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GREETINGS FROM THE PUBLISHER

We are delighted fo once again serve as a media partner
of the Isokinetic Conference this year. Our collaboration
now spans 13 years, and we are proud to support such a
strong international network in football medicine. For the
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are certain it will be a great success. Enjoy this issue, and
the entire thesportgroup team wishes you an inspiring and
wonderful conference.
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TREATMENT

MAGNETIC
RESONANCE THERAPY

More effective than any laser — and more than just another magnetic field

DR. CHRISTOPH SCHMITZ, MD/DEPARTMENT OF ANATOMY II,
FACULTY OF MEDICINE, LUDWIG-MAXIMILIANS-UNIVERSITY OF MUNICH

MUNICH, GERMANY

PD ANNA SCHREINER, MD/EBERHARD KARLS UNIVERSITAT TUBINGEN,
MEDTEC MEDIZINTECHNIK GMBH, GIEBEN

PROF. GOTZ WELSCH, MD / UKE ATHLETICUM
AT THE UNIVERSITY MEDICAL CENTRE HAMBURG EPPENDORF

STEFFEN TROSTER/1. FSV MAINZ 05

STEPHAN HUB, MD/UC AM BRAND, MAINZ

PETER STILLER/ MEDWORKS, AUGSBURG

T. CHARLES MAMISCH, MD / PH D, LIFCO AB, ENKOPING, SWEDEN

Based on current biological findings, magnetic resonance therapy
(KSRT/MBST®; sometimes also referred to as nuclear magnetic resonance
therapy (NMRT) or therapeutic nuclear magnetic resonance (fNMR))

can clearly be classified as a physical therapy and works via established
mechanisms of energy, redox, and inflammation regulation. Functionally,
it corresponds to photobiomodulation with effects comparable to laser
therapy, but overcomes its significant limitations by effectively stimulating

even deep tissue structures.

FROM THE PREVIOUS
UNDERSTANDING OF HOW IT
WORKS TO A MORE PRECISE
BIOLOGICAL CLASSIFICATION

In 2025, several articles on KSRT ap-
peared in the sportirztezeitung. These
publications contributed significantly
to familiarizing a broad readership in
orthopedic sports medicine with the
procedure and presenting its clinical
applications in acute, degenerative, in-
flammatory, and post-traumatic diseases
of the musculoskeletal system. For many
users, this was their first structured con-
tact with a form of therapy that belongs
to the physical procedures but seemed to
stand out from classic physical modalities.

However, a specific narrative persists:
KSRT is perceived less as part of esta-
blished physical medicine and more as
an independent and difficult-to-classify
procedure. The experimental and cell
biology data available today now allow
for a much more precise classification,
which neither relativizes previous clini-
cal experience nor diminishes its signifi-
cance, but rather anchors it more firmly
in science.

MAGNETIC RESONANCE THERAPY
IN THE CONTEXT OF PHYSICAL
MEDICINE

From a therapeutic perspective, KSRT
meets all the criteria of modern physical
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therapy. It is non-invasive, works with-
out ionizing radiation, does not cause any
significant tissue heating, and can be
easily integrated into multimodal treat-
ment concepts. The electromagnetic fields
used are in the low-energy range and
are not used for imaging, but for targeted
biological stimulation. This makes the-
rapeutic KSRT fundamentally different
from diagnostic magnetic resonance
imaging (MRI). While the latter uses
high field strengths to obtain signals,
KSRT works with much lower field
strengths and specifically tuned radio
frequency excitation. The aim is not to
visualize tissue, but to influence cellular
regulatory processes. In this respect,

KSRT is in line with other physical procedures such as laser
therapy, extracorporeal shock wave therapy (ESWT), or
pulsed electromagnetic field therapy.

METAPHORS AND MISUNDERSTANDINGS

Historically, KSRT has sometimes been described using terms
such as “resonance,” “cellular order,” or “energetic attune-
ment/energy transfer” Such metaphors can help to illustrate
complex physical relationships, but they carry the risk of
unnecessarily mystifying the therapy. The available scientific
data clearly show that such an interpretation is not necessary.
The effects of KSRT can be consistently explained by known
biological mechanisms that have been intensively researched
for years and also underlie other physical therapies. KSRT is
therefore neither esoteric nor difficult to explain, but fits logi-

cally into existing concepts of physical medicine.

THE BIOLOGICAL CORE MECHANISM: ENERGY, REDOX
BALANCE, AND INFLAMMATION REGULATION

Regardless of the cell type studied, KSRT consistently pro-
duces recurring biological effects. Cells respond by stabilizing
their energy metabolism, improving mitochondrial function,
and normalizing their redox state. At the same time, pro-in-
flammatory signaling pathways are dampened, particularly
those associated with chronic inflammation and tissue de-
generation. This combination is highly relevant clinically.
Chronic musculoskeletal disorders are almost always charac-
terized by a combination of low-grade inflammation, dis-
turbed energy homeostasis, and limited regenerative capacity.
A therapy that targets precisely these points not only addresses
the symptoms but also regulates the underlying processes.

PARALLELS TO LASER AND

PHOTOBIOMODULATION THERAPY

The basic principles of laser and photobiomodulation therapy
are well known to readers of the sportarztezeitung. Here, too,
the focus is not on local heating, but on the activation of mito-
chondrial processes with downstream modulation of inflam-
matory and regenerative mechanisms. The absorption of light
energy leads to an increase in ATP production, controlled reac-
tive oxygen signaling, and the activation of anabolic cell pro-
grams. A comparison of these effects with those of KSRT re-
veals remarkable similarities. In both cases, inflammatory
signaling pathways are inhibited, energy metabolism is sta-
bilized, and regenerative processes are promoted. The differ-
ence here lies not in the biological target, but in the physical
approach and the spectrum of effects.

THE DECISIVE CLINICAL

DIFFERENCE: PENETRATION DEPTH

The greatest practical limitation of laser therapy is its limited
penetration depth. Despite optimal wavelength selection, the
biologically effective amount of light decreases significantly
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with increasing tissue depth. Deeper
structures such as the hip joint, spine,
intervertebral discs, or subchondral
bone areas are practically impossible to
reach. This is where KSRT has a key
advantage. Magnetic fields and the radio-
frequency excitation used penetrate
biological tissue with virtually no loss.
The biologically relevant stimulation
thus also reaches deep target structures
with sufficient intensity, without ther-
mal stress or radiation exposure.

DIFFERENTIATION FROM PULSED
ELECTROMAGNETIC FIELD THERAPY
With the growing popularity of KSRT,
the question inevitably arises as to how
it differs from pulsed electromagnetic
field therapy (PEMFT). Both methods
are non-invasive, deeply effective, and
show comparable clinical endpoints
such as pain reduction and functional
improvement. Nevertheless, it would be
simplistic to regard KSRT merely as a
variant of PEMFT. Classic PEMFT is
primarily explained by time-varying
magnetic fields that induce electric
fields and microcurrents in the tissue.
This results in effects on cell mem-
branes, ion channels — especially calcium
homeostasis— and downstream signal-
ing pathways such as adenosine recep-
tors and growth factors. These mecha-
nisms explain the good evidence for
PEMFT, e.g., in fracture healing and
edema reduction. KSRT, on the other
hand, shows an effect profile that points
less to immediate membrane or current
phenomena and more to a modulation
of intracellular regulatory systems.
Noteworthy are the consistent influence
on energy metabolism, redox balance,
and time-dependent biological pro-
grams. The two methods therefore do
not compete with each other, but rather
complement each other within multi-
modal therapy concepts.

CONSEQUENCES FOR

CLINICAL APPLICATION

From a therapeutic perspective, KSRT
can be understood as a form of deep
photobiomodulation: biologically com-
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parable to laser therapy, but without its
optical limitations. ESWT is also limited
in its penetration depth and cannot
reach deeper structures such as the hip
joint, spine, and intervertebral discs
with a therapeutically relevant energy
flux density. KSRT is therefore not in-
tended as a replacement or complete
alternative, but rather as a useful supple-
ment to physically based multimodal
therapy, especially where depth and
volume play a decisive role. This pro-
perty opens up new therapeutic possibili-
ties within existing conservative treat-
ment concepts, particularly for dege-
nerative diseases of large joints, spinal
pathologies, osteoporosis, and chronic
inflammatory processes in bones and
cartilage. In this context, it should be
noted that there are KSRT / MBST” de-
vices that can be used to treat the entire
human body simultaneously if neces-
sary (e.g., in systemic processes such as
osteoporosis); this is not the case for
any other physical therapy method
mentioned in this article.

CONCLUSION

The articles published in 2025 have
raised the profile of KSRT in the
sportérztezeitung and underscored its
clinical relevance. The next step is to
establish a precise scientific classifica-
tion. KSRT is not a marginal or diffi-
cult-to-explain special form of medicine,
but rather a biologically consistent, phys-
ically rational therapy with clear paral-
lels to photobiomodulation — enhanced
by the decisive advantage of deep effec-
tiveness. Properly understood, KSRT
loses none of its fascination - on the
contrary. Rather, it gains clarity, con-
nectivity, and therapeutic credibility
within modern physical medicine.
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PREHABILITATION AS A POTENTIAL
“OPEN WINDOW” FOR REHABILITATION

A Biopsychosocial Approach to Patient Preparation —
The Influence of Nutrition and Psychosocial Factors

Building on the article “Prehabilitation as Biological Preparation of the
Patient” (Schek & Erbeldinger, sportdrztezeitung online, 2025), this article
aims to provide insight into the potential benefits that complementary
measures (“co-therapies”) may offer in preparing patients for medical

interventions.

Conservative therapy and its mecha-
nisms of action can be understood in
the context of prehabilitation as a kind
of “open window” to rehabilitation. It can
provide an initial impetus to activate
the body’s own adaptation and regene-
ration processes while simultaneously
strengthening the patient’s self-manage-
ment. This perspective applies to both
conservative and physical therapies as
well as to interventional or surgical pro-
cedures.

ORTHOBIOLOGICAL THERAPIES
AND PATIENT-RELATED
INFLUENCING FACTORS
Orthobiological therapies such as Platelet-
Rich Plasma (PRP)/ACP, Blood Clot
Secretome (BCS), ACS (IL-1RA), or
cell-based procedures are increasingly
being used to treat musculoskeletal dis-
orders. At the same time, clinical studies
show considerable variability in treat-
ment outcomes in some cases (Filardo
et al. 2023; Andia & Maffulli 2024).

An important reason for this could be
that these therapies use autologous bio-
logical products. The quality of the in-
jected material therefore potentially
depends not only on technical manu-
facturing processes but also on the pa-
tient’s biological condition. A recent
review by Montagnino et al. discusses
that lifestyle factors such as exercise,
diet, and certain supplements could
influence platelet count and function as
well as the quality of cell-based products
(Montagnino et al. 2025).

However, the authors explicitly empha-
size that these correlations currently
appear primarily biologically plausible,
while robust clinical evidence remains
limited and further translational research
is still needed.

BIOPSYCHOSOCIAL EXPANSION

OF PREHABILITATION

Against this backdrop, an expansion of
the prehabilitation approach that takes
psychological and social aspects into
account alongside biological factors
appears sensible. Such a biopsychosocial
understanding of prehabilitation also
aligns with newer concepts of so-called
metabolic optimization prior to ortho-
biological therapies. In their review,
Fernandes and Rodeo describe how
systemic factors such as metabolic health,
chronic inflammatory processes, sleep
quality, or lifestyle behaviors can influ-
ence the organism’s regenerative environ-
ment (Fernandes & Rodeo 2026).

These systemic factors can influence
both the quality of autologous biological
products and the regenerative capacity
of the target tissue. At the same time,
the authors emphasize that many of
these strategies are currently based pri-
marily on preclinical or indirect evi-
dence (Fernandes & Rodeo 2026).

MIND-BODY MEDICINE AS A
POTENTIAL CO-THERAPY

In this context, the field of mind-body
medicine is also discussed. Programs
such as Mindfulness-Based Stress Re-
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duction (MBSR), developed by Jon
Kabat-Zinn, or the Relaxation Response
described by Herbert Benson are
among the Dbest-studied structured
mind-body interventions.

These programs aim to

» reduce stress responses

» improve autonomic regulatory
processes

» and potentially influence
immunological and
neuroendocrine parameters.

A review on mind-body medicine in
pain therapy describes that an eight-
week MBSR program can lead to clini-
cally relevant pain reductions in a sig-
nificant proportion of participants
(Paul 2023).

These findings primarily pertain to pain
and stress modulation. The direct im-
pact of such interventions on ortho-
biological therapies such as PRP has not
yet been sufficiently investigated.

DIET AND

POTENTIAL EFFECTS ON PRP

In addition to psychosocial factors, the
role of diet is increasingly being dis-
cussed. A recent clinical study by Platzer
et al. examined the relationship be-
tween different dietary patterns and the
composition of PRP. In this study, vegan,
vegetarian, and omnivorous diets were
compared. The results show that certain
molecular components of PRP - parti-
cularly the pro-inflammatory cytokine
interleukin-6 (IL-6 - may differ between
dietary groups, while cell counts in the
PRP remained largely comparable
(Platzer et al. 2026). These data suggest
that dietary habits may influence the
molecular properties of PRP, although

no direct clinical recommendations can
currently be derived from this. Similar
considerations are also found in other
studies, which suggest that dietary and
lifestyle factors could influence system-
ic inflammatory activity and thus po-
tentially regenerative processes (Andia
& Maftulli 2024; McLarnon et al. 2024).

CURCUMIN AND

OTHER PHYTONUTRIENTS

Curcumin is frequently discussed in the
context of inflammatory musculoske-
letal disorders and has demonstrated
anti-inflammatory and signal-modulat-
ing properties in experimental studies
(Nguyen et al. 2025).

