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Arthrose$und$
Tendinopathien:$

$
EigenbluBherapie$als$
neuer$konservaEver$
Therapieansatz?$
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Tendinopathien$

•  LokalisaEon:$häufig$SehneninserEon$am$Knochen$
•  Häufig:$Epicondylopathie$radial/ulnar,$Jumper‘s$knee,$
Runner‘s$knee$(ITB$FricEon$Sy.),$Achillessehne$etc.$

2$

Intrinsische"Risikofaktoren" Extrinsische"Risikofaktoren"

Alter$ physische$Belastung$Beruf$und$Sport$
(Exzessiv,$repeEEv$RSI,$ungewohnt)$

Durchblutung,$Ernährung,$Körpergewicht$ Trainingsfehler$(Technik,$zu$rascher$
Au[au$und$Intensität,$Ermüdung)$

Anatomische$Varianten$$
(Beinlängen,$Achsenfehlstellungen,$
Impingement),$muskuläre$Dysbalance$

Schuhe$und$Ausrüstung,$Temperatur,$
Bodenbeschaffenheit$

Syst.$Erkrankungen,$Medikamente$ Ungenügende$RegeneraEon$
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SehnenreparaEon$

3$

GranulaEonsgewebe$ohne$
mechanische$FesEgkeit$

6b10$Tage$

Kollagen$Typ$III$

Wochen$1b4$

Umwandlung$zu$Kollagen$Typ$I$

Wochen$4b12$

VEGF,$PDGF;$
TGFbβ,$IGFb1$
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Tendinopathien$

•  Triggerung$durch$Matrixb
Metalloproteinasen$
–  Verlust$Kollagen$Typ$I$Fasern,$Ersatz$
durch$Typ$III$

– Wasseranteil$!,$NeovascularisaEon$
–  Verminderte$mechanische$FesEgkeit$

4$
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TherapieopEonen$Beispiel$Jumpers$Knee$

•  TrainingsadaptaEon$
•  NSAR$lokal/syst.$max.$6$Wochen$
•  Physiotherapie$und$physik.$Massnahmen$

5$

Therapieform" Effekt" Vergleich" Evidenz" Risiken"

Exzentrisches$
Krahtraining$

Gut$Kurzzeitb$
und$Langzeit$

Besser$als$
Physiotherapie,$
NSAR$

+++$ Schmerzhah$bis$
VAS$5$toleriert$

Stosswellen$ Gut$Kurzzeit$
und$miBelfr.$

Unabhängig$ob$
fokussiert$oder$
radial$

+$ Keine$
Langzeitstudien,$
wenige$RCT$

PRP$
InfiltraEon$

Sign.$Wirkung$ Vergleich$Dry$
Needling$

++$ Schmerzhahe$
ApplikaEon$

Sklerosierung$ Gut$Kurzzeit$ +$ Rupturgefahr$
Schweiz.$Z.$Sportmedizin$und$SporBraumatologie$63$(4),$2015$
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•  Watch$and$wait:$90%$beschwerdefrei$nach$1$Jahr...$
•  Ursachen$beheben:$rep.$Handlungen$der$Handb$und$

Fingerextensoren$vermeiden$
•  PT:$Stretching,$exz.$Krähigung,$QuerfrikEonen,$

TriggerpunkBherapie$inkl.$Dehnungen$
•  Schienen:$Counterforce$bracing$(Entlastung$ECRB),$

HandgelenkmanscheBe$
•  NSAR:$topisch$>>$systemisch,$Sonob$und$

Elektrophorese$
•  InjekEonen$
•  Lokale$Bestrahlung$(USZ,$KSW)$
•  Stosswellen:$keine$sichere$Evidenz,$heterogene$RCTs$
•  Chirurgie:$offen/arthroskopisch$Release$und$

Débridement$ECRB$Sehne$
6$Schweiz.$Z.$Sportmedizin$und$SporBraumatologie$63$(4),$2015$

TherapieopEonen$Epicondylopathie$



Rheumatologie$in$der$Praxis$20.$Januar$2016$

InjekEonen$bei$Epicondylopathie$
respectively, changed positions. However, the differences between
them were very small in both conditions.

With metaregression, no significant difference in DIC (100.5
and 100.6) was found by taking the effects of the covariate (the

sample size of the study) into consideration, and the 95% CI of
the regression coefficient was −0.72 to 1.99, indicating that the
covariate was not associated with the treatment effect.

DISCUSSION
Advantages and strengths
This was the first Bayesian network meta-analysis that included
all available injection treatment strategies for lateral epicondylal-
gia. This method overcomes the significant shortcomings of con-
ventional meta-analysis, which cannot compare every treatment
with every other treatment. Compared with a former network
meta-analysis of injection treatments for lateral epicondylalgia,11

the different variances for each treatment were taken into con-
sideration, in better conformity with the real condition.
Additionally, PEP was considered as an independent treatment,
so its treatment effects could be evaluated through a series of
comparisons.

Only RCTs were included in our review. Although the random-
isation procedures were not well described, and the blinding was
insufficient in some of the studies, there was no evidence of pub-
lication bias in the quality test performed using the risk of bias
tool in RevMan. Furthermore, inconsistency analysis and sensi-
tivity analysis, as well as the metaregression, were performed to
assess the reliability of the model. The outcomes of these add-
itional procedures all support our confidence in the results.

