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Tendinopathien bei Sportlern 

..„dass der Terminus der „Tendinitis“, der eine 
in flammatorische Komponente suggeriert, 
ausgedient hat und allen falls noch für 
die deskriptive Histopathologie taugt.  
Wir benutzen den neutralen Begriff der  
„Tendinopathie“ als allgemeinere Beschreibung 
von Krankheitsbildern, die aus der Dysbalance  
zwischen Belastung und Belastbarkeit in und um  
die Sehnen und ihre Ansätze entstehen. 
 
(J.-D. Rompe, J. Pfeil 2004) 



Verteilung der Tendinopathien bei Sportlern 

•  Schulter    10,5 % 
•  Ellenbogen   7,1 % 
•  Hand    5,9 % 
•  Becken / Hüfte   13 % 
•  Untere Extremitäten  63,4 % 

 - Knie   37,8 % 
 - Fuß    25,6 % 
    (Krahl 1996) 



Biomechanik 

 
-  Überlastung von Druck- und Zugwirkung 
 
500-8000 N Patellarsehne (Johnson et al 1996) 

17,5xKG beim Gewichtheben (Kraft>Reisskraft) 
 
 



Pathomechanismus 

•  Mikrotraumatisierung 
•  Intratendinöse Scherkräfte 



Tendinopathien bei Sportlern 
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patellar tendon does not insert into the inferior pole of the
patella but continues over the anterior surface of the patella
to be continuous with the quadriceps tendon (Fig. 5). In
deep knee flexion the central portion of the patellar ligament
is displaced around the prominent inferior pole of the
tendon (Fig. 6). Such impingement could explain the char-
acteristic site of the lesion, the normal patellofemoral joint
morphology, and also why surgical release of the tendon or
partial excision of the inferior pole of the patella are benefi-
cial (Martens et al 1982). It also explains the site of the
degenerative lesion (Figs 2, 5 and 6). This theory is not
incompatible with the histological features of intratendinous
fibrinoid necrosis, mucoid degeneration and chronic inflam-
mation as described by Martens et al (1982). 

We wish to thank Mr L. Shepstone for his statistical advice in the compila-
tion of this paper.

No benefits in any form have been received or will be received from a
commercial party related directly or indirectly to the subject of this article.

References
Blazina ME, Kerlan RK, Jobe FW, Carter VS, Carlson GJ. Jumper’s

knee. Orthop Clin North Am 1973;4:665-78.
Bodne D, Quinn SF, Murray WT, et al. Magnetic resonance images of

chronic patellar tendinitis. Skeletal Radiol 1988;17:24-8.
Brattström H. Shape of the intercondylar groove normally and in recurrent

dislocation of patella: a clinical and x-ray-anatomical investigation. Acta
Orthop Scand 1964;Suppl 68:1-148.

Davies SG, Baudouin CJ, King JB, Perry JD. Ultrasound, computed tom-
ography and magnetic resonance imaging of patellar tendinitis. Clin
Radiol 1991;43:52-6.

El-Khoury GY, Wira RL, Berbaum KS, Pope TL, Monu JU. MR imag-
ing of patellar tendinitis. Radiology 1992;184:849-54.

Ferretti A, Ippolito E, Mariani P, Puddu G. Jumper’s knee. Am J Sports
Med 1983;II:58-62.

Fritschy D, DeGautard R. Jumper’s knee and ultrasonography. Am J
Sports Med 1988;16:637-40.

Insall J, Salvati E. Patella position in the normal knee joint. Radiology
1971;101:101-4.

Johannson S. En Forut Icke Beskriver Sjukdom i Patella. Hygiae
1992;84:161.

Johnson DP, Eastwood DM, Witherow PJ. Symptomatic synovial plicae
of the knee. J Bone Joint Surg [Am] 1993;75-A:1485-96.

Khan D, Wilson MA. Bone scintigraphic findings in patellar tendonitis. J
Nucl Med 1987;28:1768-70.

King JB, Perry DJ, Mourad K, Kumar SJ. Lesions of the patellar liga-
ment. J Bone Joint Surg [Br] 1990;72-B:46-8.

Laduron J, Shahabpour M, Anneert JM, Osteaux M. Use of dynamic US
and MR imaging in the assessment of trochleotendinous knee impinge-
ment syndrome. RSNA 79th Scientific Assembly and Annual Meeting,
1993:208.

Martens M, Wouters P, Burssens A, Mulier JC. Patellar tendinitis:
pathology and results of treatment. Acta Orthop Scand 1982;53:445-50.

