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Unlocking PRP’s Full Potential:

Walter I. Sussman D.O.

Physiatry • Sports Medicine

Clinical Assistant Professor

Tufts University School of Medicine

Boston, MA

Techniques and Trends
Shaping Regenerative Care



• Identify how platelet-rich plasma (PRP) and platelet-poor plasma (PPP) are 

made and the technologies used to create protein-rich PRP (PR-PRP)

• Compare the key growth factors in PRP and PPP and their roles in healing 

and reducing inflammation

• Explain how PR-PRP supports tissue repair by interacting with cells and 

releasing healing proteins over time

• Identify key strategies and emerging considerations for optimizing PRP 

therapies

Learning Objectives

PRP = platelet-rich plasma; PPP = platelet-poor plasma; PR-PRP = protein-rich platelet-rich plasma.





Several studies show that clinic 

websites and social media have 

significant misinformation about 

regenerative medicine including 

the level of clinical evidence, 

safety, and efficacy

Kingery, et al. examined websites of 896 clinic practices offering stem cell 

therapy for musculoskeletal conditions and found that websites had:

• At least 1 piece of misinformation (96%)

• An average of 4.6 statements of misinformation

Arthurs JR, et al. NPJ Regen Med. 2022;7(1):20. Erratum in: NPJ Regen Med. 2023;8(1):5. Kingery MT, et al. J Bone Joint Surg Am. 2020;102(1):2-9. 

Arthurs, et al. 

Approximately 50% of patients 

found out about stem cell therapy 

online or with social media Websites 

Lessons from Mayo Clinic’s Regenerative Medicine Consult Service



Propublica

forbetterscience.com

Patients in search of a miracle 

cure end up in critical condition. 

For Better Science. Published Dec. 8, 2015. Accessed Sept. 12, 2025. forbetterscience.com/2015/12/08/stem-cell-cures-for-everything-made-in-germany-by-ticeba/  Foster TE. 

Am J Sports Med. 2023;51(5):1133-1135. ProPublica. Published May 7, 2019. Accessed Sept. 12, 2025. propublica.org/article/amniotic-stem-cell-treatment-transplant-therapy  

Stat10. Published Aug. 18, 2020. Accessed Sept. 12, 2025. statnews.com/2020/08/18/separate-scientific-scam-stem-cell/



Our Societies Expect Providers to Be Able to Discuss

Orthobiologic Treatments 

AMSSM & AAOS Position Statements
• Standards of Professionalism obligate us 

to be able to have frank discussion 

regarding biologics, including:
– Explain the evidence-based rationale for 

such treatments 

– Avoid patient motivations that are not 

supported by evidence

– Guard against commercial motivations

– Consider how these procedures fit into the 

broader treatment algorithm

– If the decision is made to perform an 

orthobiologic procedure, then the least 

invasive, safest, most cost-effective 

treatment with the highest level of 

evidence should be implemented first

Finnoff JT, et al. Clin J Sport Med. 2021;31(6):530-541. AAOS. Position Statement: Use of Emerging Biologic Therapies. Revised Sept. 2020. Accessed Sept. 12, 2025. chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.aaos.org/globalassets/about/position-statements/1187-use-of-emerging-biologic-therapies-updated2020.pdf



What’s the Evidence?

2025 (PubMed search)

• 18,6465 “platelet-rich plasma” articles published to date



What’s the Evidence? Bensa, et al.  2025

Systematic review

• Review performed on IA inj of CS, HA, 

PRP, and cell-based therapies for knee OA

• Included all clinical studies (at least 6 

patients) of any level of evidence

Results
• 766 studies analyzed (75,834 patients)

• 401 RCT

Outcomes
• PRP showed comparable short-term 

results to CS but provided better results 

at mid- and long-term follow-ups, 

exceeding the MCID

• Currently, HA has the largest evidence, 

followed by PRP

• PRP recently surpassed the number of 

studies and patients evaluating CS for 

KOA

• Published RCTs focusing on PRP exceeds 

CSBlue=HA; Red=PRP; Yellow=CS

IA = intra-articular; CS = corticosteroid; HA = hyaluronic acid; OA = osteoarthritis; MCID = minimal clinically important difference; KOA = knee osteoarthritis.



