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These regenerative methods are no 
longer a rarity in statutory health and 
private healthcare in Germany either. 
And this is most likely also justifiable. 
In the meantime, the data on file for 
PRP are very good, at least for its use in 
osteoarthritis of the knee, but also for, 
e.g., epicondylitis.  In fact, it is so good 
for osteoarthritis of the knee that the 
European Society of Sports Trauma­
tology, Knee Surgery & Arthroscopy 
(ESSKA) has recommended using PRP 
for osteoarthritis as, for instance, Man­
delbaum (FIFA Excellence Center St. 
Monica USA) reported at this year’s 
Isokinetic Conference in Lyon (Fig. 2), 
(see also the article by Prof. Tischer on 
page 28 of this issue).

More recent studies have also been pub­
lished for hyaluronic acid that have 
proved its efficacy particularly in osteo­
arthritis of the knee, but also for certain 
disorders of tendinous tissue such as 
Achilles tendinopathy in combination 
with radial shockwave therapy or for 
disorders of the rotator cuff (M. Khan 
Sports Health 2/22). However, hyalu­
ronic acid is not an active regenerative 
substance in the strictest sense. Never­
theless, it does exert a protective effect 
by reducing prostaglandin E2 and me­
talloproteinases that have negative ef­
fects on the integrity of the articular 
cartilage matrix. Hyaluronic acid can 
also be interesting, especially in combi­
nation with actively regenerative blood 
products. The combination of the two 
different modes of action could help in 
the fight against osteoarthritis of the 
knee. Due to the very good study data 
now on file regarding its efficacy, hya­
luronic acid has been included for the 
first time in the new guidelines for os­
teoarthritis of the knee. It is recom­
mended for those cases when other 
therapeutic measures such as dietary 
counselling and physical exercises do 
not have an adequate effect.

DOCTOR’S OBLIGATIONS &  
MULTIMODAL THERAPY CONCEPT
However, the emancipation of these 
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Orthobiological methods have been used  
in professional sports for years and the trend  
is growing. Muscular, tendinous and even 
degenerative disorders are already being treated 
in many different types of sports with platelet rich 
plasma (PRP), the blood cell secretome (BCS), 
and, in rare cases, with cells aspirated from  
bone marrow biopsies or stem cells derived  
from endogenous adipose tissue.

The industry supplies various products and sys­
tems as can be seen in Table 1. 

Some of the products such as PRP or BCS/Ortho­
kine are simple to produce and practical to ad­
minister in a sports medicine specialist's everyday 
practice. They both act by virtue of their contents, 
particularly the interleukin 1 receptor antagonists, 
but also diverse so-called growth factors during 
the proliferative phase of healing after injuries 
(Fig. 1). Unfortunately, very different products 
with regard to their contents are subsumed under 
the term PRP. This makes it difficult to conduct 
generally valid level 1 studies. Thus no recommen­
dations have yet been made for PRP due to the 
stringent criteria of the guidelines committee. 
However, it has been acknowledged that there are 
already powerful study results that clearly point 
to a significant effect that is possibly better than 
that achieved with hyaluronic acid.

AUTOLOGOUS BLOOD PRODUCTS 
PRP Leukocyte Poor-  

PRP (LP-PRP)
ACP, Arthrex, A-PRP, Regenlab, 
Cascade, MTF, Clear PRP, Hervest

Leucocyte Rich- 
PRP (LR-PRP)

GPSIII, ZimmerBiomet, Angel, 
Arthrex, GenesisCS, EmCyte, 
Magellan, Arterlocyte,  
SmartPRcP, Harvest

Autologous  
Antinflammatories (AAIs)      

Autologous Protein 
Solution (APS)

nStride, ZimmerBiomet

Autologous  
conditioned serum

Orthokine, Orthogen

CELL-BASED THERAPIES
’point of care cell based 
therapies‘

Bone Marrow aspirate BMAC, Harvest, Angel, Arthrex,  
Pure BMC, EmCyte

Stromal Vascular 
Fraction (SVF)

Adiprep, Harvest, Progenkine, 
EmCyte, ACP SVF, Arthrex

Micro-Fragmented 
Adipose Tissue

Lipogems

cultured`mesenchymal Autologous MSCs LifePlus Stem Cells 
Stromal Cells` (MSCs) Allogeneic MSCs LifePlus Stem Cells 

TAB. 1 Blood and cell products� J. Olmo 2022

FIG. 1 MSK Acute Injury�  modified Bert Mandelbaum

FIG. 2 � modified Bert Mandelbaum
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ratory RAMSES, Rizzoli Orthopaedic 
Institute, Bologna) sees this develop­
ment as an ”important turning point in 
the clinical treatment of numerous dis­
orders of the musculoskeletal system“.

Against the background of the current 
study data and the assessment by the 
FDA, Bert Mandelbaum (Department 
of Orthopaedic Surgery Cedars, Sinai; 
FIFA medical center of excellence, Los 
Angeles) sees the various orthobio- 
logical regenerative methods within the 
context of a traffic light system (Fig. 3). 
He already recommends a few methods 
(green) for use in top athletes with acute 
injuries and for standard care in selected 
indications.

SUMMARY 
Regenerative medicine has sparked 
great expectations. The orthobiologics 
developed to date can shorten recovery 
times, particularly in athletes, which 
brings considerable competitive advan­
tages in professional sports. Moreover, 
it has also become established in stand­
ard surgical and conservative care by 
merit of a few products. Hyaluronic 
acid and PRP in particular must be con­
sidered when deciding on treatment for 
a number of indications. It is important 
to treat these new treatment options – 
whose mercantile aspects should be of 
secondary importance – seriously to 
avoid moving these methods unneces­
sarily into the critical focus of the funding 
agencies. The further development of 
”point of care“ harvesting of stem cells 
and their combined use with growth 
factors promises to be exciting. Perhaps 
in the foreseeable future surgical and 
conservative methods will really be able 
to combine to heal tissue that to date 
has been considered unable to regene­
rate. Still just hope, but soon reality?

is a specialist for orthopaedics and 
owner of an orthopaedic practice in 
Münster specialising in sports 
orthopaedics. He is also club doctor 
at SC Preußen Münster and team 
doctor of the DFB U16 national team.
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FIG. 3 Orthobiologics 2022                    modified Bert Mandelbaum 6/2022

therapeutic measures in the field of 
orthobiology imposes obligations on 
attending physicians in Germany. Para­
graph 630e, German Civil Code (BGB) 
states: ”..Alternatives to the measure 
must also be referred to in the briefing 
if several equally medically indicated, 
customary methods may lead to signif­
icantly different strains, risks or chances 
of recovery“. This means that, in future, 
the doctor providing the information 
will be well advised to talk about Or­
thokine, PRP and hyaluronic acid at 
least when making a diagnosis of osteo­
arthritis of the knee joint. According to 
the opinion of experts and in compliance 
with the guidelines, the use of these or­
thobiological therapies is only sensible 
and successful when embedded in a 
multimodal therapy concept. In this 
case this especially means optimisation 
of the biomechanical parameters with 
medicinal products and medical devices 
as well as educative approaches such as, 
and in particular, nutritional counsel­
ling. Besides the development of special 
scaffolds, the further development of 
blood products rich in growth factors 
and the harvesting of pluripotent stem 
cells also play a major role in reconstruc­
tive surgical procedures for degenerative 
disorders. Brunella Grigolo (SSD Labo­
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