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Objectives
Upon completion of this session, the attendee will be able to:
• Describe the current epidemiology of patellar tendinopathy in the 

athletic population
• Construct an appropriate tendon loading program with appropriate 

progressions of intensity for a patient with patellar tendinopathy
• Apply biomechanical principles into exercise selection to alter 

treatment for a patient with patellar tendinopathy

Disclosures: None



Pathophysiology and Risk Factors of 
Patellar Tendinopathy
•Patellar tendinopathy is the clinical presentation of pain and associated 
dysfunction in people with underlying tendon pathology1 

•Results from repetitive, excessive overload injury to the extensor mechanism of 
the knee and occurs frequently in sports with explosive jumping2 

•Risk factors include2 :
• Reduced Quad strength 
• Inappropriately progressed training load 
• Reduced LE flexibility 
• Reduced skill in a sport 
• Inferiorly displaced patella 



•28 Studies and over 28,000 participants found:
• Athletes: 18.3% overall prevalence

• No significant sex-based differences (only 10 studies included women)
• Soccer: 6.1%
• Basketball: 20.8%
• Volleyball: 24.8%

• Elite Athletes: 16.7%
• Non-Elite Athletes: 19.9%

• General Population: 0.1% prevalence



Clinical Case Introduction
• 16 y/o F Volleyball athlete, currently in-season (1 month left), with dx of 

(R) Patellar Tendinopathy for ~2 years
oWorse with jumping, running, deep squats/lunges
oVISA-P: 50/100
o97% LSI isometric R Quad Strength
o68.6% LSI isometric R Quad Max Rate of Force Development

1. What is the most evidence-informed initial 
management for an in-season athlete?

2. What dosage is appropriate?
3. Is pain safe during training/in-season?



Take Away: Isometrics demonstrated greater reduction in pain immediately 
after intervention and remained reduced for 45 minutes compared to 
isotonic exercise

In-Season Management of Patellar 
Tendinopathy





Proper Dosage of Isometrics

• 16 males recruited from State level volleyball and basketball leagues 
randomly assigned to 2 groups

• Short-Duration Intervention:
o 24 sets of 10-sec hold / 20-sec rest

• Long-Duration Intervention:
o 6 sets of 40-sec hold / 80-sec rest

• Time under Tension held constant at 4 minutes
• 5x per week over 4 weeks (Performed at 30-deg of knee flexion)
• Intensity: 18-80/20 on Borg Scale (85% MVC)



• Significant reduction in pain for SLDS and Hop Testing in both groups, no 
significant difference b/w groups

• Significant reduction in A-P thickness without any difference b/w groups

• Take Away: Long- and short-duration isometric contractions are equally 
effective when total time under tension in equalized (4 minutes)



• Comparing 2 groups (Pain-Guided v. Pain-Free Activity)
oPGA: using pain-monitoring model

 Pain to not exceed 5/10 (NPRS) during or immediately after and the pain rating should 
return to pre-activity level by the following morning

oPFA: not allowed to perform running, jumping, or provoking activities
oBoth groups underwent tendon loading exercises (3x per week for 12 weeks)



• PGA group had higher compliance to treatment compared to PFA 
Group

• VISA-P scores for PGA group were significantly higher than PFA group, 
demonstrating decreased sxs severity

• KOOS-QOL were significantly higher for the PGA group

*PGA group had higher compliance to treatment compared to PFA Group



*KOOS-QOL were significantly higher for 
the PGA group

*VISA-P scores for PGA group were 
significantly higher than PFA group, 
demonstrating decreased sxs severity



Application to Clinical Case
• Initial Tx Focus: Isometrics and Education

oProgressing intensity and duration as tolerated
 Duration: Total time under tension ~4 minutes, 2-3x per day (45 seconds x5 repetitions) ; 

work:rest ratio of 1:2
 Intensity: 70-80% or <5/10 NPRS ("tolerable") - added resistance throughout rehab 

progression
oPerformed prior to practice/competition and immediately after due to analgesic 

effect
oEducation!!



Heavy Slow Resistance (HSR) or Eccentrics 
on Patellar Tendinopathy Management

• HSR
o2 included studies that demonstrated improvement in pain and function at 

12-week f/u

• Eccentric
o9/10 studies showed positive results for eccentric exercise in improving pain 

and function
o1 Study compared to standard concentric exercise showing no significant 

difference between groups





Heavy Slow Resistance (HSR) or Eccentrics 
on Patellar Tendinopathy Management

• Updated systematic review
• Lack of direct HSR comparing to Eccentric training

o In the included studies HSR was performed in combination with other 
therapy/exercise



Comparison of Findings
ECCENTRICS

Pros:
o Affordable and easier to perform at home
o All eccentric training groups improved VISA-P scores 

compared to other interventions (1 exception)