Merchant AC, Mercer RL, Jacobsen RH, Cool CR. Roentgenographic
analysis of patellofemoral congruence. J Bone Joint Surg [Am] 1974;56-
A:1391-6.

Mourad K, King J, Guggiana P. Computed tomography and ultrasound
imaging of jumper’s knee-patellar tendinitis. Clin Radiol 1988;39:162-
5.

Osgood RB. Lesions of the tibial tubercle occurring during adolescence.
Boston Med Surg J 1903;148:114-7.

Roels J, Martens M, Mulier JC, Burssens A. Patella tendinitis (jumper’s
knee). Am J Sports Med 1978;6:362-8.

Schlatter C. Verletzungen des schnabelförmingen Fortsatzes der oberen
Tibiaepiphyse. Beitr Z klin Chir Tubing 1903;38:874-8.

Sinding-Larsen MF. A hitherto unknown affection of the patella in chil-
dren. Acta Radiol 1921;1:171-3.

Stanish WD, Curwin S. Tendinitis: its etiology and treatment. Collamore
Press, Lexington, MA, 1984.

Stanish WD, Rubinovich RM, Curwin S. Eccentric exercise in chronic
tendonitis. Clin Orthop 1986;208:65-8.

Zernicke RF, Garhammer J, Jobe FW. Human patellar-tendon rupture: a
kinetic analysis. J Bone Joint Surg [Am] 1977;59-A:179-83.

Fig. 6

A diagrammatic representation of the stress in the superior part of the patel-
lar tendon while the knee is in flexion. If the condition was due to a stress
overload, the maximal stress and the lesion would be in the superficial
aspect of the tendon (a). If it was due to impingement the classical lesion as
identified on MRI would be observed (b).

Maximal stress in flexion 
Impingement 

(Johnson et al 1996) 



•  Keine Entzündung 
•  Mikrotraumen (Friktion) 
•  Ödem 
•  Hypoxie 
•  Neovaskularisation (Boesen et al 2006) 

•  Neoneuralisation (Substanz P) 
•  Postkapilläre Abflussstörung 

•  Stoffwechselstörung (Harnsäure;  
Krabbenerkrankung) 

Mechanisch / metabolische Theorie 
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intraligamentous signal intensity on both short and long TE
sequences and indistinct ligamentous margins (Bodne et al
1988; El-Khoury et al 1992). The dynamic sequencing of
static MR scans has been found to be useful in the assess-
ment of patellofemoral instability but has not yet been
applied to patellar tendonitis. 

We have performed a prospective, controlled study to
define and quantify the characteristic MRI appearance and
to analyse the patellofemoral morphology in patellar tendo-

nitis using plain radiography, MRI and dynamic MRI along
with several new imaging sequences with the knee in exten-
sion and in flexion. 

PATIENTS AND METHODS

We included all patients who had been diagnosed as having
chronic patellar tendonitis but failed to respond to treatment
for six weeks by rest, anti-inflammatory medication,
stretching exercises and physiotherapy. There were 18 men
and one woman (24 knees); five men had bilateral symp-
toms. Their average age was 32.1 years (19 to 52) and their
average height 187 cm (168 to 198). At the time of presenta-
tion they had had symptoms for an average duration of 15
months (2 to 60). Four patients had had a steroid injection
(methylprednisolone acetate 80 mg). Ten patients had
grade-3 symptoms, eight grade-2 and six grade-1 (Blazina
et al 1973; Table I).  

Conventional radiography included anteroposterior, lat-
eral in extension, lateral in 30° flexion and skyline patellar
views in 30° of knee flexion. We performed MRI with a Sie-
mens Magnetom Impact (1.0 T) superconducting MRI scan-
ner (Siemens House, Bracknell, UK). All scans were
obtained using a dedicated knee coil with fields of view

Fig. 1

A fast short TI inversion recovery (STIR) sagittal MR scan showing
patellar tendonitis.

Fig. 2a Fig. 2b

FSE T2-weighted transverse MR scans in (a) patellar tendonitis and (b) a normal knee.

