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What would PRP or 
stem cells work for? 

• Cartilage regeneration
• Knee osteoarthritis

• Tendonopathy/tendon to bone healing
• Rotator cuff tears
• Tennis elbow, achilles tendonopathy

• Bone healing
• Spinal fusion



-RBC’s

+/-WBC’s

Plasma and
platelets

Platelet Rich Plasma: 
“Volume of plasma that 

has a platelet count 
above the baseline of 

whole blood.”

What is PRP?



Caption™
Smith & Nephew

Cascade™ MTFSymphony II™ DePuy

Magellan™ Medtronic GPS®III  Biomet

Arthrex ACP™

All PRPs are NOT the same!



Platelet-membrane-based
Ø 1100 proteins
Ø The Good:
TGF-B – Transforming growth factor
PDGF – Platelet derived growth factor
IGF – Insulin-like growth factor 
FGF – Fibroblast growth factor
VEGF – Vascular endothelial growth factor 
Cell-adhesion molecules – fibronectin, fibrin, 
vitronectin

Not so good
Growth factor inhibitors…they are there too

PRP releases potent growth factors



• Amount of whole blood used 
• Efficacy of platelet recovery
• Final volume of plasma in 

which the platelets are 
suspended.

Final platelet and growth factor concentration 
dependent upon:

> 50% variance in platelet concentrating ability – even 
with the same technique.

Castillo et al.  Am J Sports Med

But the actual amount is not consistent…



• 8 subjects
• Mean age 31.6 years
• 3 repetitive blood draws

• Conclusions
• PRP > whole blood in plt conc
• Single = Double spin techniques
• High variability within systems

…and PRP can vary from day to day in the same individual.



…and PRP can vary from day to day in the same individual.

• Cell counts inconsistent day to day
• Has implications since PRP is often 

given repetitively
• Biologic factors that may influence 

this variability unknown
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AJSM 2017

No difference in WOMAC Pain
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AJSM 2017

Mild OA, lower BMI worked better
lowers pro-inflammatory cytokines.

Conclusion: “significant improvements were seen 
in other patient-reported outcome measures, with 
results favoring PRP over HA.” 

Improved IKDC Scores 6-12 
Months with PRP

Inflammatory markers
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Systematic Reviews of Level 1 and Level 2 evidence

Riboh et al AJSM 2015
Meheux Arthros 2016

Khoshbin et al Arthrosc 2013
Chang et al APMR 2014

Studies favor PRP with modest effect
No evaluation of alteration of natural history



Within the PRP group, the concentrations of platelet-derived growth factors were 
high in patients with a score above the MCID for VAS at 6 months.

Randomized controlled trial (Level 1 evidence)

--works for all areas of the knee equally well
--more patients reached MCID with PRP vs HA
--no statistical difference in clinical outcomes



• PRP and Early OA

• Level 1, 2 evidence
• SAFE for patients who want to use it

• Likely beneficial with LP-PRP
• Effect size relatively small
• No long term data on natural history
• No MRI findings showing cartilage 
preservation Or cartilage growth

8/20/21 27



Chronic Tendonopathies
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§Elbow epicondylitis
§Achilles tendinopathy
§Jumper’s knee

§Conditions that have not done well 
historically with surgical treatment
• Increased growth factors in necrotic, 

degenerative tissue areas
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§Level II evidence
§20 patients with refractory epicondylar pain
• PRP w WBC single injection vs. bupivicaine

§6 month time point, PRP group with 81% 
improvement in VAS scores
§25-month f/u – PRP group with 93% reduction in 

pain

AJSM 2006
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§RCT, level II, double-blinded

§230 pt, chronic lateral epicondylar tendinopathy 
3 mo in duration

• 116 in PRP, leukocyte-enriched

• 114 in active control

§12-week no difference

§24-week significant improvement in pain and 
reduced tenderness

Summary for Lateral Epicondylitis

Decent level 1 evidence to support
PRP over steroid to improve symptoms

Use LR-PRP for lateral epicondylitis

AJSM 2014



2019
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AJSM 2015

Conclusions:
“Platelet-rich plasma is a safe and 
promising therapy in the treatment of 
recalcitrant PT. However, its superiority 
over other treatments such as physical 
therapy remains unproven.”



What about PRP for tendonopathy/PTRCT?

Randomized patients with partial tears to steroid vs PRP injection

Both groups got better
PRP slightly better than steroid at 12 weeks
No difference at 6 months
No difference in MRI findings at 6 months

EJOST 2016



Slight improvement with 
PRP at 3 months, no 
difference at 6 months

KSSTA 2015

What about PRP for tendonopathy/PTRCT?



