to a stronger tendon after 4 weeks?

Interplay between early regeneration and mechanical stimulation

Background  Mechanical stimulation improves the
repair of ruptured tendons. Injection of a platelet con-
Olena Virchenko and Per Aspenberg centrate (platelet-rich plasma, PRP) can also improve
repair in several animal models. In a rat Achilles tendon
transection model, 1 postoperative injection resulted in
increased strength after 4 weeks. Considering the short
half-lives of factors released by platelets, this very late

Acdg effect calls for an explanation.
Orthopace 14_:1 Methods We studied the effects of platelets on Achil-
3 les tendon regenerates in rats 3, 5 and 14 days after
transection. The tendons were either unloaded by Botu-

linum toxin A (Botox) injections into the calf muscles,
or mechanically stimulated in activity cages. No Botox
injections and ordinary cages, respectively, served as
controls. Repair was evaluated by tensile testing.
Results At 14 days, unloading (with Botox) abolished
any effect of the platelets and reduced the mechanical
properties of the repair tissue to less than half of normal.

Thus, some mechanical stimulation is a prerequisite for
the effect of platelets at 14 days. Without Botox, both
activity and platelets increased repair independently of
each other. However, at 3 and 5 days, platelets improved
the mechanical properties in Botox-treated rats.

Interpretation  Platelets influence only the early
phases of regeneration, but this allows mechanical stim-
ulation to start driving neo-tendon development at an
earlier time point, which kept it constantly ahead of the
controls.




Eccentric Training Improves Tendon Biomechanical Properties:
A Rat Model
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ABSTRACT: The treatment of choice for tendinopathies is eccentric reeducation. Although the clinical results appear favorable, the
biomechanical changes to the tissue are not yet clear. Even if the mechanotransduction theory is commonly accepted, the physiology of
tendons is not clearly understood. We aimed to better define the biomechanical and histological changes that affect healthy tendon after
eccentric and concentric training. This study compared the effects of two methods of training (eccentric [E] training and concentric [C]
training) with untrained (U) rats. The animals were trained over a period of 5 weeks. The tricipital, patellar, and Achilles tendons
were removed, measured and a tensile test until failure was performed. A histological analysis (hematoxylin and eosin and
Masson's trichrome stains) was also realized. There was a significant increase in the rupture force of the patellar and tricipital
tendons between the U and E groups. The tricipital tendons in the control group presented a significantly smaller cross-sectional
area than the E- and C-trained groups, but none was constated between E and C groups. No significant difference was observed
for the mechanical stress between the three groups for all three tendons. Histological studies demonstrated the development of
a greater number of blood vessels and a larger quantity of collagen in the E group. The mechanical properties of tendons in rats
improve after specific training, especially following eccentric training. Qur results partly explained how mechanical loading, especially
in eccentric mode, could improve the healing of tendon. @ 2012 Orthopaedic Research Society. Published by Wiley Periodicals, Inc.
J Orthop Res

Keyvwords: tendon; eccentric; concentric; rat
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Treatment of Chronic Elbow Tendinosis
With Buffered Platelet-Rich Plasma

Allan Mishra,” MD, and Terri Pavelko, PAC, PT
From the Department of Orthopedic Surgery, Menlo Medical Clinic, Stanford University
Medical Center, Menlo Park, California

Background: Elbow epicondylar tendinosis is a common problem that usually resolves with nonoperative treatments. When
these measures fail, however, patients are interested in an alternative to surgical intervention.

Hypothesis: Treatiment of chronic severe elbow tendinosis with buffered platelet-rich plasma will reduce pain and increase func-
tion in patients considering surgery for their problem.

Study Design: Cohort study; Level of evidence, 2.

Methods: One hundred forty patients with elbow epicondylar pain were evaluated in this study. All these patients were initially
given a standardized physical therapy protocol and a variety of other nonoperative treatments. Twenty of these patients had sig-
nificant persistent pain for a mean of 15 months (mean, 82 of 100; range, 60-100 of 100 on a visual analog pain scale), despite
these interventions. All patients were considering surgery. This cohort of patients who had falled nonoperative treatment was then
given either a single percutaneous injection of platelet-rich plasma (active group, n = 15) or bupivacaine (control group, n = 5).

Results: Eight weeks after the treatment, the platelet-rich plasma patients noted 60% improvement in their visual analog pain
scores versus 16% improvement in control patients (P = .001). Sixty percent (3 of 5) of the control subjects withdrew or sought
other treatments after the 8-week period, preventing further direct analysis. Therefore, only the patients treated with platelet-rich
plasma were available for continued evaluation. At & months, the patients treated with platelet-rich plasma noted 81% improve-
ment in their visual analog pain scores (P = .0001). At final follow-up (mean, 25.6 months; range, 12-38 months), the platelet-rich
plasma patients reported 93% reduction in pain compared with before the treatment (F < .0001).

Conclusion: Treatment of patients with chronic elbow tendinosis with buffered platelet-rich plasma reduced pain significantly in
this pilot investigation. Further evaluation of this novel treatment is wamanted. Finally, platelet-rich plasma should be considered
before surgical intervention.

Keywords: platelet-rich plasma (PRF); tennis elbow; lateral epicondylitis; tendonitis; tendinosis
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Positive Effect of an Autologous Platelet

Concentrate in Lateral Epicondylitis in
a Double-Blind Randomized Controlled Trial

Platelet-Rich Plasma Versus Corticosteroid Injection
With a 1-Year Follow-up

Joost C. Peerbooms,” MD, Jordi Sluimer,” MD, Daniél J. Bruijn,” PhD, and Taco Gosens,'* PhD
From the *Department of Orthopaedic Surgery, HAGA Hospital, The Hague, Netherlands, and
YDepartment of Orthopaedic Surgery, St Elisabeth Hospital, Tilburg, Netheriands

Background: Platelet-rich plasma (PRP) has shown to be a general stimulation for repair.

