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Wer sind wir:

Marielle Tschopp, aufgewachsen in
Leukerbad, Physioschule Leukerbad 1992 bis
1996

- Spital Visp
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Leitung Spital Zofingen

Eigene Praxis in Leukerbad
Leitung Spitalzentrum Oberwallis
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Roger Hilfiker, aufgwachsen im Berner
Oberland, Physioschule in Leukerbad (1990 —
1994)

Spital Brig

Privatpraxis Mathieu & Mottier Sion
Praxis Zanella Bellwald Hilfiker, Brig
Rehazentrum Leukerbad
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Paraplegikerforschung Nottwil
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* Typische Symptome: Anlaufschmerzen, z.B. am Morgen oder nach

1

langerem Sitzen. y
g : 4 =

e Steifigkeit in den Gelenken, Beweglichkeitsverlust.

A~

N

* |[n aktivierten Phasen (Entziindungsphase), kann es auch zu Ruhe-
oder Nachtschmerz kommen. Es kann auch'zu einer Schwellung im s
Gelenk kommen. 2 40




Was ist Arthrose?

* Arthrose ist ein Ungleichgewicht zwischen Auf- und Abbau aller
Gelenkstrukturen.

* Verschiedene Stressfaktoren wie mechanische Uberbelastung oder
unterschwellige Entziindungen fliihren zu einem gesteigerten Abbau
des Knorpels und zu Veranderungen im Knochen, der Gelenkskapsel
und anderen Strukturen.

RIskd
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Der Knorpel braucht Bewegung,
Belastung und Entlastung, um optimal
ernahrt zu werden.

—> Erist nicht durchblutet und hat keine
Nerven.

- Erndhrung Uber Gelenksflissigkeit

— Druck und Entlastung stimuliert
Knorpelzellen, fordert die Diffusion
der Gelenksfllssigkeit in den Knorpel
und bindet Wasser im Knorpel.

Superficial Zone
Fibers Parallel to Surface

Transition Zone
Random Fibers

Deep Zone
Fibers Perpendicular to Surface

Calcified Cartilage
Tide Mark

Subchondral Bone

Cancellous Bone




Normal

Kapsel

Knorpel
Synovialis
(Schleimhaut-
schicht)

Knochen

Arthrose

Verdickte Kapsel

Zysten und Sklerose
im benachbarten Knochen

Knorpelverschmaélerung

Osteophyten
(knbécherne Wucherungen)

Verdickung
der Synovialis

Veranderte
Knochenstruktur

K d&k
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Das Gelenk - nicht nur d
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Knorpel - braucht Bewegung
schadet




Nicht Abrieb sondern komplexes Zusammenspiel verschiedener Botenstofte

10 Enzyme (“Katalysatoren™)

& oy

Vascular infiltration

Osteoclast (increased
bone turnover)

Osteophyte formation

Macrophage (activated)

Fissural lesion

Synovium (fibrotic)

Cartilage erosion

Hypertrophic chondrocyte

Apoptotic chondrocyte

Pore formation in the
subchondral bone plate

Sclerotic bone formation

Osteoblast (activated)




Sport und Arthrose: Ist Sport ein Risikofaktor?

1: kein Risiko
<1 weniger Risiko

>1 mehr Risiko

P 1.34 (0.97-1.86)
0.86

Inaktiver  Hobbylduler Wettkampfidufer
Lebensstil
PRH

Alentorn-Geli, E., Samuelsson, K., Musahl, V., Green, C. L., Bhandari, M., & Karlsson, J. (2017). The association of recreational and competitive running with hip and knee osteoarthritis: a systematic review and meta-analysis. journal of orthopaedic & sports physical therapy, 47(6), 373-390. 10.2519/jospt.2017.7137
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This Photo by Unknown Author is licensed under CC BY