The Field of
Regenerative Medicine

Is Broader than Just PRP 



Outline

> Background of Orthobiologics 

> Platelet-Rich Plasma Injections

> Bone Marrow Concentrate

> Microfragmented Adipose Tissue



History of PRP

1970s

PRP was initially developed 

for transfusions

1987 1990s 2006 2019

CT surgery uses PRP to 

accelerate sternotomy 

healing in Italy

MFS added PRP to bone grafts 

accelerating rate of bone 

formation

PRP articles and 

applications continue to 

expand

Mishra and Pavelko publish first

PRP study on MSK application, 

chronic elbow tendinosis, in Am J 

Sports Med

2013

Kim Kardashian receives Vampire facial 

on Keeping up with the Kardashians



MSK/Ortho Applications for Orthobiologics

Augment SurgeryTendons

Ligament
Fracture 

Non-union

Osteoarthritis

Intra-discal



Normal Tendon Degenerative Tendon

Adaptive 

Remodeling
Tendon

Disrepair

Reactive 

Tendinopathy

Surgery

Traditional Orthopedic Approach

Cortisone/Steroids

Physical Therapy



Normal Tendon Degenerative Tendon

Adaptive 

Remodeling
Tendon

Disrepair

Reactive 

Tendinopathy

Surgery

Traditional Orthopedic Approach

Cortisone/Steroids

Physical Therapy

Treatment Gap



• Percutaneous needle fenestration and tenotomy

• Sclerotherapy

• Prolotherapy

• High-volume injections (hydrodissection)

• Sodium hyaluronate/viscosupplementation

• Percutaneous pulley release

•  Extracorporeal shockwave therapy

• Barbotage for calcific tendinopathy

• Radiofrequency ablation/TOPAZ coblation

• Minimally invasive ultrasonic energy debridement 

tool

• Platelet-rich plasma (PRP)

• Autologous blood

• Bone marrow-derived stem cells (BMA or BMAC)

• Micronized adipose-derived stem cells (MFAT)

• Cryopreserved human amniotic membrane

Treatments available for tendon disease have continued 
to develop, and a multitude of therapies are available that 
are supported by varying degrees of clinical evidence.

MFAT = micronized adipose-derived stem cells.



The holy grail of tendon treatment is finding a way 
to regenerate injured tissue to its original state.



The holy grail of tendon treatment is finding a way 
to regenerate injured tissue to its original state.

Convert a Chronic 

Tendon Injury to 

an Acute Injury



The holy grail of tendon treatment is finding a way 
to regenerate injured tissue to its original state.

Convert a Chronic 

Tendon Injury to 

an Acute Injury

Therapy/Time



Healing Cascade



Normal Tendon Degenerative Tendon

Adaptive 

Remodeling

Tendon Disrepair

Failed Healing
Reactive 

Tendinopathy

Surgery

Traditional Orthopedic Approach

Cortisone/Steroids

Physical Therapy

Platelet-rich plasma

Percutaneous tenotomy

Ultrasonic debridement/

Vacuum-assisted PNT Prolotherapy

RFA coblation

Shockwave therapy MFAT

BMAC

RFA = radiofrequency ablation; BMAC = bone marrow aspirate concentrate.



Patients who

• Failed conservative management

 AND

• Contraindication TO Surgery

• Buying time until definitive 

treatment is more appropriate

• Patient preference

When to Consider Orthobiologics

Patients in the orthopedic treatment gap 



Matching the Treatment to the
Underlying Tendon Pathology



Matching the Treatment to the
Underlying Tendon Pathology

Lateral epicondylitis due to a

high-grade common extensor tear
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Matching the Treatment to the
Underlying Tendon Pathology

Lateral epicondylitis due to a

high-grade common extensor tear

Lateral epicondylitis due to a

tendinopathy of the common 

extensor tear



FDA definition of PRP: An autologous blood product with a higher concentration 

of platelets than baseline values

What, Exactly, Is PRP?

Platelet Counts
• Whole blood 150-400,000 mm3

• FDA defn PRP >250,000 mm3

6% 94%

Alderman D, Alexander R. Pract Pain Manag. 2011;11(8).



What, Exactly, Is PRP?

Aim is to deliver a concentrated pool of 

platelets to the site of injury that then release 

proregenerative growth factors (GFs) and 

cytokines

GFs released by platelets have been shown to 

have proregenerative functions in vitro, 

including 

• Promoting stem and progenitor cell 

Proliferation and recruitment

• Modulating inflammatory responses

• Stimulating angiogenesis

PRP contains cocktail of cytokines 

and growth factors to promote/restart 

the healing cascade

GF = growth factor.



