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Goals

• What is “regenerative medicine?”
• What are current treatment options available for osteoarthritis and 

tendinopathy? 
• What is the evidence behind these treatments?



“Regenerative Medicine”

• Field of medicine focused on “biologically repairing, replacing, or 
regenerating damaged or diseased tissues”



Osteoarthritis Tendinopathy



Osteoarthritis Treatment

Activity Modification
Physical Therapy

Surgery 

• Corticosteroid
• Hyaluronic Acid
• Regenerative Medicine

Injections



Regenerative Medicine for Osteoarthritis

1. Platelet-rich plasma (PRP)
2. Bone marrow aspirate concentrate (BMAC)
3. Micro-fragmented adipose tissue (MFAT)
4. Umbilical cord products, amniotic tissue
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150 million

1 mL

Platelet count of 150 indicates 150 million platelets per mL of blood

1.5 billion

10 mL 9 billion

60 mL
PRP



60mL whole blood è 6 mL of PRP = 
10x platelet concentration

9 billion platelets

9 billion platelets injected into joint



5 common questions

1. How do you explain the variability in the literature?
2. Will this cause my cartilage to grow back?
3. How long will it last?
4. How do I know if I am a good candidate?
5. I also have arthritis in my foot. Does PRP work for that?
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288 participants, mild-moderate knee OA, PRP vs saline 106 participants, mild-moderate knee OA, PRP vs HA 
vs oral NSAID

20mL blood draw
Average 1.6 billion platelets injected

60mL blood draw
Average 5.5 billion platelets injected

12 month follow up: no difference in pain or cartilage volume 12 month follow up: PRP group superior with pain, 
stiffness, and physical function



PRP Dosing Matters

1.6 billion PLT

20 mL
5.5 billion PLT

60 mL

*Platelet count of 150
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• May decrease inflammatory biomarkers
• May halt degeneration



PRP injection can reduce 
the concentrations of 
inflammatory cytokines 
IL-6, IL-1β, TNF-α 
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Duration

• Most studies include 1-2 years of follow up
• Longest study follow up 5 years



5 common questions

1. How do you explain the variability in the literature?
2. Will this cause my cartilage to grow back?
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• Osteoarthric human chondrocytes treated with 
PRP from younger (18-35) vs older (≥65) donors

• PRP from young donors induced more youthful 
chondrocyte phenotype

Platelets of younger individuals may be more potent
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Summary: Regenerative Medicine for OA



Osteoarthritis Treatment

Activity Modification
Physical Therapy

Surgery 

• Corticosteroid
• Hyaluronic Acid
• Regenerative Medicine

Injections



Summary: Regenerative Medicine for OA

Platelet-rich plasma
1. Mostly studied in knee OA but also safe for other joints with OA
2. Has not been shown to “reverse” OA

• May decrease inflammatory biomarkers and halt the progression of OA
3. Important factors in determining efficacy:

• Platelet dose injected
• Patient age
• OA severity

4. Variable outcomes reported in the literature
• May improve pain and function 1-2 years post-injection

5. Not covered by insurance
6. Does not work right away – takes about 6 weeks to start having an effect

BMAC, MFAT, Umbilical cord products/amniotic tissue
• Less literature



Osteoarthritis Tendinopathy



Background

Tendon has poor blood supply

Tendonitis à Tendon disrepair à Tendinosis



Background





Treatment options

• Rest, ice, elevate, NSAIDs
• Inflammation is not the problem in tendinosis!



Treatment options

• Pro-inflammatory
• Controlled microtrauma to convert a chronic 

injury (i.e. tendinosis) into an acute injury 
with healing potential 

• Anti-inflammatory
• Weakens tendon, 

reduces collagen 
strength

Regenerative Medicine





Regenerative Procedures for Tendinosis

1. Extracorporeal shockwave therapy (ESWT)
2. Percutaneous Needle Tenotomy
3. PRP
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Extracorporeal Shockwave Therapy (ESWT)

• Propagates sounds waves though 
tissue to the injured tendon
• Stimulates interstitial and 

extracellular responses
• Increased collagen synthesis
• Cellular proliferation
• Neovascularization



Extracorporeal shockwave therapy (ESWT)

• Weekly sessions for 3-5 weeks
• Minimal side effects
• No time away from sport
• Clinical improvements ~6 weeks
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Percutaneous needle tenotomy
1. Microtrauma 
2. Controlled acute inflammatory 

response
3. Release of angiogenic factors and 

neovascularization
4. Tendon healing and remodeling 



Tenex: Percutaneous Ultrasonic Ablation





Regenerative Procedures for Tendinosis

1. Extracorporeal shockwave therapy (ESWT)
2. Percutaneous Needle Tenotomy
3. PRP



PRP



Does it cause tendon to grow back?

• Nothing definitive on MRI
• Animal studies show tendons post-PRP have increased biomechanical 

strength and improved histological appearance



• 100 patients with lateral epicondylitis
• Success: 25% reduction in pain score 

at 1 year
• 49% steroid group
• 73% PRP group

• Steroid better initially (at week 4), 
then declined by week 12

PRP vs steroid: 
Tennis Elbow



• 230 patients: tenotomy vs (PRP + tenotomy)
• Successful outcome: 25% improvement in pain
• PRP group better pain relief at 24 months

• 83% in PRP + tenotomy
• 69% in tenotomy





Summary: Regenerative Medicine for 
Tendinopathy
• Tendinosis is a chronic condition resulting from tendon disrepair
• First line treatment is proper physical therapy!
• The goal of regenerative procedures is to cause a controlled acute 

inflammatory response to restart tendon healing process in refractory 
cases
• 3 main options

1. Extracorporeal shockwave therapy
2. Percutaneous needle tenotomy
3. PRP

• Safety has been established
• Clinical outcomes are promising but precise role still needs to be 

established
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Thank you!