Verletzungen sind ein Risiko

Verletzungen am Knorpel
~~~oder an den Bandern oder
Menisken fuhren zu
Problemen wie Instabilitat,
Muskelschwache,
chronischer niedriggradiger
Entzindung.

Bei Mikroverletzungen
kommt es zu einem
gestorten Gleichgewicht
von abbauenden und
aufbauenden Prozessen.


http://www.nature.com/articles/boneres201540
https://creativecommons.org/licenses/by/3.0/
http://www.physioprescription.com/2014/04/06/hamstring-injury-explained-heal-fast-strong/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://en.wikipedia.org/wiki/Running
https://creativecommons.org/licenses/by-sa/3.0/

nher die Vorteile von korperlicher Aktivitat und Sport iiberwiegen
; Sport reguliert entziindungstordernde und

— entziindunoshemmende Botenstoffe
i? T smonm Sport hat positive Effekte auf Risiken fiir
ﬂ‘?‘fﬁ’s"c?é'lgf'?ar{ kamlﬂvasm“are thleme
‘ B
@‘T@ sport reduziert viszerales Fett
: : "SI l : sport hat positive Effekie auf Blutzucker
@ g 00 sport hilft, die Gelenke zu stabilisieren >
A hesserer Schutz durch bessere Muskulatur
Bl B und bessere Konirolle

Y Y
> |
‘;m Aa & Type 2 Icll_iabetes Ath | is  Alzhei ‘ - mgm =
oropeie - arsemia " melita | atarscioosis amamerssese  Syyrd hat positive Wirkung auf Genirn

Benatti, k. B., & Pedersen, B. K. (2015). Exercise as an anti-inflammatory therapy for rheumatic diseases—myokine regulation. Nature reviews rheumatology, 11(2), 86.




Der Muskel produziert gute Botenstofie

Lipolysis of t Hepatic glucose Neutrophil
Adipose visceral fat production

during exercise
* Lipolysis Subcutaneous
Visceral Follistatin _
+ Neutrocytosis
\ Cortisol
__ i UF |15 ‘ /

L4 Lymphocyte
Irisin :t?
Meteorin-like IL15 | Myostatin Unknown
L6 L6 exercise
BDNF stimulus + Lymphopenia
IL-6 :
Adipose -
browning = ,,/
L6 + TNF
+IL-10
FGF-21 IL-8? t IL-1ra
IGF-1 CXCL1?
‘Frgllzrﬁ IL-6 Macrophage
Gastrointestinal
tract
Pancreas Blood vessel
Promotes
Bone endothelial
function and

revascularization

> \' 4 Insulin

Benatti, F. B., & Pedersen, B. K. (2015). Exercise as an anti-inflammatory therapy for rheumatic diseases—myokine regulation. Nature reviews rheumatology, 11(2), 86. EI&H



Effekt von korperlicher Belastung / Training
auf das viszerale Fett

Beispiel: 1Stunde Radfahren - ~600 kcal

Recchia, F., Leung, C. K., Angus, P. Y., Leung, W., Danny, J. Y., Fong, D. Y., ... & Siu, P. M. (2023). Dose-response
effects of exercise and caloric restriction on visceral adiposity in overweight and obese adults: a systematic review and
meta-analysis of randomised controlled trials. British Journal of Sports Medicine.

Wochentliches Kaloriendefizit (in 1000 kcaD durch Training pro Woche &



Risikofaktoren fur Arthrose

Inaktivitit Hoher BMI

Chronische
— niedriggradige Moderner Lebensstil
E Veraheitee Nahrungsmite Entziindung
R—)) Z: 3:& gltlagéiftrime Fette / Transfett \\ : . )
= JU e Faser Fritherer Lebensstil
= Jager / Sammier
-
«
&
-
b
o
i C_4

Normaler BMI
Hohe AKivitat Aiter  \ _
Wenig Zucker Chronische
Berenbaum, F., Wallace, |. J., Lieberman, D. E., & Felson, D. T. w:::g '?fas:stltg:g Fe“e nled"ggradlge

(2018). Modern-day environmental factors in the pathogenesis of - il
osteoarthritis. Natu);e R\gviews Rheumato/olgy, 14(11), 674-6;31. Viele Fasern Entz“ndu“g se“en

RI&H



Mechanische und metabolische Belastung
Ubergewichts-bedingte Gelenksbelastung Positive Energiebilanz

Metabolischer Stress

Mechanischer Stress

Aktivierung Immunantwort
in den metabolischen Geweben

Aktivierung Immunantwort
in den Gelenksgeweben

Lokale niedriggradige Entziindung Systemische niedriggradige Entziindung

Gelenkstrauma durch einmalige
oder wiederholte Uberlastung

Friihe
metabolisch
-assozierte
Arthrose

A Systemische niedriggradige

Lokale niedriggradige Entziindung

Fort-
geschrittene
Arthrose

Frihe post-
traumatische
Arthrose

RI&H

Entziindung
