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THEN AND NOW
Meredith Petschauer, PhD, ATC, LAT
University of North Carolina – Chapel Hill

Management of Tendonitis, 
Tendinosis
or is it
Tendinopathy?

OBJECTIVES

Understand the physiology and 
mechanism behind tendinopathy

Understand  how it is diagnosed
Describe the past and current treatment

WHAT WE DID THEN

Those of you who have been practicing 
more than 10 years answer the 
following question:

WHAT MAKES IT HAPPEN?

Excessive loading  
Degenerative condition
Lack of inflammatory response

 Tendon biopsies have shown a lack of inflammatory cells 
(Longo)

 Prostoglandin levels are normal

Failed healing 

BUT WAIT !

 There is some evidence of inflammatory cells 
 T and B Lymphocytes (Fredberg, Joseph)

 Macrophages
 Neutrophils

Higher levels of glutamate
 Lactate in the tendinopathic Achilles tendon is 

almost twice that of the normal Achilles tendon. 
(Alfredson)

More cells that don’t belong, but not inflammatory
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WHAT ABOUT BLOOD SUPPLY?

 Tendons are bradytrophic
 Tendon injury tends to develop places that do not have 

good blood supply.
 There is evidence of Neovascularization

 May be linked to pain

 Very little turnover of extracellular matrix in tendon after 
18yrs old. (Heinemeier)

CONTINUUM OF TENDON INJURY

Degenerative Tendinopathy

Pooling of Proteoglycan Severely disorganized collagen

Tendon Disrepair

Neovascularity Matrix disorganization

Reactive Tendinopathy

Proliferative response May be not S&S

WHAT DOES THIS MEAN?

We are not entirely sure
Clearly overload is the problem
Overload can be intrinsic or extrinsic
Healing is haphazard and disorganized at best
Pain may be caused by chemical irritants that 

are not helping healing

HOW IS IT DIAGNOSED?

Symptoms only

US is the best imagery to use. (Warden)
 thickening of the tendon
 discontinuity of the fibers
 focal hypoechoic areas
 loss of fascicle organization
 focal calcification
 partial or complete ruptures
 thickening of the hypoechoic paratenon with poorly 

defined borders,
 contours of the tendon may be deformed with a 

bumpy appearance 

US IMAGE OF TENDON NSAID AND CORTISONE

NSAIDS:
 Randomized controlled trials show no effect of NSAID 

medications (Astrom)
 May also inhibit healing
 In early phases, however, it may be helpful because it 

may reduce proteoglycans.
 Jury is still out, probably has more of an effect on pain 

than anything else. (Joseph)

Cortisone has been commonly used 
 Reduces pain
 Leads to structural weakness
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CRYOTHERAPY

 Cold and compression have been shown to be effective 
due to reduction in blood flow (Knoblock)

THERMOTHERAPY

Athletes who received Diathermy at 434 Hz for 4 
weeks had less pain and an increase in function 
compared to US and traditional exercise program
(Giombini)

ULTRASOUND

While widely used, there is no 
evidence that suggests it is effective.  

Low intensity pulsed US

IONTO/PHONO

Dexamethasone has a neg charge and is 
driven through the skin

Might have the same risks/effects as 
injection

Not shown to actually make it to the 
tendon

BRACING/TAPING

Decrease patella tendon pain on incline squat with 
tape and strap

Decrease pain during sport participation with tape, 
strap, and placebo (deVreis)

 In the Achilles, the taping has been shown to reduce 
pain (McClinton)

Other bracing should be limited as immobilization is 
detrimental.

CROSS FRICTION/IASTM

Theory is that you can facilitate the 
inflammatory response 

Anecdotally we have seen success
 May assist in alignment of the fibers (Joseph)

 Manual therapy can be used to assist with muscle pain 
(McClinton)
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LASER

Low level laser therapy found to be 
effective

2 treatment days per week for 4 weeks for 
total energy of about 170 J/cm2 (Doyle)

SHOCKWAVE THERAPY

Acoustic  energy is introduced 
Creates a high pressure wave which is 

followed by low pressure
This creates cavitation and tensile load
Theory is that this facilitates healing because it 

causes a micro trauma
Showed mixed results in decreasing pain and 

increasing function
 Better results with plantar fasciitis

NITRIC OXIDE

Administered through a transdermal patch
 Thought to influence blood flow and collagen 

synthesis
Analgesic effect
Positive effect on clinical symptoms
Positive effect on function (Paoloni)

DRY NEEDLING

Some have shown it to be effective, but those 
were also in combination with PRP or eccentric 
training protocol (Krey)

Concluded in a meta analysis looking at PRP 
where dry needling was the control that there 
was not positive effect on pain with dry needling 
and therefore was an effective control. (Fitzpatrick)
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PRP

No difference between eccentric exercise groups 
that received PRP and that received the 
placebo.  (deVois)

No differences between PRP, dry needling or 
placebo groups (Tsikopoulos)

Evidence that highly cellular Leukocyte Rich PRP 
(LR-PRP) (Fitzpatrick)

TENEX

“ultrasonic energy is utilized to precisely emulsify 
and remove tissue in the vicinity of a working tip that 
oscillates at high frequencies”

 This removes pathological tissue which facilitates 
healing

Rehab starts 2-4 weeks after procedure
Has been shown to be successful in patients with 

plantar fasciitis (Langer)

ECCENTRIC EXERCISE
 Provide Mechanical stimulus to the tendon cell
 Clinical trials have shown (Mafi, Roos, Beyer, Young)

 decrease in pain
 increase in function
 Reduction in tendon thickness
 Facilitation of tendon remodeling
 Reduction in neovascularization
Achilies: Heel Drops (Alfredson)

 3 sets 15 twice a day
 Up with good, down with bad

 Patellar: Decline Squat
 On incline board
 Similar paramenters

ISOMETRIC EXERCISE

Eccentric exercise protocols are difficult in season 
because of discomfort

4 week intervention of a single leg decline squat 
showed increase in function and decrease in pain 
(Rio)

Has been shown to produce cortical inhibition in 
comparison to isotonic exercise which may help 
with pain.(Rio)

Effects were found to last 45 minutes.

 What do we call it?
 It is recommended that the term tendinopathy be used 

as a clinical diagnosis for patients with pain in the 
tendons. 

 Tendinosis and tendinitis require a biopsy showing 
degeneration or inflammation. 

 If symptoms are present for more than 3 months, the 
tendinopathy is categorized as “chronic,” for symptoms 
present between 6 and 12 weeks as “subacute,” and for 
symptoms present between 0 and 6 weeks as “acute.” 
(Fredberg)

NOW THAT THINGS ARE CLEAR AS 
MUD? HOW DO WE TREAT IT?

Eccentric and Isometric exercise seem to be the 
best non invasive treatment

PRP and Tenex might be successful, but are 
experimental and expensive

All other modalities are helping with pain
Have many tools, when one does not work, 

choose another!
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