Furthermore, pharmacological and ex-
perimental studies show that curcumin
may have platelet-modulating or anti-
platelet effects by influencing various
platelet activation signaling pathways
(Liu et al. 2022).

In the context of PRP, this means:

An influence of curcumin on platelet-
dependent processes appears biologi-
cally plausible; however, its specific
significance for PRP collection or the
clinical efficacy of PRP therapies has
not yet been sufficiently investigated.
Similar considerations apply to other
polyphenols such as resveratrol, quer-
cetin, or anthocyanins, which may also
exhibit platelet-modulating properties.

The potential influence of such sub-
stances is therefore likely to depend
significantly on dosage, formulation,
and timing of administration, as well as
on the individual metabolic context.

NUTRITION, METABOLIC HEALTH,
AND REGENERATION

Recent studies on metabolic optimi-
zation prior to orthobiological therapies
indicate that systemic factors such as
» obesity

» insulin resistance

» chronic inflammatory processes

» physical inactivity

» sleep disorders

can influence tissue regenerative capa-
city and possibly also the efficacy of
orthobiological therapies (Fernandes &
Rodeo 2026). Diets with an anti-inflam-
matory profile—such as the Mediter-
ranean or plant-based diets - are there-
fore discussed as potentially favorable
conditions.

Here, too, most data are mechanistic or
indirect, and clinical studies on the di-
rect improvement of PRP outcomes are
currently lacking (Montagnino et al.
2025; Fernandes & Rodeo 2026).

CONCLUSION

In summary, it can be stated that:

The preparation of patients prior to
medical interventions can be viewed

Editor's Note

SUPPLEMENT: PRP, PROTEIN,

AND SOLUBLE FIBER'

In the context of PRP injections, a tar-
geted, personalized nutritional therapy
appears biologically plausible and
clinically sensible. In addition, we

would like to emphasize that an ade-
quate supply of proteins and essential
amino acids, as well as soluble dietary
fiber, forms the structural and meta-
bolic basis of regenerative processes.
This is not considered problematic?3

before, during, or after PRP interven-
tions—just as it is not before surgical
procedures and physical therapies.

Especially in the prehabilitation phase?,
this form of targeted nutrition®, inclu-
ding cholesterol-lowering dietary stra-
tegies', can support the biological pre-
requisites for tissue adaptation and
the healing response. It is suitable for
any medical intervention when ap-
plied as targeted nutrition.
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from a biopsychosocial perspective.
Lifestyle factors such as exercise, diet,
metabolic health, and stress regulation
can influence the organism’s biological
environment and thus potentially also
modulate regenerative therapies. How-
ever, the current state of the literature
shows that many of these relationships
are so far primarily biologically plausi-
ble and cannot yet be considered esta-
blished clinical recommendations.

Prehabilitation can therefore be under-
stood as a potential “open window” in
which patients can actively contribute
to optimizing their baseline condition.
In this sense, it can serve as a bridge
between therapy, rehabilitation, and
prevention - provided that the measures
are implemented within the framework
of a medically sound indication and pa-
tient-centered education.

The bibliography can be found in the
article at www.sportaerztezeitung.com

Robert Erbeldinger,
sportdrztezeitung/

Alberto Schek, MD, Paracelsus
Sportmedizin & Pravention Bremen
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OPTIMIZATION OF ORTHOBIOLOGICAL
THERAPIES THROUGH EXERCISE,
NUTRITION, AND DIETARY SUPPLEMENTS

Optimizing orthobiologic therapies with exercise, diet, and supplements
Jami Montagnino, Matthew W. Kaufman MD, Maya Shetty BS, Christopher

Centeno, Michael Fredericson MD

First published: 24 January 2025, PM&R: Volume 17, Issue 4, Pages: 452-462

https://doi.org/10.1002/pmr;j.13320

Orthobiological injection therapies such
as platelet-rich plasma (PRP) and cell-
based procedures are becoming in-
creasingly important. For certain indi-
cations, there is evidence that these
treatments can be effective. However,
their therapeutic success appears to de-
pend not only on the method itself, but
also to a large extent on the quality of
the autologous injectate used. This qua-
lity may be influenced by individual
lifestyle factors such as physical activity,
diet, and the use of dietary supple-
ments.

Studies on PRP injections show that
both the quantity and the functionality/
activity of platelets contribute signi-
ficantly to their effectiveness. Various
lifestyle interventions may modulate
these parameters. Higher training in-
tensity appears to be associated with an
increased platelet count, improved ad-
hesion, and increased release of growth
factors. Similarly, an anti-inflammatory
diet can promote the overall number
and activity of blood platelets. In con-
trast, psychological stress, certain sup-
plements, elevated cholesterol levels, or
a diet high in sugar (refined sugar) can
exacerbate inflammatory processes and
potentially negatively affect both plate-
let count and the quality of the PRP
injectate.

The success of cell-based therapies is
also determined by the quantity and
quality of mesenchymal stromal cells
(MSCs). The central goals of these
forms of therapy are to slow down cell
aging and promote cell proliferation
and differentiation. Physical activity can
support these processes by reducing cell
senescence and increasing the regenera-
tive capacity of MSCs, which is parti-
cularly important in older patients. In
addition, there are numerous dietary
supplements that can potentially have
a positive effect on cell-based injections.
However, before using them, the possible
benefits and risks should be carefully
weighed and discussed.

Certain foods and changes in oxygen
availability can also contribute to redu-
cing cell aging. In addition, reduced
calorie intake may affect the viability
and function of mesenchymal stromal
cells. In summary, the current literature
highlights the biological plausibility
that exercise, nutrition, and supplemen-
tation can modulate the effectiveness of
orthobiological injections. However,
further translational research is needed
to better quantify the clinical benefits
and develop practical recommenda-
tions.
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KEY-NOTES

» Both the quantity and activity of
platelets contribute significantly
to the effectiveness of
orthobiological therapies.

» Stress leads to a change in platelet
function.

» Exercise, nutrition, and dietary
supplements can modulate the
effectiveness of orthobiological
injections

Michael Fredericson, MD &
Matthew W. Kaufman, MD/
Department of Orthopaedic
Surgery, Stanford University,
Redwood City, California, USA
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READ FOR YOU BY TOBIAS WURFEL, MD

Cryotherapy

Miranda JP, et al. Effectiveness of cryotherapy on pain intensity, range of motion,
swelling and function in the postoperative care of musculoskeletal disorders:
a systematic review and meta-analysis of randomised controlled trials.

Br] Sports Med. 2025 Oct 5:bjsports-2024109497. doi: 10.1136/
bjsports-2024-109497. Epub ahead of print. PMID: 41047148.

The use of cold therapy has been an established measure in the
postoperative treatment of musculoskeletal injuries and operations for many
years. The aim is to relieve pain, reduce swelling, and improve range of
motion at an early stage. A recent systematic review and meta-analysis has
now summarized and critically evaluated the existing evidence on this topic.

The analysis included 28 randomized
controlled trials comparing various
forms of cryotherapy with no cold appli-
cation. Pain intensity, range of motion
(ROM), swelling, and functional recov-
ery were evaluated. Overall, cryotherapy
showed significant advantages in terms
of pain reduction and mobility in the
immediate, short-term, and medium-
term postoperative phases. However,
some of the effect sizes found were be-
low the clinically relevant threshold
(MCID), indicating rather moderate
absolute improvements.

Small to moderate positive effects were
observed in terms of range of motion,
while only limited differences were ob-
served for swelling and function. Never-
theless, the overall picture suggests that
cold applications can make a supportive
contribution to multimodal rehabilita-
tion concepts — especially in the early
stages of healing, when pain and tissue
reaction limit the range of motion. A
subgroup analysis showed that con-
trolled cryo-compression systems tend
to achieve more favorable effects than
conventional applications with ice or gel
packs. These devices were found to sig-
nificantly reduce pain intensity (mean
difference —1.03 points) and improve
range of motion (mean +11.5°). These
advantages are probably due to the com-
bination of cooling and simultaneous
compression, which affects both local

blood flow and tissue pressure. However,
it should be noted that the research situ-
ation is heterogeneous overall and the
quality of the evidence was only low to
moderate. In addition, almost all of the
included studies refer to direct cooling
methods- i.e., applications in which the
cold is transferred directly to the skin
via ice, gel packs, or cooling compres-
sion devices.

Other methods have hardly been inves-
tigated in the literature to date. Hyper-
baric CO; cold therapy, in which com-
pressed, expanding carbon dioxide is
applied to the skin, is only found in
individual case reports or small pilot
studies. Cold air methods, in which con-
vective heat removal is achieved by means
of a fan, have also been researched only
marginally to date. For both methods,
there are currently no reliable random-
ized studies on postoperative applica-
tion. Accordingly, it is not currently
possible to make any well-founded
statements about their effectiveness or
their significance in comparison to es-
tablished direct cooling methods.

Conclusion: Cryotherapy remains a
useful measure in the postoperative
management of musculoskeletal sur-
gery, especially for short-term pain and
swelling reduction. Although the ob-
served effects are often below the clini-
cally relevant threshold, they indicate a
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supportive effect within a comprehen-
sive rehabilitation concept. Combina-
tions of cold and compression appear to
be somewhat more effective than simple
ice applications. At the same time, the
analysis reveals significant gaps in re-
search: Indirect methods such as hyper-
baric CO, cold therapy or cold air coo-
ling have not yet been sufficiently
investigated and should be given greater
consideration in future studies in order
to evaluate the entire spectrum of cryo-
therapy on a scientific basis.
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HEALING JOINTS
AND NERVES

Immune Stimulation and the New Science of Regenerative Therapies

THOMAS BUCHHEIT, MD/TRIANGLE REGEN MEDICINE AND BIOLOGICS

CENTER, PLLC. CHAPEL HILL, NC, USA

The use of orthobiologic and regenerative therapies has increased
dramatically over the past decade, yet misconceptions about these
treatments and their target conditions remain. Although osteoarthritis (OA)
is commonly conceptualized as an inflammatory disease, multiple research
studies using inhibitors of cytokines such as TNF and IL-1 have failed to show
effectiveness (Aitken, Laslett et al. 2018, Kloppenburg, Ramonda et al. 2018).

Platelets  Neutrophil

recruitment

cytokine

Injury  Inflammation

Monocyte transition
to macrophage

Transition
Time

M2-healing
macrophage

Repair

FIG. 1 The immune cascade and tissue healing following injury and
orthobiologic therapies. Reproduced with permission from Bull Publishing.

Reframing OA as a chronic wound with
a stalled healing immune response ex-
plains the failures of these prior cytokine
studies. The osteoarthritic joint remains
locked in a low-grade state of inflam-
mation, with the release of degradative
enzymes such as matrix metalloprotein-
ases (MMPs). This non-healing wound
leads to collagen breakdown, hyaluronic
acid fragmentation, and persistent in-

flammation through a feed-forward
cycle. To effectively treat chronic con-
ditions like OA a paradigm shift from
fighting inflammation to resolving it
through immune stimulation is neces-
sary. If successful healing depends on
actively resolving inflammation, could
orthobiologic therapies be the tools ca-
pable of triggering this process?

www.sportaerztezeitung.com | sports.medicine.newspaper 2026

In Healing Joints and Nerves, this emer-
ging paradigm shift in the treatment of
OA and other chronic pain conditions
is brought to life and made accessible
to a broader audience.

PLATELET-RICH PLASMA
Therapeutic immune stimulation can
be harnessed through orthobiologic
therapies such as platelet-rich plasma
(PRP) and mesenchymal stem cells
(MSCs). PRP contains platelets, their
growth factors, and variable concentra-
tions of leukocytes. When the platelet
dose is sufficient, this combination of
factors is capable of reactivating a
stalled healing cascade and reducing the
pain associated with OA (Figure 1). At
its core, PRP isn't an anti-inflammatory
treatment. It uses acute inflammation
to act as an immune stimulant. The
critical role of immune activation is
further supported by recent studies
demonstrating that PRP is likely to be
effective only when the platelet and leu-
kocyte doses are robust (Bansal, Leon
et al. 2021, Berrigan, Bailowitz et al.
2025). Variability and lack of processing
standards continue to be problematic
for PRP use in clinical practice.

MESENCHYMAL “STEM CELLS”
Likewise, MSCs also work through im-
mune modulation. MSCs, originally
isolated from bone marrow in the 1980s
by Dr. Arnold Caplan, demonstrate the
ability to differentiate into chondro-
cytes in cell culture. Early laboratory
experiments generated great enthusiasm
for the potential of cartilage regrowth,
based on these in vitro studies. However,
the role of MSCs in vivo differs signifi-
cantly from their activity in a lab culture
dish. Once injected, MSC viability lasts
from 24 hours to several weeks, depen-
ding on the injection route and the rate
of macrophage phagocytosis (de Witte,
Luk et al. 2018, Satué, Schiiler et al.
2019). Contrary to Dr. Caplan’s initial
hypothesis, the pain relief from MSC
injections doesn’t come from cartilage
regrowth. Instead, pain relief results
from MSCs’ secreted factors (Chen,
Park et al. 2015, de Witte, Luk et al.
2018) and from macrophage activation
(Guo, Imai et al. 2017).

Dr. Caplan increasingly understood the
immune-based mechanisms of MSCs,
and he eventually authored the 2017
editorial, “Mesenchymal Stem Cells:
Time to Change the Name!” (Caplan
2017). He argued we should call these
cells “medicinal signaling cells” to bet-
ter reflect their biological functions.
Despite his pleading, MSCs are still
commonly referred to as “stem cells” in
the lay press and medical publications.
Although MSCs have shown analgesic
benefits in several clinical studies, a re-
cent multi-center, randomized clinical
trial has called into question their po-
tential advantages over traditional treat-
ments such as corticosteroid injection
(Mautner, Gottschalk et al. 2023).

