
MACI
MATRIX -INDUCED AUTOLOGOUS CHONDROCYTE IMPLANTATION



Disclosures

 NO relationships financial or otherwise with any company whose 
products we are mentioning in this presentation including VERICEL  
(producers of MACI implant) nor Smith – Nephew (producers of 
OATS instrumentation).

 Consultant and stockholder  Pristine Surgical manufacturer of a 
disposable camera in tip arthroscopy scope

 I hold small amounts of stock in multiple publicly traded healthcare 
companies



• The problem
• The biologic challenges
• Historical options
• ACI Autologous Chondrocyte Implantation 

(two stage procedure)–initial
• ACI current
• Additional Simultaneous Surgeries
• Rehabilitation



Full thickness 
Chondral 
Injury

This is not generalized 
arthritis



Osteoarthritis

This Photo by Unknown Author is licensed under CC BY

https://ard.bmj.com/content/80/4/413
https://creativecommons.org/licenses/by/3.0/


Collagen types

Hyaline- Joint

Fibrocatilage-tendon

Elastic- ear,epiglottis



Articular Hyaline 
Cartilage
Challenges to 
healing/repairing/restoring
Avascular – nutrition from synovial fluid and bone
Low density of cells



Historic Options

Microfracture
Abrasion 
Arthroplasty

Mosaicplasty
Smith Nephew OATS

ACI
Vericel/Genzyme/MACI



Issues with microfracture/abrasion 
arthroplasty

Gregory W Soghikian, M.D.  New Hampshire Orthopedic Center

-Bony Overgrowth -Less Hyaline cartilage 
(more type 1)

Poorer short and 
longer term results



Issues with Osteochondral implants

Autograft- limited 
harvest volumes 

Thickness of 
hyaline layer

Contouring vs 
number of 
implants

Allograft – 
incorporation

Matching contour 
and thickness



ACI (Original)

Two stage procedure

Overgrowth

Bone formation (periosteum) 

Outcomes



Next Generation
MACI  (2017)
Summit study 

Harvest

Grow and implant



Surgical techniques
Open and Arthroscopic

open arthroscopic



General Rehab Protocol 



Rehab Considerations

 Location of lesion(s)
 Number and size of lesions
 Size of patient
 ?Age of patient
 Patient goals
 Additional Simultaneous Surgeries
 Surgeon “preference”



Consensus Study
NOT AN EVIDENCE BASED OUTCOME STUDY FOR DETERMINING RECOMMENDATIONS 
CARTILAGE OCT 2020; 13: 1782-1790 FLANIGAN ET AL.
WEIGHT BEARING, ROM, RETURN TO WORK, ADL’S, SPORTS
WITHIN EACH 4 PATIENT PROFILES (NUMBER OF LESIONS, SIZE OF LESIONS, PATIENT BMI, 
WORK/ACTIVITY DEMANDS, AGE
SEPARATED BY PATELLOFEMORAL AND FEMORAL
NORMAL ALIGNMENT AND NORMAL MENISCUS
WRITTEN SURVEY TO SURGEONS DOING AT LEAST 10 MACI PROCEDURES PER YEAR (AVG 
WAS 40).  RESULTS SHARED, SECOND ROUND OF RESPONSE TO FIRST ROUND, THEN FACE 
TO FACE DISCUSSION. CONSENSUS DEFINED AS GREATER THAN 75%AGREEMENT 12 
SURGEONS INITIALLY 8 IN FINAL ROUND



Consensus
WB and ROM



Consensus
Work and 
Sports



Additional Simultaneous Surgeries

AMZ/ Anterior 
tubercleplasty Osteotomy

Meniscal 
transplant



QUESTIONS?


	MACI
	Disclosures
	Slide Number 3
	Full thickness Chondral Injury
	Slide Number 5
	Collagen types
	Articular Hyaline Cartilage
	Historic Options
	Issues with microfracture/abrasion arthroplasty
	Issues with Osteochondral implants
	ACI (Original)
	Next Generation�MACI  (2017)�Summit study 
	Surgical techniques�Open and Arthroscopic
	General Rehab Protocol 
	Rehab Considerations
	Consensus Study
	Consensus�WB and ROM
	Consensus�Work and Sports
	Additional Simultaneous Surgeries
	QUESTIONS?