Purpose: To determine the effectiveness of PRP compared with corticosteroid injections in patients with chronic lateral
epicondylitis.

Study Design: Randomized controlled trial; Level of evidence, 1.

Patients: The trial was conducted in 2 teaching hospitals in the Netherlands. One hundred patients with chronic lateral epicon-
dylitis were randomly assigned in the PRP group (n = 51) or the corticosteroid group (n = 48). A central computer system carried
out randomization and allecation to the trial group. Patients were randomized to receive either a corticosteroid injection or an
autologous platelet concentrate injection through a peppering technique. The primary analysis included visual analog scores
and DASH Outcome Measure scores (DASH: Disabilities of the Arm, Shoulder, and Hand).

Results: Successful treatment was defined as more than a 25% reduction in visual analog score or DASH score without a rein-
tervention after 1 year. The results showed that, according to the visual analog scores, 24 of the 49 patients (49%) in the corti-
costeroid group and 37 of the 51 patients (73%) in the PRP group were successful, which was significantly different (P < .001).
Furthermore, according to the DASH scores, 25 of the 49 patients (519%) in the corticosteroid group and 37 of the 51 patients
(73%) in the PRP group were successful, which was also significantly different (P = .005). The corticosteroid group was better
inifally and then declined, whereas the PRP group progressively improved.

Conclusion: Treatment of patients with chronic lateral epicondylitis with PRP reduces pain and significantly increases function,
exceeding the effect of corticosteroid injection. Future decisions for application of the PRP for lateral epicondylitis should be con-
firmed by further follow-up from this rial and should take into account possible costs and harms as well as benefits.

Keywords: lateral epicondylitis; platelet rich plasma; corticosteroids; pain; function




Platelet-rich plasma for the treatment of lateral
epicondylitis: sonographic assessment of tendon morphology

and vascularity (pilot study)

Salma Chavdhury « Mauriclo de La Lama -
Ronald 5. Adler - Lawrence V. Gulotia -

Brendan Skonleczki «+ Anthony Chang - Peter Maoley -
Frank Cordasco - Jo Hannafln - Stephen Fealy

Abstract

Objective To investigate the efficacy of using contrast-
enhancod ultrasound 0 assess the relationship of aliered
vasculanty and endon momphology following injection of
platelet-rich plasma (PRP) for lateral epicondylitis.
Materials and methods This sudy prospectively evalusied
s patents who had a baseline ultrasound confirming ten-
dinozis of the common extensor tendon, Patients received a
ging ke 3-ml PRP injection under ultrasound guidance. Gray-
scale imag es of the injected elbow were obtained at baseline
and were repeated at 1 and & months after injection. DEF-
INITY® contrast was ako injected afier by 2 ses of wrist-
cxtenzion exercizes in order to obtain contrast-enhanced
mages of the elbow. Cualitative and gquantitative analyses
of the level of enhancement & the regions of interest wene
performed wsing off-line guantitative analysis softwane.
Reswlis All patients had either moderate or sevenre COmImon
extenzor tendinozis as determined on clinical examination
and baseline imaging. Five patients demonstrated improved
endon morphology using ultrasound imaging & months af-
er PRP injection {(one patient was lost to follow-up). At
baseline, there was evidence of increased vasculanty at the
myotendinows unction {MT) of the common extensor ten-
don when compared to its footprint (FF). There was a trend
wards no change in FP vasculanty between baseline and

6 months (p=0.062) and between | and 6 months (p= |

0. 2EE). There was a rend for increased vasculanty to the
MT region from baseline & & months (p=0.433) and from 1
to & months (p=0.TE3).

Conebisions Contrast-enhanced ulrasound provides a sen-
gitive method the display alierations in vasculariy i the
comman extensor endon of the ¢lhow FRP thempy for
lateral epicondylitis can improve extensor tendon morphol-

oy, Cormesponding increased extensor endon FP vascular-
ity, however, was not seen. There is a trend for increased

vascularity at the MT up o & months following PRP injoc-
tion, based on limited pilot data.
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Platelet-Rich Plasma Versus Autologous
Whole Blood for the Treatment of Chronic
Lateral Elbow Epicondylitis

A Randomized Controlled Clinical Trial

Christos Thanasas,*" MD, George Papadimitriou, MD, Charalambos Charalambidis,* MD,
lias Paraskevopoulos,* MD, and Athanasios Papanikolaou,” MD, PhD

Investigation performed at the Department of Orthopaedic Surgery,

Red Cross Hospital, Athens, Greece

Background: Chronic lateral elbow epicondylitis is a tendinosis with angiofibrolastic degeneration of the wrist extensors’ origin.
Healing of this lesion is reported with the use of autologous blood as well as with platelet-rich plasma (PRP).

Purpose: A comparative study of these 2 treatments was conducted in an effort to investigate the possible advantages of PRP.
Study Design: Randomized controlled trial; Level of evidence, 1.

Methods: Twenty-eight patients were divided equally into 2 groups, after blocked randomization. Group A was treated with a sin-
gle injection of 3 mL of autologous blood and group B with 3 mL of PRP under ultrasound guidance. A standardized program of
eccenfric muscle strengthening was followed by all patients in both groups. Evaluation using a pain visual analog scale (VAS) and
Liverpool elbow score was performed at 6 weeks, 3 months, and 6 months.

Results: The VAS score improvement was larger in group B at every follow-up interval but the difference was statistically signif-
icant only at 6 weeks, when mean improvement was 3.8 points (95% confidence interval [Cl], 3.1-4.5) in group B (61.47%
improvement) and 2.5 points (95% Cl, 1.9-3.1) in group A (41.6% improvement) (P < .05). No statistically significart difference
was noted between groups regarding Liverpool elbow score.

Conclusion: Regarding pain reduction, PRP treatment seems to be an effective treatment for chronic lateral elbow epicon-
dylitis and superior to autologous blood in the short term. Defining details of indications, best PRP concentration, number
and time of injections, as well as rehabilitation protocol might increase the method's effectiveness. Additionally, the possi-
bility of cost reduction of the method might justify the use of PRP over autologous whole blood for chronic or refractory tennis
elbow.