How Is PRP Made?



Not All PRP Is the Same

Variables Affecting Efficacy

•  Preparation/technique

– Platelet count

– Bioformulation/leukocyte count

– Platelet activation

– Local anesthetic (decreased 

function/aggregation)

– # of injections (1,2,3)

– Diagnostic accuracy

– Procedural accuracy (guidance)

• Others

– Age, sex

– Medications: NSAIDs, aspirin

– Drugs: Tobacco (increased platelet 

aggregation), alcohol (reduced activation)

– Diet: Saturated fat/sugar (increased 

aggregation), caffeine (reduced activation)

– Comorbidities

– Stress (hormones increase aggregation 

and factor release)

– Recent exercise



Variability in PRP

Different PRP systems utilize 

different preparation protocols and 

can produce different neutrophil, 

lymphocyte, and monocyte cell 

ratios

Fitzpatrick J, et al. Ortho J Sports Med 2017;5(1):2325967116675272.

Platelets WBC Neutrophil



Dosing PRP

“Clinical PRP”

Dosing Response Curves



Everts (2023)

Narrative review

• Overview of some significant 

and non-significant treatment 

outcomes following PRP 

applications in soft tissue MSK 

disorders with emphasis on 

platelet dose and bioformulation

• Studies 1-14 (black) were not 

significantly different when 

compared with control groups 

(platelet doses were less than 

1.5x109 platelets)

• Studies 15-25 (blue) 

demonstrated a positive 

outcome (platelet dose was 

generally higher than 3.2x109)

Dosing of PRP for Soft 
Tissue Pathology

Everts PA, et al. Biomedicines. 2023;11(7):1922.



The injected dose of platelets should be measured in 

billions or millions of platelets and categorized as 

follows: 

A. very high dose of injected platelets of >5 billion

B. high dose of injected platelets, from 3 to 5 billion

C. medium dose of injected platelets, from 1 to 3 billion

D. low dose of injected platelets, <1 billion

Magalon J, et al. BMJ Open Sport Exerc Med. 2016;2(1):e000060.

Dosing of PRP for Soft 
Tissue Pathology



• The injected dose of platelets should be measured 

in billions or millions of platelets and categorized 

as follows: 

• A. very high dose of injected platelets of >5 billion

• B. high dose of injected platelets, from 3 to 5 billion

• C. medium dose of injected platelets, from 1 to 3 billion

• D. low dose of injected platelets, <1 billion

Magalon J, et al. BMJ Open Sport Exerc Med. 2016;2(1):e000060.

Dosing of PRP for Soft 
Tissue Pathology



Oeding, et al.  (2025)

Systematic review/meta-analysis

• RCTs evaluating the efficacy of PRP in 

managing lateral epicondylitis based on 

platelet concentration factor 

• >3x increase over whole blood = high-dose

•  <3x increase = low-dose PRP

Results 

• 13 RCTs (791 patients)

• 5 that utilized low-dose PRP 

• 8 used high-dose PRP

Outcomes

• The platelet concentration factor was found to be 

strongly predictive of outcomes

• A direct linear relationship was observed between 

the plt concentration and magnitude symptom relief

Dosing of PRP for Soft 
Tissue Pathology

Oeding JF, et al. Am J Sports Med. 2025 Jan 27:3635465241303716. 

Platelet dosing
P

a
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Low dose



Berrigan, et al.  (2024)

Systematic review of RCT, PRP vs 

control for KOA 

Design

• Inclusion criteria

• Documented plt count, concentration 

or dose and >6-month outcome scores 

Results

• 29 studies (31 study arms) 

• Positive results (n=28) – avg plt dose was 

5.5 billion

• Negative results (n=3) – mean avg plt dose 

was 2.3 billion

Conclusion

• Improved clinical outcomes may be related 

to a greater platelet dose

Dosing of PRP
for Osteoarthritis

Berrigan WA, et al. Arthroscopy. 2024;Mar 19:S0749-8063(24)00206-8.



