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ARTHROSCOPY AND SPORTS MEDICINE

Patellar tendinopathy: an overview of prevalence, risk factors,

f‘)

Check for
updates

screening, diagnosis, treatment and prevention  Table1 Prevalence and risk factors of PT

Andreas Theodorou'® . Georgios Komnos' - Michael Hantes'

Authors Prevalence Risk Factors

Lian et al. [4] Vol oubalind5% Male gender
Basketbill 32% High weight
Qverall prevalence in these sports: 14.2% Tall height
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Zwerver et an [J]

de Vries et al. [8]

Van der Worp et al. [11]

Increased number of weight and jump training
Increased number of sport-specific training in basketball

The overall prevalence of PT is 8.5%
Volleyball: 14.4%

Handball: 13.3%

Basketball: 11.8%

Male gender )
Participating in sports

Increased number of training hours

Playing surface

Track and field: 6.9% Young age

Field hockey: 5.1% Higher BMI

Korf-ball: 4.8% Tall height

Soccer: 2.5% Y,
Overall prevalence in study’s population (Volley- Male gender

ball and basketball): 13%

Overall prevalence in study’s population (Volley-
ball and basketball): 18.6%

Heavier load on the patellar tendon
BMI is not a risk factor
Age is not a risk factor

Male gender

Increased number of training hours

Playing at the national level compared with playing at
the regional level

Playing volleyball compared with playing basketball

Playing position in volleyball but not in basketball

Higher age

Playing surface

BMI and waist-to-hip ratio were not associated
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>> Muskel und Sehneilden eine funktionelle Einheit
(Muscle-Tendori>ait, MTU)

>»>(Ubertragt die im Muskel generierten Krafte auf den
Knochen (Force transmission)

>> Fahigkeit zur Speicherung elastischer Energie
Mechanische Eigenschaft: >>Steifigkeit< <
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Steifigkeit / Young Moduls:
>> Widerstandsfahigkeit gegen Verformung
aufgrund einer von aulleneinwirkenden Kraft

Siress

Stf&”\, %
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Belastung:

Malliaras P, Cook J, Purdam C, Rio E. Patellar Tendinopathy: Clinical Diagnosis,
Load Management, and Advice for Challenging Case
Presentations. J Orthop Sports Phys Ther. 2015
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Tendon Research Group, QMU London

Triggers
Extrinsic
 factors
* Vigorousand repefitve  * Normal aging Workplace, sports, daily kfe
excessive loading * Gender Smeoking

* Muscle imbalance * Bodyweight and height - Alcohol
= Matalignment * Hormonal background Bad nutritional habit
* Training emors * Ganetic constitution - Environmental factors{cold weather,

* Pre-existing disorders faulty footwear and equipment)

* Prior tendon injuries Pharmacologicel agents

Multifactorial etiology
Altered tendon blology, blomechanics, structure and composition

Repair,adaption

Healthy { \ l. Reactive
tendon \ / tendinopathy

Risk factors
. Microtrauma ~a

Inflammation Oxidative stress
v v
Altered MMP Apoptosis

ll. Tendon dysrepair

lil. Degenerative tendinopathy
| Changed

tendonmatrix  Cellularity, MMPs,  Cell-cell, Innervation

; cell Cytokine  cell-matrix ~ Vascularity
phenotypqs profiles disruption
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Normal or

Unloaded tendon

Optimized load

Normal tendon Adaptation

Excessive load Appropriate Strengthen
and risk factors load

Reactive tendinopathy
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> J Physiol. 2007 Sep 15:583(Pt 3):1079-91. doi: 10.1113/jphysiol.2007.135392. Epub 2007 Jul 26.

Time course of muscular, neural and tendinous Time (days)
adaptations to 23 day unilateral lower-limb 0 2 4 6 8 10 12 14 16 18 20 22 24
suspension in young men 0 % S e . e T [T P

Maarten D de Boer ', Constantinos N Maganaris, Olivier R Seynnes, Michael J Rennie,
Marco V Narici -5 p

Affiliations + expand
PMID: 17656438 PMCID: PMC2277190 DOI: 10.1113/jphysiol.2007.135392

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/304658189

15 -
Are Sport-Specific Profiles of Tendon Stiffness and Cross-Sectional Area
Determined by Structural or Functional Integrity? _
S .20 - » Muscle AQSA o
M - Tendon Stiffness \ 4
CITATIONS READS e YGU ngls MOdUIUS
37 1,138