Key clinical implications
In terms of pain score, the results for pairwise meta-analysis and
network meta-analysis had good accordance, but pairwise
meta-analysis found more statistical differences than network
meta-analysis. In 18 pairs of comparisons with direct compar-
able evidence for pairwise meta-analysis, 14 of them had similar

Figure 3 Network comparison of injection therapies for LE. Note: the
size of the circle represents the number of patients; the thickness of the
edge refers to the number of studies. AB, autologous blood; BT,
botulinum toxin A; CS, corticosteroid; GSGPS, glycosaminoglycan
polysulfate; HYA, hyaluronic acid; LE, lateral epicondylalgia; PLA,
placebo; PEP, peppering technique; PRO, prolotherapy; PRP,
platelet-rich plasma.

Figure 4 Plot of different treatments compared with PLA. AB, autologous blood; BT, botulinum toxin A; CS, corticosteroid; GSGPS,
glycosaminoglycan polysulfate; HYA, hyaluronic acid; PLA, placebo; PEP, peppering technique; PRO, prolotherapy; PRP, platelet-rich plasma; WMD,
weighted mean difference.

Dong W, et al. Br J Sports Med 2015;0:1–10. doi:10.1136/bjsports-2014-094387 7

Review

•  Metaanalyse$von$27$Studien,$ca.$2000$
PaEenten$
–  Vergleich$InjekEon$
$A$mit$B$oder$$
Placebo/wait$and$see$

–  Kein$Effekt$von$$
Steroiden$

–  Hyaluronsäure$>$$
Prolotherapie$>$PRP$
$>$Needling$

7$Dong$W$et$al.$2015:$Br$J$Sports$Med:$0;$1b10$
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Tendinopathien$

•  Hyaluronsäure$
•  Platelet$rich$plasma$

8$

$
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Arthrose:$Therapieansätze$

Anabolismus""
Knorpel$Matrix$Synthese$
• Wachstumsfaktoren$
• Mechanische$Belastung:$
intermiuernd,$Eefe$
Intensität$

Katabolismus"
• Lösl.$Mediatoren:$Il1,$PGE2$
• Mechanische$Belastung:$
kont.$oder$hohe$Intensität$

9$

Überexpression$von$Metalloproteinasen$1,3,13$durch$Chondrocyten$
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3 Guidelines Arthrosetherapie 

By Lukas Wildi 02.09.2015 

 
 
 

• NSAR 
• i.a. Gluco-

corticoide 
• 3-Fettsäuren 
• Basis-

therapeutika 

 
 
 

• Vitamine 
• Glycosamino-

glykane 
• Viscosupple-

mentation 
• PRP 
• Stammzellen 

 
 
 

• Patienten-
information 

 
 
 
 
 

• Körperliche 
Aktivität 

• Gewichtsverlust 
• Physiotherapie 
• Ergotherapie 

 

 
 
 
 

• Physikalische 
Massnahmen 

• Hilfsmittel 
• Schienen 

 
 
 

• Umstellungs-
osteotomie 

• Distraktion 
• Totalendo-

prothese 
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Arthrose:$Therapieansätze$II$

Analgesie$
–  Paracetamol$oh$ungenügend$
–  NSAR$oh$kontraindiziert,$topisch$je$nach$$
LokalisaEon$sehr$nützlich,$systemisch$eher$phasenweise$

– Metamizol:$keine$Studien,$gemischte$Erfahrung$
–  Opiate:$häufig$problemaEsch$
–  Steroide:$bei$Reizzustand$intraarEkulär,$kurzzeiEg$
systemisch$bei$(Fingerb)$Polyarthrose$(7.5mg$max.$6$W)$

–  NGF$Inhibitoren:$Hemmer$der$Nervenwachstumsfaktoren,$
aktuell$Phase$III$Studien,$gehäuhe$NW$

11$
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Arthrose:$Therapieansätze$III$

Subchondraler$Knochen$
–  Knochenödemzonen$BML$oh$mit$Schmerzen$$
und$Progression$assoziiert:$New$Target!$

–  Vitamin$D:$bei$Mangel$Zunahme$Progression,$
verstärkt$bei$zus.$Hyperparathyreoidismus$

–  Bisphosphonate:$nur$für$Zoledronat$Wirkung,$
vor$Anwendung$Vitamin$D$Status$opEmieren$

–  StronEum$Ranelat:$zugelassen$für$Osteoporose$
in$EU,$gute$Wirkung$auf$Symptome$und$
Knorpelverlust.$NW?$

12$
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Arthrose:$Therapieansätze$IV$

Knorpel:$Strukturerhaltung/RegeneraEon$
–  Glucosaminsulfat$1500mg/d,$ChondroiEnsulfat$800mg/d$
(Chondrova®,$Vita$Mobility$Complex®)$

–  IntraarEkuläre$Hyaluronsäure$
–  Platelet$rich$plasma$PRP$
–  Stammzellen$
– Wnt/βbCatenin$Signalweg:$AkEvierung$führt$zu$neg.$
Veränderung$der$Chondrozyten$
potenter$Inhibitor:$Verapamil$