Table II. Classification of the signal intensity (axial images) of the
ligament

0 Normal tendon appearances

1 Increased signal intensity in less than 25% of the axial cross-sectional 
tendon width

2 Increased high-signal intensity in 25% to 50% of the axial cross-sec-
tional tendon width

3 Increased high-signal intensity occupying more than 50% of the axial 
cross-sectional tendon width



Risikofaktoren 

 
•  BMI 
•  Achsenfehler 
•  Muskeldysbalance 
•  Trainingsumfang 
•  Sprungsportarten 

Tiemessen et al 2009 



Klassifikation 

Rutland et al 2012 



Diagnostik der Tendinopathien bei Sportlern  

Anamnese:  Sx zu Beginn der Belastung (Frühphase) 
  Sx-steigerung während der Belastung (Spätphase) 
  Risikofaktoren 

 
Befundung:  Palpation cave Diagnose (Cook et al 2001) 

  Körperstatus (Beinlänge, Beinachse, Muskel 
   Beweglichkeit, Fußstatik) 
   



Diagnostik der Tendinopathien bei Sportlern  

Diagnostik:  - Ultraschall (Spezifität 0,63-0,83; Sensititivität 0,68-0,87) 
  + Doppler 
  - MRT (Spezifität 0,68-0,70; Sensititivität 0,50-0,57) 
  (zum Ausschluss Teilruptur) 
   

 

Neovessels 
Sympathikus Innervation vom 
Dorsalen Peritendium 

        Danielson et al 2008 



Behandlungsoptionen 

 
•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen Polidocanol: 3-6x x 5-10 ml unter Doppler-US Kontrolle 

unterbricht Neovessel und Nerveneinwachsen (Coombes et al 2010) 
 
PRP: positive Tendenzen (Gossen 2012) 
 
High Volumen Spritze (Crisp et al 2008) 
 
Kortison: kurzfristige Verbesserung mit langfristigen Folgen  
(van Ark et al 2011) 
 
- Hautschaden 
- Sehnenrupturen (Sharpio et al 2007) 
- Wundheilungsstörung 
- Infektionsrisiko (Molloy 2009) 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

3x15 W ; 2x täglich für 12 Wochen 
 
 

http://www.eccentrictraining.com 

Alfredson et al 2003 
Knobloch et al 2010 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

12 Wochen Programm (Loppini & Maffulli 2012) 

Tage	
   Pause	
   MTT	
   Physio	
   Dehnung	
  
30	
  s	
  x3-­‐4	
  

1-­‐5	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Kein	
  MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

5-­‐10	
   Kein	
  sportart-­‐	
  
Spezifisches	
  T	
  

MTT	
   X	
   HüBebeuger,	
  Strecker	
  
Beuger,	
  Wade	
  

10-­‐18	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

18-­‐34	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

34-­‐48	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

48-­‐72	
   Beginn	
  
sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

Komplette Belastungspause ist nicht notwendig 
(Saithna et al 2012) 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

12 Wochen Programm (Loppini & Maffulli 2012) 

Tage	
   Pause	
   MTT	
   Physio	
   Dehnung	
  
30	
  s	
  x3-­‐4	
  

1-­‐5	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Kein	
  MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

5-­‐10	
   Kein	
  sportart-­‐	
  
Spezifisches	
  T	
  

Bewegungsanbahnung:	
  kurzer	
  Fuß	
  
KoordinaQon	
  Einbeinstand	
  Boden/Posturomed	
  
Beinachse	
  –	
  Bipedal	
  +	
  Aufrichtung	
  
StabilisaQon/KräBigung	
  Unterschenkel/HüBe	
  
Zentrale	
  StabilisaQon:	
  dorsal+	
  ventral	
  Ke^e	
  	
  

X	
   HüBebeuger,	
  Strecker	
  
Beuger,	
  Wade	
  

10-­‐18	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

18-­‐34	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

34-­‐48	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

48-­‐72	
   Beginn	
  
sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

Komplette Belastungspause ist nicht notwendig 
(Saithna et al 2012) 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

Bewegungsanbahnung: kurzer Fuß 
Koordination Einbeinstand Boden/Posturomed 
Beinachse – Bipedal + Aufrichtung 
Stabilisation/Kräftigung Unterschenkel/Hüfte 
Zentrale Stabilisation: dorsal+ ventral Kette  



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

12 Wochen Programm (Loppini & Maffulli 2012) 

Tage	
   Pause	
   MTT	
   Physio	
   Dehnung	
  
30	
  s	
  x3-­‐4	
  

1-­‐5	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Kein	
  MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

5-­‐10	
   Kein	
  sportart-­‐	
  
Spezifisches	
  T	
  

MTT	
   X	
   HüBebeuger,	
  Strecker	
  
Beuger,	
  Wade	
  

10-­‐18	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Bewegungsanbahnung:	
  Beugen+Strecken	
  (Entlastung)	
  
KoordinaQon:	
  Einbeinstand	
  Posturomed	
  +	
  /	
  Kreisel	
  
StabilisaQon	
  /KräBigung:-­‐	
  Fuß/Unterschenkel	
  
Knie	
  exzentrik	
  +	
  vast.	
  Med.	
  
