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Chronic Knee Pain

 Knee is the largest synovial joint in humans
 Knee OA in 1/5 of USA >45 
 Risks

 Age

 Obesity

 Trauma

 Postmenopausal female

 Malalignment

 Genetic characteristics

Pintan GF, de Oliveira AS, Lenza M, Antonioli E, Ferretti M. Update on biological therapies for knee injuries: osteoarthritis. Curr Rev Musculoskelet Med. 2014:263–
269. doi:10.1007/s12178-014-9229-8.



Radiographic

 OA involves the cartilage, subchondral bone, ligaments, 
periarticular structures, and menisci. Cartilage degradation and 
bone remodeling are characteristic pathological features observed 
in patients with OA



Radiographic



Good diagnosis



Scope It

 The “clean up”
 Minimal pain relief up to 3 months

 No difference noted at 2 years

 Success inversely related to level of OA

 Mechanical
 Alternative diagnosis?

Knee Surg Sports Traumatol Arthrosc. 2017 Feb;25(2):335-346. doi: 10.1007/s00167-016-4407-4. Epub 2017 Feb 16.

https://www.ncbi.nlm.nih.gov/pubmed/28210788


Approaches to Knee Pain

 Weight Loss
 Intensive Diet and Exercise for Arthritis (IDEA trial)

 D

 E

 D+E

JAMA. 2013 Sep 25;310(12):1263-73. doi: 10.1001/jama.2013.277669.

https://www.ncbi.nlm.nih.gov/pubmed/24065013


Approaches to Knee Pain

 Bracing
 Compressive

 Hinged

 Unloader

 ACL etc

 Unloader vs sleeve
 18% vs 36% TKA at 1 year f/u

 NMES
 Small studies, increase in strength, improved pain and ADLs

Ann Transl Med. 2019 Oct; 7(Suppl 7): S245

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6828999/


Alternative Options

 Therapies
 Physical Therapy

 Hydrotherapy, resistance training and land-based led to significant 
improvement in pain and function.

 Cost issue, compliance

 Pilates

 Yoga (biomechanically based)

Ann Transl Med. 2019 Oct; 7(Suppl 7): S245

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6828999/


CAM Treatments

 Tai Chi
 Smaller studies but suggested equivalence to PT and further benefited 

measures of depression and quality of life.

 Acupuncture
 Available evidence suggests likely benefit, short-term 

 Sham trials included

Ann Intern Med. 2016 Jul 19;165(2):77-86

https://www.ncbi.nlm.nih.gov/pubmed/27183035


Pharma

 Medications: 
 APAP

 NSAIDs
 Selective NSAIDs (celecoxib, meloxicam, etodolac) lower risk of ulcer than 

nonselective (naproxen, IBU, diclofenac)

 Naproxen > IBU for GI adverse effects

 Celecoxib, IBU, diclofenac with increase CV adverse effects



Pharma

 Utah County
 Glucosamine, chondroitin, turmeric, MSM, SAM-E, ginger …

 G & C most studied but even more muddied with recent research

 Patches
 NSAID

 Lido

 Creams
 NSAID

 Capsaicin etc

 Safety, Cost, Benefit



Injectable Options

 Injectables
 Anesthetics

 Chondrotoxicity 
 Marcaine>Lidocaine>Ropivicaine

 Corticosteroids
 1-24 weeks

 Vs saline at 4 weeks

 Triamcinolone

Anesth Analg. 2013 Aug;117(2):514-22. doi: 10.1213/ANE.0b013e31829481ed. Epub 2013 Jun 7.

https://www.ncbi.nlm.nih.gov/pubmed/23749443


Injectable Options

 Hyaluronic Acid
 AAOS, AMSSM

 Found in cartilage and main component of synovial fluid

 MW of HA decreases in OA

 Dry joint

 Pseudoseptic and pseudogout

Trojian TH, Concoff AL, Joy SM, et al AMSSM scientific statement concerning viscosupplementation injections for knee osteoarthritis: importance for individual patient 
outcomes British Journal of Sports Medicine 2016;50:84-92.



Knee Surg Relat Res. 2014 Mar; 26(1): 1–6.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3953519/


Stem Cells and PRP



So, what is it?

 Stem Cells:
 Different from minimally manipulated cell- based therapies

 Stem Cells are capable of dividing and renewing for long 
periods

 Unspecialized (pluripotent)
Can give rise to specialized cell types

Chu CR, Rodeo S, Bhutani N, et al. : Optimizing clinical use of biologics in orthopaedic surgery: consensus recommendations from the 2018 AAOS/NIH U-13 conference. J of AAOS 2019; 27:50-63



So, what is it?

 In the US, we are using minimally manipulated cell based therapies 
derived from bone marrow (BMAC), fat, blood.  
 These do contain stem and progenitor cells.  Concentration of these cells 

increases with preparation at the point of care, however, stem and 
progrenitor cells are the least abundant cells in the preparations.

 Embryonic Stem Cells remain ethically controversial and are not used for MSK 
purposes in the US.

 Nomenclature is better as: “Cell based therapy”, less so “Stem Cell 
Therapy.”