AUTOLOGOUS CONDITIONED
SERUM (ACS)

Immune-based methods to resolve in-
flammation are also a core element of
the orthobiologic therapy, autologous
conditioned serum (ACS). ACS rep-

TAB. 1 Biological differences and similarities between the compared
orthobiologic therapies. Of note, the described characteristics on ACS apply
specifically to the original Orthogen-ACS protocol and according devices and
may not be transferable to other products, particularly if key process steps
such as the incubation phase are not included.

BIOLOGICAL
COMPOSITION

Cell-based therapy

Injected substance

Mediator spectrum

Mediator release

Incubation phase
(extended coagulation)

ORTHOGEN-ACS PRP
Yes Yes
Mediators

Platelets (and leukocytes,

TREATMENT

resents the physiological whole-blood
secretome, encompassing the full spec-
trum of mediators released by all blood
cells during an incubation phase- a pro-
cess that mirrors the crucial phase of
natural tissue healing. This generates a
biologically potent composition inclu-
ding growth factors, cytokines, lipid
mediators, neutrophil-derived factors
and exosomes which leads to effective
tissue regeneration and pain resolution.
Therapy concepts including this parti-
cular ACS are invented by a German
biotech company called Orthogen. The
extended benefits are shown in over 45
clinical studies of ACS (Baltzer, Moser
et al. 2009, Baltzer, Ostapczuk et al.
2013, Damjanov, Barac etal. 2018, Hang
N 2025) including indications for OA,
spinal and nerve tissue diseases and
other pathologies. Because benefits of
Orthogen-ACS appeared to extend be-
yond the duration of growth factors and
anti-inflammatory cytokines such as
IL-1, Dr. Buchheit and research teams

STEM CELL
(CULTURE-EXPANDED)

Yes

Mesenchymal cells

depending on the

product)

Full spectrum of mediators | Spectrum focusses on
secreted from whole blood: | growth factors released
by platelets

growth factors, cytokines,
exosomes, lipid mediators,
neutrophil-derived proteins

Definite mediator release
in devices during incuba-
tion injection
Yes No
Critical step for mediator

increase and

concentrations

Mediator release
supposed to occur after

Spectrum focusses on,
growth factors, cytokines
and exosomes. released
by mesenchymal cells

Mediator release
supposed to occur after
injection

No
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HEALING JOINTS AND NERVES (HJN)

pursued additional mechanistic studies.
Using laboratory models of neuropathy
and chronic pain, the scientific teams
demonstrated that ACS resolved inflam-
mation, provided lasting pain relief, and
even improved nerve function (Buch-
heit, Huh et al. 2023). The mediator
profile of ACS is well characterized and
recent analyses have demonstrated a
marked increase in exosomes. When
tested for function, the exosome con-
tribution to ACS was significant, sup-
porting long-term pain relief and tissue
homeostasis through targeted intercel-
lular signaling.

The unique and highly activated secre-
tome profile including the diverse com-
bination of factors in ACS has the ability
to reduce the catabolic effects of corti-
costeroids (CS). Concerns about the
potential negative impact of repeated
CS injections have increased in recent
years (McAlindon, LaValley et al. 2017).
However, the side effects of CS appear
to be markedly reduced with the addi-
tion of ACS. Combined treatment ap-
pears to enhance pain relief and reduce
the risk of tissue injury associated with
corticosteroids (Damjanov, Barac et al.
2018). By addressing acute pain instantly
while simultaneously stimulating the

By Thomas E. Buchheit, MD, explains regenerative medicine through the lens
of the immune cells that heal us after injury. One of the book’s core concepts
is the critical role of leukocytes, such as neutrophils and macrophages, and

the immune switch needed to repair
tissues and preserve cartilage health.
Dr. Buchheit proposes a paradigm
shift from fighting inflammation fo re-
solving it through immune stimulati-
on. By combining scientific explana-
tion with patient stories, the book
makes complex concepts accessible
to surgeons, scientists, and curious
patients. His book is a valuable re-
source for anyone seeking to learn
about the mechanisms underlying re-
generative therapies and future treat-
ments of OA, neuropathy, and other
chronic painful conditions.
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body’s natural regenerative processes,
it offers both short-term relief and long-
term healing that can promote lasting
effects.

There is a clear paradigm shift in treating
OA and other chronic pain conditions.
OA isn’t simply “wear and tear;” nor is
it primarily an inflammatory condition
like autoimmune diseases. Instead, OA
is a chronic wound that requires treat-
ment through immune stimulation and
activation of the healing process. Regen-
erative therapies such as PRP, MSCs,
and ACS do not work by “fighting” in-
flammation. They stimulate innate, im-
mune-based repair mechanisms through
various pathways. PRP delivers growth
factors. MSCs promote macrophage
activation. ACS functions through high
concentrations of growth factors, lipid
mediators, inflammation-resolving cy-
tokines, and exosomes. Collectively,
these mechanisms restore joint balance,
encourage tissue repair, and relieve pain.

Relevant Recent Publications:
Buchheit T, Huh Y, Maixner W, Cheng J,
Ji RR. Neuroimmune modulation of pain
and regenerative pain medicine. ] Clin
Invest. 2020;130(5):2164-76. PubMed
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tion of conditioned serum from different
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Buchheit T, Hunt C, Eldrige J, Eshraghi Y,
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The bibliography can be found in the
article at www.sportaerztezeitung.com
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SUPINATION TRAUMA

EMG-controlled ESWT application case in the NBA

SIMON IDEN/IDEN PHYSIO MUNCHEN

With an incidence rate of around 20%, supination trauma is the most
common injury in basketball. Pre- and rehabilitation are therefore highly
significant, and structured planning and precision are recommended. The
case study presented here clearly shows how the combined use of EMG and
radial shock waves can accelerate the rehabilitation process and lead to
lasting success.

TREATMENT

Aaron Nesmith, a player for the Indiana
Pacers in the NBA, presented for the
first time during the 2023/24 season
playoffs with repetitive ankle problems,
with a condition following multiple in-
version traumas in the respective season.
The initial diagnosis via EMG (myoact)
showed clear deficits in the control of
the peroneal muscles. The subsequent
combination of osteopathy, manual
therapy, and targeted facilitation via
EMG biofeedback, partly with the aid
of a blackboard, led to immediate im-
provement and ultimately to a convin-
cing performance by the athlete until
the Eastern Conference Finals of the
season. Unfortunately, I was unable to
continue treating the athlete during the

off-season due to my work as a physical
therapist for the national basketball
team at the Olympic Games in Paris.

A new assessment was therefore carried
out at the beginning of the current
2024/25 season, with unsatisfactory re-
sults. The control of the peroneal mus-
cles, i.e., M. peroneus longus, had fallen
to a balance score of 38 % in a right / left
comparison, with an MVA on the af-
fected left side of 141 mV compared to
a near-optimal value of 367 mV on the
right side. The data was consequently
forwarded to the Indiana Pacers medi-
cal team with a request to jointly develop
an appropriate treatment strategy to pre-
vent further recurrences. Unfortunately,
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a significant recurrence occurred on the
following game day with a combination
trauma and partial ruptures of the reti-
naculum peroneale and both peroneal
tendons.

This event required a rethinking of the
treatment approach in order to ensure
not only a timely but also a long-term
successful return to play. The team ini-
tially considered surgical intervention
to restore continuity, particularly of the
peroneal retinaculum, but after consul-
tation with colleagues, this was rejected
in favor of a conservative treatment
approach.

CONSERVATIVE TREATMENT
APPROACH & RETURN TO PLAY

In order to determine the rehabilitation
process for the subsequent subacute
phase after conservative treatment in
the acute phase, it was imperative to
perform another EMG mapping via
Myoact to establish the baseline. A fur-
ther expected decline in control was
observed, with 87mV on the left vs.
344mV on the right. In order to accele-
rate the control and reintegration of the
affected muscles and to treat damaged
tendon and ligament structures in a tar-
geted manner, extracorporeal shock
wave therapy (ESWT) from EMS was
used. The high energy density enabled
by the device is unique and was the deci-

sive factor in this case. The athlete was
advised against taking Celebrex (the
standard medication in the NBA after
trauma) due to reduced gene expression
of scleraxis, collagen I, and III, and in-
stead received supportive anti-inflam-
matory treatment with phytopharma-
ceuticals (curcumin and boswellia).
This also ensured that the ESWT treat-
ment in the ligament and tendon area
was successful. The rest of the rehabilita-
tion process consisted of both manual
therapy and osteopathic elements to re-
store functional synergy, as well as train-
ing therapy measures with the aid of
biofeedback training via EMG. ESWT
was always used before training therapy
with 3,000-4,000 pulses, divided be-

tween the muscular part of the peroneus
longus, the retinaculum peroneale, and
the peroneal tendons, at intervals of
four to five days. The intensity was con-
tinuously adjusted to ensure the contin-
uous release of substance P for the treat-
ment to be successful. A significantly
increased response and associated in-
creased effectiveness of the subsequent
training load was observed. This was
graphically illustrated at regular inter-
vals with EMG mappings comparing
pre- and post-treatment, thereby con-
firming the long-term success of the
ESWT application.

Return to play can only be successful if
the athlete can restore confidence in the
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injured structure. The highly competi-
tive nature of competitive athletes in
particular benefits from graphical rep-
resentations of their training and suc-
cess progress, ensuring compliance
throughout a demanding rehabilitation
program, but also helping us therapists
to be honest. The most striking com-
parative measurement was taken after
the first ESWT application, around two
and a half weeks after the trauma. The
success of the treatment could be clearly
deduced from an increase in the balance
score from 56% to 80% and from
133mV to 280 mV (left) via EMG. In the
following sessions, the average balance
score did not fall below approximately
70% and a continuously adequate con-
trol could be established. In general, a
balance score of over 80 % is not neces-
sarily expected or required for a basket-
ball player due to the differentiated load
requirements in the left/right compar-
ison, as long as sufficient control in the
400 mV range is guaranteed. This was
achieved after about four weeks of re-
habilitation, and the player was able to
participate in contact-free on-court
activities again. In the following weeks,
targeted load control led to the desired
results, but was deliberately designed to
be slow and gradual. His return to play
comeback was not marked by any set-
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backs, enabling the athlete to play one
of his best seasons to date and currently
rank among the top 10 three-point
shooters in the NBA. This is particularly
noteworthy because successful three-
point shooters depend on perfectly
coordinated mechanics in their ankle
joints.
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INTEGRATIVE
OSTEOARTHRITIS
THERAPY

No-alternative options:
Exercise, Targeted Nutrition &
Mind-Body Medicine
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The revised S3 guideline on knee osteoarthritis [1], the most important
German-language recommendation for action, has provoked mixed
reactions and provided ample cause for discussion with regard to the
recommended treatment methods [2, 3].

However, upon careful reading, the fol-
lowing “strong” recommendations stand
out in the summary and deserve special
attention in this article:

» For more sustainable healthcare,
we recommend the following: [...]
Promotion of environmentally
friendly lifestyles: Education

and counseling on plant-based
nutrition, active mobility

(such as walking and cycling), and
sustainable everyday practices.
Prioritizing resource-saving
treatment options (where therapies
are equivalent): recommending
non-surgical measures such as
exercise therapy, behavioral
modification, and weight
management before considering
invasive procedures. [1]

»

4

)

v

In addition to promoting an active life-
style with a focus on mobility (e.g.,
walking and cycling in everyday life,
taking the stairs instead of the elevator),
exercise therapy is an evidence-based
treatment method of undisputed fun-
damental importance, which should
now finally be taken into account in
healthcare practice. But what exactly
should this exercise therapy look like?
To give this originally sports medi-
cine-related and at the same time highly
translational field more contour, it is
worth taking alook at the recently pub-
lished systematic review and meta-ana-
lysis by Yan et al. [4]. The team of au-
thors compared six training methods in
terms of their effect on pain reduction,
function, gait pattern, and quality of
life. Among these, aerobic exercise
(walking, running, cycling, swimming)
performed best as a first-line treatment.
In addition, strengthening, flexibility,
and coordination exercises, as well as
so-called mind-body exercises [5], were

also examined and rated positively. The
latter form of exercise, as part of mind-
body medicine [6], which has already
been considered in earlier studies on
knee osteoarthritis [7, 8], can make a
valuable contribution to the treatment
of osteoarthritis symptoms, shifting the
focus from the painful knee joint to the
whole person. This is entirely in line
with the holistic concept of whole-per-
son health [9], which is also becoming
increasingly important in the context
of prehabilitation [10]. The affected per-
son becomes an active part of the treat-
ment team, which focuses on self-effi-
cacy and teamwork and promotes
adherence. Interventions from mind-
body medicine can also be used when
“traditional” therapeutic approaches
such as aerobic exercise cannot be car-
ried out due to physical condition or
other obstacles.

TARGETED NUTRITION

In addition to exercise as therapy and
behavioral adjustment in the sense of
strengthening self-efficacy, the S3 guide-
line also explicitly mentions plant-
based nutrition [1] as an important
component of osteoarthritis treatment,
thus emphasizing the concept of target-
ed nutrition [11]. Key aspects include
sufficient protein intake with a targeted
amino acid composition, the intake of
collagen [12, 13] and fiber [14, 15], as
well as supplementary systemic enzyme
therapy [12, 13, 16, 17], multi-substance
mixtures [18], and phytopharmaceu-
ticals. Curcuma [19-24] in particular
is playing an increasingly scientifically
proven role in pain reduction and func-
tional improvement in degenerative
diseases such as osteoarthritis.