HüBe	
  ARO/ABD/ADD/HüBextension	
  
Zentrale	
  StabilisaQon:	
  dorsal	
  /	
  ventral	
  /	
  lateral	
  

X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

18-­‐34	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

34-­‐48	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

48-­‐72	
   Beginn	
  
sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

Komplette Belastungspause ist nicht notwendig 
(Saithna et al 2012) 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

Bewegungsanbahnung: Beugen+Strecken (Entlastung) 
Koordination: Einbeinstand Posturomed + / Kreisel 
Stabilisation /Kräftigung:- Fuß/Unterschenkel 
Knie exzentrik + vast. Med. 
Hüfte ARO/ABD/ADD/Hüftextension 
Zentrale Stabilisation: dorsal / ventral / lateral 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

12 Wochen Programm (Loppini & Maffulli 2012) 

Tage	
   Pause	
   MTT	
   Physio	
   Dehnung	
  
30	
  s	
  x3-­‐4	
  

1-­‐5	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Kein	
  MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

5-­‐10	
   Kein	
  sportart-­‐	
  
Spezifisches	
  T	
  

MTT	
   X	
   HüBebeuger,	
  Strecker	
  
Beuger,	
  Wade	
  

10-­‐18	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

18-­‐34	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

KoordinaQon:	
  Einbeinstand	
  Kreisel/	
  labile	
  Unterlagen	
  
StabilisaQon	
  /	
  KräBigung:	
  -­‐	
  Unterschenkel/	
  Fuß	
  Stand	
  
Knie	
  exzentrik	
  LH	
  
HüBe	
  Stand	
  
Zentrale	
  StabilisaQon:	
  +	
  RotaQon	
  von	
  kranial/kaudal	
  
Vorbereitung:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  Laufen	
  
Springen/	
  Absprung-­‐Landung	
  

X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

34-­‐48	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

48-­‐72	
   Beginn	
  
sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

Komplette Belastungspause ist nicht notwendig 
(Saithna et al 2012) 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

Koordination: Einbeinstand Kreisel/ labile Unterlagen 
Stabilisation / Kräftigung: - Unterschenkel/ Fuß Stand 
Knie exzentrik LH 
Hüfte Stand 
Zentrale Stabilisation: + Rotation von kranial/kaudal 
Vorbereitung:          
  - Laufen, Springen/ Absprung-Landung 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

12 Wochen Programm (Loppini & Maffulli 2012) 

Tage	
   Pause	
   MTT	
   Physio	
   Dehnung	
  
30	
  s	
  x3-­‐4	
  

1-­‐5	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Kein	
  MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

5-­‐10	
   Kein	
  sportart-­‐	
  
Spezifisches	
  T	
  

MTT	
   X	
   HüBebeuger,	
  Strecker	
  
Beuger,	
  Wade	
  

10-­‐18	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

18-­‐34	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

34-­‐48	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

KoordinaQon:	
  Trampolin	
  Springen	
  
StabilisaQon	
  /	
  KräBigung:	
  -­‐	
  Unterschenkel/Fuß/HüBe	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Instabile/	
  labile	
  Unterlagen	
  
	
  Beincurl	
  exzentrik	
  
Zentrale	
  StabilisaQon:	
  	
  	
  	
  	
  	
  -­‐	
  mit	
  langem	
  Hebel	
  
mit	
  Langhantel	
  
Spezifische	
  Vorbereitung:	
  -­‐	
  plyometrisches	
  Training	
  
Springen	
  
Start-­‐/Stoppbewegung	
  	
  

X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

48-­‐72	
   Beginn	
  
sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

Komplette Belastungspause ist nicht notwendig 
(Saithna et al 2012) 



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

Koordination: Trampolin Springen 
Stabilisation / Kräftigung: - Unterschenkel/Fuß/Hüfte  
Instabile/ labile Unterlagen 
Beincurl exzentrik 
Zentrale Stabilisation:      - mit langem Hebel mit Langhantel 
Spezifische Vorbereitung: - plyometrisches Training, Springen 
Start-/Stoppbewegung  