Keywords: lateral elbow epicondylitis; platelet-rich plasma; autologous whole blood; pain; function
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Figure 1. Pain visual analog scale score distribution (95%
confidence interval). 0, no pain; 10, max pain. *Indicates sig-
nificant difference between groups.
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Figure 2. Liverpool elbow score regarding time (95% confi-
dence interval). 0, worst score; 10, best score. No significant
difference.




PATHOLOGIE
BIOLOGIE

Etude comparative de cing techniques de préparation plaquettaire
( platelet-rich plasma)

Comparative study of five techniques of preparation of platelet-rich plasma

J-F. Kaux®*, C. Le Goff®, L. Seidel ©, P. Péters ., A. Gothot”, A. Albert €, J.-M. Crielaard

* Médecine de 'appareil locomoteur et raumaiologie du sport, université de Liége, CHU Sart-Tilman, averue de I'Hépital, B35, 4000 Liége, Belgique
hﬂémnemm de biologie clinigue, université de Liege, CHU Sart-Tilman, avenue de I'Hépital, B35, Liege, Belgigue
“ Service de biostatistigue, département des sciences de la santé publigue, université de Liége, avenue de I'Hépimal, B23, Liége, Belgigue
Recu le 17 janvier 2009 ; accepté le 22 avril 2009
Dispomble sur Internet le 28 man 2009

Résumé

But de I'étude. — L'injection de concentrés plaquettaires (plasma riche en plaquettes ou PRP) fait actuellement 1"objet de recherche dans le cadre de
thérapeutique des tendinopathies chroniques. L' injection intratendineuse nécessite idéalement un volume minimal afin de diminuer la pression lors de
I'injection et minimiser les douleurs, mais il doit également présenter une concentration plaquettaire élevée ; par ailleurs, la quantité de facteurs de
croissance libérés pourrait étre lide au systéme de préparation. Nous avons donc comparé cing techniques de concentration de plaquettes.
Matériels et méthodes. — Divers échantillons de sang veineux ont €té prélevés chez cing patients afin de comparer les cing techniques de
préparation du PRP, respectivement celle du CHU de Liége, le PRP Kit de Curasan™, les techniques Plateltex™, GPS®1I et RegenLab™ .
Résultars. — Les différentes techniques permettent d’obtenir des concentrations plaguettaires plus importantes que dans le sang avec des volumes
variables (de 0,3 4 6 ml) et un nombre limité de globules rouges et globules blancs (sauf pour GPS®1I). Le nombre de plaquettes par microlitre
apparait plus élevé avec la technique Plateltex™ et obtient le plus petit volume a injecter. Les autres techniques permettent également d’obtenir de
petits volumes sauf avec le GPS™II. Le nombre de plaquettes collectées dans le volume PRP apparait donc plus élevé avec cette technique. La
meilleure efficience de récolte plaquettaire est obtenue avec la technique Regenlab®.

Conclusion. — La technique Plateltex™ permet le recueil de la concentration plaquettaire la plus élevée dans le volume le plus faible.

@) 2009 Elsevier Masson SAS. Tous droits réserveés.

Mots clés : Plasma nche en plaguettes ; PRP ; Concentrabon plaquettaire
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Platelet-rich plasma intra-articular injections for cartilage
degeneration and osteoarthritis: single- versus
double-spinning approach

Giuseppe Filardo - Elizaveta Kon - Maria Teresa Pereira Ruiz -
Franca Vacearo » Rita Guitaldi - Alessandro Di Martino -

Annarita Cenacchi * Pier Maria Fornasari * Maurilio Marcaceci

Abstract |

Purpose To compare the safety and efficacy of two dif-
ferent approaches of platelet-nch plasma (PRP) production
methods as intm-arbcular mjection treatment for knee
cartilage degenerative lesions and ostecarthntis (OA).
Methods The study mvolved 144 symplomatc pabents
aftected by cartilage degenerative lesions and OA. Sev-
enty-two patents were treated with 3 injectons of platelet
concentrate prepared with a single-spimming  procedure
(PRGF), the other 72 with 3 mjectons of PRP obtained
with a double-spinming approach. The patients were eval-
pated prospectively at the enmollment and at 2, 6, and
12 months’ follow-up with IKDC, EQ-VAS and Tegner
scores; adverse events and patient satisfaction were also
recorded.

Results Both treatment groups presented a statistically
significant improvement 1n all the scores evaluated at all
the follow-up times. Better results were achieved in both
groups in younger patients with a lower degree of cartilage
degeneration. The comparative analysis showed similar
improvements with the two procedures: m particular,

IKDC subjective evaluation increased from 45.0 &+ 10.1 to

590 £ 162, 613 £ 163, and 61.6 £ 162 at 2, 6, and
12 months 1n the PRGF group, and from 42.1 £ 135 to
608 £ 166, 625 £ 199, and 599 £ 200 at 2, 6, and
12 months 1n the PRP group, respectively. Conceming
adverse events, more swelling (P = (0.03) and pam reaction
(P = 0UNNG), were found after PRP imjections.
Conclusions  Although PRP mjections produced more
pain and swellng reaction with respect to that produced by
PRGF, simular results were found at the follow-up omes,
with a significant clinical improvement with respect to the
basal level Better results were acheved in younger
patients with a low degree of cartilage degeneration.
Level of evidence 1L

Keywords PRP - Camilage - Osteoarthnios - Knee -
Intra-articular mmjection
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of the approach

Eduardo Anitua *+ Mikel Sanchez * Roberto Prado *
Gorka Orive

The type of platelet-rich plasma may influence the safety




Plasma Systems in Healthy Rabbit Tendons

Jason L. Dragoo,*t MD, Hillary J. Braun, BA, Jennah L. Durham,’ BA, Bethany A. Ridley,” BA,i
Justin |. Odegaard,* MD, Richard Luong,® BVSc, DACVP, and Steven P. Arnoczky,!! DVM
Investigation performed at Stanford University, Palo Alto, Califomia

Background: Numerous studies have shown platelet-rich plasma (PRP) preparations differ with respect to the inclusion of certain
blood components, which may affect the host's cellular response.

