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• Tom is a 51 y/o male, retired Army 

Colonel, with a diagnosis of right knee 

osteoarthritis.

• History of being a collegiate wrestler, as 

well as a recreational runner with 

completion of seven marathons.  

• History of right knee trauma 30 yrs ago.

• Currently with difficulty walking 18 

holes of golf.

▪ Imaging with mild joint line narrowing 

and subchondral sclerosis

▪ No meniscal tear by MRI

▪ Mild to moderate tibia varum

Case Presentation



• An orthopedic surgeon 

is recommending a 

high tibial osteotomy 

and autologous 

cartilage transplant 

implantation.

• He wants your advice 

on what might be 

effective non-

operatively prior to 

considering a surgical 

intervention.

Case Presentation

Most importantly…he’s your golf partner!



• Define and Review the 

Epidemiology of Osteoarthritis

• Identify Risk Factors for 

Osteoarthritis

• Apply Evidence-Based 

Treatments for Patients with 

Osteoarthritis

• Educate Patients on the 

Timing of Surgical Intervention

Learning Objectives



Definition and 

Epidemiology of 

Osteoarthritis



What is Osteoarthritis?



• Osteoarthritis (OA) is a joint disease that occurs 

primarily in older people and is characterized by 

degradation of the articular cartilage, hypertrophy 

of bone at the margins (i.e., osteophytes), 

subchondral sclerosis, and a range of biochemical 

and morphologic alterations of the synovial 

membrane and joint capsule. 

• Pathologic changes in the late stages of OA include 

softening, ulceration, and focal disintegration of 

the articular cartilage; synovial inflammation may 

also occur.

• Typical clinical symptoms are pain and stiffness, 

particularly after prolonged activity.

What is Osteoarthritis?

Kelley and Firestein’s Textbook of Rheumatology 2021

“Despite its prevalence, the precise etiology, pathogenesis, 

and progression of OA remain beyond our understanding…”



• Functions as a low-friction, 

wear-resistant tissue 

designed to bear and 

distribute loads.

• Low metabolic activity; no 

blood supply, no lymphatic 

drainage, NO NERVE 

SUPPLY, poor 

regenerative capacity.

• Site primarily affected by 

degenerative osteoarthritis.

What is Hyaline Articular Cartilage?

Kelley and Firestein’s Textbook of Rheumatology 2021



• Cartilage is aneural, so the joint 

pain must arise from other structures:

▪ Subchondral bone: microfractures, 

meduallary hypertension with bone 

angina

▪ Osteophytes: stretching of nerve endings 

in the periosteum

▪ Ligaments: stretch

▪ Joint capsule: inflammation, distention

▪ Synovium: inflammation

▪ Periarticular muscle: spasm

What Causes the Pain?



• Osteoarthritis is the most common 

form of arthritis in the United States.

• Osteoarthritis increases with age 

and is more common in women.

• Radiographic evidence of 

osteoarthritis is present in the 

majority of people over age 65; 80% 

of those over 75.

• Approximately 11% of those over 65 

have symptomatic osteoarthritis of 

the knee.

Epidemiology



Risk Factors for  

Osteoarthritis



• Biomechanical Forces?

▪ OA is mechanically driven

What Causes the Destruction?

• Biochemical Forces?

–Chemically mediated

–Cytokine activation



• Risk Factors and Possible Causes:

▪ Demographic Factors:

• Older Age

• Female versus Male Gender

• Genetics

• Prior Joint injury

• Anatomic Factors

▪ Lifestyle Factors

• Obesity

• Occupation

▪ Other Possible Associations:

• Bone Density

• Smoking

• Muscle weakness

• Physical Activity

Associated Risk Factors

Up-To-Date 2021 Risk Factors for Osteoarthritis



What’s the Role 

of Exercise as a 

Cause of 

Osteoarthritis?



• Multiple cross sectional studies have evaluated the prevalence of 

OA in groups engaged in regular exercise and demonstrated an 

increased risk:

▪ Wrestling (cervical spine, knee, elbows)

▪ Cycling (patellofemoral)

▪ Football (knees, feet, ankles)

▪ Boxing (metacarpals)

• Increased risk studies, however, often lack of suitable control 

groups.

• Longitudinal studies in runners have not demonstrated a 

consistent risk of arthritis.

• Studies do, however, consistently demonstrate that prior 

ligamentous or meniscal injury result in an increased risk for 

osteoarthritis.

