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ICRS GRADING SYSTEM
International Cartilage Repair Society

Grade 1 Nearly normal Superficial lesions
Grade 2 Abnormal < 50% of cartilage depth
Grade 3 Severely abnormal > 50% of cartilage depth
Grade 4 Severely abnormal Through subchondral bone



SURGICAL SOLUTIONS

PALLIATIVE STIMULATION : 
• Marrow Stimulation Procedures

REPAIR TECHNIQUES:
• Osteochondral autograft : Mosaicplasty
• Osteochondral allograft transplantation
• Autologous chondrocyte implantation (ACI)
• Matrix-associated ACI (MACI)

Hangody L



GOALS

Abrasion
Microfractures

Bleeding
Blood clot

Growth
factors FIBROCARTILAGE

Type 1 collagen

HYALINE CARTILAGE
Type 2 collagen

Less resistant to shear forces



MARROW STIMULATION TECHNIQUES
Abrasion chondroplasty

Johnson (80’s)

Osteochondral drilling
Pridie (60’s)

Motorized
1.5 drill – 18/20 K-Wire

Motorized burr



MARROW STIMULATION TECHNIQUES
Abrasion chondroplasty

Johnson (80’s)

Osteochondral drilling
Pridie (60’s)

Microfracture
Steadman(90’s)

Motorized
1.5 drill – 18/20 K-Wire

Motorized burr Perforations 

Inconsitent results



JR. STEADMAN 

Steadman JR.  and al. Microfracture technique for full-thickness chondral defects: 
technique and clinical results. Oper Tech Orthop. 1997;7:300–4.

2 mm perforations 
every 3 – 4 mm



Principles
Rebuild « cartilage » with mesenchymal stem cells

Debridment ( clean the defect) &
multiples holes

Clot formation
Healing  cartilage



K. Mithoefer and coll. American Journal of Sports Medicine, 2009, Vol. 37, No. 10

Procedure



Special ancillary

3 – 4 mm deep
every 3 - 4 mm





POSTOP CARE: 3 phases

- Healing phase (week 0-6):
Non WB+++
Edema reduction, ROM recovery, low resistance strenghtening

- Transition phase (week 6-12):
Progressive WB, gait training

- Remodeling phase (week 13+)
Impact loading & athletics
Pivoting/ jumping 4-6 months
Full sports 9 months
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INDICATIONS
2,5 cm2

2,1 cm2

3,5 cm2

4,6 cm2
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CONTRAINDICATIONS

• Age > 50 
• Inability to follow postop protocol
• Diffuse joint degeneration
• Avascular necrosis



• 1 to 4 cm²
• Short term improvement in clinical score

Arthroscopy 2013

38% failure at 10 years
Better results in younger patients

RESULTS
Microfractures



• 72 patients 11 years FU
• Improvement in pain and functional scores

Arthroscopy 2003

Better results patients < 45yo

RESULTS
Microfractures



• 61 athletes / 15 years FU
• Deterioration of the clinical outcomes expected at 2 and 5 years

KSSTA 2013

RESULTS
Microfractures
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MFC > LFC

MFC > Patella

RESULTS
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• 61% athletes / 15 years FU
• Deterioration of the clinical outcomes expected at 2 and 5 years

KSSTA 2013

Good long term outcomes in patients <31 Yo
with lesions < 400mm²

Degenerative changes: older patients and large lesions

RESULTS
Microfractures



AJSM 2012
Level 1  

Return to sport at the same level : 

OAT : 75%
MF : 37%

60 patients, 10 years FU

Failure at final FU

OAT : 14%
MF : 38% 

RESULTS
Microfractures vs Mosaïcplasty



Arthroscopy 2016

249 patients
67 months FU

OATS > return to sport
OATS lower failure rate

RESULTS
Microfractures vs Mosaïcplasty

Lesions > 3 cm²



Arthroscopy 2016

249 patients
67 months FU

No difference for lesions < 3 cm²

RESULTS
Microfractures vs Mosaïcplasty



JBJS 2007

80 patients
5 years FU

Significant improvement in both group
23% failure both group

RESULTS
Microfractures vs ACI



JBJS 2007

No difference between the two groups
32 % failure microFx vs 42% ACI

RESULTS
Microfractures vs ACI



RESULTS
Microfractures vs Microfractures « plus »