13$
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Platelet$rich$plasma$PRP$

•  PRP$=$Platelet$rich$Plasma$(PläBchen$reiches$Plasma)$
–  Bezeichnung$für$Blutprodukt,$das$durch$ein$

$entsprechendes$Trennverfahren$gewonnen$wird$

•  ACP®$=$Autologes$condiEoniertes$Plasma$
–  Produkt$der$Firma$$$

$

17$

RBCs,$WBCs$

PläCchenreiches"
Plasma"(ACP/PRP)$

ZentrifugaIon"

Vollblut$

5$min$/$1500$rpm$(350g)$
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PRP$Herstellung$–$Das$Prinzip$

15$

Dichte"Verteilung"der"
Blutkomponenten:"
A$–$PläBchen$
B$–$Monozyten$
C$–$Lymphozyten$
D$–$Basophile$$
E$–$Neutrophile$
F$–$Erythrozyten$$
G$–$Eosinophile$

Platelets"
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WichEge$PRP$Parameter$

16$Pourcho$2014$

ACP®$spezifisch$

Plasma$

Plasma$basierende$Systeme:$$
Arthrex$ACP,$MTF$Cascade,$
PRGF$
$
PlateletbKonzentraEon:$2b3x!$
LeukobKonzentraEon:$$stark$
reduziert$
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Wirkprinzip$ACP®$

•  Freisetzung$von$Proteinen$und$
Wachstumsfaktoren$nach$AkEvierung$
–  αb$$Granula:$Wachstumsfaktoren$
–  D$–Granula:$Serotonin,$ADP/ATP,$
Katecholamine$

•  ZellproliferaEon,$Chemotaxis,$$
Zelldifferenzierung$Angiogenese$

•  RekruEerung$von$Stammzellen?$
•  Wechsel$von$entzündungsfördernden$zu$
wachstumsfördernden$Prozessen$

17$

Ruhende$Thrombozyten$

AkEvierte$Thrombozyten$

Endogene$AkEvierung$
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Freigesetzte$Wachstumsfaktoren$

18$

VEGF,$
PDGF;$
TGFbβ,$
IGFb1$

Buhr$et$al.$2009$„IntraarEkuläre$InjekEon$von$thrombozytenangereichertem$Plasma$zur$Behandlung$von$
Knorpelschäden,$Orthopädische$Praxis$
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Wie$wird$ACP®$hergestellt?$

19$

Blutentnahme$15ml$$
mit$BuBerfly$
Rote$Kappe$aufsetzen$

Doppelspritze$in$Zentrifuge$platzieren$
Gegengewicht$gegenüberliegend$
ZentrifugaEon:$1500$rpm,$5$min$



Rheumatologie$in$der$Praxis$20.$Januar$2016$

Wie$wird$ACP®$hergestellt?$

20$

Spritze$aus$Zentrifuge$en�ernen$
nicht$kippen,$Kolben$&$Flügel$der$kleinen$Spritze$
langsam$auseinander$ziehen,$Überstand$von$der$
großen$in$die$kleine$Spritze$überführen$
$

Kleine$Spritze$en�ernen$
und$Nadel$aufsetzen$
InjekEon$baldmöglichst$
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Wirkung$Arthrose$
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Treatment With Platelet-Rich Plasma
Is More Effective Than Placebo
for Knee Osteoarthritis

A Prospective, Double-Blind, Randomized Trial

Sandeep Patel,* MS, Mandeep S. Dhillon,*y MS, FAMS, Sameer Aggarwal,*
Neelam Marwaha,z MD, FAMS, and Ashish Jain,z MD
Investigation performed at the Department of Orthopaedics and Department of Transfusion
Medicine, Post Graduate Institute of Medical Education and Research, Chandigarh, India

Background: Specific growth factors have been proposed as therapeutic proteins for cartilage repair.

Hypothesis: Platelet-rich plasma (PRP) provides symptomatic relief in early osteoarthritis (OA) of the knee.

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

Methods: A total of 78 patients (156 knees) with bilateral OA were divided randomly into 3 groups. Group A (52 knees) received
a single injection of PRP, group B (50 knees) received 2 injections of PRP 3 weeks apart, and group C (46 knees) received a single
injection of normal saline. White blood cell (WBC)–filtered PRP with a platelet count 3 times that of baseline (PRP type 4B) was
administered in all. All the groups were homogeneous and comparable in baseline characteristics. Clinical outcome was evalu-
ated using the Western Ontario and McMaster Universities Arthritis Index (WOMAC) questionnaire before treatment and at
6 weeks, 3 months, and 6 months after treatment. They were also evaluated for pain by a visual analog scale, and overall satis-
faction with the procedure and complications were noted.