Does Exercise Cause 

Osteoarthritis?



• General Literature Consensus

▪ Neuroanatomically normal joints are at increased 

risk of developing osteoarthritis in the ABSENCE of 

exercise.

▪ Neuroanatomically NORMAL JOINTS ARE NOT AT 

INCREASED RISK of developing osteoarthritis upon 

exposure to repetitive, low impact, recreational 

exercise.

▪ Neuroanatomically ABNORMAL JOINTS ARE AT 

INCREASED RISK of developing osteoarthritis upon 

exposure to repetitive, low impact, recreational 

exercise.

▪ Neuroanatomically normal joints are at increased 

risk of developing osteoarthritis upon exposure to 

repetitive, high impact.

Does Exercise Cause 

Osteoarthritis?



• Arthritis is the major reason that elderly 

individuals are not active or limit their activity.

• INACTIVITY dramatically increases risk of 

cardiovascular morbidity and mortality.

• Several RCTs have shown that aerobic 

exercise can be effective in relieving 

symptoms of knee OA.

Am I going to make my 

Osteoarthritis Worse?

“It’s better to wear out than rust out.” 

Robert P. Nirschl, MD



Evidence Based 

Management of 

Osteoarthritis



• American College of Rheumatology

▪ www.rheumatology.org

• American Academy of Orthopedic 

Surgery

▪ www.aaos.org

• European League Against 

Rheumatism

▪ www.eular.org

• Osteoarthritis Research Society 

International

▪ www.oarsi.org

Current Clinical Practice Guidelines

http://www.eular.org/






American College of 

Rheumatology Guidelines 2019

Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, Callahan L, Copenhaver C, Dodge C, Felson D, Gellar K, Harvey WF, Hawker G, 

Herzig E, Kwoh CK, Nelson AE, Samuels J, Scanzello C, White D, Wise B, Altman RD, DiRenzo D, Fontanarosa J, Giradi G, Ishimori M, Misra D, 

Shah AA, Shmagel AK, Thoma LM, Turgunbaev M, Turner AS, Reston J. 2019 American College of Rheumatology/Arthritis Foundation Guideline 

for the Management of Osteoarthritis of the Hand, Hip, and Knee. Arthritis Rheumatol. 2020 Feb;72(2):220-233.



Osteoarthritis Research Society 

International 2019 

Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell K, Bierma-Zeinstra SMA, Kraus VB, Lohmander LS, Abbott 

JH, Bhandari M, Blanco FJ, Espinosa R, Haugen IK, Lin J, Mandl LA, Moilanen E, Nakamura N, Snyder-Mackler L, 

Trojian T, Underwood M, McAlindon TE. OARSI guidelines for the non-surgical management of knee, hip, and 

polyarticular osteoarthritis. Osteoarthritis Cartilage. 2019 Nov;27(11):1578-1589.



European League Against 

Rheumatism 2021 

Uson J, Rodriguez-García SC, Castellanos-Moreira R, O'Neill TW, Doherty M, Boesen M, Pandit H, Möller Parera I, Vardanyan 

V, Terslev L, Kampen WU, D'Agostino MA, Berenbaum F, Nikiphorou E, Pitsillidou IA, de la Torre-Aboki J, Carmona L, Naredo 

E. EULAR recommendations for intra-articular therapies. Ann Rheum Dis. 2021 May 25:annrheumdis-2021-220266.



• “GO TO” therapy is strength 

training, NSAIDs and then a 

total joint replacement!

Managing Osteoarthritis of the Knee 

in the United States AAOS 2013



American Family Physician

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



What’s 

Constitutes a 

Good 

Diagnostic 

Assessment?



• Objectives:

▪ Confirm the diagnosis

▪ Identify risk factors

▪ Assess function

▪ Assess comorbidities

▪ Assess patient goals

The History and Physical of the 

Patient with Osteoarthritis



• History
▪ Family history

▪ Disability

▪ Mechanical symptoms

• Physical
▪ Distribution

▪ Alignment

▪ Effusion

▪ Range of Motion

▪ Quadriceps Strength

▪ Extra-articular 

manifestations

• Radiographs
▪ Weight bearing

▪ 45 degree Flexion

• Synovial Fluid
▪ Crystals 

• Labs
▪ Rheumatoid panel

Confirm the Diagnosis



Clinical Signs and Symptoms

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



Diagnostic Imaging

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



• Diagnostic Pitfalls

▪ Referred pain

• Pes anserine bursitis

• Neuropathy

• Radiculopathy

• Other joint with osteoarthritis

▪ Some other form of arthritis

• Rheumatoid

• Septic

• Gouty

▪ Secondary soft tissue rheumatism

• Enthesopathy

• Ligamentous instability

• Bursitis

▪ Other

• Avascular necrosis

• Tumor

Diagnostic Pitfalls



Management:

