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EBP Course Objectives

 At the end of this course participants will be able to:
 Explain the available evidence of the pathophysiology 

of patellar tendinopathy.

 Select the best treatment options to manage patellar 
tendinopathy. 

 Create a comprehensive rehabilitation program to most 
effectively treat patients with patellar tendinopathy.
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Presentation Outline

 Patellar Tendinopathy pathophysiology

 What’s the current evidence?

 Strapping

 Therapeutic Modalities

 Massage

 Exercise Programs 

 Summary

Patellar Tendinopathy

 5-10% of all knee injuries = tendinopathy (Foss, 2012)

 Patellar tendinopathy effects up to 45% of elite 
athletes  (Lian, 2005)

 Low-moderate levels of long-term pain

 Career ending?

Patellar Tendinopathy

 Mechanical overload causes tensile failure and 
strain of the tendon (Schmid, 2002)

 Degeneration vs Inflammation? (Cook, 2009)

 Histologically not tendinitis (Rees, 2006)

 Jumper’s knee?

 Tendon thickening

 Collagen Disorganization
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Patellar Tendinopathy

 Factors contributing
 Repetitive submaximal loads (Peace, 2006)

 ↑ training/practice volume (Visnes, 2012)

 ↓ flexibility, ↓ strength (Cook, 2004)

 ↑  Body mass (Crossley, 2007; Jeon, 2017)

Rethink treatment protocols

 Stage of tendinopathy? 

 Symptom Management vs Healing?
 Rest? 

 Modalities

 Strapping

 Exercise regimens

(Cook and Purdam. 2009)

Patellar Tendon Straps

 Anecdotal reports of symptomatic relief (Khan, 
1998)

 Lack of evidence

 Focal pressure, alleviate strain/tensile forces 
transmitted through tendon (Lavaghino, 2011)

 ↓ patellar tendon length, ↓ tendon angle

 ↓ reduction in avg/max tendon strain
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Pain

 15-30% ↓ in pain
 MCID of VAS between 8-30mm (Gallagher 2001, Kelly 1998, Lee 2003)

 Low baseline response, threshold for change not appropriate 
for chronic pain studies (Kersten 2014)

 Chronic MSK pain (baseline <4cm) reported average ↓ of 17% 
described pain as “much better” (Salaffi, 2004)

 Biomechanical changes?
 Pre-wrap?

Ultrasound non-thermal effects

 ↑ cell permeability   promotes remodeling 
 calcium enters cell + potassium can move in and out quickly

release of proteins  building blocks of collagen

 Collagen synthesis
 ↑ fibroblast activity

 macrophage activity (anti-inflammatory mediator)  promotes healing

○

Ultrasound Evidence?

 No difference than placebo (Warden, 2008)

 Double-blind placebo controlled

 Improvement in both groups, no differences.

 “Ultrasound can likely be excluded as a treatment 
for patellar tendinopathy” (Larsson, 2012)

Therapeutic/non-thermal
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Extracorporeal shockwave therapy
 Low-frequency, high-pressure sound
 Original use  kidney/gall stones, urologic/gastric

 Microtrauma
 reduce calcification, reactivate inflammatory process, promote 

healing

 pain reduction 

 Hydraulic, pneumatic, electromagnetic piston
 Transducer (similar to US)

ESWT Evidence? (van Leeuwen, 2009)

 SR: 7 Articles – 283 total patients

 75% of patients resulted in improvement of pain and 
knee function 
○ No markers of healing. 

 Poor study quality  difficult to draw interpretations
○ No consistency in treatment protocols (time/intensity)

 Promising but inconclusive.

Electrical Stimulation

 Sub-sensory (no sensations/twitch)

 Sensory level (Tingling sensations, pins/needles)

 Motor-level (Muscle contraction, no pain)

 Noxious-level (Pain stimulation)

 Muscle Fiber (Long phase duration, ↑ intensity)
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Electrical Stimulation Evidence? 

 Animals (Rat/Rabbit models) (Hu et al., 2014; Folha et al., 2015)

 A few case-reports which discuss a treatment battery.

 Elbow tendinopathy (Dingemanse, 2014)

 Some evidence to support both Low and High Frequency 
TENS

Low-Powered Laser (Alves, 2014)

 Effects related to photochemical/photomechanical
 Chromophores (i.e. melanin, hemoglobin, cycloxegenase (COX), myoglobin, etc)

 Absorbed photons  mitochondria  ATP production

 ATP energy  changes/alters cellular activity
○ Greater effect in injured tissue

 Altered NCV  ↓ pain

 ↑ Collagen production  ↑ healing

 ↑ Macrophage activity  ↓ inflammation

LLLT Evidence?  (Nogueira, 2015)

 Previous studies low samples- 7-52 patients.
 3 randomized double-blinded studies – only Achilles

 ↓ pain, ↑ strength, ↓ inflammation

 Different power/settings/dosage

 Achilles vs patellar tendinopathy? 