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0/ mit Hand-, Huft-, Knie- oder Fussschmerzen

mehr als

3 Monate

80-
757
70-
65-
60-
55-
50-
45-
40-
35-
30-
25-
20-
15

101

N

0/o mit Schmerzen
> 3 Monaten

| [

Frauen_ |
% mit behindernden Schmerzen

Manner

50-54y

55-50y

60-64y 65-69y 70-74y

Alter

Roger-Hilfiker-Diagramm mit Daten von Thomas et al., 2014

75-79y

80-84y

85+y

RI&H

This Photo by Unknown Author is licensed under CC BY<SA


http://commons.wikimedia.org/wiki/File:Blue_person_pictogram.svg
https://creativecommons.org/licenses/by-sa/3.0/

% mit_svmptomatischer oder
"radiologischer” Arthrose

601
55
50
45

40]

135_
301

259
201
151

101

Arthrose haufiger
als symptomatische

Manner, radiologisch

Daten aus der
Framingham-Studie
20%

- In anderen Studien
ist die Privalenz bhel
Frauen hoher.

(1)
5% Frauen, symptomatisch
d+
50-59y 60-69y 70-75y 2 80y

RI&H

Roger-Hilfiker-Diagramm mit Daten von Kim et al., 2014 This Photo by Unknown Author is licensed under CC BY<SA


http://commons.wikimedia.org/wiki/File:Blue_person_pictogram.svg
https://creativecommons.org/licenses/by-sa/3.0/

Zusammenhang Rontoenbild und Symptome

Es gibt einen Zusammenhang

Doch es gibt viele Menschen mit strukturellen Veranderungen (Rontgenbild) ohne
Beschwerden

In der Physiotherapie hehandeln wir nicht das Rontoenbild
Bei gleichem Rontgenbild kann es Unterschiede geben, die wir behandeln.

0.6
Q PC2: difference
£ 035 mid tolate stance;
£ ~ Mid-stance Stanljetimk
g 04 Minimum
=]
=
203
2
027
2
=
? 0.1 ’\
=1
g’ \Y \4‘
3
<-0.1

20 40 60 80 100
Percent Stance (%)

o

Neogi, T., Felson, D., Niu, J., Nevitt, M., Lewis, C. E., Aliabadi, P., ... & Zhang, Y. (2009). Association between radiographic features of knee osteoarthritis and pain: results from two cohort

studies. Bmj, 339. EI&H

Astephen Wilson, J. L., Stanish, W. D., & Hubley-Kozey, C. L. (2017). Asymptomatic and symptomatic individuals with the same radiographic evidence of knee osteoarthritis walk with different knee
moments and muscle activity. Journal of Orthopaedic Research, 35(8), 1661-1670.



Zusammenhang Rontoenbild und Symptome

- Bei gleichem Rontgenbild kann es andere Unterschiede geben, die wir behandeln.

A

Mit Symptome

Ohne Symptome

Knie Adduktions-Moment
(Druck in Richtung o-Bein)

Gangzykius

Astephen Wilson, J. L., Stanish, W. D., & Hubley-Kozey, C. L. (2017). Asymptomatic and symptomatic individuals with the same radiographic evidence of knee osteoarthritis walk with different knee E’J&H
moments and muscle activity. Journal of Orthopaedic Research, 35(8), 1661-1670.



0/ mit symptomatischer und "radiologischer" Arthrose

Knie / Hilfte
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0/o mit Schmerzen PI“S "radiologischen” Symptomen

Frauen, Knie

Manner, Knie

Frauen, Hiifte

40-49y

50-59y 60-69y 70-75y

Alter

Roger-Hilfiker-Diagramm mit Daten von Guillemin et al., 2011

RI&H

This Photo by Unknown Author is licensed under CC BY<SA


http://commons.wikimedia.org/wiki/File:Blue_person_pictogram.svg
https://creativecommons.org/licenses/by-sa/3.0/

Warum haben Frauen haufiger Arthrose?

* Nicht alle Grinde bekannt
* Hormonelle Griinde, vor allem nach Menopause (C)strogenl)
* BMI = Frauen haben ein anderes Verhaltnis von Fett / Muskulatur

* Anatomie = Frauen haben breitere Hiiften = Ausrichtung der Beine
- mehr Belastung auf Knie

* Verletzungsrisiko 2 Hormonschwankungen, lockere Bandstrukturen,
weniger Muskulatur

* Genetik =2 gewisse Gene haben mehr Auswirkungen bei Frauen

RIsH



Starke der Arthrose

Nicht alle benotigen einen

Hier soliten wir etwas Hier sehen wir die Gelenksersatz! Rber es

unternehmen: Patient:innen in der macht ja auch Hoffnung,
Physiotherapie wenn man weiss, dass

Risiko senken . m2n diese Option hat

(Verletzunosrisiko senken, Ubungstherapie, Schulung,

Gewichtskontrolle, Gewichtskontrolle falls