The Role of 

Non-Pharmacologic 

Therapy



Non-Pharmacologic Therapy 

for Osteoarthritis

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



• Cochrane Data Base:

▪ Both high intensity and low intensity aerobic 

exercise appear to be equally effective in 

improving a patient's functional status, gait, 

pain and aerobic capacity for people with OA 

of the knee 

▪ Land-based therapeutic exercise was shown 

to reduce pain and improve physical function 

for people with OA of the knee. There were 

insufficient data to provide useful guidelines 

on optimal exercise type or dosage. 

• Multiple studies have demonstrated that 

quadriceps strengthening exercises can 

increase strength and;

▪ Decrease dependency

▪ Improve function with ADLs

▪ Decrease pain.

Which Exercises help Manage 

Osteoarthritis?



Non-Pharmacologic Therapy for 

Osteoarthritis

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



• For a woman of normal height, 

weight loss of only 5kg reduces 

the risk of OA by more than 50%.

• Estimated that substantial weight 

loss e.g. obese to overweight, or 

overweight to normal weight, 

could prevent 33% of OA in 

women and 20% in men.

Does Losing Weight Affect Risk?

Felson et al: Obesity and knee osteoarthritis. 

Annals of Internal Medicine 1998.



Non-Pharmacologic Therapy for 

Osteoarthritis

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



Management:

The Role of 

Medical 

Therapy



Nonsteroidal Anti-inflammatory 

Medications

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



Re-Thinking the NSAIDs

42

Sharma L. Osteoarthritis of the Knee. N Engl J Med. 2021 

Jan 7;384(1):51-59.



Tramadol and Duloxetine

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



Narcotic Medication

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



▪ In patients with one or a few joints affected, especially knee and/or hand OA, we initiate pharmacotherapy with 

topical NSAIDs due to their similar efficacy compared with oral NSAIDs and their better safety profile. 

▪ We use oral NSAIDs in patients with inadequate symptom relief from topical NSAIDs, symptomatic OA in multiple 

joints, and/or patients with hip OA. We use the lowest dose required to control the patient's symptoms on an as-

needed basis. 

▪ We use duloxetine for patients with OA in multiple joints and concomitant comorbidities that may contraindicate 

oral NSAIDs and for patients with knee OA who have not responded satisfactorily to other interventions. 

▪ We do not routinely use intraarticular glucocorticoid injection due to the short duration of its effects (ie, 

approximately four weeks) and evidence that it may have deleterious effects on the hyaline cartilage and may 

accelerate OA progression.

▪ Due to safety concerns pertaining to the use of acetaminophen and increased awareness of its negligible and 

non-clinically significant effects on pain, this medication is no longer considered the first-line analgesic for the 

treatment of knee and hip OA by clinical guidelines and is no longer being initiated in our practice

▪ The benefit of intraarticular hyaluronic acid (HA) is also controversial for knee and hip OA, and most evidence 

demonstrates only a small superiority over intraarticular placebo.

▪ We avoid prescribing opioids due to their overall small effects on pain over placebo and potential side effects, 

especially for long-term use and in the older adult population.

Making Sense of Oral 

Medications: UpToDate 2021

https://www.uptodate.com/contents/duloxetine-drug-information?search=medications+for+osteoarthritis&topicRef=106097&source=see_link
https://www.uptodate.com/contents/acetaminophen-paracetamol-drug-information?search=medications+for+osteoarthritis&topicRef=106097&source=see_link


What about 

the Role of 

Steroid 

Injections?



• Mechanism of action is unknown, 

however:

▪ Inhibit accumulation of inflammatory cell 

lines

▪ Reduction of prostaglandin synthesis

▪ Inhibit leukocyte secretion from synovial 

cells

▪ Decrease interleukin secretion by the 

synovium

▪ Increase viscosity of synovial fluid

Steroid Injections 

How they Might Work



• Systemic corticosteroid therapy has 

no place in the treatment of 

osteoarthritis.

• Generally employed no more than 3 to 

4 times per year secondary to risks of 

direct articular cartilage damage; 

however, some argue the steroid may 

prevent the biochemical degradation.