This knowledge deserves to be taken
into account in daily care and tested in
practice - not as a replacement, but as a

TREATMENT

supplement to established forms of
therapy. We should seize the opportu-
nity to further examine, apply, and criti-
cally observe such approaches in order
to expand the field of conservative and
regenerative medicine with valuable
biological options.

MIND-BODY MEDICINE AND
SHARED MEDICAL APPOINTMENTS
Mind-body medicine is considered to
be of additional importance in reducing
inflammatory biomarkers [25] and in
the individual management of psycho-
social stress [26]. Self-management and
patient education are individual and
closely linked to lifestyle medicine.
They require targeted training and con-
tinuing education strategies for both
patients and therapists. These approaches
must now be consistently integrated
into real-world care —analogous to the
already established sports and exercise
therapy. Oncology provides an interes-
ting, differentiated, and precise approach
with the concept of exercise oncology
[27], while the currently evolving field
of prehabilitation [10] can serve as a
framework. The “open window” that is
emerging in relation to prehabilitation
offers the opportunity to anchor these
innovative approaches in the long term.
Let's take advantage of it and make the
necessary changes in medical care a re-
ality. As already emphasized in the article
by Lison & Lison, there is virtually no
alternative to all these developments [28].

The salutogenic potential is far from
exhausted - rather, it paves the way for
a new era of medical care, in line with
the mind-body medicine concept coined
by Professor Herbert Benson and Pro-
fessor Jon Kabatt-Zinn [29] [6, 30].

The cost-efficient concept of shared
medical appointments (SMA) [31, 32]
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also appears to be particularly for-
ward-looking in this context. This model
of joint medical consultations [29] en-
ables the efficient, interdisciplinary, and
team-oriented implementation of mind-
body approaches as well as lifestyle
medicine - with patients as active mem-
bers of their therapeutic process.

The bibliography can be found in the

article at www.sportaerztezeitung.com.
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In the recent article “Bashing Doctors Instead of Science,” published in Ortho-
pedics and Trauma Surgery 2025 15(5), the authors, Dr. Burkhard Lembeck
(President of the BVOU) and Janosch Kuno (BVOU Press Officer), emphasize
“that patients rightly expect their healthcare providers to exhaust all conser-
vative therapies before resorting to surgery, even if the evidence for them is
weak. This applies in particular to chronic conditions such as osteoarthritis or
tendon irritation, when standard therapies do not help.” Especially from this
perspective, the article “Integrative Osteoarthritis Therapy” seems more rele-
vant and important to us than ever. We look forward to further developments
in this field.

“It is evident that over the past 30 years, medicine has recognized that the
mysterious dynamic balance we call health encompasses both body and
mind and can be strengthened through certain qualities of attention - quali-
ties that can have a nourishing, regenerative, and healing effect. We all pos-
sess this ability - let’s put it to use.” Jon Kabat-Zinn from the book “Coming to
Our Senses” (2005)

Study Tip Tai Chi helps with knee pain and improves knee function in people
with knee osteoarthritis. Zhu S, et al. Online Unsupervised Tai Chi Intervention
for Knee Pain and Function in People With Knee Osteoarthritis: The RETREAT
Randomized Clinical Trial. JAMA Intern Med. Published online October 27,
2025. doi:10.1001/jamainternmed.2025.5723
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MICRONEEDLING

Influence on the tissue stiffness of scar tissue in chronic pain
following surgical lumbar spine procedures
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Chronic pain after surgical procedures affects up to 30 - 50 % of patients who
have undergone surgery and represents a significant challenge, including

in follow-up care [1]. Scar tissue after lumbar spine surgery in particular can
contribute to persistent pain due to increased tissue stiffness, reduced
mobility, and nerve irritation [2]. The visible skin scar is only the “tip of the
iceberg,” as fibrotic changes can continue deep into the tissue layers and
affect nerve structures [3]. The aim of this study was to investigate the
influence of microneedling on objective tissue parameters and subjective
pain reports.

Measurement to determine tissue stiffness, before the microneedling procedure
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Stiffness [N/m]

Frequency (tone) [Hz] Erector

STUDY DESIGN AND

PATIENT POPULATION

A prospective, descriptive observation
was conducted. Thirty-one patients aged
>18 and <80 years were included. All
patients had chronic painful scarring
for at least six months following surgery
on the lumbar spine. Patients < 18 and
>80 years of age, with psychosomatic
illnesses and secondary diseases that
would have made it difficult to causally

attribute the pain symptoms, were ex-
cluded.

» Gender: 71 % female
» Median age: 57 years
» Average BMI: 28.7kg/m?
» Observation period:
12 days (T1-T2)

INTERVENTION
Treatment was performed using micro-
needling (Dermaroller®, Medical Device
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Stiffness [N/m]
Erector spinae right side

MC910 1.0 mm) in the area of the post-
operative scar tissue with a force of ap-
proximately 2 newtons and a rolling
speed of 10 cm per second.

Ten repetitions were performed in each
direction on the scar tissue, as well as
0.5mm to the right and left of the scar
tissue along the scar. This application
was repeated a total of three times per
patient during the twelve days of inpa-
tient stay.

MEASUREMENT METHODS &
STATISTICS

Tissue stiffness: Of the five device-spe-
cific measurement parameters of the
Myoton Pro, we selected the parameters
Dynamic/ Stiffness and Tone/ Frequency
in this study, as both parameters are
best suited for indirectly determining
tissue stiffness. The measurements were
taken on the left, center, and right sides

1000 -
800

600

200 -

o

T T2

FIG. 2 lllustration of the change in dynamic stiffness (Nm?)
in the scar area and to the right and left of the scar between T1 and T2.
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TREATMENT

of the scar at fixed tissue markers. Indi-
rect tissue stiffness was measured before
the first treatment and one day after the
last treatment. Pain intensity: A numeri-
cal rating scale (NRS 0-10) was used
before the first and after the last inter-
vention. The evaluation was descriptive.

Changes between T1 and T2 were rep-
resented by median values, and the NRS
change was statistically tested.

RESULTS

Dynamic/Stiffness (Fig. 2)

The measurements showed the follow-
ing median changes between T1 and T2:
» Left: -8.3 N/m

» Center: -9.7 N/m

» Right: +3.0 N/m

Tone/Frequency (Fig. 3)
Area LWS/erector spinae — left/right
and scar area in T1 and T2 (descriptive)
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FIG. 3 The median change in tone/frequency was ~0.46 (Hz), representing a very slight change between T1 and T2.
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Pain intensity (Fig. 4)

The median NRS was 5 points in T2,
which was significantly lower than in
T1 with 7 points (Wilcoxon test for
paired differences, p < 0.001). The NRS
thus showed a significant reduction in
pain intensity between T1 and T2.

DISCUSSION & LIMITATIONS

The results of this study suggest that mi-
croneedling can reduce scar-associated
tissue stiffness. The observed reduction
in pain is consistent with previous stu-
dies, which showed an improvement in
scar-related parameters in up to 74 % of
patients after microneedling [4, 5].

Whether altered tissue stiffness and im-
proved pain symptoms can also posi-
tively influence tissue mobility and thus
movement economy should be the sub-
ject of further studies. The limited num-
ber of cases and the absence of a control
group limit the significance of the fin-
dings. In addition, this is a very limited
observation in the context of standard
inpatient therapies.

CONCLUSION FOR PRACTICE
Microneedling is a minimally invasive,
easily integrated treatment option for
chronic scar pain after lumbar spine
surgery. The method leads to objective
improvements in tissue stiffness and a
significant reduction in pain intensity.
Objective changes in tissue stiffness and
a significant reduction in pain support
its use in a comprehensive approach to
scar-related pain. Microneedling can be
an effective addition to a multimodal
therapeutic approach for painful scar
tissue. Randomized, controlled studies
with functional endpoints are needed
to confirm its full clinical relevance.

The bibliography can be found in the
article at www.sportaerztezeitung.com
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FIG. 4 Change in pain intensity (NRS)
between T1 and T2. The median NRS
was 5 points in T2, which was
significantly lower than in T1 with

7 points (Wilcoxon test).
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CUCUMBER WATER FOR

MUSCLE CRAMPS

Pickle juice as a miracle cure?

KLAUS POTTGEN, MD/
BG PREVENT DARMSTADT

At the 2026 Australian Open,
Carlos Alcaraz apparently drank
cucumber water during his semifinal
match against Alexander Zverev to
relieve his muscle cramps. The
limping tennis star won the match.
For the same reason, ice hockey
superstar Leon Draisaitl consumed
mustard at the 2026 Olympics —
because of the acetic acid it
contains. Acetic acid is said to
have a neural effect on cramps.

In addition to acetic acid, pickle
juice contains a relatively high
amount of sodium (approx. 200 mg

in 30 ml), but low amounts of
magnesium and potassium.
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Muscle cramps are a temporary but in-
tense and painful involuntary contrac-
tion of the skeletal muscles that can
occur in many different situations.
There is evidence that some cases are
related to water and salt imbalances,
while others appear to be triggered by
persistent abnormal spinal reflex acti-
vity as a result of fatigue in the affected
muscles. This has led to alternative ex-
planations, such as the theory of neu-
romuscular fatigue -i.e., impaired sig-
nal transmission between the brain and
muscles after prolonged exertion.

Studies show that dehydration has no
effect on the stimulation frequency re-
quired to trigger a cramp and confirm
the involvement of spinal mechanisms.
However, it is questionable to what extent
these models are relevant to spontaneous
cramps that occur during (exercise-as-
sociated muscle cramps (EAMC)) or
after exercise. It has therefore been hy-
pothesized that cramps are caused by
persistent abnormal spinal reflex acti-
vity, which appears to be secondary to
muscle fatigue. In particular, EAMC has
been attributed to a disturbance in the
sustained activity of alpha motor neu-
rons, which is based on a dysregulation
of alpha motor neurons at the spinal
level. Muscle fatigue was considered to
be a triggering factor, as it increases the
afferent activity of the muscle spindles
(type Ia and II) and simultaneously in-
hibits the afferent activity of the type Ib
Golgi tendon organs. Indirect evidence
supporting this theory comes from the
observation that passive stretching of
the affected muscle during a cramp can
alleviate the symptoms - presumably
through autogenic inhibition via the
tendon organ reflex. Nevertheless, this
does not explain why cramps are not an
inevitable consequence of every strenu-
ous activity, why they occur more fre-
quently in environments with high heat
stress, or why some people are affected
while others are spared.

In the human model of electrically in-
duced cramps, it has been reported that
pickle juice effectively shortens the du-
ration of cramps. Miller et al. found that
the duration of cramps was reduced by
an average of about 37 % when 1 mL of
pickle juice was consumed two seconds
after the onset of cramps, compared to
an experiment in which water was
drunk. This did not affect the intensity
of the cramp. Ingesting small amounts
of pickle juice had no measurable effect
on plasma concentrations of sodium,
potassium, magnesium, or calcium, nor
on plasma osmolality or plasma volume.
Since the pickle juice did not cause any
changes in circulating electrolytes, the
authors suggested that the shortened
cramp is mediated by the activation of
receptors in the oropharynx, leading to
a reduced discharge rate of the alpha
motor neurons that innervate the affected
muscle. However, it is important to em-
phasize that this was not a study of
EAMC, but rather cramps triggered by
electrical stimulation during a maximal
voluntary contraction of a small foot
muscle. In a randomized study (2023)
involving 82 patients with liver cirrhosis
and a history of more than four muscle
cramps in the previous month, 1 table-
spoon of pickle juice taken at the onset
of a cramp improved cramp intensity
without causing any adverse side effects.

The bibliography can be found in the
article at www.sportaerztezeitung.com
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RADIOFREQUENCY
ECHOGRAPHIC MULTI
SPECTROMETRY (REMS)

Technology and real-world cases

CHRISTIAN SCHNEIDER, MD/

ORTHOPADIEZENTRUM THERESIE, MUNCHEN

PD ANNA SCHREINER, MD/EBERHARD KARLS UNIVERSITAT TUBINGEN,
MEDTEC MEDIZINTECHNIK GMBH, GIEBEN

REMS (Radiofrequency Echographic Multi Spectrometry) technology is an
innovative, ultrasound-based method for assessing bone mineral density
and bone structure that can be used to screen bone health and support

the diagnosis and monitoring of osteopenia and osteoporosis [1].

Unlike conventional DXA measurement (dual energy X-ray absorptiometry),
which has been considered the gold standard in osteoporosis diagnostics to
date, REMS is based on the analysis of unfiltered ultrasound data, which is
evaluated using special algorithms for spectral analysis, allowing not only
bone mineral density (BMD) but also the structural quality of the bone to

be assessed [1, 2].

For each scan line, spectra are generated
from these spectral signatures, which
are then compared with reference data
from healthy and osteoporotic bones
[1]. The BMD values calculated from
this (in g/cm2) are then converted into
T and Z scores using linear transforma-
tions [1]. In comparison, conventional
ultrasound methods are usually based
solely on pure image information (B-
mode) [1]. Devices based on this tech-
nology, such as the models developed
by Echolight, enable precise, fast, and
reproducible measurements directly on
the lumbar spine (L1 -L4) and femoral
neck -analogous to the DXA regions.
A small ultrasound probe is placed on
the skin, and the measurement takes
about 10 minutes and is painless and
radiation-free. In addition to the classic
T- and Z-scores and BMD values, the

system can also provide information on
microstructural bone quality/ integrity
via the so-called fragility score-a para-
meter that is intended to better reflect
the individual risk of osteoporotic frac-
tures —as well as supplementary BIA-
like body composition data [1-4].