Hypothesis: This study evaluated the inflammatory effect of Biomet GPS Il leukocyte-rich PRP (LR-PRP) versus MTF Cascade
leukocyte-poor PRP (LP-PRP) after intratendinous injection in an animal model. The authors anticipated that LR-PRP would incite
a greater acute inflammatory response than LP-PRP.

Study Design: Controlled laboratory study.

Methods: A total of 17 skeletally mature New Zealand White rabbits were tested. In all cases, healthy patellar tendons were treated.
In the confral animals, one patellar tendon was injected with 2 mL autologous whale blood, and the other was injected with 2 mL
sterile saline. Seven total tendons were injected with whole blood, and 7 tendons were injected with saline. In the experimental ani-
mals, one patellar tendon was injected with 2 mL LR-PRP, and the other was injected with 2 mL LP-PRP. Ten tendons were injected
with LR-PRP, and 10 tendons were injected with LP-PRP. Animals were euthanized at 5 or 14 days after injection. Tendons were
harvested and stained using hematoxylin and eosin and scored semi-quartitatively for total white blood cells (WBCs), mononuclear
cells (macrophages and lymphocytes), polymorphonuclear cells (PMNs), vascularity, fiber structure, and fibrosis.

Results: At 5 days after injection, tendons treated with LR-PRP had significantly greater overall tendon scores (6.3 = 1.79vs 1.8 =
1.64, P= .012), aswell as mean scores for fiber structure (1.4 = 0.22 vs 0.50 = 0.50, P = .012), denoting disrupted composition, total
WBCs (1.1 = 0.89 vs 0.10 = 0.22, P = .014), mononuclear cells (macrophages and lymphocytes) (0.80 = 045w 010 £ 0.22, P=
J014), vascularity (1.7 = 0.27 vs 0.80 = 0.16, P = .008), and fibrosis (1.0 = 0.35vs 0.3 = 045, P = .037) compared with tendons
treated with LP-PRP. Otherwise, there were no significant differences in mononuclear cells (P = .590), PMN cells (P = 1.00), total
WEBCs (P = .811), vascularity (P = .650), or total tendon score (P = .596) in any of the treatment groups at 14 days.

Conclusion: Compared with leukocyte-poor Cascade PRP, leukocyte-rich GPS Il PRP causes a significantly greater acute
inflammatory response at 5 days after injection. There is no significant difference in the inflammatory response or cellularity
regardless of the injection type at 14 days after intratendinous injection.

Clinical Relevance: Platelet-rich plasma injections are frequently prepared using commercial systems and are administered for
clinical treatment of chronic tendinopathy. It is important to characterize the cellular responses elucidated by different injection

preparations to further understand their effect on tissue healing and aid clinical decision making. Future investigations are nec-
essary to apply these findings to the dlinical setting.

Keywords: platelet-rich plasma; inflammation; tendinopathy; injection; leukocytes; rabbits










Platelet-rich plasma for calcific tendinitis of the S
shoulder: a case report R

Pl 25 N L
Apad 30

Roberto Seijas, Oscar Ares, Pedro Alvarez, Xavier Cusco, Montserrat Garcia-Balletbo, Ramon Cugat
Fundacion Garcia Cugat, Hospital Quiron, Barcelona, Spain

N ]

ABSTRACT

We report a 44-year-old woman with calecific tendinitis
of the shoulder treated with platelet-rich plasma
injection. Prior to this, she had no improvement
of the symptoms atter 6 weeks of ultrasound
treatment, Codman exercises, and anti-inflammatory
treatment. Platelet-rich plasma was injected into the
subacromial area 3 times at 2-week intervals. She
had progressive improvement of pain after 2 weeks, % B, e e |
and was asymptomatic at week 6. The patient then 5o o | ‘_
underwent the previgug pr{}tgcgl of rehabilitation. cF)ifgitr:;eerﬁon(g)f(t:ha;csizi;?;lg?nzr:ssfb) complete resolution of the cronical aspect of the distal portion of the rotatory cuff in the area
At the one-year follow-up, the patient was pain-{ree |
and had complete resolution of calcitic tendinitis. The

patient had regained full range of movement and had

resumed all her activities.

Key words: platelet-rich plasma; tendinopathy




Platelet rich plasma in arthroscopic rotator cuff repair:
a prospective RCT study, 2-year follow-up

Pietro Randelli, MD**, Paolo Arrigoni, MD?, Vincenza Ragone, MEng®,
Alberto Aliprandi, MD®, Paolo Cabitza, MD?

“Department of Scienze Medico Chirurgicke, University of Milano, IROCS Policlinico San Donaro, Milano, Raly
bﬂaﬂ'ufum- Unir, Undversiry of Milzro, IRCCE Polidinico San Donate, Mblaro, faly

Autologous platelet rich plasma for arthroscopic rotator cuff repair. A

Randelli PS5, Arrigoni P, Cabitza P, Volpi P, Maffulli M.
Dipartiments di Scienze Medico-Chirurgiche, Policlinico San Donato, Universita degli Studi di Milano, Milano, Italy.