Relative decrease (%)

-25 - + lorque

5 authors, including:

Hans-Peter Wiesinger Florian Rieder **T
' University of Salzburg Paracelsus Medical University Salzburg
43 PUBLICATIONS 350 CITATIONS 27 PUBLICATIONS 120 CITATIONS - 30 -
SEE PROFILE SEE PROFILE
Alexander Kdsters Erich Miiller
University of Salzburg . University of Salzburg
64 PUBLICATIONS 525 CITATIONS 718 PUBLICATIONS 8,090 CITATIONS m 35
SEE PROFILE SEE PROFILE

Figure 2. Relative decrease (%) at 14 and 23 days of suspension
for m. quadriceps femoris ACSA (s), patellar tendon stiffness__
(@), patellar tendon Young’s modulus (0) and torque (4) =
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Time (days)
0 2 4 6 8 10 12 14 16 18 20 22 24
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a Muscle ACSA
-»-Tendon Stiffness

Relative decrease (%)

Resuts  Test: (Ry()) (A1)  Show: [ Graph| [ Table Reactive Strength Index RS|
@ -0 2] RSI = Sprungh©ohe (m) / Bodenkontaktzeit (s)
Zeit (s) B Aufenthaltszeit (AVG) [ Flugzeit (AVG) ,& or

wigp Rstufung nach Flanagan:

0,38, /8%

1\ 4
T T < 1.5: geringe Reaktivkraftfahigkeit
029 029 1.5 — 2.0: moderate Reaktivkraftfahigkeit

2.0 — 2.5: gut ausgepragte Reaktivkrafttahigkeit
2.5 — 3.0: hochausgepragte Reaktivkraftfahigkeit
> 3.0: exzellente Reaktivkraftwerte

RJ() - 1 RJ(]) - 1 RJ(j) - 1 RJ(]) - 1
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Journal of Musculoskeletal m
J Musculoskelet Neuronal Interact 2019; 19(3):300-310 and Neuronal Interactions @& A"

Review Article

How do tendons adapt? Going beyond tissue responses to
understand positive adaptation and pathology development: 19 cyclic strain 6% cyclic strain

A narrative review

No strain 3% cyclic strain >9% cyclic strain

Sean |. Docking, Jill Cook

'La Trobe Sport and Exercise Medicine Research Centre, College of Science, Health and Engineering, La Trobe University,Australia $

Maladaptive response

due to overgtimitiation
(increases iN"PLAEN2 and COX-1

ang»-2 expression, apoptosis

acivaion markers (SAPK's))

Adaptation/homeostasis
(type 1 collagen mRNA
expression, minimal MMP-1
and collagenase expression)

h_—_—_———-

Maladaptive response

due to understimulation
(MMP-1 and collagenase
expression, minimal type 1
collagen mRNA expression)

~

_-————————_____.\_\————_—
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Open Access Journal Article DO

Wie Viel Alkohol enthalten Bier' Wein, Sekt und SChn aps? * The effects of alcoholic compounds on the stability of

type I collagen studied by differential scanning

calorimetry.
Kyosuke Fukuda, Takashi Nezu, Yoshihiro Terada

* Bier (4,8 % vol.),
Rotwein (11 % volgr

Sekt (11 %) Kyushu University
SchnagS (33 %Nbt.) 01 Sep 2000 - Dental Materials Journal
(The Japanese Society for Dental Materials and Devices) - Vol. 19, Iss: 3, pp 221-228
- Alkoholkonsum ab
%vol fordert di
: 2,4%vol tordert die

U ©
@ @ Expression des MMP1
Enzyms (Matrix
e

O

Metalloproteinase-1)

STIFTUNG
GESUNDHEITS
WISSEN

Quelle: Lange et al. (2016) (eigene Umrechnung)

© Stiftung Gesundheitswissen 2020

- 10g Alkohol reduzieren
die kollagene Resynthese
der Sehne um 10 Tage!
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4-Stage Achilles Rehabilitation Program ”Die Sehne braucht Zug!“