RESTORE Trial

Bennell, et al.  (2021)

RCT, double blind, placebo-controlled trial of PRP vs 

saline (placebo) for mild-moderate medial knee OA 

(n=288) 

Design

• 3 weekly IA-injection

• Low dose PRP (5mL injected)

• Dose: 5mL x 325 x 103/mm3 = 1.625 billion platelets 

Results

• No significant difference in symptoms or cartilage volume

Conclusion

• These findings do not support use of PRP for the 

management of knee OA

Dosing of PRP
for Osteoarthritis

Bennell KL, et al. JAMA. 2021 Nov 23;326(20):2021-2030.



The injected dose of platelets should be 

measured in billions or millions of platelets 

and categorized as follows: 

A. very high dose of injected platelets of >5 billion

B. high dose of injected platelets, from 3 to 5 billion

C. medium dose of injected platelets, from 1 to 3 billion

D. low dose of injected platelets, <1 billion

Dosing of PRP
for Osteoarthritis

Magalon J, et al. BMJ Open Sport Exerc Med. 2016;Feb 4;2(1):e000060.



Bansal, et al.  (2021)

RCT  HA vs high-dose PRP (>10bil plt) for knee OA  

(n=150)

Design

• HA (n=75) vs PRP (n=75) 

• PRP 10.5 billion in 8mL PRP

• Follow up 1 yr

Results

• Significant improvement in WOMAC, IKDC and pain-free walking

• Improvement persisted in PRP group vs HA group at 1 yr

• Cartilage thickness unchanged in 82.8% of PRP patients vs 

61.7% of HA patients; remaining patients lost thickness

Conclusion

• Dose of 10 billion platelets in 8 ml of PRP improves functional 

outcomes and protects the articular cartilage from further wear

Dosing of PRP
for Osteoarthritis

Bansal H, et al. Sci Rep. 2021;11(1):3971.



Chu, et al.  (2022)

RCT, double blind, multicenter, sham-controlled study

Saline placebo vs high-dose PRP for knee OA  (n=610)

Design

• 3 PRP (n= 308) vs saline (n=302), injections 1 wk apart

• PRP 50mL blood draw, made 5mL PRP with platelet 

count  mean 832.1 x 109/L = dose of 4.1 billion

• WOMAC, IKDC, VAS, biochem markers, and cartilage MRI vol

Results

• PRP greater improvement in pain, function, and  biomarkers

• Over 2x greater loss of cartilage in the saline group at 5yr f/u 

MRI

Conclusion

– PRP with a dose of 4.1 billion was superior in treating KOA

• 24 mo of symptom relief 

• Slowing of the progression of KOA

Dosing of PRP
for Osteoarthritis

WOMAC = Western Ontario and McMaster Universities Arthritis Index; IKDC = International Knee Documentation Committee; VAS = visual analogue scale.

Chu J, et al. Knee Surg Sports Traumatol Arthrosc. 2022;30(12):4063-4071.



The injected dose of platelets should be 

measured in billions or millions of platelets 

and categorized as follows: 

A. very high dose of injected platelets of >5 billion

B. high dose of injected platelets, from 3 to 5 billion

C. medium dose of injected platelets, from 1 to 3 billion

D. low dose of injected platelets, <1 billion

Dosing of PRP
for Osteoarthritis

Magalon J, et al. BMJ Open Sport Exerc Med. 2016;2(1):e000060.



WHAT’S THE MATH?

• Assume a normal PLT # 150-450,000 PLTs/ul

• Assume mean PLT capture rate of 70% (yields range 43%-99%)

Blood draw           Platelet “Dose”

▪ 10mL → 1.5-4.5 billion PLTs x 70% =  1.05-3.15 billion PLTs

▪ 20mL →  3-9 billion PLTs x 70 % =  2.1-6.3 billion PLTs

▪ 30mL →  4.5-13.5 billion PLTs x 70% = 3.15-9.45 billion PLTs

▪ 60mL → 9-26 billion PLTs x 70% =  6.3-18.9 billion PLTs

If you’re not analyzing PLT #s, a 60mL system should be used at a minimum 

120cc better in case yield is <55%

How to Calculate Dosing of PRP



Age and Dosing Considerations for PRP (Tendons)

Berger, et al.  (2019)

Basic science

Design

• Varied platelet-derived proteins (from lysed platelets, PL) 

from both young (<50yr) and aged (>50 yr) donors

• Human tenocytes cultured with varying concentrations of 

platelet proteins and measured tendon proliferation

Results

• Both age groups showed improved tenocyte proliferation; 

however, aged donors yielded a dose-response relationship 

vs no difference in tenocyte behavior in younger donors

Conclusion

• Increasing PRP dosing in older patients increases cell 

activity, but this doesn’t occur in younger patients

Berger DR, et al. Bone Joint Res. 2019;8(1):32-40.