 Combine with exercise programs to improve 
outcomes? 
 Eccentric/laser > healing than laser/sham.
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Friction massage

 Break up scar tissue
 Mobilize/stimulate mechanical changes

 Reduce adhesions

 Analgesic effect
 Stimulate sensory nerves

 ↑ local circulation

Friction Massage Evidence?

 Poor evidence specifically for patellar tendinopathy
 Most study in conjunction with other therapies

 SR (Joseph et al, 2012), 9 studies
 Theory exists and is supported even with newer 

understanding of pathophysiology.

 Some evidence: Studies only assessed pain reduction 
over time and measures of function NOT healing/tendon 
properties.

Exercise Programs

 Loading Programs
 Concentric

 Eccentric

 Heavy slow-resistive
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Exercise Programs

 Concentric only decline exercises have been shown to 
not be effective at treating patellar tendinopathies
(Jonsson, 2005; Mafi 2001; Malliaras, 2013)

 Several studies have shown good outcomes utilizing 
eccentric loading regimens (Alfredson, 1998, 2003; Stanish and Curwin, 
1986; Silbernagel, 2007)

 Heavy slow resistive training? (Beyer, 2015; Kongsgaard, 2009)

Eccentric training

 Necessary to remove from sport during program?
 Silbernagel, 2007:  No need to remove; 

○ Complete removal may be contraindicated – loading is necessary to 
maintain healthy tendons.

Manage/reduce training loads.

 Use a pain-monitoring model.
 Always <5 on a VAS

 Pain post-exercise OK but no pain the next morning.

 Pain/stiffness not allowed to increase week to week.

Eccentric Program Progression

 Based on Patient comfort
 Curwin and Stanish (1986): ↑ Velocity 

 Alfredson (1998): ↑ Load

 Silbernagel (2007): ↑ Volume
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Eccentric Exercise Problems

 Painful  Poor patient compliance.
 Study enrolled compliance: Visnes 58%, Cannell 92%, Young 72%, 

Kongsgaard 89%  

 Moderate evidence: ↑ outcomes are NOT ASSOCIATED with:
 Change in tendon stiffness and modulus

 Reduced Doppler area and anteroposterior diameter

 Collagen content

 Jump performance 

 Other options?  Heavy Slow Resistance

Heavy Slow Resistance Programs

 Squat, leg press and hack squat (Kongsgaard, 2009)

 3X/week, 1 supervised 

 15 RM week 1, 12 RM 2-3, 10 RM 4-5, 8 RM 6-8, 6 RM 9-12

 6 s/repetition (con/ecc); complete extension to 90⁰ of knee flexion

 Sporting activity w/only light discomfort (maximal VAS of 3 cm)

Heavy Slow Resistance Evidence

 Better compliance than EE programs
 Less painful.

 Strong Evidence
 ↑ Knee Extensor Torque (Kongsgaard, 2009;2010)

 Moderate Evidence
 ↑ Muscle CSA (Kongsgaard, 2009)

 2 HQ studies, which showed that improved clinical outcomes ARE 
associated with (i) ↓ Doppler area and anteroposterior diameter and 
↑ fibril density, ↓ fibril mean area; possible ↑ collagen synthesis

 Inconclusive: ↓ tendon stiffness 
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Other available treatments for PT

 NSAID’s?

 Sclerosing injections (neovascularization)

 Platelet Rich Plasma
 Only 2 RCTs (Dragon et al 2014; Vetrano et al 2013)

 No evidence for tendon healing (Promising, but unproven)

 Surgery - arthroscopy/debridement
 Minimally invasive techniques (teno

Conclusions

 Strapping: Reduced pain by 25%.  No healing.

 Ultrasound: Not effective.

 ESWT: Promising.

 E-stim: No evidence.

 LLLT: Promising, little evidence.

 Friction massage: Some evidence. Need long-term studies.
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Conclusions

 Physical training (specifically, EE and more recently 
HSR) has strong, consistent evidence for the treatment 
of patellar tendinopathy

 HSR better than EE?  (Malliaras, 2013)

 EE limited by Sx’s

 Load intensity not maximized in EE  High RM in HSR

 More tendon adaptations  remodeling

Questions?

arosen@unomaha.edu

@adam_rosen

coe.unomaha.edu/hk