Required
Tendon
Capacity

w4 ) DVZ / Plyometrie

3.)Energiespeicherung

2.) Kraftaufbau SuprakEXZ
1.1) Kraftaufbau via HSRT

n SMALL STEPS
@ C 1.) Isometrie
urrent

Tendon Capacity

Source: Peter Brukner: Brukner & Khan's Clinical Sports Medicine: Injuries, Volume 1, 5e: www.csm.mhmedical.com
Copyright © McGraw-Hill Education. All rights reserved.
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Schmerzfrei
und isometrisch

Training bei Patéllarsehnen-Tendinopathie Frustrierend, langwierig und anfangs

schmerzhalt = das sind wohl die hauhigsten Assoziationen zum Jumpers Knee, Bei

der Reha von Patienten mit Patellar-Tendinopathie ist Geduld gefragt = und ein schmerzireie

isometrisches Training mit hohen Belastungen wie dem tendoneuroplastischen Training

JAN SCHRODER - TRAINING / CARE / PHYSIOTHERAPY - Sport Medical Network For Athlete RevelepmenhOhter kortikaler Hemmung bei

~Die Sehne braucht Zugl

Rio et al:
- Athleten~it Tendinopathie haben gréf3ere

koxtikdale Hemmung der Quadrizepsaktivitat.

Tube et al:

- erhdhte kortikale Hemmung kann zu
phasischen (intermittierend auftretenden)
nozizeptiven Reizen fuhren, die sich ahnlich
dem belastungsabhangigen Schmerz bei PT

auldern.
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HSRT:

Heavy Slow Resistent Training

K/A
HSRT:
w008 \ - lange Time under Tension
60.00 - Fokus auf flache, aber lange Kraftkurve

- hohe Kadenz: 4-2-4-2

force (kg)

40.00

20.00

>>Bedehkel< <
0.00 lil. Degenerative tendinopathy
0 0.5 1 1.5 2 | 2.5 3 3.5 4 4.5 5 m::::'g::m Cellularity, MMPs, Colicol. Innervation
time (s) cell Cytokine cell-matrix  Vascularity
— Testl —- Test2 phenotypes  profiles disruption
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Contents lists available at ScienceDirect

Journal of Science and Medicine in Sport 3SAMS

journal homepage: www.elsevier.com/locate/jsams

Original research

Do physical or imaging changes explain the effectiveness of progressive

tendon loading exercises? A causal mediation analysis of athletes with
patellar tendinopathy

Jr
)] ‘ . :‘ .
., 8

-
=

Jie Deng *™*, Jos Runhaar ¢, Stephan J. Breda °, Edwin H.G. Oei °, Denise Eygendaal ?, Robert-Jan de Vos ?

2 Department of Orthopedics and Sports Medicine, Erasmus MC University Medical Center, the Netherlands

b Department of Radiology and Nuclear Medicine, Erasmus MC University Medical Center, the Netherlands
¢ Department of General Practice, Erasmus MC University Medical Center, the Netherlands

>>The beneficial effect of progressive tendon
loading on patellar tendinopathy was NOT

mediated by changes in physical properties, tendon
thickness or degree of neovascularisation< <

P
P
L
')
-
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Macrophage

TNFa
IL-6
IL-12
IL-1
INOS

v
Pro-inflammatory-—

—

—

collateral tissue damage

MO macrophage

N2
iagropiage

IL-10
IL-4
IL-13
TGF-B1

v
I—

———Immunoregulatory

——————

fibrobalst proliferation
scar tissue formation

extracellular matrix degradation

phagocytosis and apoptosis—

type lil collagen production

e

————
————

\\

Tendon Healing

Early Phase

Late Phase
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EXPERIMENTAL IMMUNOLOGY doiz 10.1111/5ji.12162

------------------------------------------------------------------------------------------------------------------------------------------------------------------

An optimized Protocol for Human M2 Macrophages
using M-CSF and IL-4/IL-10/TGF-f Yields a Dominant
Immunosugnpressive Phenotype

S. a7, A Warnecke*, X.-M. Zhang*, V. Malmstromt & R. A. Harris*

>>ABER warum hilft Training trotzdem?!

- Repolarisation durch GA1 Training
- Repolarisation durch Intervalltraining
bei Laktatkonzentration >12mmol
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BEES vs VfL Stade
05.04.25 | 18:30 Uhr
L o A

DBS Halle VT STADE
Bm%““ PRASENTIERT VON BASKETBALL
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