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Outline
 Anatomy

 Injection Technique

 What Can you Inject into the Knee?

 Indications

 What’s the Evidence?
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Anatomy
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Common Indications
 Knee Arthritis

 Arthritis, inflammatory arthritis (RA), Gout, etc.

 Degenerative Meniscus Tears (older patients)
 Bursa or Infrapatellar fat pad
 Diagnostic Injection
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Contraindications



Work Related Injuries Workshop
March 25th & 26th, 2019

Aspiration / Injection Technique
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Knee Injection
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What Can You Inject??
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Bone Marrow
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Dextrose or Prolotherapy
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What’s the Evidence?
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RESULTS
 27 Randomized Control Trials with 1767 patients

Steroid: PAIN Improved ~3/10 (1 month)
Placebo: PAIN Improved ~2/10 (1 month)

Steroid: FUNCTION Improved ~3/10 (1 month)
Placebo: FUNCTION Improved ~2/10 (1 month)

Steroid: SIDE EFFECTS ~13%
Placebo: SIDE EFFECTS ~15%
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Conclusion

Intra-articular Steroid Injection: Moderate 
Improvement in Pain and Small Improvement 

in Function at short term F/U.

Low Quality of Evidence and not much different 
vs Placebo!
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 89 Studies with 12,677 Patients
 Sham/control vs HA
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Intra-articular PRP PROBABLY is more 
efficacious vs other injections for knee OA.
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My approach with Knee Injections
 Knee Arthritis and degenerative meniscus tears
 Diagnostic injection (Lidocaine)

 Depo Medrol (Methylprenisolone) 40mg with 4 cc of 
Bupivacaine
 2 to 3 Injections spaced out 3 to 4 months
 No Injections 3 months prior to Knee Replacement

 HA, STEM CELLS, PLACENTA, DEXTROSE, BMA, etc.
 Evidence is limited
 Cost

 PRP for mild or moderate knee OA
 ?Role for short term benefit
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THANKS
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Cartilage Lesions

 Documented in 63% of patients undergoing knee 
arthroscopy (Curl Arthroscopy 1997)

 May be partial or full thickness
 Has no sensory nerves – not the direct cause of pain
 Need to consider the entire joint (organ)
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Cartilage Lesions
 Spectrum of disease
 Extremely common in older patients
 Exact epidemiology unknown
 Often seen at arthroscopy
 Usually not treated without symptoms
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Young Patients

 Arthroplasty not an option

 Desire for active lifestyle

 Candidate for biologic solution?
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Mechanism
 Acute traumatic event – bodes well for repair/outcome
 Chronic attritional wear – poor outcome unless you fix 

underlying cause
 No specific mechanism for MFC lesion which is most 

common
 ACL injury
 Patellofemoral instability
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Presentation
 Symptoms

 asymptomatic vs. localized knee 
pain

 may complain of effusion, 
motion deficits, mechanical 
symptoms (e.g., catching, 
instability)
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Exam
 Physical exam

 inspection
 look for background factors that predispose to the formation of 

articular defects
 joint laxity
 malalignment
 compartment overload

 motion
 assess range of motion, ligamentous stability, gait
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Classification
Outerbridge Arthroscopic Grading System

Grade 0 Normal cartilage

Grade I Softening and swelling

Grade II Superficial fissures

Grade III Deep fissures, without exposed bone 

Grade IV Exposed subchondral bone

ICRS (International Cartilage Repair Society) Grading System

Grade 0 Normal cartilage

Grade 1 Nearly normal (superficial lesions)

Grade 2 Abnormal (lesions extend < 50% of cartilage depth)

Grade 3 Severely abnormal (>50% of cartilage depth)

Grade 4 Severely abnormal (through the subchondral bone)
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Imaging
 Plain xrays

 AP, lat, Merchant/sunrise
 Rosenberg
 ALIGNMENT films are key

 CT – rarely helpful
 MRI – critical to assess lesion size, location, 

meniscus/ligament status, and bone signal***
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Nonop Treatment
 Weight loss, NSAIDs, activity modification, therapy
 Bracing – unloader brace
 Injections – HA, steroid, PRP?



Work Related Injuries Workshop
March 25th & 26th, 2019

Surgical Options
 Palliative

 Debridement
 Repair

 Primary repair
 Marrow stimulation (microfracture)

 Restoration
 OATS (auto plug transfer)
 Auto cell-based (ACI, MACI, Neocart)
 Allograft (fresh OC allograft, denovo, cartimax)
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Treatment Algorithm
 Adapted from Cole
 Size of lesion, location of lesion, and 

patient age/activity level determine 
treatment options

 MUST address malalignment, 
meniscus/ligament deficiency



Work Related Injuries Workshop
March 25th & 26th, 2019

Cartilage Repair
 Many treatment options
 Primary repair
 Marrow stimulation 

(microfracture)
 Osteochondral plug 

(autograft or allogaft)
 Cartilage particles 

(Biocartilage, DeNovo)
 Cell based repair (ACI, 

Neocart)
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Osteochondral Grafts
 Autografts can be performed 

arthroscopically

 Limited by size –max 10mm

 Large lesions best treated by fresh 
allograft
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Osteochondral Allografts
 No size limit
 Need to be ordered and implanted 

during small time window to ensure 
viability

 Current research into optimal storage 
medium to prolong shelf life
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Cartilage Allograft Matrix
 Biocartilage (Arthrex) – minced 

cartilage - involves microfracture as 
well

 CAM (MTF) micronized particles



Work Related Injuries Workshop
March 25th & 26th, 2019

Autologous Chondrocyte Implantation
 Requires 2 surgeries (one for biopsy)