These devices are now used in a variety
of settings: in specialized medical prac-
tices (e.g., orthopedics, endocrinology,
gynecology), clinics, health centers, and
increasingly in pharmacies or as part of
mobile screening services. Due to their
mobility and ease of use, they are par-
ticularly well suited for prevention and
early detection, for example in post-
menopausal women or patients with
risk factors for bone loss, but also in
athletes, e.g. for training control in cases
of overload damage despite (apparently)
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FIG. 1 REMS device at Christian
Schneider's Orthopedic Center
Theresie, Munich

good bone density/health, or for the
preventive detection of an osseous defi-
cit requiring further clarification [5, 6].
REMS is also becoming increasingly
important in research and for follow-up
checks, for example in drug-based os-
teoporosis therapy.

ADVANTAGES

Compared to classic DXA, REMS offers
the following advantages: The examina-
tion is radiation-free, mobile, and reu-
sable, saves time, is also suitable for
monitoring without any concerns, and
provides additional information on bone
architecture and fracture risk. REMS
technology thus represents a promising
alternative or supplement to established
bone density measurement and signifi-
cantly expands the possibilities in modern
osteoporosis diagnostics [1, 7, 8].

Studies confirm a high degree of diag-
nostic agreement between the two
methods and show that REMS can be a
reliable alternative to DXA in osteopo-
rosis diagnostics [1]. However, it has
not yet been established as equivalent

ORTHOPADIE ZENTRUM THERESIE

to the gold standard. Furthermore, its
validity is limited in patients with endo-
prostheses, scoliosis, or severe obesity
(BMI > 40), and its clinical application
requires a certain amount of training.

DIAGNOSTICS

In the UK, REMS technology is an in-
tegral part of the “Screen my Bones”
initiative (www.screenmybones.com/).
In Germany, Prof. Kurth, Frankfurt, is
one of the leading scientific experts on
the method [1, 8].

0.U. Minchen
Exam date: I
Famity Name: I ame: SR MENOPAUSE AGE: 40
Date of Bt [ 2ge: 79y Gender F Wesght: 58 kg H: 163 em  Ethnicity. While
ORTHOPADIE ZENTRUM THERESIE
REMS densitometry RIGHT FEMUR . O.U. Minchen
e N N
14 Exam date: 2025
Famity Name: Jﬂm! MRS MENOPAUSE AGE: 40
13 y Date of Bt [ Ace: 79y Gender F Weight 59 kg H: 163 cm  Ethnicity. White
1 \ .
N r
w Fragility Score REMS: Hip
{' e ™
100
80
£
60
@
£.
IS
20
Totd | 0.640) 25 | 05 ) 0 6 70 80 %0
Age
Trochanter | ().661 2.0 0.3
i -
S-ywar Fisk of Hip Fracture
4N / \ J
ORTHOPADIE ZENTRUM THERESIE
0.U. Minchen
Exam dote: 2025 S
Famidy Nare: [N Morre: [ MENCPALISE AGE: 40
Date of Birt: W 2ge: 79y Gender: F Weight 55 kg H: 163 cm  Etfnicity: White
ORTHOPADIE ZENTRUM THERESIE
0.U. Minchen
Exam date: 2025 RNMIAN
Famity Nome: [N *ove: [N MENCPAUSE AGE: 40
Date of Birtn: [ 2= 79y Gender: F Weight: 50 kg H: 163 em  Ethnicity. White
(—Frdgility Score REMS: Spine ~
100,
80
§
60
@
fa
[+
20
B » 5 60 70 80 0%
[t} aen 31 Age
Fracture Risk Assessment
(&) oare -1
Feagitity Score - Spine Fragility Score 728
Spear Rink of Major Gateoporotc Fracture u 08 28
- AN J . -

FIG. 2 Representation of BMD and T-score/Z-score in REMS measurement
(femoral neck and lumbar spine) and fracture risk assessment (note: the
fragility score is an indicator of bone structure quality, independent of bone

mineral density (BMD)).
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So far, the technology is only available in
a few practices in Germany-e.g., at the
Orthopedic Center Theresie in Munich
(C. Schneider, MD) (Fig. 1), in Monta-
baur (Mr. M. Hétzel), and as a screening
tool at some Biogena locations.

CASES FROM PRACTICE

45-year-old professional tennis player
with activated OA of the knee including
bone marrow edema of the medial fem-
oral condyle. No trauma and no assess-
ment of her bone health to date, as she
has not yet reached menopause. No
vitamin D supplementation has been
given to date. In addition to knee therapy,
a bone health screening using REMS
was therefore carried out as a supple-

PD ANNA SCHREINER, MD

» Specialist in orthopedics and
trauma surgery

» Chief Medical Officer, MBST Global,
MedTec Medizintechnik GmbH

» Eberhard Karls University of
Tubingen + AKAD University

mentary measure. This revealed osteo-
penia (T -1.3) measured in the femur
with a T-score of —0.6 in the lumbar
spine. In addition to adjusting her train-
ing regimen, vitamin D supplementation
is now being administered in accordance
with guidelines. Follow-up using REMS
is planned in one year, with further diag-
nostics as needed.

22-year-old professional ice dancer with
various recurrent musculoskeletal com-

plaints; currently leading were lumbar
spine complaints with bone marrow
edema/stress fracture in the vertebral
arch LWK 5 both sides incl. surrounding
reaction. Part of the diagnostics also
included ultrasound-based bone den-
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sity measurement. This showed a nor-
mal lumbar spine but a T-score of -2.3
femoral with an increased 5-year hip
fracture risk in the fracture risk assess-
ment. The overall recommendation was
core and stability training with partial
lumbar orthotic support, kinesiotaping
and heat/ cold therapy, continuation of
eccentric training (regarding knee com-
plaints), as well as selective periradicular
injection in the lumbar spine area, mag-
netic resonance therapy (MBST®) of the
spine, and administration of 100.000
I.U. vitamin D3 intramuscularly (every
three months). Follow-up using REMS
planned after six months and, if neces-
sary, extended diagnostics and training
adjustments.

79-year-old female patient with tapping
and pressure pain in the upper lumbar

spine area without trauma or a history
of osteoporosis. Imaging (pelvic and
lumbar spine X-ray and lumbar spine
MRI) revealed a symphysis-related pu-
bic bone fracture, a degenerative, par-
tially activated spine, and fresh upper
plate fractures in L1+2. Osteodensitom-
etry with REMS vyielded a T-score of
-3.0 (lumbar spine) and -2.9 (femur)
with a significantly increased risk of
fracture and normal body composition
(Fig. 2). Denosumab was administered
and a fixed vitamin D substitution was
prescribed. The patient is undergoing
regular physiotherapy, is mobile in every-
day life, and has no complaints. A fol-
low-up examination using REMS is
planned in six months and, if necessary,
DXA during the course of treatment.

The bibliography can be found in the
article at www.sportaerztezeitung.com
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PRECISION MEDICINE

Increase performance and reduce the risk of injury
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Professional sports are undergoing a profound transformation through
the integration of precision medicine, also known as personalized medicine.

By tailoring training, nutrition, recovery, and injury prevention strategies to

the individual genetic, physiological, and subjective profiles of each athlete,

precision medicine aims to enhance performance, reduce the risk of injury,

and ultimately extend athletic careers. This article examines the current

applications, benefits, and future directions of precision medicine in

professional sports.

INDIVIDUALIZATION AS A NEW
PARADIGM IN SPORTS MEDICINE
Precision medicine has established itself
in many areas of medicine as an indi-
vidualized approach to tailoring therapy
and prevention strategies more specifi-
cally to the biological, genetic, and envi-
ronmental characteristics of the athlete.

In sports medicine, this approach is still
in its infancy - but the change is notice-
able: with the use of high-resolution
diagnostics and modern technologies,
the need for tailor-made care for ath-
letes is growing. These technologies sup-
port the necessary shift towards indi-
vidualized, data-supported care concepts
that is resulting from the development
of professional sports.

The aim is to tailor training manage-
ment, regenerative and preventive mea-
sures, and therapeutic interventions
more closely to individual needs in or-
der to specifically promote performance
and identify injury risks at an early stage.

Precision medicine provides the metho-
dological basis for making data-driven
and individually informed decisions -
beyond blanket recommendations.

FIELDS OF APPLICATION

AND CHALLENGES

The implementation of precision medi-
cine in sports medicine requires a deep
understanding of individual resilience
and adaptability. A central aspect is the
close integration with performance diag-
nostics, which makes relevant parame-
ters measurable and interpretable. The
focus is on the athlete as a complex
system with numerous interconnected
influencing factors.

Looking at the concepts of performance
components in training science litera-
ture, the structural and functional com-
plexity of athletic performance becomes
clear — and with it the challenges asso-
ciated with precision medicine [1].
Training and regeneration processes
must be designed in such a way that
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they both promote performance deve-
lopment and improve stress tolerance.
Precision medicine provides the frame-
work for collecting and analyzing data
in a targeted manner and translating it
into concrete measures.

This results in key areas of application:
» Prevention
Analysis and targeted reduction
of injury risk
» Rehabilitation
Optimizing and shortening return
processes and preventing relapses
» Regeneration
Individualizing and accelerating
recovery processes to increase stress
tolerance and training effectiveness
» Injury cause analysis
Better understanding injury
mechanisms and using this
knowledge for prevention
» Performance optimization
Achieving maximum performance
in a sustainable manner

» Increasing longevity
Reducing cell age and optimizing
function ultimately lead to a higher
life expectancy for athletes

The following section explains the key
aspects of the aforementioned areas of
application for personalized sports
medicine in more detail.

GENETIC PROFILING AND
PERSONALIZED APPROACHES
Advances in www.dnathlete.li have en-
abled the identification of specific mar-
kers related to muscle building, endur-
ance, injury susceptibility, and recovery
rates.

When coaches and medical teams know
an athlete's genetic predisposition, they
can design training and prevention pro-
grams that are tailored to the athlete's
innate strengths and take potential weak-
nesses into account. For example, certain
genetic profiles may indicate a predispo-
sition to muscle, ligament, or tendon
injuries, allowing targeted and addition-
al preventive measures to be taken.

Or another genetic predisposition may
enable higher levels of performance
when consuming caffeine, beta-alanine,
or creatine, while this is not the case for

others [2]. A study published in the
World Academy of Science Journal
highlights the integration of genetic
profiles with traditional biochemical
and physiological assessments to opti-
mize performance and ensure longevity
in sports [3].

THE GREAT POTENTIAL OF
EPIGENETICS — UNDERSTANDING
AND UTILIZING MOLECULAR
INDIVIDUALITY

Epigenetic processes add a dynamic
component to this perspective: they
control which genes are activated or
deactivated under certain conditions
- influenced by training, nutrition,
stress, or environmental stimuli.

DIAGNOSTICS

These adjustments are reversible and
make it possible to achieve long-term
positive changes at the cellular level
through targeted stimuli. Epigenetic age
clocks are complex biomarkers based
on DNA methylation patterns that usu-
ally reflect biological age more accu-
rately than chronological age, thus pro-
viding insights into an individual's
health and aging process.

For athletes, these biomarkers have sig-
nificant potential as they provide a per-
sonalized assessment of how training
load, recovery, nutrition, and lifestyle af-
fect long-term health and performance.

ewspaper 2026 | www.sportaerztezeitung.com

35



36

DIAGNOSTICS

THOMAS BLOBEL, MD

was a research assistant at the
Chair of Training Science and

Sports Informatics at the Technical
University of Munich, working in
areas including medical data
analysis and athlete management
systems (AMS). Since 2021, he has
been responsible for data and
performance analysis in the medical
department at Eintracht Frankfurt.

Monitoring biological age can help op-
timize training plans, avoid over- or
under-training, and take measures to
prolong peak performance and reduce
the risk of injury. In addition, epigene-
tic insights can provide information
about personalized recovery strategies
and serve as a valuable tool for planning
the longevity of athletes [4, 5].

BIOMARKERS AND

THEIR POTENTIAL FOR
PERFORMANCE OPTIMIZATION
Laboratory markers provide crucial in-
sights into an athlete's physiological
state and are therefore a cornerstone of
precision medicine in sports. Biomark-
ers, such as creatine kinase (CK), help
monitor muscle damage and recovery
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medical department and senior team
doctor at Eintracht Frankfurt, he took
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Premier League club Brighton & Hove
Albion in 2024.

and enable individual training adjust-
ments that optimize performance while
minimizing the risk of overtraining and
injury. Elevated CK levels, for example,
may indicate excessive muscular stress
or insufficient recovery, allowing timely
measures such as modified training
load, nutritional support, or rest peri-
ods to be initiated. Regular monitoring
of such markers ensures a data-driven
approach to athlete care and enables
tailored strategies that increase resi-
lience, improve performance, and sup-
port long-term athletic development.
Regular communication with the ath-
lete is crucial in interpreting these val-
ues in order to integrate subjective as-
sessments into the decision-making
process and avoid misinterpretations.
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BIOMECHANICS - OBJECTIVELY
ANALYZING AND INDIVIDUALLY
ADAPTING MOVEMENT PATTERNS
Biomechanical analyses provide im-
portant insights for the individualized
care of athletes. Every person moves
differently, influenced by muscle con-
trol, joint structure, coordination, and
movement experience. These individ
ual movement patterns influence both
the risk of injury and performance ability.
Modern technologies such as motion
capture systems, force plates, and elec-
tromyography (EMG) enable these pat-
terns to be recorded as objectively as
possible. Based on the data obtained,
targeted analyses can be carried out and
adjustments to technical training and
load design can be derived with the aim
of making movements more efficient,
avoiding overload, and better meeting
sport-specific requirements. EMG diag-
nostics provide valuable information on
muscular control and enable early iden-
tification of neuromuscular deficits in
prehabilitation and targeted correction
using biofeedback-based activation.
Biomechanical analyses thus make an
important contribution to performance
optimization and injury prevention and
are an essential component of person-
alized sports medicine concepts.