Results: Statistically significant improvement in all WOMAC parameters was noted in groups A and B within 2 to 3 weeks and
lasting until the final follow-up at 6 months, with slight worsening at the 6-month follow-up. The mean WOMAC scores (pain, stiff-
ness, physical function, and total score) for group A at baseline were 10.18, 3.12, 36.56, and 49.86, respectively, and at final
follow-up were 5.00, 2.10, 20.08, and 27.18, respectively, showing significant improvement. Similar improvement was noted in
group B (mean WOMAC scores at baseline: 10.62, 3.50, 39.10, and 53.20, respectively; mean WOMAC scores at final follow-
up: 6.18, 1.88, 22.40, and 30.48, respectively). In group C, the mean WOMAC scores deteriorated from baseline (9.04, 2.70,
33.80, and 45.54, respectively) to final follow-up (10.87, 2.76, 39.46, and 53.09, respectively). The 3 groups were compared
with each other, and no improvement was noted in group C as compared with groups A and B (P\ .001). There was no difference
between groups A and B, and there was no influence of age, sex, weight, or body mass index on the outcome. Knees with Ahl-
back grade 1 fared better than those with grade 2. Mild complications such as nausea and dizziness, which were of short dura-
tion, were observed in 6 patients (22.2%) in group A and 11 patients (44%) in group B.

Conclusion: A single dose of WBC-filtered PRP in concentrations of 10 times the normal amount is as effective as 2 injections to
alleviate symptoms in early knee OA. The results, however, deteriorate after 6 months. Both groups treated with PRP had better
results than did the group injected with saline only.

Keywords: platelet-rich plasma; osteoarthritis

Osteoarthritis (OA) of the knee is one of the main causes of
musculoskeletal disability. It is clinically heterogeneous,
and the processes that cause deterioration are still poorly
understood. Arthritis is now often considered in terms of
organ failure.9

Because of limitations in the effectiveness of conven-
tional management options, alternative options such as
biological and regenerative methods are coming into
vogue.3,19 Current research efforts are focused on the iden-
tification of key biochemical pathways that can be targeted
therapeutically through biological intervention and the
testing of protein biotherapeutics for restoring the meta-
bolic balance within the joint.3 In particular, the most
recent knowledge regarding tissue biology highlights the
potential use of specific growth factors as therapeutic pro-
teins for cartilage repair, and this is now being widely

The American Journal of Sports Medicine, Vol. 41, No. 2
DOI: 10.1177/0363546512471299
! 2013 The Author(s)

356
 at SPITAL AG THURGAU on December 18, 2015ajs.sagepub.comDownloaded from 

•  3$Gruppen$(je$ca.$25$PaEenten):$OA$Grad$1b3$
–  Single$PRP$(A),$2x$PRP$(B),$NaCl$InjekEon$(C)$
–  Follow$up$1.5,$3$und$6$Monate$
–  Endpunkte:$WOMAC$Score,$VAS$

Patel$et$al$2013$Am$J$Sports$Med$41$satisfied with the procedure. This implies that patients in
the PRP groups were satisfied (groups A and B) in compar-
ison with normal saline (group C). Further, there was no
statistically significant difference between group A and
group B (P = .585), implying equal benefit of treatment
in both groups.

Primary Outcome: Pain Parameter

In groups A and B, the mean pain score decreased from
baseline at 6-week and 3-month follow-up, followed by
a slight increase in pain at the 6-month follow-up, which
was significant. However, the mean pain at 6 months was
still less than that at baseline (Figure 2). The improvement
was maintained from the end of the therapy to 6 months’
follow-up, with only slight worsening at 6 months. In group
C, however, the trend was of increasing mean pain scores at
all follow-ups compared with baseline. The mean pain
scores and percentage decrease in pain at each follow-up
for all the groups are given in Table 3 and Figure 2.

The trend of other secondary WOMAC parameters, stiff-
ness, physical function, and total WOMAC, was noted to be
similar to pain. Details are given in Table 3 and Figures 3,
4, and 5.

VAS Pain Scores

The VAS scores decreased from 4.54 at baseline assess-
ment to 2.16 at 6-month follow-up for group A. For group
B, they decreased from 4.64 to 2.54. In group C, however,
the VAS scores increased from 4.57 to 4.61. The benefit
in pain reduction as measured by VAS was significant in
groups A and B (P = .001) but not in group C (P = .598).
There was no significant difference between groups A
and B (P = .410) (Table 4).

The percentage change in scores from baseline for all
WOMAC parameters at each follow-up was lower for knees
with Ahlback grade 1 compared with those with grade 2. In
group A, the difference was significant for pain (P = .006),
stiffness (P = .001), physical function (P = .001), and total
WOMAC (P = .001). In group B, even though the scores
were low for Ahlback grade 1 knees, it was not significant
statistically.

There was no correlation of mean scores of all WOMAC
parameters with age, sex, or BMI in either group A or B,
which means that all patients irrespective of age, sex, weight,
height, and BMI had equal benefit from the procedure.

The mean duration of benefit was 17.63 days in group A
and 16.54 days in group B. Male patients had an earlier
response compared with female patients in both groups A
(19.1 days for female and 15.6 days for male patients;
P = .252) and B (19 days for female and 13.5 days for
male patients; P = .103).

Some of the knees with Ahlback grade 2 changes at
baseline were determined to have grade 3 at follow-up by
the senior investigator (M.S.D.), as they were considered
borderline. This is reflected in Table 1.