The “Cascade” membrane: a new PRP device for tendon
ruptures. Description and case report on rotator cuff tendon

Pietro Maniscalco', Dario Gambera', Andrea Lunaii®, Giovannt Vox', Vittorio Fossombroni’,
Roberto Beretta’, Edoardo Crainz'

'Unit of Orthopedics, University of Siena, Siena Italy; * Hemotransfusional Unit, University Hospital of Siena, Siena, Ttaly;
*Cascade Medical Enterprises, New Jersey, USA

Abstract. Rotator cuff tears are common soft-tissue injuries that often require surgical treatment. Initial ef-
forts to better tendon healing centered on improving the strength of repair. More recent studics have focused
on ablnlﬂgic enhancement of the hc:ﬂlng process. Platelet rich pl:l.sma (PRP) is a fraction nfplasma that has
been isolated and used to enhance regeneration in bone and soft tissues. The healing potential of PRP has
been attributed to the release of multiple growth factors from the highly concentrated platelets. The “Cascade”
membranc is a thin layer of autologous fibrine that is very rich in plateclets and is obtained by high speed cen-
trifugation of a small quantity of PRP. The Authors present the case of C.U, a right-handed 53year-old male
that came to our attention complaining of severe right shoulder pain and ROM reduction. The MRI showed
a thick tear of the sovraspinatus tendon with retraction of the muscle. The patient underwent surgical repair
with a.rthmscnp}r and mini-open appmach with acmnﬁcrnplasty., subacromial ua:h:cvu:nmprv:ssicnnT cuff repair b}r
trans-bone suture and application of the “Cascade” membrane (A.T. Grade Milano, Italy) that was sutured
side-to-side to closc the 10 mm tear. A standard rehabilitation protocol for rotator cuff tears was performed.
A MRI 6 months after surgical repair showed the complete integrity of the cuff under the membrane. Cur-
rently no widely accepted treatment for massive, irreparable rotator cuff tears is available. Allograft recon-
struction to span the remaining defect in massive rotator cuff tears will lead to increasc functional results; we
belicve that further studics arc needed to describe and evaluate its potential in tendon healing; multiple MRI
studies will demonstrate healing of the tendon with the graft. (www.actabiomedica.it)
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Platelet-Rich Plasma Augmentation
for Arthroscopic Rotator Cuff Repair

A Randomized Controlled Trial

Roberto Castricini,” MD, Umile GiL.I!S«ED?E Longo,’ MD, MSq: Massimo De Benedetto,” MD,

Nicola Panfoli,” MD, Piergiorgio Pirani,¥ MD, Raul Zini,* MD,

Nicola Maffulli,® MD, MS, PhD, FRCS(Orth), and Vincerzo Denan:r,‘ MD

Investigation performed at the Department of Orthopaedic and Trauma Surgery,
Ospedale Civile, Jesi, italy

Background: After rainsertion on the humenus, the rotator cuff has limited shility to heal. Growth factor sugmentation has besen
proposed to enhance healing in such procedurs,

Purpose: This study was conducted to asasss the efficacy and safety of growth factor augmentation during rotstor cuff repair.
Study Design: Randomized controlied trial; Level of evidancs, 1.

Methods: Eighty-sight patients with a rotstor cuff tear were randomiy 2ssigned by & computer-gensrated sequencs to receive
arthrcacopic rotator cuff repalr without (n = 45) or with (n = 43) augmentation with sutclogows platedstrich fibrin matrix
(PRFM). The primary end point was the posioperathe difference in the Conatant score betwesn the 2 groups. The secondary

end point was the intagrty of the repaired rotator cuff, 25 evaluated by magnetic resonance imaging. Anahysis was on an inten-
teon-to-reat Dames.
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FThe Effect of Platelet-Rich Flbrln Matrix
' lon Rotator Cuff Tendon Healing

i1-

:A Prospective, Randomized Clinical Study
|

Scott A. Rodeo,”” MD, Demetris Delos, ' MD Riley J. Williams," MD,

Ronald S. Acller MD, PhD, Andrew Pearle MD, and Russell F. Warren MD
iy Investigation pe.-‘ﬂ:rnﬂa:i at Sports Medicine and Shnurder Service,
w'ﬂ‘:e Hospital for Special Surgery, New York, New York

Background: Thare 2 & strong nesad for methods to improve the biological potential of rotator cuff tendon healing. Platelstrich
| ‘ful:nn matrz: [FRAM) aliows delivery of sutclo gous cytokines to hesling tiasue, and limited svidance sugoests 8 positive effect of
| p plateist-rich plasma on tendon Dioko gy
(bF Purpose: To evaluats the effect of platest-rich fibrin matrix on rotator cuff tendon hesling.

‘]E Study Design: Randomized controlied trial, Level of evdence, 2.

Methods: Seventy-nine patients undergoing arthroscopic rotator cuff tendon repalr ware randomized infraoperathety to either

receive FRAM a the Endon-bone interface (n = 40) or standard repalr with no PRPM {n = 39). Standardized repar techniques

were used for all patents. The postopersthve rehabliitaton protocol was the sams in both groupa. The primary outcomse was ten-
__daon healing evalusted by witrssound (intect vs defect at repair site) at & and 12 wesks, Power Doppler ultrasound was alao used o
evaluate vasculsrity in the peribursal, peritendinouws, and musculotendinous and ingertion site arsas of the tendon and bone
anchor site. Secondary outcomes included atendardized shoulder ouicome acalea (Amenican Shoulder and Elbow Surgeons
[ASES] and L'inaalata) and atrength messwements wsing & handheld dynamometer. Pablents and the evalustor were blinded
to treatment group. All patients were evalusted at minimum 1-yesr follow-up. A logistic regreassion model was uwmed to predict
oucome (healsd va defect] based on tear severity, repalr type, reatment type {PRFM or control), and platelst count.
Results: Crverall, there were no differencea in tendon-to-bone healing between the PRFM and control groups. Complste endon-
to-bone healing (intact repal) was found in 24 of 36 67%) in the PRAM group and 25 of 31 (81%) in the control group & = .20,
Thers were no sgnificant differences in healing by uitrssound between & and 12 weeks. There weare gradusl incresses in ASES
and L'in=salsts scones over time in both groups, but thers were no differences in scores betwesn the groupa. We alao found no
differencs in vasculssity in the peribursal, peritendinous, and musculotendinous sress of the tendon betwesn groups. There wene
no differences in atrength betwesn groupa. Platelat count had no effect on healing. Logistic regresson anshsis demonatrated that
PRFM waa a significant predicior @ = 037) for & tendon defect at 12 wesks, with an odds ratio of 5.8.
Conclusion: Platebst-rich fibrin matix applisd to the tendon-bone interface at e time of rotator cuff repair had no demonstrable
affect on tendon healing, tendon vasculasity, manusal muscle streng fh, or clinical rating scales. In fact, the regreasion analysis sug-
gests that PRFM may heve a negative affect on healing. Further study i3 required to evaluste the role of PRFM in rotator cuff
repair.