WEARABLE TECHNOLOGY AND
REAL-TIME MONITORING

The integration of wearable devices
with built-in sensors enables the con-
tinuous recording of vital parameters,
movement patterns, and stress data.
These wearables provide real-time in-
formation on variables such as heart
rate variability (HRV), oxygen satura-
tion, and biomechanical efficiency.
These insights enable immediate adjust-
ment of training intensity and tech-
nique to optimize performance while
minimizing the risk of injury. Recent
developments include AI-driven smart
sportswear that uses integrated sensors
to monitor muscle activation and breath-
ing patterns, for example, and provide
real-time feedback on the quality of
training execution [6].

PRECISION STRATEGIES FOR
HYDRATION AND NUTRITION
Individualized hydration and nutrition
plans are key components of precision
medicine in sports. By analyzing indi-
vidual sweat composition and metabolic
responses, nutritionists can tailor elec-
trolyte replacement and diet plans to
the specific needs of each athlete.

This personalized approach ensures op-
timal energy availability, improves reco-
very, and supports overall health. Ge-
netic testing also plays a role in deter-
mining nutritional needs, as certain
gene variants can influence nutrient
metabolism, leading to more effective
nutritional strategies.

PHARMACOGENOMICS AND

INJURY MANAGEMENT
Pharmacogenomics - the study of how
genes affect an individual's response to
medication - enables the customization
of medication regimens for injury treat-
ment and pain management. Under-
standing genetic variations in drug
metabolism helps in selecting the most
effective medications with minimal side
effects, improving recovery outcomes
and reducing downtime.

This approach ensures that medications
and recovery programs are tailored to
each athlete's genetic predisposition,
improving performance and reducing
the risk of injury [7].

NEUROCOGNITION

Improving neurocognition offers sig-
nificant benefits to athletes by enhan-
cing mental processing speed, attention,
reaction time, and decision-making
under pressure, which are key compo-
nents of peak athletic performance.

As part of a precision medicine ap-
proach, these interventions are tailored
to the cognitive profile of the individual
athlete, enabling customized strategies
that complement physical training.

Cognitive improvements can help ath-
letes better anticipate plays, adapt to
changing environments, and focus in
critical situations, which can lead to a
competitive advantage in performance.
This holistic strategy ensures that ath-
letes are optimally prepared for success,
not only physically but also mentally.

Numerous scientific studies have shown
that any peripheral injury can be accom-
panied by changes in different parts of
the brain. These findings also call for
new, individualized prevention and re-
habilitation strategies and allow for
individualized preparation of athletes
even before surgical interventions as
prehabilitation. Tools such as SkillCourt
are an example of the integration of
neurocognitive training into precision
sports medicine. SkillCourt uses inter-
active, data-driven technology to mea-
sure, analyze, and train visual perception,
cognitive agility, and motor coordination
in real time. By analyzing an athlete's
performance on these tasks, coaches
and physicians can identify cognitive
strengths and deficits and take targeted
measures to improve overall game per-
formance. Integrating such tools into
an athlete's training program supports
injury prevention, rehabilitation, and
sustained peak performance, bridging
the gap between brain function and
physical execution in sports [8 - 10].

ARTIFICIAL INTELLIGENCE AND
PREDICTIVE ANALYTICS

The use of artificial intelligence (AI),
especially machine learning techniques,
enables sports medicine to precisely
analyze large, complex data sets to pre-
dict injury risks and performance trends.

By processing data from various sources,
such as wearables, training logs, and
medical records, Al models can identify
patterns and provide actionable insights
that facilitate proactive interventions
and strategic planning. Predictive ana-
lytics and machine learning are trans-
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forming injury prevention strategies in
sports medicine by analyzing large
amounts of data to identify patterns and
trends that indicate an increased risk of
injury. A well-thought-out data strategy
is essential, because it is not the quan-
tity, but the relevance, quality, and tar-
geted use of data that determine the
success of precision medicine applica-
tions.

CONCLUSION

The integration of precision medicine
into professional sports represents a
paradigm shift in athlete care and per-
formance optimization. Through indi-
vidualized approaches based on genetic
insights, real-time monitoring, and
personalized analysis, sports organiza-
tions can sustainably improve the lon-
gevity, performance, and overall well-be-
ing of athletes. All of the technologies
mentioned are already available today
and should be used in a targeted man-
ner as part of a basic sports medical
examination in order to comprehen-
sively assess the initial situation and
identify individual deficits at an early
stage. On this basis, tailor-made inter-
vention programs can be developed,
which can be adapted through regular
re-testing in order to respond dynami-
cally to changes. With advancing tech-
nological development, the potential of
precision medicine to revolutionize ath-
letic performance and health manage-
ment is becoming increasingly tangible.

The bibliography can be found in the

article at www.sportaerztezeitung.com
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Gonarthrosis is one of the most common degenerative joint diseases. L -

Intra-articular injections of corticosteroids offer effective and

short-term symptom relief due to their potent anti-inflammatory effect.

However, studies suggest that repeated steroid injections may be associated . 5

with an increased risk of cartilage damage and ultimately accelerated J '@'

progression of osteoarthritis.
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Parallel to steroid injections, hyaluronic
acid injections have become established
as a form of cartilage protection therapy
due to their viscous supplementation
effect. In recent years, the combined use
of steroids and hyaluronic acid has be-
come increasingly popular. The aim is
to combine the rapid effect of steroids
with the structural protective effect of
hyaluronic acid.

THE DILEMMA IN PRACTICE: QUICK
RELIEF — LONG-TERM DAMAGE?
The strong anti-inflammatory effect of
cortisone is undisputed and often leads
to rapid clinical improvement in osteo-
arthritis, but this short-term solution
has a downside. Research has shown
that corticosteroids trigger the pro-
grammed cell death of cartilage cells [1]
and that repeated injections therefore
carry the risk of cartilage damage and
accelerated osteoarthritis progression [2].
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FIG. 1 Metabolic activity of cartilage
cells after a single dose of glucocorti-
coid and hyaluronic acid, as well as a
combination of both substances.
Cartilage cells in which hyaluronic
acid was present in the culture
medium were more metabolically
active.

This circumstance presents practitioners
and patients with the challenge that
symptomatic relief could mask progres-
sive structural damage to the joint.

HYALURONIC ACID: MORE THAN
JUST A LUBRICANT
This is where hyaluronic acid (HA)
comes into play, whose effect goes far
beyond that of a pure “lubricant” for
viscosupplementation. HA is a biolog-
ically active molecule with multiple
functions in the joint:

» Mechanical protection: HA
improves the viscoelastic properties
of the synovial fluid, thereby
providing mechanical protection
for the joint surfaces.

» Anti-inflammatory: HA modulates
the inflammatory response, among
other things by interacting with
CD44 receptors on the cartilage
cells, which inhibits the release of
inflammatory mediators.

ddH,0

Lidocaine

Bupivacaine

Ropivacaine
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» Chondroprotection: HA directly
protects the cartilage cells from the
cell-damaging effects of steroids.

These properties make hyaluronic acid
an ideal partner for counteracting the
negative effects of corticosteroids.

PRECLINICAL AND CLINICAL
EVIDENCE: WHAT DOES THE
SCIENCE SAY?

Combination therapy is a promising
approach, whose synergistic effects have
already been proven in several studies.
A randomized, double-blind, placebo-
controlled multicenter study from 2018
involving 368 patients showed that the
combined administration of cortisone
and hyaluronic acid led to significantly
faster and more pronounced pain relief
than the respective single therapies [3].
While the cortisone effect dominated
in the first few weeks, the hyaluronic acid
component provided lasting improve-

FIG. 2 These microscopic images from a live/dead stain impressively

demonstrate the protective effect of hyaluronic acid (HA) on cartilage cells

(green: living cells; red: dead cells). The results show that the local anesthetics

lidocaine and bupivacaine are highly cytotoxic, while ropivacaine is signifi-

cantly better tolerated. The key finding is that the addition of hyaluronic acid

(+HA) alone almost completely counteracts the toxic effect of lidocaine and

bupivacaine and ensures the survival of the cells. This protective effect is also

visible in combination with a steroid (+ GC/HA), albeit to a lesser extent than

with pure HA administration.
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ment for up to 26 weeks. The well-tole-
rated combination thus appears not only
to enable effective short-term symptom
control, but also to cushion the poten-
tially adverse effects of cortisone on
cartilage through the protective effect
of hyaluronic acid, offering longer-term
benefits. These clinical results are sup-
ported by several preclinical studies. In
an in vitro model, bovine osteochondral
tissue cultures were treated with inflam-
matory mediators (interleukin-1p and
interleukin-17) to simulate an osteo-
arthritis-like environment [4].

The combined use of hyaluronic acid
and glucocorticoids showed a signifi-
cantly stronger inhibition of cartilage-
degrading enzymes such as matrix
metalloproteinases and proinflamma-
tory cytokines compared to single doses.
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At the same time, the vitality of the
cartilage cells was better preserved and
there was a reduction in structural car-
tilage degradation.

A similar study investigated the effects
of combination therapy on arthritic hu-
man cartilage cells in a 2D cell culture
[5]. Here, too, a significantly stronger
chondroprotective effect was demon-
strated, including reduced expression
of cartilage-degrading genes and preser-
vation of collagen type II synthesis and
cell vitality. Another study also exam-
ined the effects of co-administration of
hyaluronic acid with steroids and vari-
ous local anesthetics in a human cell
culture [6]. As can be seen in Figure 2,
hyaluronic acid enhanced the positive
effects of glucocorticoids while signifi-
cantly reducing their cell-damaging
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effects, especially in combination with
individual local anesthetics.

CONCLUSION

In summary, both clinical and preclin-
ical studies suggest that the combina-
tion of hyaluronic acid with glucocor-
ticoids represents a promising addition
to conservative osteoarthritis therapy
due to synergistic effects. The simulta-
neous use of both substances not only
enables effective short-term symptom
control, but also offers longer-term ben-
efits by protecting the cartilage struc-
ture and cushioning the potentially
adverse effects of steroids. For daily
practice, this means that combined ad-
ministration is a worthwhile, potentially
safer, and more effective alternative to
cortisone injections alone.

The bibliography can be found in the article

at www.sportaerztezeitung.com
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FIG. 1 Transverse view of the upper ankle joint.
The deltoid ligament (D) forms a stable ligamen-
tous ring together with the posterior tibiofibular
ligament (PTL) and anterior tibiofibular ligament
(ATFL) (LLC = lateral malleolus, MLC = medial
malleolus). Rupture of the LFTA leads to a break
in continuity with rotational instability in the
pper.ankle joint.

MELLANY GALLA, MD 7/ FOOT SPECIALIST HANOVER,
PRIVATE PRACTICE FOR FOOT AND ANKLE SURGERY

Lateral ligament injuries of the upper ankle joint (OSG) are one of the most

common ligament injuries of the musculoskeletal system and particularly

affect people who are active in sports. Although lateral ligament ruptures

often lead to persistent instability, post-traumatic osteoarthritis, and

significant impairment of athletic performance if treated inadequately, t

his lesion is often considered a “minor injury” by both those affected and
those treating them. Data show that only about half of all those affected
undergo further diagnostic testing after an OSG sprain [1].

PREVALENCE, INJURY PATTERNS,
AND CLINICAL RELEVANCE

The incidence of lateral ankle sprains in
the general population is approximately
one injury per 10,000 people per day,
with the lateral ligament structure affec-
ted in 85 % of cases. Young adults aged
15-35 are particularly affected. This
rate is significantly higher in physically
active populations, particularly in sports
with a high jumping and pivoting load
profile, such as basketball, handball,
volleyball, and soccer [2 - 4]. The classic
injury pattern, consisting of a combina-
tion of supination/inversion trauma
with combined plantar flexion, often
leads to a tear of the lateral capsular
ligament apparatus at the upper ankle
joint (USG). The most common injury
(approx. 85%) is to the anterior talo-
fibular ligament (ATFL), followed by
the calcaneofibular ligament (CFL)
(52-75%) and, less frequently (< 10 %),
the posterior talofibular ligament (PTFL).

The lateral capsular ligament apparatus
of the OSG not only serves as a stabilizer
against anterior talar translation and
inversion in the upper ankle joint. The
anterior and posterior fibulotalar liga-
ments, together with the anterior and
posterior portions of the deltoid liga-
ment, form a firm ligamentous ring in
the transverse plane of the malleolar
fork (Fig. 1). Injury to the lateral struc-
tures thus leads to complex rotational
instability. Epidemiological data show
that 20-40% of patients develop per-
sistent symptoms such as pain, impinge-

ment syndromes, and functional and
structural chronic instabilities after
initial ankle sprain [5]. In athletes, a
recurrence rate of up to 34 % has been
reported if no targeted neuromuscular
and proprioceptive rehabilitation is per-
formed [6]. The risk of a repeat ankle
injury is five times higher after a lateral
ligament rupture [7]. Long-term clinical
studies show that even seemingly “simple”
lateral ligament ruptures significantly in-
crease the risk of post-traumatic ankle
osteoarthritis, especially in cases of re-
sidual instability or incomplete rehabi-
litation. Microinstabilities and repeated
subtle sprains lead to chondral damage,
which can result in degenerative joint
destruction [5, 6].

DIAGNOSIS

Clinical examination forms the basis of
the diagnosis. Targeted systematic pal-
pation of the typical pain points (LFTA,
LFC, anterior syndesmosis, peroneal
tendons), the anterior drawer test, and
the talar tilt test (inversion test) are used
to test mechanical joint stability. Imme-
diately after the acute event, swelling,
pain, and muscle guarding significantly
limit the informative value of these
tests. A reevaluation after 3 -4 days, as
advocated by Niek van Dijk, enables a
much more reliable assessment with
improved diagnostic sensitivity and
specificity [8].