Cons:
o Less effective when compared to training interventions 

that utilize multiple training methods (isometrics + 
moderate slow resistance or HSR)

o No long term (>24 weeks) studies were included

o Interventions varied but most utilized:
 25-degree Slant Board
 15 repetitions, 2x/day
 12 to 24-week program

HEAVY SLOW RESISTANCE (HSR)

Pro:
o All included studies demonstrates significant 

improvement in function and reduction in pain after 12 
weeks and up to 52 weeks

Con:
o Need more specialized equipment to follow specific 

research protocol

o Intervention:
 Deep Squats, Leg Press, and hack squats
 4 sets with 6-15 repetitions 
 2-3x/week for 6 to 12 weeks



HSR or Eccentrics?

• HSR has better research showing long-term outcomes
• Both have research showing benefits in pain and function

• Take away: Consider what the patient can tolerate, perform 
consistently, and their preference



What can I use to load if unable to utilize 
hack squat, leg press, or SLDS due to 
excessive pain or not having access to 
equipment?



This article compared 35 different rehab 
exercises to help clinical guidance in 
progressive loading of the patellar tendon, 
creating the patellar tendon loading index

Patellar Tendon Loading Index
• Understanding biomechanical load to the 

patellar tendon to alter exercise selection to 
match patient tolerance, as well as a guide 
for exercise progression



Patellar Tendon 
Loading Index

• Beginning stages of rehab, loading peak and loading 
impulse, are more important to progressively increase 
tendon's load tolerance7

• In the advanced stages (RTS) may be more important to 
focus on loading rate7



• Hip-to-Knee moment ratio increased (larger hip moment and smaller knee 
moment) with increasing trunk angle and squat depth – Hip Dominant 
Movement Pattern
o 1-degree increase in trunk angle increase hip-to-knee ratio by 2% -> Less stress on 

Knee

• Hip-to-Knee moment ratio decreased (smaller hip moment and higher knee 
moment, i.e. more demand for knee extensors) with increasing shank angle 
– Knee Dominant Movement Pattern
o 1-degree increase in shank angle decrease the ratio by 2.9% -> More stress on Knee

• Take Away: Verbal cues to increase trunk flexion and land softly may help 
to improve load transmission7
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• Compared Forward Step Lunge with Knee In Front of Toes (FSL-FT) 
and Knee Behind Toes (FSL-BT)
oPeak Patellar Tendon Stress FSL-FT > FSL-BT
o Stress Impulse FSL-FT > FSL-BT
oQuadriceps Force FSL-FT > FSL-BT

A: Forward Step Lunge 
with Knee in Front of Toes 
(FSL-FT)

B: Forward Step Lunge 
with Knee Behind Toes 
(FSL-BT)



Isotonic Loading Application to Clinical 
Case

• Pt enjoyed lifting weights and had access to school gym/Planet Fitness -> After 
presenting both options pt wanted to pursue HSR

• Initiated HSR once pt was transitioning to offseason to prevent over training 
effect and when she was able to tolerate (<5/10 NPRS) loading

• Continued with isometrics program daily and as warm up prior to HSR

• Initial Exercises: DL Squat (~60-degrees/to tolerance), Lateral Step Tap (4"-
>8"), Split Squat (tolerable range)
o Tempo: 3-sec eccentric + 3-sec concentric
o 3-4 sets per exercise
o 12-15 reps (progressing to 6-8 reps as intensity and tolerance increased)
o 2x per week
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Plyometric Application to Clinical Case

SatFriThurWedTueMonSun

X (Rest)XXX (Rest)XXX (Rest)Iso

XXHSR

XXPlyo/RTP

• Once patient was able to tolerate without >5/10 NPRS, initiated in the 
clinic

• Progressed plyometrics based on tolerance and loading rate



Plyometric Application to Clinical Practice

SatFriThurWedTueMonSun

X (Rest)XXX (Rest)XXX (Rest)Iso

XXHSR

XXPlyo/RTP

• Once patient was able to tolerate without >5/10 NPRS, initiated in the 
clinic

• Progressed plyometrics based on tolerance and loading rate



Summary of Progressing Across the 
Course of Treatment10



Conclusion of Clinical Case
• Patient completed 10 sessions over the course of 12 weeks
• Outcomes:

oAble to complete off-season practices without >5/10 pain (including jumping, 
running, etc.)

oVISA-P: 75 (50 start)
oNo significant change in Max Quad Strength (started at >95% LSI)
o87.1% LSI R Quad Max Rate of Force Development (68.6% start)

• Discharged to continue HEP independently



Thank You! Seth Jackson PT, DPT, CSCS
Seth.Jackson@UHhospitals.org
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