optimale Korperliche BMI > 25
Aktivitat..)

Zeit

MRI Befunde
Rontgenbefunde

Pra- Friihe

klinische
Phase Symptome

Radiologisch sichtbare und / oder symptomatische Arthrose

RI&H



Behandlung erster Wahl /
Firstline treatment

Trainingstherapie unter
Supervision
&
Patientenedukation

&
Gewichtsreduktion
falls BMI = 25

Zusatzliche Zusatzliche

Behandlungen falls Behandlungen falls
notig noétig

Z .B. Knie-Orthesen,
Manuelle Therapie, - Medikamente zur

schmerzreduzierende [ Schmerzreduktion

Behandlungen ML B P E vt Uberweisung zur
Abklarung einer
Operation

Skou, S. T., & Roos, E. M. (2019). Physical therapy for patients with
knee and hip osteoarthritis: supervised, active treatment is current best
practice. Clinical and Experimental Rheumatology, 37(5), 112-117.



Core
treatments

First=line
treatments

Stage 2
treatments

Stage 3
treatments

Arden, N. K., Perry, T. A., Bannuru, R. R., Bruyeére, O., Cooper, C., Haugen, I. K,, ...

10

-

f—

OARSI

Physical assessment (as needed)

l

* Arthritis information and/or education
* Structured exercise programmes

* Topical NSAIDs

* Non-selective NSAIDs

* Non-selective NSAIDs with PPI

* COX2 inhibitors

* Intra-articular corticosteroids

» Aquatic exercise, gait aids,
self-management programmes

« |AHA
* CBT with exercise

https://doi.org/10.1038/s41584-020-00523-9

ESCEO

» Arthritis information and/or education
* Structured exercise programmes

|

» Referral to health professionals plus
physical therapy

* SYSADOAs (pharmaceutical grade
glucosamine sulfate and/or chondroitin
sulfate)

* Low-dose, short-term paracetamol

» Topical NSAIDs for persistent symptoms

|

* Oral non-selective NSAIDs with PPI
» COX2-selective drugs and
non-selective NSAIDs

o Intra-articular corticosteroids and/or
IAHA

*» Short-term, weak opioids
* Duloxetine

Nur als «B_eweis», tlass_wir
uns das nicht aus den Fingern
gesogen haben.

Internationale Experte (nicht
Physiotherapeuten, sondern
Artze) geben diese
Empiehlungen ab.

RI&k

& Reginster, J. Y. (2021). Non-surgical management of knee osteoarthritis: comparison of ESCEO and OARSI 2019 guidelines. Nature Reviews Rheumatology, 17(1), 59-66.



Was machen wir mit Arthrose?

* Ubungstherapie = Beweglichkeit, Gleichgewicht,
Bewegungskontrolle, Krafttraining.

* Falls notwendig: Manuelle Therapie (zur Verbesserung der
Beweglichkeit)

* Patientenschulung (Information)

* Individuelle Physiotherapie oder GLA:D Programm (je nach Wunsch
der Patient:innen oder des Arztes).

RIskd



L Einzelsizong Ablauf Was kommt nach GLA:D?

Untersuchung
Fragebogen ausfillen GLA:D Arthrose
e 2 und Sie lernen im GLA:D Programm,
2. Einzelsitzung as - a i n
Tests GLA:D Riicken selbstandig zu trainieren.

Ziele setzen

Einfihrung Ubungsprogramm Sie konnen jedoch auch bei uns

ein progressives Krafttraining
durchfiihren, oder in einem
Fitnesszenter trainieren.

3. Einzelsitzung
Einfuhrung Ubungsprogramm
Unterlagen abgeben

, langsame Bewegungsausfiihrung, bis zu hoher Ermiidung (Borg: 15/20; Omni:
7/10). Mehrere konsekutive Ubungen pro Muskel (Vorermiidungsprinzip)

Wochen

2=4w

Physiotherapie

4. Einzelsitzung

')
]
i |
2 Gruppensitzungen : )
i 1
Patientenschulung : ~
I 8
q g
Riicken: Sl
g =t =
ArthrD“_'e' 12 Gruppensitzungen E 1 E
12. Gruppensitzungen Ubungsprogramm =1
Ubungsprﬂgramm 2 x pro Woche fiir 4 Wochen E|
2 x pro Woche fiir 6 1 x pro Woche + 1 x =1
Wochen Heimprogramm fiir 4 & : shnungsphase Hypertrophie-Training: Geringer Wiederstand [~30% -60% des
]
]
|
|
]

3 l/ Niedrigintensives Kraftausdauertraining (30-60% 1RM, ca. 15 bis 30 Wiederholungen) zur
I
i~

Abschlussgesprach Tschopp & Hilfiker e
Tests Englisch-Gruss-Strasse 32 gl/ i e 1 ks e gt ek e e & i e el
Evaluation 3902 Glis s

Abschlussbericht



Beispiel individuelier Therapie

* Wenn wir beobachten, dass jemand die Beinlangsachse nicht optimal