Conventional X-ray diagnostics are not
indicated if a fracture is not suspected.
In particular, static images of the ankle

TREATMENT

joint do not provide reliable information
in the acute injury situation. Ultrasound
has proven to be a diagnostic tool for
imaging ligament continuity, hematoma
extent, and joint effusion volumes. Ra-
diological studies have shown that the
sensitivity of sonographic examination
is significantly higher than that of MRI
for imaging ruptured LFTA (94-100
vs. 67 —87) and LFC (94 vs. 40 -47) [9].
The specificity is approximately equiv-
alent. Ultrasound thus enables rapid
and cost-effective confirmation of the
diagnosis and prompt initiation of
treatment. Magnetic resonance imaging
(MRI) remains indicated in cases of
complex injury patterns, suspected con-
comitant pathologies such as osteo-
chondral talus lesions, syndesmotic
injuries, or in the absence of clinical
improvement [10].

CONSERVATIVE THERAPY AND
FUNCTIONAL TREATMENT CONCEPT
According to S2k guideline 187 - 025,
conservative therapy is considered the
gold standard for lateral ligament rup-
ture without accompanying injury, pro-
vided that there are no complete rup-
tures of all three lateral ligaments with
pronounced mechanical instability.

The main therapeutic goals are rapid
pain reduction, edema reduction, res-
toration of physiological joint mobility,
and regaining active-dynamic stability
while minimizing the recurrence rate.
Instead of complete immobilization and
relief, early functional therapy with a
semi-rigid ankle orthosis, which limits
inversion and supination and reduces
plantar flexion, is considered the stan-
dard. Several studies show that early
functional treatment with early mobi-
lization in the orthosis, full weight-bea-
ring after pain and swelling have sub-
sided, and accompanying physical
therapy leads to a significantly faster
return to sport, less muscle atrophy, and
less joint stiffness than prolonged im-
mobilization [11, 12]. Modular ankle
orthoses have been available on the
market for several years. The underlying
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FIG. 2 Star Excursion Balance Test
(SEBT)

concept of this treatment is the gradual
reduction of the orthosis's stabilization
from the acute stage to the rehabilitation
phase, adapted to the ligament healing
phases. Modular systems allow for ini-
tially higher lateral guidance in the
acute phase with a gradual reduction in
stability over time, which supports early
functional mobilization while protecting
against renewed inversion trauma. This
is intended to support improved align-
ment of the collagen fibrils in the regen-
erated tissue as well as improved pro-
prioceptive stimulation [13].

PROPRIOCEPTIVE AND
NEUROMUSCULAR TRAINING -

THE FOCUS OF RECURRENCE
PREVENTION

Proprioceptive and neuromuscular train-
ing is the most essential component of
rehabilitation, as functional instability
is not exclusively structural, but is also
caused by disturbed afferent feedback
and delayed peripheral muscle response
patterns. Randomized controlled trials
(RCTs) [3, 12, 14, 15] show that 8-12-
week progressive proprioceptive pro-
grams (wobble board, balance pad,
standing on one leg on unstable surfac-
es) reduce the recurrence rate of sprains
by 35-41 % and significantly improve
functional stability scores. Meta-analy-
ses [16, 17] of more than 30 RCTs com-
bined show a significant reduction in
the risk of re-rupture by 39-47%
through structured sensorimotor train-
ing (level 1a evidence). The S2k guide-
line 187-025 recommends starting
proprioceptive training as early as week
2 -3 after the trauma, i.e., already in the
orthotic treatment phase, with a pro-
gressive increase until week 12. The
focus is on balance exercises, agility
skills, reactive changes of direction, and
sport-specific jump-landing sequences
for high-level athletes. Effective exercises
include standing on one leg on an un-
stable surface, the Star Excursion Bal-
ance Test (Fig. 2), lateral hop tests, and
multidirectional jumps with defined
landing patterns [18].
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BIOLOGICAL REGENERATIVE
ADJUVANTS: PRP, HYALURONIC
ACID, AND ESWT

The use of platelet-rich plasma (PRP)
in ligament ruptures aims to increase
local growth factor concentrations to
optimize ligament healing. Initial clini-
cal studies report some positive effects
on pain and subjective stability [19-21].
However, the current data are hetero-
geneous. Large-scale RCTs specifically
on acute lateral OSG ligament ruptures
are limited. The S2k guideline did not
issue a strong recommendation for PRP
in acute ligament injuries. Hyaluronic
acid injections are mainly used to
modulate intra-articular inflammatory
processes in soft tissue after an outer
ligament rupture. Individual studies
report faster pain reduction and a
quicker return to sports [21, 22]. There
is currently no consistent evidence of a
benefit in accelerating ligament healing
or reducing recurrent instability. At
most, a complementary role may be
considered in cases of associated chon-
dral lesions. Preclinical models have
demonstrated improved ligament re-
generation, angiogenesis, and matrix
remodeling with extracorporeal shock
wave therapy (ESWT). No clinical data
are available for this therapeutic measure
in acute lateral ligament rupture, so there
is no evidence-based recommendation.
ESWT can be used as a selective option
for reducing pain and swelling.

CONCLUSION

Consistent early functional therapy
with adequate 6-week orthotic treat-
ment, structured physical therapy, and
intensive proprioceptive training form
the main pillars of treatment. Proprio-
ceptive training in the early phase and
after removal of the orthosis is an es-
sential factor in preventing functional
instability and re-rupture.

The bibliography can be found in the
article at www.sportaerztezeitung.com
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Multimodal or standalone approach - effectiveness in chronic, radiculopathic back pain
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Chronic back pain continues to be a widespread clinical problem. Innovative
therapeutic approaches that focus on strengthening the deep back muscles,
especially the multifidus muscle (MF), are becoming increasingly important.
Isolated lumbar extension resistance exercise (ILEX) enables targeted
activation and strengthening of the lumbar spine muscles and is being used
more and more frequently, especially in German-speaking countries.

Although the clinical success of ILEX
therapy has been known for some time,
the underlying changes in muscle mor-
phology and function have not yet been
sufficiently investigated. It is also unclear
what role ILEX plays in multimodal
therapy programs and to what extent
the method can be used effectively and
safely for specific spinal pathologies - as
opposed to nonspecific back pain.

In a recent study published in October
2025 in the renowned journal Scientific
Reports, 58 patients with chronic back
pain were examined. All had specific
spinal complaints, and the majority had
radicular symptoms radiating to the
lower extremities or relative indications
for surgery. Participants could choose
between a standalone ILEX program
and a multimodal approach that also
included manual therapy and general
strengthening exercises (e. g., latissimus
pull and abdominal crunch on equip-
ment, as well as back and core training
on the cable pulley). The program con-
sisted of 25 sessions over a period of 16
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weeks. The intensity and range of mo-
tion were individually adjusted to the
symptoms and diagnosis, based on a
systematic training protocol with gra-
dual load increase. The primary out-
come parameters were muscle thickness
and cross-sectional area of the MF, as
well as echogenicity, an indicator of
muscle quality. In addition, pain inten-
sity, disability, and health-related qual-
ity of life were regularly recorded, as was
the maximum strength of the spinal
extensors.

RESULTS

The results showed clear therapeutic
effects in both groups: pain and func-
tional limitations decreased significantly,
quality of life increased, and the maxi-
mum strength of the back muscles im-
proved significantly.

Particularly noteworthy was the in-
crease in the cross-sectional area of the
ME, which was accompanied by a par-
allel increase lumbar strength. However,
no changes in echogenicity could be
detected. It is also interesting to note
that changes in almost all parameters
were already apparent in the early stag-
es of therapy (after three weeks). A com-
parison between ILEX training alone
and the multimodal approach showed
no significant differences in terms of
clinical improvements and the increase
in maximum strength and cross-sec-
tional area of the MF. Although the
curves flattened towards the end of the
intervention period, the data suggest
that the development was not yet com-
plete and that a longer duration of ther-
apy could lead to further progress.

CONCLUSION

Targeted ILEX training is an effective
measure for reducing pain, restoring
function, and improving quality of life in
chronic back pain and muscle size - both
as a standalone program and as part of
multimodal therapy approaches. The
linear progress in muscle cross-sectional
area and strength underscores the im-
portance of continuous, individually

TRAINING

tailored therapy for sustainable results. ~ Original paper: Isolated lumbar extension
This study is the first to demonstrate the ~ exercise alone orin a multimodal
eﬂicacy and safety of this specific method program for low back pain and radiculo-
for specific spinal complaints with rel- pathy: a non-randomized controlled trial
ative indications for surgery. Further ~ Bruno Domokos, Julia Domokos, Gustav
studies on specific clinical pictures of =~ Andersson, Stefan Mannel, Linda May
the lumbar and cervical spine are cur- Weigel, Horst Josef Koch, Birgit Wallmann-
. Sperlich, Christoph Raschka & Christoph
rently underway or already in the plan- ¢
. pang
ning stage.
ClinicalTrials.gov Identifier NCT06890052
(03/20/2025) https://clinicaltrials.gov/
study/NCT06890052?cond=
NCT06890052%20&rank=1
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TREATMENT

TYPE 2 DIABETES

MELLITUS

Nutrition and exercise -

the potential of targeted combinations

PROF. CHRISTIAN BRINKMANN, PhD/
IST UNIVERSITY OF APPLIED SCIENCES

Diabetes mellitus (DM) is an alarming global health problem [1].

The disease is often associated with various comorbidities and secondary
complications, which, in addition to the suffering of patients, also leads to a
considerable economic burden [2]. According to estimates, approximately
589 million people worldwide were affected in 2024, and this number is
expected to rise dramatically in the coming years [3].

In Germany, at least 9 million people
currently live with DM [4]. Over 90 %
of these patients have type 2 DM. Life-
style changes can have multiple positive
effects for them, including improved
glycemic control [5]. In some cases, espe-
cially when the disease is not yet advan-
ced, these changes can even lead to re-
mission of the disease [6]. Therefore, a
healthy diet and regular exercise are
highly recommended as effective treat-
ment methods [7].

DIETS AND EXERCISE PROGRAMS
Various diets are being discussed for
improving blood sugar control (HbA1c),
insulin sensitivity, or beta cell function,
including low-carbohydrate diets, low-
fat diets, a Mediterranean diet, and var-
ious energy-restricted diets. There is still
disagreement about which diet is most
effective for managing type 2 DM [8].
In addition to changes in dietary habits,
regular physical exercise is an estab-
lished approach to improving the health
of people with type 2 DM [9]. The ques-
tion arises which diets and exercise
programs can best be combined to max-
imize positive health effects in this pa-
tient group.

In a recently published systematic review,
we included studies that combined dif-
ferent diets with the same exercise pro-
gram in people with type 2 DM [10].

Energy-restricted low-carb diets with
either high-fat or high-protein content
showed superior effects in terms of
some outcomes (medication dose, lipid
profile, well-being) compared to diets
with a higher carbohydrate content (in
endurance or strength plus endurance
training at moderate intensities). Other
diets in direct comparison and in com-
bination with exercise still need to be
researched. In calorie-restricted diets,
as well as in treatment with incretin mi-
metics for weight loss, targeted exercise
interventions (especially strength train-
ing programs) can significantly reduce
or even prevent the loss of muscle mass
(which usually accompanies weight loss
through calorie restriction) [11]. This
is an important point, especially for
people with type 2 DM, because a large
proportion of the absorbed glucose is
taken up by the muscles. In this case,
more muscle mass means a higher like-
lihood for faster and more effective
glucose clearance. Adequate protein in-
take is also crucial for optimizing the

www.sportaerztezeitung.com | sports.medicine.newspaper 2026

effects of strength training [12]. Another
promising approach is the targeted com-
bination of superfood consumption
with exercise. For example, the con-
sumption of certain foods, such as those
with a high (poly)phenol content and
correspondingly strong antioxidant ef-
fect (such as aronia berries), can have
positive effects on chronic inflamma-
tion and glucose homeostasis in people
with type 2 DM [13]. When it comes to
exercise, timing is crucial.

Exercise-induced transient increases in
oxidative stress are important for trig-
gering training adaptations. Consum-
ing foods with strong antioxidant prop-
erties too close to the time of exercise
could therefore have a negative effect
on long-term adaptations [14]. Exercise
can also enhance the regeneration-
promoting and anabolic effects of some
superfoods. In a recent pilot study, we
investigated the effects of daily con-
sumption of a red berry juice with a
high aronia content during a strength/
endurance training intervention in in-
dividuals with prediabetes. After just
two weeks, benefits for muscle mass
were already evident compared to pla-
cebo [15].

CONCLUSION AND OUTLOOK

For people with type 2 DM, lifestyle
interventions that integrate both diet
and exercise hold significant potential.
Low-carb diets combined with exercise
currently promise the most positive ef-
fects in direct comparison with classic
macronutrient distribution. However,
it should be noted that there currently
only few studies investigating the com-
bined effects of other diets and exercise
in this particular patient group (espe-
cially those providing direct comparisons
of different diets alongside the same
exercise intervention). When aiming
for weight loss, dietary or pharmaco-
logical measures should be accompa-
nied by strength training to reduce or
even prevent the loss of muscle mass.
An adequate intake of protein is im-
portant in this context. Consuming
certain superfoods and exercising can
also be particularly effective for some
outcomes. Further studies are needed to
investigate the combined effects of diet
and exercise in people with type 2 DM.