DISCUSSION

A PubMed review performed in March 2012 revealed less
than 38 hits with the keywords ‘‘osteoarthritis’’ and

TABLE 2
Analysis of Platelet-Rich Plasma (PRP)–Related Variables

in Comparison With Occurrence of Complicationsa

Group A 1 Group B

PRP-Related
Variable Complications

No
Complications P Value

PRP volume, mL 7.94 6 1.44 7.08 6 1.78 .06
Platelet count,

3103/mL
322.47 6 126.83 274.27 6 99.83 .08

Quantity injected,
3107 platelets

253.45 6 102.04 195.74 6 90.57 .02

aValues are expressed as mean 6 standard deviation.

Figure 2. (A) Comparison of the 3 groups for percentage
change in pain from baseline to 6 weeks (first follow-up), 3
months (second follow-up), and 6 months (third follow-up).
(B) Trends in mean pain scores of all groups at baseline
and subsequent follow-ups.
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in these satisfied patients revealed a decrease in pain
by 82% in group A and 74% in group B at the 6-month
follow-up as compared with 53% for the entire group A
and 43% for group B.

One feature unique to our study was the documentation
of some systemic adverse effects; most of the adverse
effects noted by us were immediate and systemic rather
than local and were of short duration lasting 30 minutes.
None of the adverse effects in either group was of severity
or concern, and all subsided within half an hour when the
patients were under observation. Most authors also report
some injection pain, local inflammation of short duration,
and reaccumulation of effusion,10,17 but the exact numbers
are not mentioned. One finding of some note was that our
patients with these adverse effects had a somewhat higher
quantity of platelets injected (2.53 billion) compared with
the group with no such effect (1.96 billion), and this may
be postulated as a contributing factor. The possibility of
CaCl2, which was used as an activating agent, as a contrib-
uting factor to the adverse effects may be considered.

Some previous authors have injections of PRP at 3-week
intervals by drawing 150 mL of blood at one stage, preserv-
ing this at –30!, and subsequently thawing before subse-
quent injections. Methods of PRP collection are often
open systems; we have previously pointed out that it may
not be justifiable to store these platelets,7 as storing plate-
lets in freezing conditions may alter the shape and
decrease the functional properties, including degranula-
tion of alpha-granules.5 This may also become a variable
in assessing and comparing the results of PRP in OA. In
our study in which group B received 2 injections, we pre-
pared fresh PRP both times by drawing blood, avoiding
cold storing the PRP obtained at first injection as done
by Kon et al,10 as ours was an open system, and we had
doubts about platelet function being altered because of
cold storage.

We also noted the time taken by the patients to start
experiencing benefits after their first injection. The mean
duration to the start of benefits was 17.63 days (95% confi-
dence interval [CI], 14.59-20.68) in group A and 16.45 days
(95% CI, 12.97-20.10) in group B. Therapeutic benefit has
been postulated to be chondrogenesis by some authors,10,17

but this process would probably have taken more time for
the patient to perceive benefits. Moreover, a slight worsen-
ing of WOMAC parameters was seen at the third follow-up
compared with our second follow-up, indicating no sus-
tained long-term effects and the beginning of waning of
therapeutic benefits. If chondral remodeling was the cause
for the improvement of symptoms, the benefit would have
started later and lasted for a longer duration.

At the present moment, we presume that the improve-
ment in our patients could be explained by the fact that
injected platelets may act at different levels and are not
stimulating the chondral anabolism or slowing the cata-
bolic processes. Platelet-rich plasma may influence the
overall joint homeostasis, reducing synovial membrane
hyperplasia and modulating the cytokine level, thus lead-
ing to an improvement in the clinical outcome, even if
only temporarily and without affecting the cartilage tissue
structure and joint degenerative progression.4,14 Further
studies are needed to confirm the results obtained and
their longevity to understand the mechanism of PRP action
and to evaluate if there is only a temporary symptom

Figure 5. (A) Comparison of the 3 groups for percentage
change in total Western Ontario and McMaster Universities
Arthritis Index (WOMAC) score from baseline to 6 weeks (first
follow-up), 3 months (second follow-up), and 6 months (third
follow-up). Negative percentage change indicates a benefit
compared with preinjection. (B) Trends in mean total WOMAC
scores of all groups at baseline and subsequent follow-ups.

TABLE 4
Details of Visual Analog Scale (VAS) Scores for Paina

Group A
(n = 52)

Group B
(n = 50)

Group C
(n = 46)

VAS score
At preinjection 4.54 6 0.613 4.64 6 0.563 4.57 6 0.620
At 6-mo

follow-up
2.16 6 1.543 2.54 6 1.717 4.61 6 0.745

Difference
(preinjection vs
6-mo follow-up)

2.380 6 1.589 2.10 6 1.669 –0.043 6 0.556

P value .001 .001 .598

aValues are expressed as mean 6 standard deviation.
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Comparison Between Hyaluronic Acid
and Platelet-Rich Plasma, Intra-articular
Infiltration in the Treatment of Gonarthrosis

Fabio Cerza,*y MD, Stefano Carnı̀,z MD, Alessandro Carcangiu,*§ MD,
Igino Di Vavo,* MD, Valerio Schiavilla,* MD, Andrea Pecora,* MD,
Giuseppe De Biasi,|| and Michele Ciuffreda||

Investigation performed at the Paolo Colombo Hospital of Velletri, Rome, Italy

Background: Arthrosis is particularly prevalent in the knee. Infiltration treatment for gonarthrosis is among the most widely used
techniques in orthopaedic practice.