stabilisieren kann =2 eher neuromuskulares Training

* Wenn dies nicht der Fall ist 2 Aufbau progressives Krafttraining

°« > Achtung: Krafttraining benotigt einen gut geplanten Aufbau, damit
es nicht zu Uberlastungen kommt.

RIskd
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Indication
for joint
replacement

Radiographic
OA diagnosis

OA severity

Early-stage

OA symptoms
and signs
Detectable
biomarkers
Time
Screening detects
OA biomarkers in (a) Patient death

Fig. 5 | The potential for overdiagnosis and overtreatment of OA. In this schematic,
the vertical axis represents ‘global’ osteoarthritis (OA) disease severity and the horizontal
axis represents time (and patient age). The two horizontal dashed red lines represent the
degree of severity (disease stage) at which symptoms begin, or become so severe that
joint replacement surgery may be indicated. The lower horizontal dashed blue line
represents the disease stage at which biomarkers (MRl or molecular biomarkers) might
first detect an increased risk for disease, and the upper horizontal dashed blue line when
a diagnosis of radiographic OA can be made using plain radiography. The vertical dashed
line represents the time at which death could take place. The arrows labelled a, b and ¢
represent OA disease trajectories with different rates of disease development. In this
schematic, individuals along trajectory a, whose disease progresses slowly or not at all,
would be over-diagnosed by biomarkers; they would never experience symptoms and
any treatmentwould be overtreatment. Individuals along trajectories b and ¢ could
benefit from both having their symptoms recognized as early-stage OA and receiving
beneficial symptomatic treatment before the point at which a radiographic diagnosis
would be made. Future research could show whether OA treatment at this early stage
can modify the development of further symptoms and structural joint changes for EI&H

https://doi.org/10.1038/ individuals along trajectories b or ¢, thus providing OA disease modification.
$41584-021-00673-4




https://doi.org/10.1038/
s41584-021-00673-4

ACR classification criteria for knee OA
Clinical and

Clinical and laboratory

criteria

* Knee pain * Knee pain

At least five of the * Osteophytes
following: At least one of the
* Age >50 years following:

* Stiffness <30 min * Age >50 years

* Crepitus

* Bony tenderness

* Bony enlargement

* No palpable warmth
* ESR <40 mm/h

* RF<1:40

* Synovial fluid analysis

indicative of OA

* Crepitus

radiographic criteria

* Stiffness < 30 min

Clinical criteria

* Knee pain

At least three of the

following:

* Age >50 years

* Stiffness <30 min

* Crepitus

* Bony tenderness

* Bony enlargement

* No palpable
warmth

Proposed classification criteria for early-stage knee OA

* Knee pain: at least two episodes of pain
for >10 days in the past year

* Standard radiography: KL grade 0 or 1
or 2 (osteophytes only)

At least one of the following:

* Arthroscopy: ICRS grade |-V in at least
two compartments or grade lI-IV in one
compartment with surrounding
softening and swelling

* MRI: at least two of the following:

* At least grade 2 BLOKS for size of
cartilage loss

* At least grade 2 BLOKS for
percentage full-thickness
cartilage loss

* Signs of meniscal degeneration

* At least grade 2 BLOKS for size of

bone marrow lesions

* Patient-based questionnaires
(KOOS): 2 out of the 4 KOOS
subscales need to score
‘positive’ (=85%)

* Clinical examination: at least
one of the following needs to
be present:

* Joint line tenderness
* Crepitus

* Radiography: KL grade 0-1
standing, weight bearing
(at least two projections:
posteroanterior fixed-flexion
and skyline for patellofemoral

OA)

Fig. 2| Comparison of newly proposed classification criteria for early-stage knee OA and the ACR classification