Therapie der Tendinopathien bei Sportlern 
Behandlungsoptionen 
 

•  Injektionen 
•  MTT / exzentrisches KT 
•  ESWT 
•  Operationen 
•  Alternativbehandlungen 

12 Wochen Programm (Loppini & Maffulli 2012) 

Tage	
   Pause	
   MTT	
   Physio	
   Dehnung	
  
30	
  s	
  x3-­‐4	
  

1-­‐5	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

Kein	
  MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

5-­‐10	
   Kein	
  sportart-­‐	
  
Spezifisches	
  T	
  

MTT	
   X	
   HüBebeuger,	
  Strecker	
  
Beuger,	
  Wade	
  

10-­‐18	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

18-­‐34	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

34-­‐48	
   Kein	
  sportart-­‐	
  
spezifisches	
  T.	
  

MTT	
   X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

48-­‐72	
   Beginn	
  
sportart-­‐	
  
spezifisches	
  T.	
  

KoordinaQon:	
  inter-­‐	
  und	
  intramuskulär	
  
KräBigung:	
  -­‐	
  MaxkraBtraining,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  reakQves	
  KraBtraining,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  Plyometrisches	
  Training	
  
Sportartspezifische	
  Bewegungsmuster:	
  -­‐	
  
Blocksprünge	
  
untere	
  Zuspiel	
  +Block	
  
EBST	
  Kreisel	
  Zuspielformen	
  
Dribbling	
  gegen	
  Widerstand	
  	
  BTE	
  	
  

X	
   HüBbeuger,	
  Strecker,	
  
Beuger,	
  Wade	
  

Komplette Belastungspause ist nicht notwendig 
(Saithna et al 2012) 
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Koordination: inter- und intramuskulär 
Kräftigung: - Maxkrafttraining, 
                  - reaktives Krafttraining, 
                  - Plyometrisches Training 
Sportartspezifische Bewegungsmuster: 
BTE  
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(Van der Worp 2012) 

•  Invitro Studien positiv 
•  Klinische Studien uneinheitlich 

60 % gute Ergebnisse  
•  In Kombination mit exzentrisches Training „golden standard“  
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RESULTS: 
Only one randomized controlled trial (RCT) met inclusion criteria; all other included studies were case series. 
Median sample size 24, range 11-138, mean age at surgery 26.8 ± 3.2 years, mean follow-up 32.5 ± 18.4 
(median 31, range 6-60) months. Return to sport rate: global 78.5 %, open group 76.6 % and arthroscopic 
group 84.2 %. Success rate: global 84.6 %, open group 87.2 % and arthroscopic group 92.4 %. Differences 
between groups were not statistically significant. CMSs were positively correlated with the year of publication 
(P < 0.05). 
CONCLUSIONS: 
Minimally invasive arthroscopically assisted procedures have not reported better statistically significant results 
when compared to open surgery in the treatment of chronic proximal patellar tendinopathy. The methodology of 
studies in this field has improved over the past 15 years, but well-designed RCTs using validated patient-based 
outcome measures are still lacking 

Open versus arthroscopic surgical treatment of chronic proximal patellar 
tendinopathy. A systematic review. 
Marcheggiani Muccioli GM, Zaffagnini S, Tsapralis K, Alessandrini E, Bonanzinga T, 
Grassi A, Bragonzoni L, Della Villa S, Marcacci M. 
 