• Variable duration of activity modification 

after injection.

• Not clear who will benefit from a 

steroid injection; some authors 

recommend the patient with an effusion 

or acute synovitis.

Steroid Injections



• Cochrane Review of intra-articular injections in the knee in 

osteoarthritis (2015).

• “There is no clear objective evidence for intra-articular corticosteroid 

injections on the treatment of osteoarthritic or sports related injuries of 

the knee…”

Steroid Injections: The Evidence.

Based on the evidence, intra-articular corticosteroids may cause 

a moderate improvement in pain and a small improvement in 

physical function, but the quality of the evidence is low and 

results are inconclusive. Intra-articular corticosteroids appear to 

cause as many side effects as a placebo. 

Jüni P, Hari R, Rutjes AWS, Fischer R, Silletta MG, Reichenbach S, da Costa BR. Intra-

articular corticosteroid for knee osteoarthritis. Cochrane Database of Systematic 

Reviews 2015, Issue 10.



• AAOS

▪ Inflamed knees respond best to injections. 

▪ Localized knee pain felt only with weight-bearing is 

less likely to respond.

• ACR

▪ Intraarticular glucocorticoid injections are of value 

in the treatment of acute knee pain in patients 

with, and may be particularly beneficial in 

patients who have signs of local inflammation 

with a joint effusion.

• EULAR

▪ Intra-articular injection of long acting steroid is 

indicated for acute exacerbation of knee pain, 

especially if accompanied by effusion. 

Who Deserves an Injection?



What about 

Complementary 

Therapy?



Complementary Therapy: 

What’s the Evidence

Ebell MH: Osteoarthritis: Rapid Evidence Review American 

Family Physician. 2018 Apr 15;97(8):523-526.



What About 

Hyaluronic 

Products and 

Prolotherapy?



• Mechanism of Action:

▪ The predominant mechanism of intra-articular hyaluronan 

(hyaluronic acid) (HA) for the treatment of pain associated with 

knee osteoarthritis (OA) is UNKNOWN, in vivo, in vitro, and 

clinical studies demonstrate various physiological effects of 

exogenous HA. 

▪ HA can reduce nerve impulses and nerve sensitivity associated 

with the pain of OA. 

▪ Exogenous HA enhances chondrocyte HA and proteoglycan 

synthesis, reduces the production and activity of 

proinflammatory mediators and matrix metalloproteinases, and 

alters the behavior of immune cells. 

▪ Many of the physiological effects of exogenous HA may be a 

function of its molecular weight. 

Hyaluronan Products

Moreland LW: InIntra-articular hyaluronan (hyaluronic acid) and hylans for the treatment of 

osteoarthritis: mechanisms of action. Arthritis Rs Ther. 2003;5(2):54.



• We performed a network meta-analysis (NMA) of 

the relevant literature to determine if there is a 

benefit from HA as compared with IAS and IAP. 

• 11 papers met the inclusion criteria from the 

search strategy. 

• On NMA, those participants receiving HA were 

15% and 11% more likely to respond to treatment 

by OMERACT-OARSI criteria than those 

receiving IAS or IAP, respectively (p<0.05 for 

both). 

• In the light of the aforementioned results of our 

NMA, the American Medical Society for Sport 

Medicine recommends the use of HA for the 

appropriate patients with knee OA.

Hyaluronan Products

Trojian TH, Concoff AL, Joy SM, Hatzenbuehler JR, Saulsberry WJ, Coleman CI. AMSSM scientific 

statement concerning viscosupplementation injections for knee osteoarthritis: importance for 

individual patient outcomes. Br J Sports Med. 2016 Jan;50(2):84-92.



• Prolotherapy is injection of 

an irritant solution (often a 

form of sugar called 

dextrose) into joints, 

ligaments, and tendons.

What is Prolotherapy?



• Dr. Rabago said the 

mechanism of action behind 

the prolotherapy effect is 

UNKNOWN but might involve 

"a local response which 

boosts the native healing 

reaction, possibly by an 

inflammatory or pain-specific 

mechanism."

Mechanism of Action

Rabago D, Patterson JJ, Mundt M, 

Kijowski R, Grettie J, Segal NA, 

Zgierska A. Dextrose prolotherapy for 

knee osteoarthritis: a randomized 

controlled trial. Ann Fam Med. 2013 

May-Jun;11(3):229-37.