But What about Other Cells?
The Bioformulation of PRP

6% 94%

RBCs

Finnoff JT, et al. Clin J Sport Med. 2021;31(6):530-541.

Alderman D, Alexander R. Pract Pain Manag. 2011.



Bioformulation of PRP

Fitzpatrick J, et al. Orthop J Sports Med. 2017;5(1):2325967116675272.

Platelets WBC Neutrophil Lymphocytes



Leukocytes in PRP

Everts P, et al. Int J Mol Sci. 2020;21(20):E7794.

Neutrophils increase inflammation 

stimulate angiogenesis and anti-microbial 

action destroying/clearing pathogens

Monocytes clear necrotic tissue and 

produce growth factors that stimulate 

neovascularization

x x
lysed lysed



How Do We Define LR-PRP vs LP-PRP?

LR = leukocyte-rich; LP = leukocyte-poor.

Rossi LA, et al. Bone Joint J. 2019;101-B(8):891-896.

Several attempts have been made to characterize and classify PRP, however, no consensus 

has been reached, and there is no generally accepted standard or classification system in place

Lana et al. (2017)

Mautner et al. (2015) DeLong et al. (2012)

6 Classification Systems

Only 3 of 6 Define LR vs LP



LR-PRP and LP-PRP are more specific definitions than the generic PRP definition, 

but still lacks specific details of the types of leukocytes or their concentrations

How Do We Define LR-PRP vs LP-PRP?

Mautner K, et al. PM&R. 2015;7(4 Suppl):s53-s59.



DiMartino, et al.  (2022) RCT

n=192, w/osteoarthritis (OA) KL grade 1-3

• 3-wkly injection cycle of LR- or LP-PRP

• PRP produced using manual method, 

300mL of whole blood draw, 2 spin 

approach, divided into 3 aliquots of 5mL and 

stored

Results

• No difference in clinical scores @ baseline 

and f/u  2, 6, and 12mo

• LR 12.2% had pain/swelling, LP 4.7%

Outcomes

• Leukocytes did not affect the efficacy of 

intra-articular PRP injections

LR vs LP-PRP in KOA

DiMartino A, et al. Am J Sports Med. 2022;50(3):609-617.

LP=LR PRP

cryopreserved PRP



Romandini, et al. (2024) RCT

n=132, w/osteoarthritis (OA) KL grade 1-3

• 3-wkly injection cycle of LR- or LP-PRP

• PRP produced using CPunT system, 50mL 

of whole blood draw each time, 2 spin 

system

Results

• Subjective and objective outcomes were 

documented with no differences @ baseline 

and f/u  2, 6, and 12mo

Outcomes

• Leukocytes did not affect the safety and 

efficacy of intra-articular PRP injections for 

the treatment of patients with knee OA

LR vs LP-PRP in KOA

Romandini I, et al. Am J Sports Med. 2024;52(13):3212-3222.

LP=LR PRP



Abbas, et al.  (2022)

Systematic Review/Meta-Analysis

n=23 studies included (2,260 patients; 

20 RCT, 3 PCS)

Results/Conclusions

• Leukocyte concentration of PRP does 

not play a significant role in patient-

reported outcome for KOA

Evidence for LR vs LP-PRP in OA

Abbas A, et al. J Bone Joint Surg. 2022;104(6):559-570.

Leukocyte concentration does 

not play a significant role



Nakagawa, et al.  (2024)

Systematic review of RCTs

Categorized into pre-, peri-, post-MIBO groups

Results 

• 87 studies (7925 patients, 8118 knees)

• Pre-MIBO = 51 studies

• Peri-MIBO = 19

• Post-MIBO =17

Conclusion

• No statistically significant differences in 

MIBO scores among groups (p=0.345)

• MIBO items with particularly low item 

scores included: whole-blood 

characteristics (20%), platelet recovery 

rate (22%), PRP analysis (30%) 

What Is the Ideal Bioformulation of PRP?