Purpose: To compare the clinical response of hyaluronic acid (HA) and platelet-rich plasma (PRP) treatment in 2 groups of pa-
tients affected by gonarthrosis.

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

Methods: A total of 120 patients affected by clinically and radiographically documented gonarthrosis were included in this study.
The gonarthrosis was graded using the Kellgren-Lawrence radiographic classification scale. The 120 patients were randomized
into 2 study groups in a 1:1 ratio: 60 patients received 4 intra-articular injections of PRP (specifically, autologous conditioned
plasma [ACP], 5.5 mL), and 60 patients received 4 intra-articular injections of HA (20 mg/2 mL). An unblinded physician performed
infiltration once a week for 4 weeks into the knee affected by clinically relevant gonarthrosis (in both groups). All patients were
evaluated with the Western Ontario and McMaster (WOMAC) score before the infiltration and at 4, 12, and 24 weeks after the
first injection.

Results: Treatment with a local injection of ACP had a significant effect shortly after the final infiltration and a continuously
improving sustained effect up to 24 weeks (WOMAC score, 65.1 and 36.5 in the HA and ACP groups, respectively; P \ .001),
where the clinical outcomes were better compared with the results with HA. In the HA group, the worst results were obtained
for grade III gonarthrosis, whereas the clinical results obtained in the ACP group did not show any statistically significant differ-
ence in terms of the grade of gonarthrosis. The mean WOMAC scores for grade III gonarthrosis were 74.85 in the HA group and
41.20 in the ACP group (P \ .001).

Conclusion: Treatment with ACP showed a significantly better clinical outcome than did treatment with HA, with sustained lower
WOMAC scores. Treatment with HA did not seem to be effective in the patients with grade III gonarthrosis.

Keywords: platelet-rich plasma; hyaluronic acid; gonarthrosis; intra-articular infiltration

Four million Italians suffer from arthrosis, which mostly
affects the knee and can be quite debilitating.6 Men are
more often affected than women in populations younger

than 50 years. Beyond 65 years of age, however, women
are affected twice as much as men, a fact that may be
attributable to menopause.22 Gonarthrosis is a condition
that affects the articular cartilage, synovial membrane,
and subchondral bone. Cartilage cells, called chondrocytes,
occupy 1% of the overall volume and produce the extracel-
lular matrix, which is mainly composed of collagen II, pro-
teoglycans, and glycosaminoglycans. The subchondral
bone tissue, synovial membrane, and cartilage are equally
important and are responsible for the biochemical and bio-
mechanical balance of the joints.25 Previously, joint over-
loading and mechanical stress were considered to be the
main etiopathogenetic factors in the development of
arthrosis. However, during the past few decades, increased
emphasis has been placed on the biochemical balance
required for the health of the cartilage. This balance can
be improved by controlling the biochemical factors that
inhibit metalloproteases (interleukin-4, interleukin-10,
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•  2$Gruppen$(je$60$PaEenten):$OA$Grad$1b3$
–  4x$ACP$wöchentlich,$4x$Hyalgan$wöchentlich$
–  Follow$up$1,$3$und$6$Monate$
–  Endpunkte:$WOMAC$Score$

Cerca$et$al$2012$Am$J$Sports$Med$40$

There was no statistical difference in the age of the
patients (P . .05). The percentage of men to women was
similar between the 2 groups (ACP group: 42% men vs
HA group: 47% men) with no statistically significant differ-
ence (P . .05). The distribution of gonarthrosis was also
similar between the groups (ACP group: 35% grade I,
40% grade II, 25% grade III vs HA group: 42% grade I,
37% grade II, 21% grade III) with no statistically signifi-
cant difference (P . .05). Demographic information is
reported in Table 1. Finally, there was no statistical differ-
ence in pretreatment WOMAC scores (P = .557).

At week 4, both groups showed a significant reduction
in the overall WOMAC score compared with baseline in
both groups (Figure 2). The mean WOMAC score was
49.6 (range, 5-80; SD, 617.7) in the ACP group versus
55.2 (range, 25-78; SD, 612.3) in the HA group. The differ-
ence recorded between the ACP and the HA groups was
statistically significant (P \ .001) at this time point.

At week 12, a reverse trend was observed, with a contin-
uous improvement in the patients treated with PRP and
a slight worsening in patients treated with HA, as seen
in Figure 3. The mean WOMAC score was 39.1 (range,
5-76; SD, 617.8) in the ACP group versus 57.0 (range,
32-78; SD, 611.7) in the HA group. The difference recorded
between the groups was statistically significant (P \ .001).

In both groups the score was significantly better than base-
line at week 12.

At week 24, the subjects treated with PRP showed a con-
tinuous improvement, whereas the subjects treated with
HA showed a sharp worsening, as seen in Figure 4. Four
subjects in the HA group regressed to their baseline
WOMAC scores. Although the mean WOMAC score was
36.5 in the ACP group (range, 5-76; SD, 617.9), it was
65.1 in the HA group (range, 41-82; SD, 610.6). The differ-
ence recorded between the groups was statistically signifi-
cant (P \ .001).

In both groups, the score was significantly better than
baseline at week 24.

