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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).

lajuan olpadoylio

2IIysdwoH MaN "W ‘upniiybos m Alobaio

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

» | 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
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Full thickness
C.ﬂOﬂdI’Cll

INjury

»This is not generalized
arthritis

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



Ligament

Calcified cartilage
Tidemark

on-calcified cartilage

Synovium

bchondral bone plate

bchondral trabeculae

Bone marrow cavity

(Early-stage OA)

(Late-stage OA)

» Osteoarthritis

Subchondral trabeculae deterioration
Bone marrow oedema-like lesion

Increased angiogenesis and nerve growth

Subchondral bone plate thickness ¥ and porosity
Tidemark duplication
Cartilage degradation

Synovial fibrosis and inflammation

Progressive cartilage destruction
Calcified cartilage thickness L

Subchondral bone plate thickness 1
Osteophyte formation

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

Collagen types

»Hyaline- Joint
» Fibrocatilage-tendon

»Elastic- ear,epiglottis
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Hyaline Elastic cartilage
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Collagen type ||
Chondrocytes: spherical

Lacuna (cavity in matrix
holding chondrocyte)

Fibrocartilage

compression and tensio




Surface zone <SS

ransition zone <0

Arficular Hyaline
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Challenges 1o
healing/repairing/restoring

Avascular — nutrition from synovial fluid and bone

Calcified zone

Low density of cells
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Cells multiplied
in culture

Periosteal
lap

Microfracture Mosaicplasty @

Abrasion Smith Nephew OATS Vericel/Genzyme/MACI
Arthroplasty
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Issues with microfracture/abrasion

arthroplasty

vy [

-Bony Overgrowth -Less Hyaline cartilage Poorer short and
(more type 1) longer term results

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



Issues with Osteochondral implants

Autograft- limited
harvest volumes

Thickness of
hyaline layer

Contouring vs

number of
implants

Allograft —
Incorporation

Matching contour
and thickness

Jajua) olpadoyuQ aliysdwoH MaN "Q'W ‘ubiiybos M Alobaio



INOIN{®]1le]igle])

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




Next Generation
MACI (2017)
Summit study

Harvest

Grow and implant
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Surgicelis

‘echniques

Open ar

open

d Arthroscopic

Sliifrescopic
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General Rehab Protocol

Achieve routine

0-3 months

Build strength

3-6 months

-
<
-
&

Be active

6-9 months

Aftar tha immediate post-sungery phase, potients will work
towands o pain-free and full passive knee exiension with

5 sorly as 1 month
range of

During this phase, patients should begin 1o heel
comtortable retuming to recreational activities. An

Patients will enjoy o rturm 1o recreaiional activiies
and sparts by gradually increasing the difficulty of
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Rehab Considerations

Location of lesion(s)
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Number and size of lesions

Size of patient

¢Age of patient

Patient goals

Additional Simultaneous Surgeries
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Surgeon “preference”



Consensus Stuady

NOT AN EVIDENCE BASED OUTCOME STUDY FOR DETERMINING RECOMMENDATIONS
CARTILAGE OCT 2020; 13: 178 2= 172 G _——
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
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Consensus
WB and ROM

Flanigan et al.

Table 3. Consensus on Weightbearing: Summary Following Round 3.

Patient | Description  Patient 2 Description

Patient 3 Description
Defect location

No. of defects

Primary lesion size, cm?
Age, years

Activity level

Patient 4 Description
Patella

Patella/trochlea?
|

Multiple |

=5

Femoral condyle

Multiple
<3 <3 =5

24 50 24 50
Low to moderate Heavy labor

Low to moderate
exercise exercise
Time to weightbearing at initiation Immediately
% of body weight at initiation 81% to 100% <20%,° 81% to 100%:¢
Time to full weightbearing, weeks Immediately 5-6 7-9
—_— T e T SR S R R
*Nonkissing lesions; neutral joint alignment.
®Uncontained lesion.
“Contained lesion.

Heavy labor

Table 4. Consensus on Range of Motion: Summary Following Round 3.

] T e
Patient | Description

Patient 2 Description  Patient 3 Description  Patient 4 Description
Defect location Patella Patella/trochlea

No. of defects 1 Multiple I Multiple
Primary lesion size, cm? <3 == =3 =5
Age, years 24 50 24

Activity level

50
Heavy labor Low to moderate Heavy labor

exercise
Time to passive range of motion Immediately
Time to early active range of 4
motion, weeks
Time to full active range of 8-10
motion, weeks

Femoral condyle

Low to moderate exercise

Immediately

As tolerated, 4 weeks
Range of motion progression

0° to 45°, increasing by 15° each week following week |

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



Consensus
Work and
Sports

Gregory W Soghikian, M.D. New Ham

1786S

CARTILAGE 13(Suppl 1)

Table 5. Consensus on Work and Activities of Daily Living (ADL): Summary Following Round 3.

Patient | Description P

atient 2 Description Patient 3 Description Patient 4 Description
Defect location Patella

Patella/trochlea Femoral condyle
No. of defects I

Multiple I Multiple
Primary lesion size, cm? <3 =5 <3 =5
Age, years 24 50 24 50
Activity level

Low to moderate Heavy labor Low to moderate Heavy labor
exercise

exercise
Release to unrestricted ADLs As early as 3 months
Release to sedentary work 22 to 4 weeks
Release to heavy labor, months 3-6 9

-12 months 3-6 months

*As early as 2 weeks for patient types | and 3.

Table 6. Consensus on Return to Recreational Activities and Sports: Summary Following Round 3.

Patient | Description Patient 2 Description Patient 3 Description

Defect location Patella Patella/trochlea Femoral condyle
No. of defects 1 Multiple I

Primary lesion size, cm? <3 =5 <3
Age, years 24 50 24 3
Activity level Low to moderate Exercise Heavy labor Low to moderate exercise
Evaluation for running, [3 8 6

months
Release to running, months 7-9 10-12 7-9 10-12
Stationary cycling, weeks 3-4 5-6 3-4 5-6
Outdoor cycling, months 5-6 5-6 3-4 5-6
Release to tennis,® months 9 10-12 2 12+

Release to contact/collision 12+ 10-12 10-12 12+
sports,” months

2Other examples of this type of sport are pickle ball, golf. T ]

PExamples are soccer, football, hockey, combat sports.

Patient 4 Description

Multiple
=5
50
Heavy labor
8

pshire Orthopedic Center



Additional Simultaneous Surgeries

AMLZ/ Anterior Meniscal
tubercleplasty - Osteotomy transplant

lajuan olpadoylio

2IIysdwoH MaN "W ‘upniiybos m Alobaio



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

QUESTIONS?
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