KSSTA 2020

Stem Cells
Transl Med 
2017

Arthroscopy 2016

20 MF vs 20 MF+
FU 12 m
WOMAC
• MF 25,5
• MF+ 17,7

15 MF vs 15 MF+
FU 18 m
WOMAC
• MF 37
• MF+ 15

Short FU

Few patients

↗ Pain & quality of life both groups

Cartilage regeneration ?

Long term OA ? 18 MF vs 26 MF+
FU 24 m

Associated procedures



Take-home Message
Microfracture

• To considere as a primary treatment for small 
osteochondral lesion (< 2cm²) in young patients
• Minimally invasive
• Not demanding
• Low cost
• Low Morbidity

CurrentConceptsReview

Chondral Lesions of the Knee:
An Evidence-Based Approach

MAJ Travis J. Dekker, MD, USAF, MC, Zachary S. Aman, MS, BA, Nicholas N. DePhillipo, PhD, MS, ATC, CSCS, LT COL
Jonathan F. Dickens, MD, USA, MC, Adam W. Anz, MD, and Robert F. LaPrade, MD, PhD

! Management of chondral lesions of the knee is challenging and requires assessment of several factors including
the size and location of the lesion, limb alignment and rotation, and the physical andmental health of the individual
patient.

! There are amultitude of options to address chondral pathologies of the knee that allow individualized treatment for
the specific needs and demands of the patient.

! Osteochondral autograft transfer remains a durable and predictable graft option in smaller lesions (<2 cm2) in the
young and active patient population.

! Both mid-term and long-term results for large chondral lesions (‡3 cm2) of the knee have demonstrated favorable
results with the use of osteochondral allograft or matrix-associated chondrocyte implantation.

! Treatment options for small lesions (<2 cm2) include osteochondral autograft transfer and marrow stimulation
and/or microfracture with biologic adjunct, while larger lesions (‡2 cm2) are typically treated with os-
teochondral allograft transplantation, particulated juvenile articular cartilage, or matrix-associated chondro-
cyte implantation.

! Emerging technologies, such as allograft scaffolds and cryopreserved allograft, are being explored for different
graft sources to address complex knee chondral pathology; however, further study is needed.

Cartilage injuries of the knee can be challenging to treat. The
focus of this review is on injuries involving the femoral con-
dyles or patellofemoral articular cartilage that result from
overuse, direct trauma, malalignment, or malrotation. Car-
tilage lesions are commonly encountered in patients under-
going knee arthroscopy, with surgeons encountering chondral
defects in up to 36% of knees1,2. Treatment options are vari-
able and dependent on many factors, including patient age
and activity level, location and size of the defect, meniscal
status, limb alignment, concomitant knee pathologies, chro-
nicity, and comorbidities. For example, concomitant varus-
producing osteotomies are performed in the setting of lateral
compartment pathology with genu valgum; valgus-producing
osteotomies, for medial compartment pathology in the setting

of genu varum; and tibial tubercle osteotomies, in the setting
of maltracking with increased tibial tuberosity-to-trochlear
groove distance of >2 cm and patella alta (a Caton-
Deschamps ratio of >1.2). Regardless of the cartilage repair
technique, careful patient selection and management of as-
sociated concomitant pathologies is of paramount impor-
tance to optimize the outcome.

Nonoperative treatment of symptomatic cartilage in-
juries is preferred at times, especially for patients with tri-
compartmental osteoarthritis or those who are nonsurgical
candidates. Once injured, cartilage is unable to fully regen-
erate because of poor vascularity and the limited number of
chondrocytes. While cartilage has poor natural regenerative
capacity, there is potential for fibrocartilage growth or
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