In the ACP group, there were significant differences
between pretreatment and all follow-up time points (4
weeks P \ .001, 12 weeks P \ .001, and 24 weeks P \
.001). In addition, there were significant differences
between 4 and 12 weeks (P \ .001) and between 4 and
24 weeks (P \ .001). There was no difference between 12
and 24 weeks (P = .007).

TABLE 1
Demographic Informationa

ACP Group HA Group

Average age (SD), y 66.5 (11.3) 66.2 (10.6)
Male patients, No. (%) 25 (42) 28 (47)
Female patients, No. (%) 35 (58) 32 (53)
Left knee, No. 17 12
Right knee, No. 43 48
Gonarthrosis, No. (%)

Grade I 21 (35) 25 (42)
Grade II 24 (40) 22 (37)
Grade III 15 (25) 13 (21)

aACP, autologous conditioned plasma; HA, hyaluronic acid; SD,
standard deviation.
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Figure 2. Mean Western Ontario and McMaster (WOMAC)
scores for the autologous conditioned plasma (ACP) group
in relation to degree of gonarthrosis.
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Figure 3. Mean Western Ontario and McMaster (WOMAC)
scores for the hyaluronic acid (HA) group in relation to degree
of gonarthrosis.
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Figure 4. Mean Western Ontario and McMaster (WOMAC)
scores for the autologous conditioned plasma (ACP) and
hyaluronic acid (HA) groups.
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FORSCHUNG UND ENTWICKLUNG 

 Stretchingprogramm instruiert und Schmerz-

mittel nach Bedarf verschrieben. Zwischen 

2010 und 2012 dokumentierten wir die behan-

delten Patienten systematisch und standardi-

siert in einem Register. Bei jeder Konsultation 

nach vier und acht Wochen wurden die klini-

schen Parameter wie Bewegungsausmass, 

Kraft etc. erhoben. Ausserdem hatten die 

Patienten bei jeder Konsultation sowie sechs 

/QPCVG�PCEJ�FGT�NGV\VGP�+PƂNVTCVKQP�RCVKGPVGP�
orientierte Fragebogen ausgefüllt.

Für diese Analyse wurden die Daten von 62 

Patienten, die mindestens seit sechs Monaten 

an chronischer lateraler Ellbogenentzündung 

litten und mit einer oder zwei bis drei PRP-

+PƂNVTCVKQPGP� DGJCPFGNV� YQTFGP� YCTGP�� CWU�
dem Register der Schulthess Klinik extrahiert. 

36 dieser Patienten hatten eine einzige PRP- 

+PƂNVTCVKQP� GTJCNVGP� 
)TWRRG� ��� GKPG� +PƂNVTCVK-
on), bei 23 Patienten wurde zweimal und bei 

FTGK�2CVKGPVGP�FTGKOCN�242�KPƂNVTKGTV�
)TWRRG���� 
\YGK� QFGT� FTGK� +PƂNVTCVKQPGP��� $GKFG� )TWRRGP�
waren vergleichbar bezüglich der Ausgangs-

parameter. Die Follow-up-Rate sechs Monate 

PCEJ� FGT� GTUVGP� +PƂNVTCVKQP� YCT� ��� 2TQ\GPV��
Ziel dieser Analyse war die Wirksamkeit einer 

einzelnen versus multiplen PRP-Injektionen zu 

 untersuchen. Dabei ist zu beachten, dass es 

keine Kontrollgruppe gab. Ursprünglich war 

eine Corticoid-Kontrollgruppe geplant, aber 

da sie sich teilweise bereits erfolglos einer sol-

chen Behandlung unterzogen hatten, konnten 

dafür keine Patienten rekrutiert werden. Un-

seres Wissens gibt es keine Studie, die eine 

Intervention bei chronischer Ellbogenentzün-

dung mit einer Kontrollgruppe mit natürlicher 

Heilung ohne jegliche Intervention verglich. 

Patienten mit chronischen Schmerzen sind 

meist nicht daran interessiert, eine Behand-

lung zu unterlassen und somit in einer Placebo- 

Gruppe zu sein.

Aus der Literatur ist bekannt, dass eine lokale 

PRP-Injektion bei chronischen Ellbogenent-

zündungen Schmerzen reduziert, die Funktion 

verbessert und somit die Zufriedenheit des 

Patienten steigern kann. So zeigten auch die 

2CVKGPVGP� WPUGTGU� -QNNGMVKXU� GKPG� UKIPKƂMCPVG�
Verbesserung bezüglich Funktion und Schmerz 

UGEJU� /QPCVG� PCEJ� FGT� NGV\VGP� +PƂNVTCVKQP��
#NNGTFKPIU� KUV� MGKP� UKIPKƂMCPVGT� 7PVGTUEJKGF�
\YKUEJGP�FGP�\YGK�)TWRRGP�
GKPG�XGTUWU�\YGK�
DKU� FTGK� +PƂNVTCVKQPGP�� HGUV\WUVGNNGP� 
#DD�| ����
Die Daten dieser Studie deuten somit darauf 

JKP��FCUU�OWNVKRNG�+PƂNVTCVKQPGP�KO�8GTINGKEJ�\W�
GKPGT�GKP\GNPGP�+PƂNVTCVKQP�MGKPGP�\WUÀV\NKEJGP�
Effekt auf die Resultate sechs Monate nach 

