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Improved cartilage regeneration by
implantation of acellular biomaterials
after bone marrow stimulation: a
systemaltic review and mela-analysis of
animal studics

¥ Cartilage regeneration is more effective by implantation

2016-2017 systematic reviews
on biomaterial augmented BMS

of acellular biomaterials

in microfracture defects

compared to microfracturing alone

IF° The efficacy is further improved by the incorporation of

biologics.

B cartilage regeneration using ADSCs-seeded scaffolds
improved regeneration compared to acellular scaffolds.

AMIC - BM AMIC

Augmented cartilage regeneration by
implantation of ccllular versus acellvlar
implants after bone marrow stimulation:
a systematic review and meta-analysis of
animal studies
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SCIARRETTA'S
LIPO-AMIC
TECHNIQUE



LIPO-AMIC
cartilage repair
procedure




LIPO-AMIC
- Case Report

43-year-old man

Surgical case THROCLEA
24 months follow-up
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HISTOLOGIC 24 months follow-up follow-up




LIPO-AMIC
Case Report

43-year-old man

Surgical case THROCLEA
60 months follow-u
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USE OF ADIPOSE MESENCHYMAL STEM CELLS
FOR AUGMENTED AMIC ONE-STEP CARTILAGE
REPAIR TECHNIQUE IN THE KNEE
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Published 1 March 2017
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Abstract
vV

PURPOSE Recently, in tissue engineering several methods using stem cells have been
developed to repair chondral and osteochondral defects. Most of these methods rely on the use
of scaffolds. Studies in the literature have demonstrated, first in animals and then in humans,
that the use of mesenchymal stem cells withdrawn by several methods from adipose tissue
allows to regenerate hyaline articular cartilage. In fact, it has been cleared that adipose-derived
cells have multipotentiality equivalent to bone marrow-derived stem cells and that they can very
easily and very quickly be isolated in large amounts enabling their immediate use in operating
room for one-step cartilage repair techniques. The purpose of this study is to evaluate the
therapeutic effect of adipose-derived stem cells on cartilage repair and present our experience
in the treatment of knee cartilage defects by the novel AMIC REPAIR TECHNIQUE AUGMENTED
by immersing the collagen scaffold with mesenchymal stem cells withdrawn from adipose tissue
of the abdomen.

MATERIALS AND METHODS Fat tissue processing involves mechanical forces and does not
mandatorily require any enzymatic or chemical treatment in order to obtain the regenerative
cells from the lipoaspirate. In our study, mesenchymal adipose stem cells were obtained by non-
enzymatic filtration or microfragmentation of lipoaspirates of the abdomen adipose tissue that
enabled the separation of the stromal vascular fraction and were used in one-step
reconstruction of knee cartilage defects by means of this new AUGMENTED AMIC TECHNIQUE.
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LIPO-AMIC: descrizione tecnica e
studio pilota su 18 pazienti della tecnica
amic modificata con aggiunta di cellule
mesenchimali da tessuto adiposo

LIPO-AMIC: technical description and eighteen pilot patients
report on amic technique modified by adipose tissue
mesenchymal cells augmentation

Riassunto

{Juesto studic plota descrive 2 fzsi tecniche della tecnica chirurgica ed | risultztl preliminarl della
1ECNica AMIC (autiogeus matrx-irduced chardragenesis) moaificeia con 'aggiunta delle c2iulz
mesanchimal autoingne oe 16ssL1 a0peso, defnita come 1ecnica LIPO-AMIC, per il trattzmento del
ditenti delia cartilzgine ginoochic. La tacnica LPO-AMIC & stata Liiizzate per il raftzmento des ditetti
focall sintomatici dilll e IV graco s2cende la clessificazions ICRS def ginccchia. Liciotto padent sono
stabl valutati prospetiicamerte rel corso di due énri, sia cinicamente che mediante |2 valutazione
00N 71S0NaNzZE Magnetica. | pazienti Nanno MEstrto un signiticathvo miglicramento clinico progras-
Sivo di tuttl i pumeqgl (KDC, Lyshaim, K0os € VAS) 0i & partire dal fodlow-up Irizele & 6 mesi dalla
esacL2iore dela procadura UPO-AMIC e gli scores saro Litgriarmante | aumentzt sena stati notati
fino all'vivmo follow-up @ 24 mes dopa lirtervento. | controlli di B\ hanno mostrato &a precoce
ricrescita dalia lamina succondrale, 1 prograssiva maturazione del tessuto i riparaaone 2d il pro-
regssho empimenta 3ei diettl. in conclusiare, i possibiita di ciEnare Ln grande numero di caille
mresenchimal witall de tessule adipasa, con Gusters e nicchie vascelo stramali irtatie, oon capeciia
condrogenica e peracnna elevate insieme all'uso di una memerana collagenica ir grade di tratte

NEre Ie ceflue in L e favarime |a restormaaone conorogenica, randaro ragicne der significatrd
mrigliceament nscontral nel pazientl da nod rattall e consentone di corvaligare quastz 1ecnica guale
pracedura one-step sempice, sicure ed efficace per 1a riparazicne dai diettl caniagirel arbcolan

