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ARTICULAR CARTILAGE

Proteins

Water

Proteoglycans (35%)Collagen
(65%)

Core proteins Aggrecans

Chondroitin 
Sulphate

HA
(Glucosamine + GA)



Q. The predominant collagen type
present in Articular cartilage?

A. Type I
B. Type II
C. Type III
D. Type IV

Q. The predominant collagen type
present in Meniscus?

A. Type I
B. Type II
C. Type III
D. Type IV



PRE-DISPOSING 
FACTORS FOR 

CARTILAGE LESIONS





CLASSIFICATION OF ARTICULAR CARTILAGE DEFECTS



OUTBRIDGE CLASSIFICATION



TREATMENT
OPTIONS





MICROFRACTURE



O
A
T
S

Osteochondral Autologous 
Chondrocyte Transplantation

Surgery











AUTOLOGOUS CHONDROCYTE 
IMPLANTATION



Autologous chondrocytes were
grown in culture, made into paste
which was then injected into the
defect after 3-6 weeks beneath a
“periosteal flap” or a “collagen
membrane”e.g.MACI

GENERATIONS OF ACI

First generation ACI



Grown chondrocytes were
mounted into a 3D SCAFFOLD
and the scaffold was hammered
press fit into the defect e.g.
hyalograft C, bioseed- C

Second generation ACI



Third generation ACI



§ Latest modification in 3rd generation ACI is
CARTILAGE AUTOGRAFT IMPLATATION
SYSTEM (CAIS).

§ Articular cartilage after harvest is MINCED into
small fragments encapsulated directly
IMPLANTED into scaffold (w/o culture
expansion).

§ Chondrocytes from fragments migrate into
scaffold (made of polycoprolactone+PGA
+PDS) and produce ECM.

§ A minimal amount of chondrocytes produce
much of tissue for a relatively larger defect.

Third generation ACI

MODIFIED



BMAC

Bone marrow aspirate 
stem cell concentrate



OUTERBRIDGE GRADE

Grade III/ IV

Grade I and II

Activity level GOOD
Activity level 

LOW

< 2.5 cms 2.5 -5 cms

Debridement, Lavage, 
Chondroplasty

Microfracture Size of the Defect

2.5-10 cms

OATS
(autograft)

OATS
(allograft)

ACI/ BMAC



Q. A 35 years female landed up with
twisting injury to knee that was managed
conservatively. 3 months post injury she
started having multiple episodes of
locking. MRI films and reports are shown.
Surgical PLAN?

A. Loose body removal and VS
B. Microfracture and VS
C. OATS
D. ACI





X



CHONDRO-
PROTECTIVE 

AGENTS

§COLLAGEN TYPE II SUPPLEMENTS

§GLUCOSAMINE

§CHONDROITIN SULPHATE

§S-ADENOSYL METHIONINE

§DIACERIN
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