 Expensive

 Prolonged rehab protocol

 MACI, Neocart, others?
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Osteotomies
 Key to make the leg straight
 This is not the Coventry 

osteotomy for osteoarthritis 
treatment

 Aim is to correct 
malalignment

 Do NOT overcorrect
 Windswept knees
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Valgus
 If in valgus – DFO – distal 

femoral osteotomy

 Medial closing wedge is 
described

 Most surgeons prefer 
lateral opening wedge
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Varus

 If in varus – HTO – high tibial
osteotomy

 Lateral closing wedge is performed
 Concerns about peroneal nerve injury
 Faster bone healing

 Opening wedge medial is preferred by 
most surgeons
 Vascular injury reported
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Tibial Tubercle Osteotomy

 Used for many 
patellofemoral 
chondral lesions

 Also for 
patellofemoral 
instability
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Case PC

 42 yo male, active runner

 Failed OATS plugs

 Varus malalignment
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Case PC
 #1 HTO, staging scope, order 

fresh OC graft

 #2 fresh OC allograft, 30mm 
graft
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Case JL
 21 yo male injured in MVA
 Distal femoral Hoffa fracture 

ORIF
 LFC defect with bone loss
 Lateral meniscus deficiency
 Valgus malalignment



Work Related Injuries Workshop
March 25th & 26th, 2019

Case JL
 Single stage DFO
 fresh OC graft LFC
 lat MAT
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Summary
 Biologic reconstruction is 

possible, but must correct 
malalignment and ligament 
deficiency

 Aggressive treatment is warranted 
in young active population

 Many options for cartilage 
repair/restoration

 Don’t overlook role of osteotomy



Work Related Injuries Workshop
March 25th & 26th, 2019

Work Related Injuries Workshop
March 25th & 26th, 2019

Brett D. Owens, MD
Brown Alpert Medical School
RI Cartilage Center
University Orthopedics, Inc.
Providence, RI
(401) 330-1434
www.brettowensmd.com



Work Related Injuries Workshop
March 25th & 26th, 2019

Work Related Injuries Workshop
March 25th & 26th, 2019

Xinning (Tiger) Li, M.D.
Associate Professor

Boston University School of Medicine
Boston Medical Center

Department of Orthopaedic Surgery



Work Related Injuries Workshop
March 25th & 26th, 2019

Disclosures
 Scientific and Product Advisory Board

 DePuy Mitek Sports Medicine

 Editorial Board Member

 American Journal of Sports Medicine 

 Electronic Media Board

 Journal of Bone and Joint Surgery 

 CME Questions Board

 Orthopedic Reviews

 World Journal of Orthopaedic

 Journal of Medical Insight (JOMI)

 Equity

 Journal of Medical Insight (JOMI)

 Reviewer Panel

 American Journal of Sports Medicine 
(AJSM)

 Journal of Shoulder and Elbow Surgery 
(JSES)

 OREF Grants Committee

 Orthopedics

 Journal of Orthopaedic Research (JOR)

 Orthopedic Reviews

 KSSTA

 AAOS Clinical Practice Committee

 Rotator Cuff Management

 Research Funding

 OREF



Work Related Injuries Workshop
March 25th & 26th, 2019

Case
 40 year old male s/p work related injury to left knee.

 Twisted his knee and felt pain and swelling (2014)
 PT (>6 months), 1 Injection Cortisone, braced, NSAIDs.
 2015 referred to me with MRI of knee

 Pain 9/10 with squatting, bending, twisting motions
 Up and down stairs is painful
 Clicking inner knee.
 Swelling
 No buckling or instability

 PMH and PSH: None
 SH: No Tob, etoh and still working with pain

 Laborer
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Exam:
 ROM 0 to 130 degrees
 Medial joint line tenderness to palpation
 McMurry slightly positive
 Lachman is 1A and negative pivot shift
 Varus and Valgus at 0 and 30 symmetrical to the other 

side.
 Pain with patellofemoral grind
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Radiographs
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MRI Images
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MRI Results
 Partial ACL tear 
 Low grade sprain of MCL
 Posterior horn medial meniscus tear / capsular 

 Moderate grade patella medial facet thinning
 Subchondral bone edema
 Fissuring of the patellar apex cartilage and small 

delamination adjacent to fissuring.
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Options?
 2016 Arthroscopic surgery

 Arthroscopic medial meniscus repair
 Arthroscopic chondroplasty of patella and microfracture
 Arthroscopic debridement
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Surgery
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1 Year f/u
 Went back to work

 Still have pain with up and down stairs
 Swelling

 No more medial joint line pain or mechanical 
symptoms
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MRI
 Medial Meniscus healed

 Moderate to high grade 
chondral loss (patella)

 Effusion and synovitis
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Options?
 Cartilage Restoration Procedure

 Patella femoral replacement
 Activity level post surgery…
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Other Options
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Surgery Request
 What’s the Process?

 Utilization Review -> IME

 IME Denied Surgery – Now What??

 Appeal the decision
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Peer to Peer Review
 Denied the Cartilage Procedure to Patella

 Causation?
 Approved the Arthroscopic Debridement Code
 ** Semi Retired Spine Surgeon**

 Now What?

 Can NOT bill the Cartilage Procedure on his own health 
insurance.

 On my OR schedule next month
 Do the Cartilage restoration for free.
 How do we pay for the graft? And other cost?
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THANKS