Parole chiave: tecnica LFO-AMIC, celule mesarchimall de tessuto adipeso, dfetti condrall ed
asteocordrall, meacing rigeneraive

Summary

TS pilgt Stugy 0escrbes the fachnical SEDS of Ie SLCa! IoIgUE and the prelimingry outoames
of autologous matrlx-induced chandragenes's AMIC) combined min aufongous adpase fissue
genved stem cels, dsined as LIPOD-AMAG, for the treatment of knee cartitage cefects. The LIPO

AMIC teohnigue has been used fov the freatment of I04S degree N and IV focal caniage defects in
ihe knee. Eighiasn DaNEnts Nave Seen prospectvely evawsted cunng e years botn concaly and by
MAY e/aLianon. PIent SROWES progressive SIgRicant cnical improvement of v the scores (KOG

LySholmi, Koss and WAS) as any as the meal 6 manths fo\ow-up after me LPO-AMC procegure
ang Avther NCrEased Ve Wers Notsd 1Y the Mast Kiow-up at 24 MONMRS PSStOperatiely
MR examination Showed eany Subohanival ming regronth ang (Vogressive matiranon of the
repav fissue and fing of the cefects. Overad, e possbily of sttaining a arge number of wable
MESENCAATAS CENS frovm ANDOSE DSSUE, VAT \TAct CUSIES and kascuar stromal mohes, with high
Chanragenic ang Paracring capacky togetner kath the Lse of & covagen memavane capadke of
retaning the £&ils i S0 and promoting el SHANOYBeeN's IaNSHovmation, Qe reasan of sgmificant
IMproEments foung (n frealed fatients and a0 us f0 valdate IS fEChniQuE &5 SImple, safe and
SMECHIE ONE-SIED SrovedLve for I rEnair of Artuar cartiage defects.

Key words: L\P0-AMC technigue, mesenchymal apase dSsus cels, chonaral and ostaschondral
gereCs, regeneranive mediane
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One-stage cartilage repair using the autologous matrix-induced
chondrogenesis combined with simultaneous use of autologous
adipose tissue graft and adipose tissue mesenchymal cells technique:
clinical results and magnetic resonance imaging evaluation
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Abstract

Purpose To evaluate medium-term outcomes of knee cartilage defects repair by autologous matrix-induced chondrogenesis
combined with simultaneous use of autologous adipose tissue graft and adipose tissue mesenchymal cells, defined as LIPO-
AMIC technique.

Methods The LIPO-AMIC technique has been used in ICRS degree III-IV knee defects. Eighteen patients have been pro-
spectively evaluated during two and five years both clinically and by MRL

Results Patients showed progressive significant improvement of all scores starting early at six months, and further increased
values were noted till the last follow-up at 60 months. Mean subjective pre-operative IKDC score of 36.1 significantly
increased to 86.4 at 24 months and to 87.2 at 60 months. Mean pre-operative Lysholm score of 44.4 reached 93.5 at two
years and 93.5 at five years. MRI examination showed early subchondral lamina regrowth and progressive maturation of
repair tissue and filling of defects. The mean total MOCART score showed that a significative improvement from two year
follow-up (69.1 points) to last follow-up was 81.9 points (range, 30—100 points, SD 24). Complete filling of the defect at the
level of the surrounding cartilage was found in 77.8%.

Conclusions Adipose tissue can represent ideal source of MSCs since easiness of withdrawal and definite chondrogenic
capacity. This study clearly demonstrated the LIPO-AMIC technique to be feasible for treatment of knee cartilage defects
and to result in statistically significant progressive clinical, functional and pain improvement in all treated patients better
than what reported for the AMIC standard technique, starting very early from the 6-month follow-up and maintaining the
good clinical results more durably with stable results at mid-term follow-up.

Keywords LIPO-AMIC - Cartilage defects - Cartilage repair - Adipose tissue graft - Adipose tissue stem cells - Matrix-
induced chondrogenesis
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W preoperative
6 months

M 12 months

W 24 months

m 60 months
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The functional outcomes evaluation
permitted to notice a significant greater
and earlier improvement in pain relief,
starting from the six month follow-up
control and remarkably better
improvements than the data reported in
the AMIC Registry
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We need to specifically evaluate these
techniques in the “red knees”, patients
with large lesion size, high mechanical
demands, older age, inflammation,
infection & systemic diseases

Growth factors and Scaffold material Targeted delivery of
other drugs released and fabrication NSAID's may improve
from scaffold materials technique can be scaffold integration
can be used to recruit tuned to provide and maturation in
and rejuvenate cartilage | greater surface area patients with
progenitor cells in coverage and inflammatory

elderly patients mechanical support comorbidities
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Earlier diagnosis of isolated full-thickness cartilage defects
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Earlier diagnosis will favour
biologic treatments of developing
lesions preventing OA cascade
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Combination Therapies Scientists, engineers

must be evaluated to & physicians
better replicate the TEAM WORK to
anticatabolic, advance clinical
proanabolic and therapies capable of
unction to a organized manner of achieving a meaningful
patients especially chondrocyte increase in the
the active and aging proliferation and functional status of

populations incorporation patients



Cartilage Surgeon’s Goal:
Push the Patient back up the Hill