Rotator Cuff Repair Studies
PRP doesn’t work!

• No difference in UCLA scores outcomes at 6, 12, 24 months

• Randelli et al JSES 2011

• No significant difference in Constant and tendon scores on 
MRI

• Castricini et al AJSM 2011

• Wang et al AJSM 2015

• No difference in clinical scores at 1-yr f/u, possible negative 
effect on healing

• Jo et al AJSM 2011

• Rodeo et al AJSM 2012

• Weber et al AJSM 2015
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Rotator Cuff Repair Studies
PRP might work?

• Early pain reduction, no difference in 
healing

• D’Ambroisi  MSK Surg 2016

• Holtby AJSM 2016

• Improved healing in large tears (SR only)

• Pandey JSES 2016 

• Jo et al AJSM 2015 

• (3% PRP vs 20% Control)
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• Prospective RCT of 54 patients at  5 
years after RC repair of small to 
medium tears
• No difference in clinical outcomes
• No difference in retear rates
• “PRP did not enhance healing rates 

or clinical outcomes at 5 years”
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Arthroscopy 2021

Retear rates were lower--19% vs 25%
Constant score better—did not meet MCID
ASES, UCLA score no different

Compared different types of PRP---only ‘pure’ PRP seemed to make a difference



Summary for rotator cuff

• Not beneficial for partial 
tears
• May add some benefit to 
decrease retear rates
• Other options (scaffolds, 
augments) may be better



PRP and injections for spine disorders

• Discogenic back pain
• Goal of successful 

treatment  and avoid 
surgery

• Spine fusion
• Improve fusion rates
• Decrease need for autograft 

harvest
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“Intradiscal PRP is a safe and a possibly effective treatment 
for discogenic low back pain.”

“This trial demonstrates encouraging preliminary 6 month 
findings, using strict categorical success criteria, for 
intradiscal PRP as a treatment for presumed discogenic low 
back pain.”

47% success 
at 6 months



PRP and the Spine, Clinical Studies

The current best evidence showed that utilization of PRP was not associated with significant improvement in 
patient-reported outcomes such as Visual Analog Score for pain compared to the. Moreover, PRP was found to 
be associated with lower fusion rates.



What I tell patients about PRP

• PRP is overall SAFE

• Probably will make some conditions better

• Not all formulations are the same
• Daily concentrations of platelets and growth factors are 

actually different
• Clinical effects are going to be variable—and that’s why the 

studies are so all over the place!



Stem cell treatments



HCT/P 
Minimal 

Manipulation



Definition of 
Stem Cells

3 Key Characteristics

• Unspecialized cells 
• Capable of self renewal
• Induced into specialized tissue with the 

right signals

Defined by their cell surface 
markers
• MSCs CD117+,CD34-
• ESCs CD134, CD31-



Stem Cells

• Adult and Embryonic Stem Cells
• Mesenchymal, hematopoietic, juvenile

• Stromal Vascular Fraction (Fat)
• Induced pluropotent stem cells (iPSC)
• Amniotic Membrane



How do Stem Cells Work? (does it matter?)



“There is level-3 or level-4 evidence for the use of stem 
cell injection of different types in the treatment of KOA 
when evaluating PROMs, pain and radiographic, 
arthroscopic and histological outcomes. It should be 
noted that all treatments were additional to surgery, HA 
or PRP injections. All studies were found to be at high 
risk of bias. Therefore, we do not recommend to use 
stem cell therapy for patients with KOA” 







Evidence that Stem Cell Therapy Works for 
Musculoskeletal Conditions

Improved structural outcomes 
(14% retear vs 28%)
NO difference in clinical 
outcomes
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What I tell my patients about 
Stem Cells
• Some stem cell procedures work!  

• MACI (data from 1990s onward)
• Not all stem cells are the same.
• Not all injections of stem cells are going to be 

safe.
• Stem cells do not have a conscience.
• Limited data at this point in time to support 

minimally manipulated stem cells in their ability 
to promote healing. 



What’s on the horizon?

• Regulation of stem cell/aging clinics
• Harnessing endogenous cells, patient 

specific treatments? 
• Better studies, lack of financial 

incentive in studies
• Would better study design lead to 

successful biologic strategies or do we 
need a different strategy? 

• What do we do at UCSF? 
• Orthopedic Regenerative Center
• Starting August/September 2021
• Email me brian.feeley@ucsf.edu

NO!!!!



Thank you