• Intra-articular:

▪ 10 ml syringe with 5 ml D50 

and 5 ml of lidocaine 1%: 6ml 

injected (25% soln)

• Extra-articular:

▪ Up to 22.5 ml of a 15% 

dextrose solution: .5 ml 

injections at bone tendon 

interfaces.

▪ Recipe:

• 6.75 mL 50% dextrose

• 4.5 mL 1% lidocaine

• 11.25 mL 0.9% saline

How is it Administered?



What About 

Orthobiologics?



• PRP is defined as a sample 

of autologous blood with 

concentrations of platelets 

above baseline values.

• Clinically active PRP 

typically contains over 1 

million platelets per 

microliter.

• A part of the medical frontier 

know as “orthobiologics.”

What is PRP?

Marx R. Platelet Rich Plasma: what is it and what is not 

PRP? Implant Dent 2001;10:225-8.



• Due to the lack of solid evidence for the 

recommendation of platelet-rich plasma (PRP) 

injection in patients with knee OA, we do not 

recommend its use. 

• Nevertheless, evidence supporting its efficacy 

on OA symptoms has been growing rapidly. 

Injection of intraarticular PRP resulted in 

significant improvement in knee pain and 

function over intraarticular placebo and 

intraarticular HA up to 12 months post-injection.

• However, evidence is still limited due to 

overall high risk of bias in previous trials and 

great variability between studies regarding the 

number of injections, interval between injections, 

preparation of the PRP, and volume injected.

Platelet Rich Plasma

Management of Knee Osteoarthritis. UpToDate. May 2021.



Who needs 

to see an 

Orthopedic 

Surgeon, 

and When?



• Classic Study: 

▪ Mosely JB et al: A controlled trial of 

arthroscopic surgery for osteoarthritis of 

the knee. New England Journal of Medicine 

2002.

▪ 180 pts randomly assigned to:

• Arthroscopic debridement

• Arthroscopic lavage 

• Placebo surgery

▪ No significant benefit vs. placebo  during 24 

months of follow-up

▪ Most if not all of the effects of tidal irrigation 

can be attributed to the placebo effect

What about just Cleaning up 

my Knee, Doc?



• Severe symptomatic OA that has 

failed to respond to non-surgical 

management.

• Evidence on clinical assessment 

of either:

▪ Loose bodies

▪ Mechanical symptoms: locking, 

giving way, or catching.

Indications for Arthroscopy



• The main indication for total 

knee arthroplasty is for relief 

of pain associated with 

arthritis of the knee in 

patients who have failed 

non-operative treatments. 

▪ American Academy of 

Orthopedics

Indications for 

Total Joint Replacement



▪ Indications for osteotomy

▪ Age less than 60 years

▪ Unicompartmental arthritis

▪ 10 to 15 degrees of varus deformity 

on weightbearing radiographs

▪ Preoperative motion arc of at least 90 

degrees

▪ Flexion contracture less than 15 

degrees

▪ Ability and motivation to effectively 

and safely perform rehabilitation

Indications for 

High Tibial Osteotomy



Putting it all 

Together!



Evidence Based 

Management Strategy

Ebell MH: Osteoarthritis: Rapid Evidence Review American Family Physician. 

2018 Apr 15;97(8):523-526.



Ebell MH: Osteoarthritis: Rapid Evidence Review

American Family Physician. 2018 Apr 15;97(8):523-526.



Sharma L. Osteoarthritis of the Knee. N Engl J Med. 2021 

Jan 7;384(1):51-59.



Sharma L. Osteoarthritis of the Knee. N Engl J Med. 2021 Jan 7;384(1):51-59.



• Do a good History and Physical 

Examination.

• Individualize the Patient.

• Non-pharmacologic therapy is the hallmark 

of treatment for Osteoarthritis.

• Exercise is always good…it’s the type that 

needs to be carefully determined.

• Pharmacologic therapy is adjunctive.

• Surgery is when all else has failed.

Summary for Managing 

Osteoarthritis



A New Paradigm for 

Musculoskeletal Pain Management

Lewis JS, Stokes EK, Gojanovic B, Gellatly P, Mbada C, Sharma S, Diener I, O'Sullivan P. 

Reframing how we care for people with persistent non-traumatic musculoskeletal pain. 

Suggestions for the rehabilitation community. Physiotherapy. 2021 Apr 20;112:143-149.



For Further Information

Please contact:

francis.oconnor@usuhs.edu 