The bibliography can be found in the

article at www.sportaerztezeitung.com

PROF. (FH) PD
CHRISTIAN BRINKMANN, PhD

» Sports scientist and biologist

» Professor of Fitness and Health
at IST University of Applied Sciences
Dusseldorf, Head of the Working
Group “Integrative and Experimen-
tal Sports and Exercise Therapy
in Diabetes Mellitus and Obesity”
at the German Sport University
Cologne

» Research on lifestyle interventions,
metabolism, and wearable
technologies

N)

Rich in DHA
and EPA

100 % natural
wild cod liver oil
from sustainable

arctic fisheries NORSAN
Omega-3
Purified of ARKngé i3
pollutants, PCBs ~ q@ __"‘." o -
and heavy metals L z00mC o




Creapure’
TREATMENT/NUTRITION

pure. proven. perfect.

MATTHIAS

ROBERT

50

PHYTOSHAKE -
ORIGINS AND
PROSPECTS

Phytogenic nutrition, phytopharmaceuticals, phytochemicals

The Phytoshake product line represents a new class of functional foods
that specifically target preventive and cellular protective mechanisms.

It was initiated by Insumed GmbH as the result of several years of scientific
research by Robert Erbeldinger and his team, who compiled key findings

in nutritional medicine.

The currently available variants, Phy-
toshake Classic, Phytoshake Berry De-
luxe, and Phytoshake Cardiobalance,
have been an important part of modern
nutritional medicine and integrative
prevention since their introduction in
2022.

DEVELOPMENT AND

EXPANSION OF THE CONCEPT

The development of the first Phytoshake
Classic was largely inspired by findings
from the research of Prof. Mehdi
Shakibaei (LMU Munich; example ref-
erences: DOI: 10.1016/j.aanat.2005.06.
007; DOI: 10.3390/ijms23031695; DOI:
10.1186/ar2850; DOI: 10.3390/ijms
13044202; DOLI: 10.1016/j.biotechadyv.
2018.03.014; DOI: 10.3390/ijms22147645;
DOI: 10.1074/jbc.M111.256180; DOL:
10.1186/ar4393). For decades, his re-
search group has been a global leader in
basic research on the effects of phyto-
genic nutrients and phytopharmaceu-
ticals, especially secondary plant com-
pounds (phytochemicals), with a focus
on inflammation modulation and its
preventive benefits. The combination of
these key scientific findings and Robert
Erbeldinger’s innovative spirit led to the
development of Phytoshakes and thus
also to the transfer of preclinical results

into application-oriented sports medi-
cine, which is referred to as a transla-
tional approach in the field of “targeted
nutrition”

After the initial establishment of the
Phytoshake concept and due to the
growing importance of a natural, poly-
phenol-rich diet (example references:
Epigenetic efficacy of curcumin; Res-
veratrol, sportirztezeitung 04/23), the
second Phytoshake variant, Berry De-
luxe, was developed. The extended ap-
plication of Phytoshake Berry Deluxe
in nutritional dentistry was scientifical-
ly supported by Dr. med. dent. Matthias
Rof3berg (nutritional dentistry & pro-
phylaxis, sportarztezeitung 01/24; ho-
listic oral health, sportirztezeitung
online).

The product line was expanded in 2025
with Phytoshake Cardiobalance, which
was developed under cardiological and
medical consultation with PD Dr. med.
Felix Post (example reference: Oats
and heart health, sportirztezeitung
02/25). Insumed GmbH is currently
developing a fourth Phytoshake prod-
uct in collaboration with the sportarz-
tezeitung (sports medicine journal).
This product is intended to transfer
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nutritional medicine concepts to sports
medicine and muscle regeneration,
based on current research and the spe-
cific requirements of performance-ori-
ented, preventive supplements.

MODERN PHYTOGENIC NUTRITION

The Phytoshake product line promotes
a plant-based diet with a special focus
on specific “soluble” fiber to support
modern phytogenic nutrition with
high-quality proteins in the medical
context of “targeted nutrition & diet”
This contributes to promoting the top-
ics of “healthy aging” and “healthy diet/
eating” Further information can be found
at JAMA Network (example reference:
https://jamanetwork.com/journals/jama-
networkopen/fullarticle/2834202) and
PubMed (example reference: https://
pubmed.ncbi.nlm.nih.gov/30638909/).

We are continuously developing our
solutions in close collaboration with
medical researchers and clinicians to
ensure practical application in sports
medicine and beyond. Further current
work in the context of nutritional medi-
cine and dietary supplements will be
continuously integrated below: A recent
paper by Dr. med. Christine Wild-Bode
(LMU Munich): Collagen and enzymes

ERBELDINGER

PD FELIX POST, MD

ROMBBERG, DMD

(sportirztezeitung 02/25) as well as work
that is now gaining relevance from the
sportérztezeitung: Phytopharmaceuticals
and phytogenic nutrition (01/23); Inflam-
mation inhibition & regeneration optimiza-
tion (01/20); Nutrition as therapy (02/17).

A study by Kliimpen et al. 2026 points to
the cholesterol-lowering effect of oats and
metabolic syndrome. The study highlights
the potential of high-dose oat diets as a sus-
tainable and cost-effective therapeutic op-
tion for improving lipid profiles and treating
metabolic disorders associated with over-
weight and obesity. This confirms the devel-

EXPANSION MARCH 2026

opment and spread of the medical concept
of targeted nutrition as a medical nutritional
therapy.

In addition, please refer to the educational
video by Dr. med. Klaus Péttgen on anti-in-
flammatory nutrition and proteins in ortho-
pedics and competitive sports:

“The precision of Phytoshake lies in the clarity of its indication - anti-inflammatory!”

(Matthias Rof$berg, DMD 2026).

Phytoshake is a co-therapeutic agent in a medical context and therefore not a conve-
nience product for everyday use or a luxury food. It was developed in 2022 for curative,
indication-specific use. The goal: cyclical intake for therapeutic and prophylactic pur-

poses.

To clearly differentiate itself, Phytoshake consistently avoids any added sweeteners,
sugar (see also: Schooling 2014/ Michaelsson et al. 2014), functional sugars, or flavor-
modulating additives so as not to impair the natural effect of the ingredients. The
product focuses exclusively on the medical effect within the framework of targeted

nutrition.

“The strength of the Phytoshake concept is that each Phytoshake addresses a specific health
target. This is targeted nutrition with precision, not a shotgun approach.”(PD Felix Post,

MD 2026).
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USE OF ORTHOSES FOR

KNEE OSTEOARTHRITIS

A multicenter, randomized controlled
trial involving 466 adults aged 45 years
or older with knee osteoarthritis exa-
mined whether a combination of coun-
seling, written guidance, exercise in-
structions, and a custom-fitted knee
brace with adherence support (AIE+B)
yields better outcomes than counseling
and exercise alone (AIE). The AIE+B
group received orthoses that stabilized
the affected knee compartment (patello-
femoral, tibiofemoral, or neutral), as
well as a follow-up appointment and brief
motivational interviews. The primary
outcome measure was the KOOS-5
score at 6 months. The AIE+B group
showed a significant but moderate im-
provement in the KOOS-5 compared to
the control group (adjusted mean dif-
ference 3.39 points; 95 % CI 0.96 to 5.82;
effect size 0.24). Pain relief was partic-
ularly pronounced (KOOS Pain differ-
ence 6.13 points; 95% CI 3.36 to 8.91;
effect size 0.39). The benefits gradually
declined over 12 months. Side effects
were minor and expected. Thus, the use
of a custom-made knee orthosis as a safe
intervention offers an optional treat-
ment option for improving quality of life
in patients with knee osteoarthritis.

Holden MA, Nicholls E, Abdali Z, Birrell
E Borrelli B, Callaghan M, Dziedzic K,
Felson D, Foster NE, Halliday N, Ingram
C, Jinks C, Jowett S, Peat G; PROP OA
trial team. Provision of knee bracing for
knee osteoarthritis (PROP OA): multi-
centre, parallel group, superiority, statis-
tician blinded, randomised controlled
trial. BM]J. 2026 Jan 26;392:¢086005. doi:
10.1136/bmj-2025-086005. PMID: 415
87822; PMCID: PMC12829467.

BONE-BRAIN AXIS:

THE CO-OCCURRENCE OF
DEPRESSION AND OSTEOPOROSIS
Depression and osteoporosis frequently
occur together, particularly in older
adults, and represent a growing clinical
challenge. This study summarizes the
current state of knowledge regarding
the bone-brain axis, a complex neuro-
endocrine and immunological commu-
nication pathway between the skeletal
and central nervous systems. Mecha-
nisms stemming from depression, such
as chronic activation of the hypotha-
lamic-pituitary-adrenal (HPA) axis,
overactivity of the sympathetic nervous
system, and persistent inflammation,
lead to an imbalance in bone meta-
bolism, exacerbated by behavioral fac-
tors and the side effects of certain anti-
depressants. At the same time, bone-
specific signaling molecules such as
osteocalcin, lipocalin-2, and extracel-
lular vesicles cross the blood-brain bar-
rier and modulate brain functions, such
as hippocampal neurogenesis and sero-
tonin signaling pathways, which are
crucial for mood regulation. This com-
munication is also influenced by circa-
dian rhythms and genetic factors. Clini-
cally, studies show that patients with
depression often have reduced bone
density and an increased risk of frac-
ture, while patients with osteoporosis
exhibit increased depressive symptoms.
Therapeutically, these findings open up
new avenues: neuromodulation using
transcranial magnetic stimulation, in-
dividually tailored exercise therapy, and
novel medications that specifically in-
fluence bone signaling could address
both depression and osteoporosis si-
multaneously. The study advocates for
an integrated systemic treatment ap-
proach that transcends traditional dis-
ciplinary boundaries and improves the
health of vulnerable older adults.

Li B Gao Y, Zhao X. The Bone-Brain Axis:
Novel Insights into the Bidirectional
Crosstalk in Depression and Osteoporosis.
Biomolecules. 2026 Jan 31;16(2):213.
doi: 10.3390/biom16020213. PMID:
41750283; PMCID: PMC12938012.
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COMBINING SHOCKWAVE THERAPY
AND DIETARY SUPPLEMENTS FOR
TENDINOPATHIES

In a comparative study involving 90
patients, divided into three groups for
shoulder tendinopathy, lateral epicon-
dylitis, and Achilles tendinopathy, one
group in each group was treated with
extracorporeal shockwave therapy
(ESWT) plus Tendisulfur Forte, while
a control group received ESWT alone.
Functional scores (UCLA Shoulder
Score, Mayo Elbow Score, VISA-A for
the Achilles tendon) as well as pain in-
tensity (VAS) were assessed at multiple
time points up to 60 days after the start
of treatment. The group receiving the
dietary supplement showed significant-
ly greater functional improvements
(e.g., p=0.0002 for the UCLA score
after 60 days), faster pain relief (signi-
ficant starting on day 7 for epicondy-
litis, p=0.0024), and a marked reduc-
tion in NSAID use (nearly 98 % NSAID-
free after 60 days). Ingredients in the
supplement, such as MSM, hydrolyzed
collagen, vitamin C, Boswellia serrata,
and curcumin, work synergistically to
reduce inflammation and stimulate ten-
don healing. ESWT additionally en-
hances the bioavailability of the supple-
ment through increased neovasculari-
zation. In addition to the good safety
profile with no side effects, the study
supports combination therapy as an effi-
cient and well-tolerated approach for
treating common tendinopathies with a
significant reduction in pain medication.

Vitali M, Naim Rodriguez N, Pironti P,
Drossinos A, Di Carlo G, Chawla A,
Gianfranco F ESWT and nutraceutical
supplementation (Tendisulfur Forte) vs
ESWT-only in the treatment of lateral
epicondylitis, Achilles tendinopathy,
and rotator cuff tendinopathy: a com-
parative study. ] Drug Assess. 2019 May
3;8(1):77 - 86. doi: 10.1080/21556660.
2019.1605370. PMID: 31105990; PM-
CID: PMC6508015.
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Effective therapy starts with
understanding body composition.

The biasystems.cloud software provides automated interpretation of raw BIA data,
delivering reliable and clinically valid insights into body composition.
It supports accurate tracking of patient progress and enables evidence-based treatment decisions.

Make smarter decisions with newly measurable compartments such as body cell mass,
skeletal muscle mass, and extracellular water.

Discover the full potential of biasystems.cloud:
* Precise assessment of body composition as a key factor for athletic health and performance
* Evaluation of nutrition and training program efficiency for targeted control (muscle growth and hydration)

* Longitudinal monitoring to verify training progress and rehabilitation outcomes,
including possible therapy or training adjustments

* Identification of overtraining, exhaustion, and inflammation states
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More information at www.biasystems.de or +
get in contact by email info@biasystems.de BIASUSTEMS
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Every detail
matters in MRI.

siemens-healthineers.com/
mr-sports-medicine

Every athlete counts.

Discover how our
MRI solutions can
elevate your sports
medicine practice
at our booth 65

at Isokinetic 2026
in Athens, Greece.

In sports medicine, precision is everything. Our advanced MRI technology captures the
smallest structural changes, empowering you to make confident decisions. From early
detection to tailored treatment strategies, we help you protect what matters most:
your athletes’ performance and long-term health.

* Ultra-high-resolution imaging for musculoskeletal diagnostics
* Early detection of injuries and overuse patterns

* Comprehensive data for individualized treatment planning

* Designed for the demands of elite and everyday athletes

Join our breakfast workshop on Sunday,
April 19 at 9:00 am in the room Heraclitus:

Priv.-Doz. Dr. med. habil. Ibrahim Yel

Clinic for Radiology and Nuclear Medicine

University Hospital Frankfurt, Head of AG Sports Imaging,
Radiologist for Eintracht Frankfurt and 1. FC Kaiserslautern
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