Keywonds: platelstsich plasma; platelst-rich fibrin matri; rotator cuff







Treatment of chronic patellar tendinosis
with buffered platelet rich plasma:

a preliminary study

Trattamento delle tendinopatie croniche del tendine rotuleo |

MEDICINA

con fattori di crescita (plasma ricco di piastrine):} Diiio srort
studio preliminare
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P.VOLPIT, L. MARINONI 1, C. BAIT !, L. DE GIROLAMO 1, 2, H. SCHOENHUBER 1

I Sports Traumatology and Arthroscopic Surgery Unit, Galeazzi Orthopaedics Institute, IRCCS, Milan, ltaly %«
2Department of Medical Pharmacology, Faculty of Medicine, University of Milan, Galeazzi Orthopaedics R4 %
Institute, IRCCS, Milan, Italy
I Sports Traumatology and Arthroscopic Surgery Unit, Galeazzi Orthopaedics Institute, IRCCS, Milan, Italy
2Department of Medical Pharmacology, Faculty of Medicine, University of Milan, Galeazzi Orthopaedics
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SUMMARY

Eight athletes considering surgical intervention for chronic patellar tendinosis that was recalcitrant to conservative
physical therapy and a variety of non-operative treatments were recruited into the study. Following pre-injection MRI
imaging and VISA score assessment, patients received a single injection of PRP (Platelet-Rich Plasma). Patients were giv-
en individualized rehabilitation protocols and followed until a final assessment at 120 days post-injection.

Seven of the eight patients were assessed at the final follow-up, with all of them demonstrating an improvement on the
VISA score. One patient elected to have surgical intervention prior to the final follow-up and was not included in the
analysis. The average VI5A score at the final assessment was 75.0 compared to a pre-injection average of 39.25. This
represented a 91% of average improvement in the VISA score (p<0.001). MRI images at the final follow-up demonstrated
a ngticeahle reduction in irregularity of the affected tendon compared to pre-injection images for 80% of the treated
tendons.

Treatment of chronic patellar tendinosis in a series of athletes resulted in a statistically Ei:ic;rlil"u:ant improvement in VISA
score for seven of the eight patients treated. Pre and post-injection MRI demonstrated reduced irregularity in eighty per-
cent of the injected tendons. Further evaluation of this treatment is warranted.

Kev worps: Platelet-rich plasma - Patellar tendon - Tendinosis - Tendonitis.
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Platelet-rich plasma: New clinical application
pilot study for treatment of jumper’'s knee

Elizaveta Kon®", Giuseppe Filardo ¢, Marco Delcogliano ¢, Mirco Lo Presti ®, Alessandro Russo®,
\lice Bondi ?, Alessandro Di Martino?, Annarita Cenacchi®, Pier Maria Fornasari®, Maurilio Marcacci®

Biomechanics Laboratory, Department of Orthopaedic and Sports Trauma, Rizzoli Orthopaedic Institute, Via Di Barbiano 1/10, 40136 Bologna, Italy
* Immunohaematology and Transfusion Medicine Service, Rizzoli Orthopaedic Institute, Via Di Barbiano 1/10, 40136 Bologna, Italy

ARTICLE INFO ABSTRACT

rtide history:

This study describes a simple, low-cost, minimally invasive way to apply PRP growth factors to chronic
Accepted 14 November 2008

patellar tendinosis; 20 male athletes with a mean history of 20,7 months of pain received treatment, and
outcomes were prospectively evaluated at 6 months follow-up. No severe adverse events were observed,
(eywords: and statistically significant improvements in all scores were recorded. The results suggest that this
Platelet-rich plasma method may be safely used for the treatment of jumper’s knee, by aiding the regeneration of tissue which
umper’s knee otherwise has low healing potential.

Potellar iendingsis @ 2008 Elsevier Ltd. All rights reserved.
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Fig. 4 Health status evaluated with EQ-VAS (means and Cls). ., confidence Fig. 5. Sport activity level evaluated with the Tegner score (means and Cis). Cl,
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Fig. 6. Percentage of participants resuming sports after treatment, at different
follow-up points.




Use of platelet-rich plasma for the treatment of refractory
jumper’s knee

International
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Abstract The aim of this study was to evaleate the efficacy
of multiple platelet-rich plasma {(PRP) injections on the
healing of chronic mefractory patellar tendinopathy after
previous classical treatments have failed We treated 15
patients affected by chronic jumper’s knee, who had failed
previous nonsurgical or surgical reatments, with multiple
PRP injections and physiotermpy. We also comparad the
clinical owicome with a homogencous group of 16 patients
primarly treated exclusively with the physotherapy ap-

{i. Filardo “ E. Kon - M. Marcarci
Deparimant of Orthopedic and Spors Traoma,
Biomedhmics Laboratory, Rizoh Orthopeedic Instioe,
Bologna, Tely

E. Kon

eanail: e koni@hiomeciorit

M. Marmoc

eanail: mumarocciiE i omes dor it
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Tmmamo hematolo gy and Trans fsion Madicme Senvice,

proach. Multiple PRFP injections were perfformed on three
occazions two wecks apart into the =ite of patellar
tend ino pathy. Tegmer, EQ VAS and pain lkevel were used
for clinical evaluation before, st the end of the treatment
and at s months follow-up, Complications, fumctionsl
recovery and patient satisfaction were also reconded. A
statistically significant improvement in all scores was
observed at the end of the PRP injections in patients with
chronic refraciory paiellar tendinopathy and a further
improvement was noied af ix months, after physiotherapy
was added Morcover, comparable results were obinoed
with respect to the less severe cases in the EQ) VAS score
and pain level evahsation, as in time to recover and paticnt
satisfaction, with an even higher improvement in the sport
activity level achieved in the PRP group. The clinical
results are encouraging, indicating theat PRP injections have
the poiential o promote the achievement of a satisfactory
clinical owicome, even in difficult cases with chronic
refractory tendinopathy after previous classical treatments
have fEiled.
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Pain and activity levels before and after platelet-rich plasma
injection treatment of patellar tendinopathy: a prospective
cohort study and the influence of previous treatments