criteria for knee OA. Criteria for diagnosis and classification are related and could overlap in the features included,
but diagnostic criteria focus on case finding and management of the individual patient in clinical practice whereas
classification criteria aim to define disease with the goal of specifying homogeneous patient groups for studies of
epidemiology, natural history and disease mechanisms and, importantly, for interventional studies. In contrast to
diagnostic criteria, classification criteria typically aim to achieve high specificity and allow for lower sensitivity, and
are thus less inclusive but more sharply defined. BLOKS, Boston Leeds Osteoarthritis Knee Score; ESR, erythrocyte
sedimentation rate; ICRS, International Cartilage Repair Society; KL, Kellgren & Lawrence; KOOS, Knee Injury and
Osteoarthritis Outcome Score; OA, osteoarthritis; RF rheumatoid factor,













Table 1 | Cytokines involved in the pathophysiology of OA

Cytokine

Activities in OA

TNF

IL-1B

IL-6

IL-15

IL-17

IL-18

IL-21
LIF

Chemokines
(CCL5, IL-8, GROa
and MCP-1)

Anti-inflammatory
cytokines
(IL-4, IL-10 and 1L-13)

Elevated in OA synovial fluid, synovial membrane, subchondral
bone and cartilage

Suppresses the synthesis of proteoglycan, link protein and
type Il collagen in chondrocytes™®

Stimulates the release of MMP-1, MMP-3 and MMP-1327.28
Induces the production of IL-63* and chemokines such as
IL-8,3* MCP-13% and CCL5 (also known as RANTES)3®

Elevated in OA synovial fluid, synovial membrane, subchondral
bone and cartilage

Suppresses type Il collagen?®?! and aggrecan expression??
Stimulates the release of MMP-1, MMP-3 and MMP-132728
Induces the production of |L-62 and chemokines such as
IL-8,%** MCP-12° and CCL5%®

Elevated in synovial fluid and sera from patients with OA3t
Upregulates MMP-1 and MMP-13 expression in combination
with IL-1p and oncostatin®83

Reduces expression of type Il collagen®®

Elevated in synovial fluid in early OA
Suggested association with MMP-1 and MMP-31%4

Induces IL-1B, TNF and IL-6 production
Upregulates NO and MMPs*%5
Downregulates proteoglycan levels®

Elevated in human OA chondrocytes

Structurally similar to the IL-1 protein family

Acts through both IL-1-dependent and IL-1-independent
pathways in OA7

Elevated in synovial fluid in early OA

Elevated in OA synovial membrane and fluid

Produced in response to IL-1p and TNF

Stimulates cartilage proteoglycan degradation, MMP synthesis
and NO production®©®

Elevated in OA tissues
Induce iINOS, MMP-1 and IL-6
Stimulate proteoglycan depletion®6:108

Elevated in OA tissues
Inhibit IL-1B, TNF and proteases
Upregulate IL-1Ra and TIMP production®

Abbreviations: CCL, CCchemokine ligand; GRO, growth-related oncogene; IL, interleukin; IL-1Ra, IL-1 receptor
antagonist; iINOS, inducible nitric oxide synthase; LIF, leukemia inhibitory factor; MCP, monocyte chemotactic
protein; MMP, matrix metalloproteinase; NO, nitric oxide; OA, osteoarthritis; RANTES, regulated upon activation,
normal T cell expressed and secreted; TIMP, tissue inhibitor of metalloproteinases; TNF, tumor necrosis factor.

Inflammatory
cells

T, cells

Intrinsic/external

Cartilage

stimuli

*MMPs
t ADAMTS-4
v Aggrecan
+Type 1l collagen

\@ Chondrocytes¢

Osteoclasts

Cytokines
(IL-1B, IL-6, IL-17, TNF)

Proteinases

O
@) 3
0%0 l
Cytokines
Cartilage
destruction
©
-]
[e)
Osteobla
Cytokines
00
O
oo
Bone

. Synovium

Synovial
macrophages

Synovial
fibroblasts

Subchondral bone

Figure 1 | The role of proinflammatory cytokines in the pathophysiology of OA. The
levels of proinflammatory cytokines, including IL-1p, TNF and IL-6, are elevated in
OA. These cytokines contribute to the pathogenesis of OA through several
mechanisms including downregulation of anabolic events and upregulation of
catabolic and inflammatory responses, effects that result in structural damage to
