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Hot News!!
• Scientific American 2009 

• “Before playing in all four 
professional golf majors in 2013, 
Tiger Woods received four 
injections of PRP in his left knee 
following surgery.   

• PRP injections in his elbow may 
have been the reason that Los 
Angelos Dodger’s pitcher Takashi 
Saito was able to return to the 
mound for the 2008 Major League 
Baseball playoffs.” 

• “Two Pittsburg Steelers (Troy 
Palamalu and Hines Ward) 
received PRP injections prior to 
winning the Super Bowl.”



Hot News!!

• 2013 - “The King of 
Clay”, Rafeal Nadal, 
comes back with a 
vengeance after a 7 
month hiatus to receive 
PRP treatments for 
chronic patella 
tendinopathy 

• Makes it to 8 straight 
finals and wins 6!!



Hot News!!

• 2014 Kobi Bryant goes to 
Germany to receive 
treatment for knee 
degeneration 

• Regenokine - manipulated 
blood sample rich in IRAP 
(interleukin receptor 
antagonist protein) 
• Was not approved in US



Goals

• All of the “biologic” treatments enhance 
healing by harnessing and amplifying the 
patients natural ability to heal and fight 
off inflammation



Goals
• Tendon, muscle and ligament injuries  
• Speed up and improve healing 

• Degenerative tendon/ligament injuries 
• Promote healing in tissues without 

adequate blood supply 
• Degenerative Arthritis 
• Inhibit inflammation 
• Stop cartilage destruction 
• Promote cartilage regrowth?



Promote Cartilage Growth?

• No evidence that will 
reverse damage caused 
by osteoarthritis 

• Has shown benefit in 
healing of isolated 
cartilage defects 

• Studies have shown 
“some” cartilage 
regrowth 
• Mostly in lab models



Promote Cartilage Growth?
• No evidence that will 

reverse damage caused by 
osteoarthritis 

• Has shown benefit in 
healing of isolated 
cartilage defects 

• Studies have shown “some” 
cartilage regrowth 
• Mostly in lab models 
• But…DOES NOT CHANGE 

XRAY



Promote Cartilage Growth?



Promote Cartilage Growth?

• Has shown benefit in 
healing of isolated 
cartilage defects 

• This is one of the 
most exciting 
treatments on horizon



AVOID SURGERY?

• This is a promise made 
by “stem cell clinics” 

• May be an alternative 
for many patients 

• Unlikely to prevent need 
for joint replacement 

• Can delay need!! 
• Many patients need 

surgery to clean up prior 
to biologics



Case Example

• 66 yo female with  
sharp and achy knee 
pain and occasional 
catching  

• Exam reveals  positive 
meniscal signs and 
swelling
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Bottom Line

• There are times that surgery can improve 
your result with biologic treatments 

• We are not to the point where we are capable 
of reversing the damage caused by arthritis 

• No-one is better suited to determine your 
best treatment plan than an orthopaedic 
surgeon 

• Many Stem cell clinics are typically staffed by 
chiropractors



Healing 
Trinity 

Cell 
(Stem Cells, chondrocytes, 

tenocytes, etc)
Scaffold 

(muscle, tendon, bone etc)

Signal 
(Growth Factors, PRP)



Regenerative Landscape
Cellular 
Augmentation

Platelet Rich Plasma

Growth Factors 
Anti-Inflam Proteins

Bone Marrow 
Concentrate

Stem cells, 
Monocytes, Growth 
factors, IRAP

Amniotic Tissue/
Fluid

Growth Factors 
Stem Cells??



What is in your blood?

• Plasma:  Nonliving Fluid Matrix 
– 55% of Whole Blood 

• 90% Water and 10% mix of Protein and Nutrients and  
Electrolytes 

• Blood Cells: Living component 
– Red Blood Cells “Erythrocytes” 

• 44% of Whole Blood 
– White Blood Cells “Leukocytes” 

• 1% of Whole Blood 
– Platelets “Thrombocytes” 

• Very Small Volume



Role of Thrombocytes (PLATELETS)

• To help the blood clot 
• They are the First Responders 
• To aide in Tissue Healing through the release of 

cytokines 
– Cytokine- protein that creates a response



What’s in a Platelet

• Dense Granules 
– ATP, ADP, Serotonin, Calcium   

• α-granules Contain: 
– Clotting Elements 
– Growth Factors 

• Platelet Derived Growth Factor (PDGF) 
• Transforming Growth Factor Beta (TGF-β) 
• Fibroblast Growth Factor (FGF) 
• Vascular Endothelial Growth Factor (VEGF) 
• Epidermal Growth Factor (EGF)



How do Platelets Function?