Taco Gosens » Brenda L. Den Oudsten - Erik Fievez -
Paula van “t Spijker - Alex Fievez

International
Orthopaedics
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Abstract

Purpose The aim of this study was to evaluate the outcome
of patients with patellar tendinopathy treated with platelet-
nch plasma injecoons (PRP). Additwonally, this study exam-
ined whether certain charactenstics, such as actvity level or

previous treatment affected the results.
Methods Patients (n=36) were asked to fill mn the Victorian

Institute of Sports Assessment — Patellar questionnaire
(VISA-P) and visual analogue scales (VAS), assessmg pam
in activities of daily life (ADL), during work and sports,
before and after treatment with PRP. Of these patients, 14
had been treated before with cortisone, ethoxysclerol, and/or
surgical treatment (group 1), while the emmainmg patients
had not been treated betore (group 2).

Reswlts Owverall, group 1 and group 2 mproved significantly
on the VASscales (p<.0.05). However, group 2 also mproved
on VISA-P (p=.0.003), while group 1 showed less heahng
potental (p=0.060). Although the difference between group 1
and group 2 at follow-up was not considered climcally mean-
ingful, over time both groups showed a climcally sigmficant
improvement.

Conclusion After PRP treatment, patients with patellar ten-
dinopathy showed a statistically significant mprovement. In
addibon, these mprovements can also be considered chmeally
meaningful. However, patients who were not treated before
with ethoxysclerol, cortisone, and/or surgical treatment
showed the improvement.
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(Kaux et al soumis + poster SFTS « Une infiltration de plasma riche en plaguettes améliore les
symptomes des tendinopathies patellaires supérieures »)
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Treatment of Achilles tendinopathy with platelet-rich plasma.

Gaweda K, Tarczynska M, Krzyzanowski W.
Medical University of Lublin, Orthopaedic Surgery, Lublin, Poland. krzylubi@oz. pl

Abstract
Mon-insertional Achilles tendinopathy commonly impedes the functioning of active persons. Treatment methods vary, as do their results. The aim of

the study was to evaluate the effectiveness of non-insertional Achilles tendinopathy treatment with autologous platelet-rich plasma (PRP).
Autologous PRP was injected into the affected Achilles tendon of 14 prospectively selected patients (15 Achilles tendons). Before PRP
administration, all patients were evaluated using the American Orthopedic Foot and Ankle Society (AOFAS) scale for the hind foot, and the Victorian
Institute of Sport Assessment - Achilles (VISA-A) scale. Ultrasonography (US) and Power-Doppler ultrasonography (PDUS) of the area was also
performed. Identical physical and imaging evaluations were performed at 6 weeks, and at 3, 6, and 18 months after injection. During follow up, a
significant improvement was observed in the clinical and imaging results. The AOFAS scale improved from a baseline median of 55 points to 96
points at 18 months (p=0.000655), while the VISA-A scale improved from a baseline of 24 to 96 (p=0.000655) in the final evaluations. During the final
evaluation, one subject experienced minor pain following prolonged daily activity, while another subject complained of pain following overloading
activity. Local, accurate PRP administration improved symptoms of non-insertional Achilles tendinopathy.




Platelet-Rich Plasma Injection

for Chronic Achilles Tendinopathy
A Randomized Controlled Trial

Context Tendon disorders mmpnﬁp 30% to50% of all activity-related In|ur195 chronic |
degenerative tendon disorders (tendinopathy) occur frequently and are difficult to treat. Robert J. de Vos, MD
Tendon regeneration might be improved by Injecting platelet-rich plasma (PRP), an In- Adam Weir. MBBS
creasingly used treatment for releasing growth factors Into the degenerative tendon. am W er. .
Hans T. M. van Schie, DVM, PhD

Objectlve To examine whether a PRP Injection would Improve outcome In chronic
midportion Achilles tendinopathy. Sita M. A. Bierma-Zeinstra, PhD

Deslgn, Setting, and Patlents A siratified, block-randomized, double-blind, placebo- Jan A. N. Verhaar, MDD, PhDD
controlled trial at a single center (The Hague Medical Center, Leldschendam, the Neth- Harrie Weinans. PhD
erlands) of 54 randomized patients aged 18 to 70 years with chronic tendinopathy 2 arrie Wernans,
to 7 cm above the Achilles tendon Insertion. The trial was conducted between August Johannes L. Tol, MD, PhD
28, 2008, and January 29, 2009, with follow-up until July 16, 2009.

Interventlon Eccentric exerclses (usual care) with elther a PRP Injection (PRP group)

or saline Injection (placebo group). Randomization was stratified by activity level.

Maln Outcome Measures The valldated Victorlan Institute of Sports Assessment-
Achilles (V15A-A) questionnalre, which evaluated pain score and activity level, was com-
pleted at baseline and &, 12, and 24 weeks. The VISA-A score ranged from O 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 slg-

nificantly after 24 weeks In the PRP group by 21.7 points (959% 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 Cl
did not Include the predefined relevant difference of 12 pulnts in favor of PRP treat-
ment.