.Nakagawa HF, et al. Am J Sports Med. 2025;53(5):1241-1253.

MIBO = Minimum Information 

for Studies Evaluating 

Biologics in Orthopaedics



The Role of High-Resolution Ultrasound

Chris Centeno, https://www.youtube.com/watch?v=e6fMXKsELT8



Gazzillo, et al. (2011)

Methods

• 25 volunteers, 3 examiners (SM board-

certified staff, fellow, and resident)

• Tape Tuohy needle over location of 

bicipital groove

• Palpation accuracy confirmed by 

ultrasound

Results

• Overall accuracy was 5.3%

• Average difference was 1.4cm

Conclusion

• When clinically indicated, sonographic 

guidance should be used to accurately 

identify the LHBT

Role of High-Resolution Ultrasound

LHBT = long head of the biceps tendon.

Gazzillo GP, et al. PMR. 2011;3(11):1035-1040.



Didactics

The Role of High-Resolution Ultrasound
in Orthobiologics

Hands-On Needle Training

https://interventionalorthobiologics.org/physician-education/



• Stem cells are simply a cellular population with the ability to self-replicate 

through mitosis to form daughter cell lines

What Is a Stem Cell?



• Stem cells typically are classified 

based upon their tissue of origin

– The majority of orthopedic-related 

stem cell research to date has 

focused on adult stem cells 

– Embryonic or perinatal stem cells 

banned by FDA in U.S. in 2021

What Is a Stem Cell?

XBANNED in U.S.



• The majority of adult 

mesenchymal stem cell (MSC) 

products used in orthopedics are 

obtained from bone marrow 

tissue or adipose tissue

What Is a Stem Cell?

Both procedures involved

• Cells harvested and prepared at 

point-of-care in an office setting

MSC = mesenchymal stem cell.



Regulatory Considerations



Matching the Treatment to the
Underlying Tendon Pathology



BMAC

Rationale for use of BMAC

• BMAC is composed of concentrated MSCs that play a 

pivotal role in tissue regenerative and repair processes

• Contains stem cells, but stem cell products require 

incubated BM in plastic culture dishes and identifying and 

isolating MSCs as colony-forming unit fibroblasts (CFUs)

• Concentrated BM-MSCs synthesize cytokines and trophic 

mediators and institute a regenerative microenvironment 

for tissue repair

‒ Increase cell-signaling

‒ (Neo)angiogenesis

‒ Improve cell recruitment

• Total number of BM-MSCs in BMAC is low

‒ Estimated to vary between 0.01%-0.02%
The cellular content of BMAC is more complex 

and distinct compared to PRP



• The iliac crest is the harvest site of preference 

containing more BM-MSCs compared with other 

extraction sites

BMAC Harvest



Rationale for use of AD-MSC

• Adipose tissue provides clinicians with 3D multicellular scaffold, 

including adipose-derived stem cells (ASCs) and stromal cells

• Mediated effects on the reduction of proinflammatory cytokines, 

chemokines, cellular apoptosis, and collagenases

• The use of adipose tissue in orthobiologics is based on the separation 

of the stromal vascular stroma contained in ATC, allowing for access 

to AD-MSCs

• Multiple techniques to process adipose tissue

• Resized by emulsification or mechanical

cutting (allowed by FDA)

• Enzymatic processing to produce SVF

(NOT allowed by FDA)

AD-MSC

Resized

Nano/Micro/Macro 

Fat 

SVF

(Banned)

Emulsified Fat/

Nanofat

MFAT

FDA guidelines, enzymatic cellular prepared SVF products 

are listed in the “more than manipulated” category

AD-MSCs constitute as much as 1% of SVF cells 

compared with 0.001% to 0.002% of BM-MSCs

AD-MSC = adipose-derived mesenchymal stem cells; ATC = adipose tissue complex; SVF = stromal vascular fraction.



AD-MSC

Harvesting Rudimentary

Processing
• Filtered

• Washed

• Centrifugation

Resizing
• Emulsification

• Cutting (MFAT)



Take-Home Points



• Be careful about comparing studies

‒ Not all PRP is the same

‒ Different preparations may be better for different conditions

‒ Consider other factors: Patient selection, dosing, timing of injection 

(acute vs chronic phase)

Clinical Pearls

Walter.Sussman@bsbortho.com



Thank You
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