the OA joint. Abbreviations: ADAMTS, a disintegrin-like and metalloproteinase with
thrombospondin type 1 motifs; IL, interleukin; MMP, matrix metalloproteinase; OA,

Iﬁigte.ﬂrthritis; THFj tumor nﬁ[osés factorﬂ,I 0.1038/nrrl 2010.196
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Figure 1 | Involvement of the synovium in OA pathophysiology. Products of cartilage breakdown that are released into the
synovial fluid are phagocytosed by synovial cells, amplifying synovial inflammation. In turn, activated synovial cells in

the inflamed synovium produce catabolic and proinflammatory mediators that lead to excess production of the proteolytic
enzymes responsible for cartilage breakdown, creating a positive feedback loop. The inflammatory response is amplified by
activated synovial T cells, B cells and infiltrating macrophages. To counteract this inflammatory response, the synovium
and cartilage may produce anti-inflammatory cytokines. In addition to these effects on cartilage inflammation and
breakdown, the inflamed synovium contributes to the formation of osteophytes via BMPs. Abbreviations: ADAMTS, a
disintegrin and metalloproteinase with thrombospondin motifs; BMP, bone morphogenetic protein; CCL2, CC-chemokine
ligand 2; CXCL13, CXC-chemokine ligand 13; EGF, endothelial growth factor; GM-CSF, granulocyte-macrophage colony-
stimulating factor; IL, interleukin; IL-1Ra, IL-1 receptor antagonist; LIF, leukemia inhibitory factor; LTB4, leukotriene B4;
MMP, matrix metalloproteinase; NAMPT, nicotinamide phosphoribosyl transferase (also called visfatin); NO, nitric oxide;

NGF, nerve growth factor; OA, osteoarthritis; PGE2, prostaglandin E2; TIMP, tissue inhibitor of metalloproteinase;
TNF, tumor necrosis factor; VCAM-1, vascular cell adhesion molecule 1; VEGF, vascular endothelial growth factor. EI&H

doi:10.1038/nrrheum.2010.159



Subchondral zone

Figure 2 | Diffusion of glucose and oxygen into articular cartilage. Articular
cartilage is avascular, which means that chondrocytes must obtain nutrients and
oxygen via diffusion from the synovial fluid. Thus, these two compounds show a
gradient of concentrations in the cartilage, being lower in the deeper layers than at

the surface.




Chondrozyten

* Die Zellen des Gelenkknorpels kbnnen Knorpelabbauende Stoffe
(matrix metalloproteinases) und entzindungsférdernde
Stoffe(hautpsachlich Interleukin 1 und TNF) produzieren.

e Sie produzieren auch andere Stoffe, wie Prostaglandine, NO, und
Reaktive Sauerstoffspezies, die auch in Verbindung mit Arthrose
stehen.

RIsH
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Handarthrose
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ACR criteria

Hand pain, aching or stiffness
+

Three of the following four criteria

= Hard tissue enlargement of at least two of 10 selected joints
= Hard tissue enlargement of at least two DIPJs

= Swelling of fewer than three MCPlJs

= Deformity of at least one of 10 selected joints

Figure 1 | Classification criteria of the ACR for hand OA. Abbreviations: ACR,

American College of Rheumatology; DIPJ, distal interphalangeal joint; MCPJ,

metacarpophalangeal joint; PIPJ, proximal interphalangeal joint; OA, osteoarthritis.

Permission obtained to adapt ACR criteria from John Wiley and Sons © Altman, R.

et al. The American College of Rheumatology criteria for the classification of E’I&H
osteoarthritis of the hand. Arthritis Rheum. 33, 1601-1610 (1990).




Table 1 | Prevalence, risk factors, disease course and clinical burden in hand OA subsets

Hand OA Prevalence Risk factors Disease course Clinical burden
subset
Nodal Radiographic OA: up to 81% Agel5:17.18,21.23 Heterogeneous in general Variable: mild to high
hand OA  of elderly population®1® Female sex?* Considered as a slow process®®  Potential influence on pain, joint