Knee Surg Sports Traumatol Arthrosc. 2013 Feb;21(2):351-7 
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Surgical treatment compared with eccentric 
training for patellar tendinopathy (Jumper's Knee). 
A randomized, controlled trial. 
Bahr R, Fossan B, Løken S, Engebretsen L. 
Source 
Oslo Sports Trauma Research Center, Department of 
Sports Medicine, Norwegian School of Sport Sciences, 
P.O. Box 4014 Ullevaal Stadion, 0806 Oslo, Norway. 
roald.bahr@nih.no 
Abstract 
BACKGROUND: 
Although the surgical treatment of patellar tendinopathy 
(jumper's knee) is a common procedure, there have 
been no randomized, controlled trials comparing this 
treatment with forms of nonoperative treatment. The 
purpose of the present study was to compare the 
outcome of open patellar tenotomy with that of 
eccentric strength training in patients with patellar 
tendinopathy. 
METHODS: 
Thirty-five patients (forty knees) who had been referred 
for the treatment of grade-IIIB patellar tendinopathy 
were randomized to surgical treatment (twenty knees) 
or eccentric strength training (twenty knees). The 
eccentric training group performed squats on a 25 
degrees decline board as a home exercise program 
(with three sets of fifteen repetitions being performed 
twice daily) for a twelve-week intervention period. In the 
surgical treatment group, the abnormal tissue was 
removed by means of a wedge-shaped full-thickness 
excision, followed by a structured rehabilitation program 
with gradual progression to eccentric training. The 
primary outcome measure was the VISA (Victorian 
Institute of Sport Assessment) score (possible range, 0 
to 100), which was calculated on the basis of answers 
to a symptom-based questionnaire that was developed 
specifically for patellar tendinopathy. The patients were 
evaluated after three, six, and twelve months of follow-
up. 
RESULTS: 
There was no difference between the groups with 
regard to the VISA score during the twelve-month 
follow-up period, but both groups had improvement (p < 
0.001). The mean combined VISA score for the two 
groups increased from 30 (95% confidence interval, 25 
to 35) before the start of treatment to 49 (95% 
confidence interval, 42 to 55) at three months, 58 (95% 
confidence interval, 51 to 65) at six months, and 70 
(95% confidence interval, 62 to 78) at twelve months. In 
the surgical treatment group, five knees had no 
symptoms, twelve had improvement but were still 
symptomatic, two were unchanged, and one was worse 
after twelve months (p = 0.49 compared with the 
eccentric training group). In the eccentric training 
group, five knees did not respond to treatment and 
underwent secondary surgery after three to six months. 
Of the remaining fifteen knees in the eccentric training 
group, seven had no symptoms and eight had 
improvement but were still symptomatic after twelve 
months. 
CONCLUSIONS: 
No advantage was demonstrated for surgical treatment 
compared with eccentric strength training. Eccentric 
training should be tried for twelve weeks before open 
tenotomy is considered for the treatment of patellar 
tendinopathy. 

METHODS: 
Thirty-five patients (forty knees) who had been referred for the treatment of grade-IIIB patellar 
tendinopathy were randomized to surgical treatment (twenty knees) or eccentric strength training 
(twenty knees). The eccentric training group performed squats on a 25 degrees decline board as 
a home exercise program (with three sets of fifteen repetitions being performed twice daily) for a 
twelve-week intervention period. In the surgical treatment group, the abnormal tissue was 
removed by means of a wedge-shaped full-thickness excision, followed by a structured 
rehabilitation program with gradual progression to eccentric training. The primary outcome 
measure was the VISA (Victorian Institute of Sport Assessment) score (possible range, 0 to 
100), which was calculated on the basis of answers to a symptom-based questionnaire that was 
developed specifically for patellar tendinopathy. The patients were evaluated after three, six, and 
twelve months of follow-up. 
CONCLUSIONS: 
No advantage was demonstrated for surgical treatment compared with eccentric strength 
training. Eccentric training should be tried for twelve weeks before open tenotomy is considered 
for the treatment of patellar tendinopathy. 

Bahr et al 2006 
Surgical treatment compared with eccentric training for 
Patellar tendopathy 
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•  Hyaluronsäure (Muneta et al 2012) 

54 % exzellent condition; 40 % good condition 
 
•  Topisches Nitroglycerin (McCallum et al 2012) 

Review: 6 Mon. Gute Ergebnisse (2x2 Hübe Nitro) 
 
•  NSAR 
Cave: langfristiger negativ Effekt (Tsai 2010) 

 
•  Somatosensorisches Profil (van Wilgen 2013) 

 
•  Akupunktur (Neal 2012) 

Review: Evidenz für Wirksamkeit 
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•  Taping 
•  Bandagen / Schuheinlagen 
•  Kryotherapie 
•  Lasertherapie / Magnetfeld 
•  Biostimulation 

  Evidenz-Level II-III 



Konzept 

Physiotherapie 
Kinesiotape, Bandage, Einlage 
ggf. exzentrisches KT  

Pause sportartspezifisches Training 
PRP + Komplett MTT 
gff. Operation 

Physiotherapie 
Kinesiotape,etc. 
Exzentrisches KT 

Belastungsreduktion 
Physiotherapie,etc. 
Kinesiotape 
TST 
Komplett MTT  

A
na

ly
se

 P
at

ho
m

ec
ha

ni
sm

us
 



Zusammenfassung 

•  Hohe Belastung auf eine bradytrophe Struktur 

•  Funktionelle und exakte Diagnose mit Ursachenforschung 

•  Kenntnis der Pathomechanismen 

•  Konsequente und geduldige konservative Therapie 

•  Operationstechniken 