Concluslon 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 Registratlon clinicaltrials.gov Identifler: NCT0O0761423

TAMA. 2070:303(2)0:144- 149 WIWW. JRIMa_Com
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No effects of PRP on ultrasonographic tendon structure and neovascularisation in chronic |l

Th Lof
midportion Achilles tendinopathy. BJSM i b
de Vos RJ, Weir A, Tol JL, Verhaar JA, Weinans H, van Schie HT. e

Department of Orthopaedic Surgery, Erasmus Medical Centre, Rotterdam, The Metherlands. r.devos@erasmusme.nl
Abstract One-Year Follow-up of Platelet-Rich Plasma ™=

OBJECTIVE: To assess whether a platelet-rich plasma (PRP) injection leads to an enhanced tel Treatment in Chronic Achilles Tendinnpathy
with ultrasonographic technigues, in chronic midportion Achilles tendinopathy. A Double-Blind Randomized Placebo-Controlled Trial
DESIGN: Double-blind, randomised, placebo-controlled clinical trial.

SETTING: Sports medical department of The Hague medical centre.

. . o . . . . Hans T. M. van Schie, DVM, PhDTS, Sita M. A. Bierma-Zeinstra, PhDT,
PATIENTS: 54 patients with chronic midportion Achilles tendinopathy were included. Jan A. N. Verhaar. MD. PhDT. Harrie Weinans. PhD11 and Johannes L. Tol. MD.
INTERVENTIONS: Patients were randomised to eccentric exercise therapy with either a PRP in| g, n+

roup).
group) Author Affiliations
MAIN OUTCOME MEASUREMENTS: Tendon structure was evaluated by ultrasonographic tisst - ¢ oo de Jonge, MD, Departments of Orthopaedics, Erasmus University Medical

quantifies tendon structure into four echo-types: echo-types |+l represent organised tendon bun Center, PO Box 2040, 3000 CA Rotterdam, the Netherlands (e-mail
disorganised tendon structure. Colour Doppler ultrasonography was used to measure the degree s.dejonge@erasmusmc.nl).

weeks. Abstract

RESULTS: A significant improvement in echo-types I+1l was found after 24 weeks within both th
but there was no significant between-group difference (95% CI -1.6 to 7.8, p=0.169). After & wee|

Suzan de Jonge, MD"TT, Robert J. de Vos, MD, PhDI, Adam Weir, MDE,

Background: Achilles tendinopathy is a common disease among both athletes and in the
general population in which the use of platelet-rich plasma has recently been increasing.

PRP group (p=0.001) and the placebo group (p=0.002), but there was no significant between-gro, Good evidence for the use of this autologous product in tendinopathy is limited, and data
at any point in time. on longer-term results are lacking.

CONCLUSION: Injecting PRP for the treatment of chronic midportion Achilles tendinopathy does purpese: To study the effects of a platelet-rich plasma injection in patients with chronic
alter the degree of neovascularisation, compared with placebo. midportion Achilles tendinopathy at 1-year follow-up.

FUNDING: Biomet Biclogics LLC, Warsaw, Indiana. Study Design: Randomized controlled trial;, Level of evidence, 1.

Methods: Fifty-four patients, aged 18 to 70 years, with chronic tendincpathy 2 to T cm
proximal to the Achilles tendon insertion were randomized to receive either a blinded
injection containing platelet-rich plasma or =saline (placebo group) in addiion to an
eccentric training pregram. The main cutcome was the validated Victorian Institute of
sports Assessment=-Achilles score. Patient satisfaction was recorded and ultrascund
gxamination perfformed at baseline and follow-up.

Results: The mean Victorian Institute of Sports Assessment-Achilles score improved in
both the platelet-rich plasma group and the placebo group after 1 year. There was no
significant difference in increase between both groups [adjusted between-group
difference, 5.5; 95% confidence interval, =4.9 to 15.8, P = .282). In both groups, 58% of
the patients were satisfied with the received treatment. Ultrasonographic tendon
structure improved significantly in both groups but was not significantly different between
groups [adjusted between-group difference, 1.2%; 85% confidence interval, =4.1 to 6.6,
P = 64T7).

Conclusion: This randomized controlled trial showed no clinical and ultrascnographic
superiority of platelet-rich plasma injection over a placebo injection in chronic Achilles
tendincpathy at 1 year combined with an eccentric training program.




Clinical and magnetic resonance imaging outcomes following platelet rich plasma injection for
chronic midsubstance Achilles tendinopathy.

Owens RF Jr, Ginnetti J, Conti SF, Latona C.
southern Oregon Orthopedics, Orthopaedic Surgery, 2780 E. Barnett Road, Suite 200, Medford, OR 97504, LUSA. owensf1962Egmail.com

Abstract

BACKGROUND: The successful treatment of chronic mid-substance Achilles tendinopathy remains elusive. Approximately 25% to 50% of patients
fail conservative treatment modalities. Scientific evidence has supported the use of platelet rich plasma (PRP) in the tendon healing process,
however despite initial promise there is a paucity of clinical data to validate a role for PRP in the treatment of tendon disorders including chronic
midsubstance Achilles tendinopathy.

METHODS: As an alternative to operative treatment, our practice offers patients with chronic midsubstance Achilles tendinopathy intratendinous
injection of PRP. We retrospectively reviewed all patients treated for Achilles tendinopathy with PRP injection over a 2-year period. Baseline and
post injection functional scores including the Foot and Ankle Ability Measure (FAAM), Foot and Ankle Ability Measure - Sports (FAAMS), and the
Short Form health survey (SF-8) were examined. Patients also underwent post-injection magnetic resonance imaging (MRI), which were compared to
available pre-injection MRI data.

RESULTS: Ten patients were identified for this study. Pre- and postinjection functional outcome scores were available for eight of ten patients. The
average SF-8 score improved from 24.9 to 30.0, the average FAAM score improved from 55.4 to 65.8, and the average FAAMS score improved from
14.8 to 17.4. Complete MRI data was available for six patients. Only one in six Achilles tendons demonstrated qualitative MRl improvement post-
injection.

CONCLUSION: Patients who received PRP injection demonstrated modest improvement in functional outcome measures, however MRI appearance
of diseased Achilles tendons remained largely unchanged following PRP injection.
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