FGT�GTUVGP�+PƂNVTCVKQP�\GKIGP�

Schlussfolgerung
Bei der schwierigen Ausgangslage von chro-

nischen, das heisst länger als sechs Monate 

andauernden Tennis- und Golferarmbeschwer-

den zeigte sich in unserer Untersuchung bei 

der Mehrzahl der Patienten ein positiver Ef-

fekt durch die Eigenbluttherapie. Wir sehen 

uns dadurch bestätigt, dieses Verfahren auch 

weiterhin anzubieten. Im Gegensatz zur Kor-

tisonspritze birgt PRP keine Risiken für das 

Weichteil- und Knochengewebe. Andererseits 

ist mit den hier beschriebenen Resultaten klar 

geworden, dass auch das PRP kein Wunder- 

oder Allerheilmittel ist. Hilft auch PRP nicht, so 

kann die Operation als letztes Mittel evaluiert 

werden.

Fazit
Abschliessend ist festzustellen, dass PRP 

zunehmend in der Behandlung von orthopä-

dischen Problemen eingesetzt wird, um die 

Heilung von Sehnen, Bändern, Muskeln und 

Knorpeln zu unterstützen. Es gilt als gute Al-

ternative zu anderen konservativen Behand-

NWPIUOGVJQFGP� YKG� DGKURKGNUYGKUG� FKG� +PƂN�
tration von Schmerzmitteln. Allerdings ist die 

wissenschaftliche Evidenz für den optimalen 

242�'KPUCV\�
\��$��*ÀWƂIMGKV�FGT�+PƂNVTCVKQPGP��
Auswahl der Patienten) noch ungenügend. 

Unsere hier vorgestellten Forschungsprojekte 

tragen zur Schliessung dieser Lücken bei. Es 

bleiben jedoch nach wie vor Fragen offen. 

Unser Ziel ist es, diese Arbeiten weiter vor-

anzutreiben, um in Zukunft noch besser den 

am besten dafür geeigneten Patienten die 

MQUVGPGHƂ\KGPVGUVG� #TV� FGT� 242�$GJCPFNWPI�
anzubieten.

3  Verbesserung der Ellbogenfunktion bis sechs Monate nach der ersten 
�242�+PƂNVTCVKQP��<WUÀV\NKEJG�+PƂNVTCVKQPGP�\GKIVGP�MGKPGP�UKIPKƂMCPVGP�0WV\GP�
für die Patienten. 

� �$GK�FGT�2CVKGPV�4CVGF�'NDQY�'XCNWCVKQP�
24''��YWTFGP�FKG�2CVKGPVGP�CDIG-
fragt, inwiefern ihre Ellbogenbeschwerden Schmerzen verursachten und sie 
DGKO�#WUHØJTGP�XQP�CNNVÀINKEJGP�#MVKXKVÀVGP�
KPMN��-ÒTRGTRƃGIG��*CWUJCNV��
Berufs arbeit und Freizeitaktivitäten) behinderten. 

  Der Gesamt-PREE-Score ist auf einer Skala von 0 bis maximal 100 Punkte 
�
JÒEJUVGU�5EJOGT\PKXGCW�WPF�UEJNGEJVGUVG�(WPMVKQP��DGTGEJPGV��
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Wirkung$Chronische$Epicondylopathie$
•  2$Gruppen$$(n$=$36/26):$Epicondylopathie$>$6$Mte$
–  1x$InjekEon$ACP$und$begleitende$PT$inkl.$Eigentherapie,$$
2$od.$3$InjekEonen$4$wöchentlich$$

–  Follow$up:$6$Monate$
–  Endpunkte:$$PREE$(Pat.$Relateted$elbow$evaluaEon$0b100),$
qDASH$(FunkEon),$EuroQol$$

23$
Glanzmann$2015:$$Plateletbrich$plasma$for$chronic$lateral$epicondyliEs:$$
Is$one$injecEon$sufficient?$$Arch$Orthop$Trauma$Surg.$135$$$

PlateletMrich"plasma"for"chronic"lateral"
epicondyliIs:"Is"one"injecIon"sufficient?"
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Verwendung$und$IndikaEonen$

Akut"
•  Sehnenverletzungen$wie$

Achillessehne,$$
RotatorenmanscheBe$

•  Bandverletzungen$wie$$
ACL,$OSG$

•  Muskelfaserriss$
•  Intrab$/$Post$OperaEv:$

–  Rotatoren$ManscheBe$
•  SchmerzredukEon$nach$

ArthroplasEk$
•  Mikrofrakturierung$(Knie,$$

Talus)$
•  Meniskus$Repair$
•  ACL$(parEell$und$kompleB)$$

Chronisch"
•  Arthrose$
•  Tendinopathien$wie$an$

Patellarsehne,$Achillessehne,$
Ellbogen,$Plantarfascie$

•  Impingementsyndrom,$
RotatorenmanscheBenläsion$

•  FaceBengelenke?$
•  Lumbale$

Nervenwurzelkompression?$

24$
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Kosten$

•  Keine$KVG/UVG$Pflichtleistung$
•  Evtl.$abgedeckt$durch$Zusatzversicherungen$
•  KSK/KSM:$Fr.$150.b$
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