Symptomatic OA: varies from High bone mineral density?6-28 After 10 years: 90% and 74% mobility, grip strength, functional
2.0-20.4%1>20 Obesity?® progression of osteophytes and  ability and aesthetics*84%:97
Mechanical or occupational factors JSN, respectively?!
and sports32-36
Familial factors®™*2
Genetic factors: RBFOX1 (also known as
A2BP1) variant (rs716508);4* mutation in
MATN3;** aggrecan VNTR polymorphism;*°
IL-1 region (IL1B and possibly IL1RN)*¢
Thumb Radiographic age-adjusted Hypermobility’#-6 Rarely studied Relative contribution of thumb
base OA 15t CMCJ OA: 7% in men, 15%  Obesity?'277 After 10 years: radiographic base OA in hand OA is
in women?#* Mechanical factors3®:78-81 progression in 1t CMCJ in controversial
Above 55 years of age: 35.8%° Familial factors®283 38% for osteophytes and in 48%  Affects pain, grip strength,
Symptomatic 15t CMCJ OA in Genetic factors: mutations in MATN344.84.85 for JSN6&t disability®6872.77.87-89
elderly: 1.9-4.1%7
Erosive In elderly population: 2.8%% Familial factors®%°7 No information in literature Higher clinical burden (more
OA Symptomatic: 6.9-10.2%%9° Genetic factors: IL1B 5810;1°1 pain, disability, stiffness) and

MS al-antitrypsin;'®? HLA-DRB1*07 allelet®®
Obesity®?

worse outcome than nonerosive
hand OA, eventually leading to
instability and ankylosis>?.9:96.104

Abbreviations: CMCJ, carpometacarpal joint; JSN, joint space narrowing; MATN3, matrillin-3; OA, osteoarthritis; RBFOX1, RNA binding protein fox-1 homolog 1; VNTR, variable number
of tandem repeats.
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Lebensstil und Arthrose
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Fig. 3 | Diet as a mismatch factor. The deleterious effects of modern diets on osteoarthritis (OA) arise
from increased adiposity and body mass, which leads to joint overload, awell-established risk factor
for OA. Mareover, high caloric intake, a low proportion of fresh fruit and vegetables and a high ratio
of omega-6 to omega-3 fatty acids, which are all hallmarks of amodern diet, participate in anincrease
in intestinal dysbiosis and permeability. These intestinal alterations increase systemic low-grade
inflammation, a biological response suggested to trigger joint cell activation in OA. Modern diets are
also considered the main cause of metabolic syndrome, which includes hypertension, insulin resist-
ance and lipid abnormalities. Each of these pathologies could indirectly have an important function
in OA pathogenesis through deleterious effects on joint tissues.
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Fig. 4 | Physical inactivity as a mismatch factor. A sedentary lifestyle and physical inactivity might
initiate and aggravate osteoarthritis (OA) and its symptoms via a variety of pathways.




Krafttraining oder Neuromuskulares Training

* Falls beim Stehen oder Gehen Tendenz zu X- oder O-Beinen =2
Neuromuskulares Training

* Falls beim Stehen oder Gehen keine Tendenz zu X- oder O-Beinen =
Starten mit sensomotorischem Training, kurze Phase
neuromuskulares Training, danach Krafttraining.

Neuromuskulares Training: Fokus auf Bewegungsqualitat. ~15 Wiederholungen
Krafttraining: Gewicht so, dass nach 10 Wiederholungen starke Mudigkeit in der Muskulatur vorhanden ist

- Achtung: Eher

Bennell, K. L., Dobson, F., Roos, E. M., Skou, S. T., Hodges, P., Wrigley, T. V., ... & Hinman, R. S. (2015).

Influence of biomechanical characteristics on pain and function outcomes from exercise in medial knee

osteoarthritis and varus malalignment: exploratory analyses from a randomized controlled trial. Arthritis care & PEH
research, 67(9), 1281-1288. https://doi.org/10.1002/acr.22558
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Hilfreiche Links

* https://www.rheumaliga-
shop.ch/media/shop/document/D301_Arthrose Broschiire_001.pdf

RIsH
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