Chu CR, Rodeo S, Bhutani N, et al. : Optimizing clinical use of biologics in orthopaedic surgery: consensus recommendations from the 2018 AAOS/NIH U-13 conference. J of AAOS 2019; 27:50-63



So, what is it?

 PRP (Platelet Rich Plasma)
 Autologous mixture of highly concentrated platelets and associated 

growth factors produced by centrifugal separation of whole blood.

 Promotes cell recruitment, proliferation and angiogenesis.

 PRP preparations vary widely in the type of growth factors, mediators, 
leukocyte count, platelet count etc.

Chen X, Jones IA, Park C,Vangsness CT : The efficacy of platelet-rich plasma on tendon and ligament healing: a systematic review and meta-analysis with bias assessment. AJSM 2018 ,46 (8): 2020-2032 



Le AD, Enweze L, DeBaun MR, Dragoo JL : Current clinical recommendations for use of Platelet-Rich Plasm. Current Reviews in Musculoskeletal Medicine (2018) 11:624-634



Complicating factors of PRP

 Many manufacturers of kits; independent preparation
 Leukocyte rich (LR-PRP)
 Leukocyte poor (LP-PRP)
 Activation of the PRP prior to injection

 Form of calcium, thrombin

 Platelet concentration varies widely
 Growth factor and cytokine concentrations vary by age, health, 

sex, processing methods in addition to variability when obtaining 
samples from the same patient at different times of day.  

 This leads to complications in interpretation of literature
Chen X, Jones IA, Park C,Vangsness CT : The efficacy of platelet-rich plasma on tendon and ligament healing: a systematic review and meta-analysis with bias assessment. AJSM 2018 ,46 (8): 2020-2032 



So why are the cool kids doing it?



What we know

 Knee
 Level 1 evidence is in support of usage in mild to moderate OA.  

 Leukocyte poor preparations appear to be most efficacious

 Long-term efficacy unknown

 Hip
 Limited data.  Head to head with HA favors PRP early, similar at 12 

months



Injectable Options

 Amniotic Fluid 
 200 subjects randomized to saline, HA and amnio

 Single level 1 study

 Multicenter but industry sponsored

 Cost

J Knee Surg. 2019 Nov;32(11):1143-1154. doi: 10.1055/s-0039-1696672. Epub 2019 Sep 18.

https://www.ncbi.nlm.nih.gov/pubmed/31533151


Extended release CSI - Zilretta
 Triamcinolone formulated in poly microspheres - slow release

 Reduces systemic exposure and lessens adverse reactions (hyperglycemia)

 Findings from a single-arm phase IIIb study indicated that a repeat 
administration of triamcinolone acetonide ER may be similarly efficacious to 
an initial injection without having deleterious effects on cartilage or other 
aspects of joint structure.



Other Injectable Options

 Ozone
 Around since mid 19th century

 No studies of good quality

 Strong bias

 Safe

 Appeared beneficial

Sconza, C., Respizzi, S., and Virelli, L. Oxygen ozone therapy for the treatment of knee osteoarthritis: A systematic review of randomized controlled 
trials. Arthroscopy. 2020; 36: 277–286



Case Presentation

 78 yo male
 Chronic right knee pain.  Knee was scoped years ago.  H/O CSI with 

several weeks of relief, HA without any relief.  Uses APAP and 
occasional NSAID, though limited 2/2 history of HTN, CAD.  

 PMH: Parkinsons, CAD, HTN, DVT post THA
 PSH: Right TSA, Left THA
 O: VSS.  BMI 32.  Clear varus deformity, antalgic gait, TTP 

medial>lateral joint line, medial patellar facet.  ROM 0/15/120.  NVI.





Case Presentation Con’td

 With history of DVT, gait instability and lack of surgical desire, patient 
requested continued conservative options.  
 Initiated PT for gait training, core and hip girdle stabilization program 

with motor control training.  Fit for a knee unloader brace.  Advanced 
with a Zilretta injection.

 3 month follow up with excellent pain relief until about 2 weeks ago, 
brace helpful but not consistently worn.  PT with benefit, non-
compliance at home.

 Discussion with patient on HEP, aquatic involvement, offered repeat 
injection, surgical consultation, RFA.  

 Saw a commercial…







CRFA

 CRFA: 74.1% at 6 months at least 50%
 IAS: 16.2% 

Reg Anesth Pain Med. 2018 Jan;43(1):84-91.

https://www.ncbi.nlm.nih.gov/pubmed/29095245


CRFA

 Meta-analysis
 Improvement in pain

 Limited effect in improving knee joint function

 Early data suggesting women with more benefit than men

 Optimal Patient?

 Current research.  Multi centered, higher n.

Biomed Res Int. 2019; 2019: 9037510.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6617930/


Ultimately

 Arthroplasty
 Unicompartmental

 Cruciate sparing or not

 TKA

 Who, where, when



My Approach

 Medications/modifications

 PT

 Bracing

 CSI

 HA

 +/- PRP

 Zilretta

 Coolief

 TKA



Questions?
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