Optimizing the Healing Cascade



Separation by Centrifugation

Plasma

Neutrophils

Other WBCs

RBCs

Platelets

Plasma

Neutrophils

Other WBCs

RBCs

Platelets

WBCs:  
neutrophils (granulocytes), 
lymphocytes, monocytes, 
macrophages, stem cells etc. 



What’s in Bone Marrow?

Healing Trinity – Cell, Signal(growth factors), Scaffold. 
Hematopoietic Stem Cells 
Mesenchymal Stem Cells

AI Caplan. Cell Stem Cell, 3:229-30, 2008. 



Why BMA?
• Bone Marrow Aspirate is a 

source of progenitor cells 
• Hematopoetic Stem Cells 

(HSC) – blood forming cells, 
angiogensis 

• Mesenchymal Stem Cell 
(MSC) – osteoblasts, 
chondrocytes, myoctes 

• BMC contains PRP 
• BMC also rich in IRAP 

(Interleukin Receptor 
antagonist Protein)



IRAP (Interleukin Receptor Antagonist 
Protein)

• IRAP is an anti-inflammatory protein that 
counteracts the destructive effects of 
inflammatory proteins such as 
Interleukin-1 that is produced within 
inflamed joints 

• Also reduces affects of Matrix 
Metalloproteinases



What about Stem Cells?
• It’s not just their ability to 

differentiate! 
• They are the body’s Ship’s 

Captain 
– Anti-inflammatory (restores TH1 /

TH2 balance) 
– Anti-apoptotic(prevent cell 

death) 
– Anti-microbial (LL-37) 
– Induce cell proliferation and 

angiogenesis, reduce scar 
formation

Caplan AI, Correa D. The MSC: an injury drugstore. Cell Stem Cell 2011; 9: 11–15.



Biomet N-Stride

• I call this PRP+ 
• Proprietary system for prepping peripheral 

blood as PRP 
• Contains high concentrations of IRAP 
• No stem cells



Amniotic Fluid

• Fluid collected from 
healthy mothers 
undergoing a planned C-
sections 

• Contains abundance of 
anti-inflammatory 
proteins and growth 
factors 

• Cryopreserved for 
storage 

• SOME contains live stem 
cells***





Umbilical Cord Matrix/Wharton’s Jelly

• Also collected 
during live births 
from healthy 
mothers 

• Contain high 
concentration of 
growth factors, 
cytokines, 
extracellular matrix 
and MSC’s



Wharton’s Jelly MSC’s

• Easily obtained - 100% of 
samples  
• Cord Blood only 1:8 

• MSC’s are durable 
• Ability to differentiate 

into multiple cell types 
• Increased capacity for 

proliferation over BMC 
• Immunogenically safe 
• High concentration of 

cells



Literature Support
• LP-PRP has 10 Level 1 Peer reviewed 

articles supporting the efficacy in 
osteoarthritis



Literature Support

• LP-PRP has 10 Level 1 Peer reviewed articles 
supporting the efficacy in osteoarthritis



Leukocyte Poor Platelet Rich Plasma

• LP-PRP 
• PRP that has 

minimal WBC’s 
• Depends on how 

PRP is prepared 
• Literature is clear 

on proper 
applications



Literature Support

PRP has evidence in soft tissue use as well 

Hamstring  
Pain Reduction



Literature Support

PRP has evidence in soft tissue use as well 
Hamstring 

Return To Sport



Literature Support

PRP has evidence in soft tissue use as well 
Lateral Epicondylitis



Literature Support

PRP has evidence in soft tissue use as well 
Plantar Fasciitis



Literature Support 
BMC per Arthritis Grade

Success is proportional to severity of 
Arthritis



Literature Support
BMC Improves Quality of Life Scores



Literature Support

Surgical application of BMC is well 
documented and has very promising results 

associated 
Non-Unions



Literature Support
Surgical application is well documented and 

has very promising results associated 
Rotator Cuff Repair



Literature Support

Surgical application is well documented and 
has very promising results associated 

Meniscus



Literature Support

• Chondrogenic differentiation of umbilical 
cord-derived stem cells in type 1 collagen-
hydrogel for cartilage engineering. Injury, 
2013 April 
• UC-derived MSC’s undergo chondrogenesis 
• Most cells remain viable 
• Hydrogel was shown to be a viable 3D 

scaffold for growing cartilage



Literature Support

• Evaluation of the Curative Effect of UC MCS 
Therapy for Knee Arthritis in Dogs Using Imaging 
Technology. Stem Cell International, 2018 

• Treated animals demonstrated improvement 
in cartilage appearance on MRI 

• No change in X-Ray



Take Home Points

• We still do not have the “Fountain of Youth” 
• But… we are getting closer 

• Have a thorough evaluation by a physician with 
an in depth understanding of orthopaedic 
problems and their treatments 

• Ask a lot of questions 
• Goals of treatment? 
• Detailed information of products being used? 
• Training of the provider?



Thank you!


