11/2/2011

Biologic Foundation

Compartmentalization /veicher AH, 1975)

Celltype Effect

Gingival epithelium Long junctional epithelium

Connective tissue attachment

Gingival connective tissue 5
Rootresorption

PDL cells {[mesenchymal cells) Cementum & PDL fibers

Alveolarbone Ankylosis
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Biologic Foundation ndation

Biologic Foundation Membranes

Non-resorbable membranes

Bio-resorbable membranes = —
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Membranes... Requirements Membranes... Non-Resorbable

Biocompatibility

Cell exclusion Expanded polytetrafluoroethylene (ePTFE)

Space maintenance

Miscellaneous membranes

Tissue integration
Millipore membrane

Ease of use & handling Rubber dam
Biological activity
Membranes... Non-Resorbable Membranes... Non-Resorbable
Preservation of keratinized gingiva Healing is allowed for 4-6 weeks after membrane
placement (longer periods are better; 12-16 weeks)
Thick overlying surgical flap

No probing for 3-6 months after membrane removal
Radiographic evidence of bone formation 6-12 months

PERFECT ORAL HYGIENE / TISSUE PERFORATION
Infection ~———  Membrane removal

Membranes... Non-Resorbable Membranes... Bio-Resorbable

Polyglycoside synthetic membranes

Collagen

Calcium sulfate
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Membranes... Bio-Resorbable Membranes... Bio-Resorbable

They are easier to manage

Lack of rigidity

Membranes... Bio-Resorbable Membranes... Results

Membrane Re-entry

cpy  Before surgery GTR removal 1y later 1y later

PAL PAL

PPD

- 5.4 =
RFeT i
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BD 8.1
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10

10.9 12.4

PAL: probing attachment level
BD PPD: probing pocket depth

BC: distance from CEJ to bone crest

BD: distance from CEJ to bottom of defect
(mm) L NFGT: distance from CEJ to most coronal edge of
new tissue at membrane removal

GTR... Results GTR... Results
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Membranes... Non-Resorbable vs. Bio-Resorbable

srerm

GTR... Membranes +/- Bone Grafts
PD Reduction CAL Gain  REC Change
6 Months
GTR with DFDBA (Test) (N = 16) 364 (1.23) 272 (0.84) -0.85 (0.98)
P=04I P=032 P=092
GTR alone (Control) (N = 14) 400(1.12)  3.11(1.19) -0.88 (0.89)
12 Months
GTR with DFDBA (N = 5) 337 (1.16) 229 (061) —1.08 (1.07)
P=0.06 *=0008 P=054
GTR alone (N = 14) 4.12(084) 327(1.10) -0.85(091)

GTR... Membranes +/ - Gone Grafts

Resorption Bone Fill  Defect Resolution  Percent Defect Fill

GTR with DFDBA (N = [5) —1.10 (122) 372(203)  473(lL.18) 655
P=0223 P=0262 P = 0455
GTR alone (N = I3) —061(077) 485(3.14)  535(291) 584

New Approaches

to

Periodontal Regeneration

New Approaches to Periodontal Regeneration

Morphogenetic

Enamel Matrix Derivative ﬁane
[EMD) | Proteins (BMPs)
|
|
Growth factors fe”e Therapy
|
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... Enamel Matrix Derivative ... Enamel Matrix Derivative

Induction of cementogenesis

Hertwig's Epithelial Root Sheath Root  conditioning  with

PrefGel ®
Porcine origin
Amelogeneins + Ameloblastin + Enamelin + PGA Application of Emdogain®
Pricipitates to the root surface
... Enamel Matrix Derivative ... Enamel Matrix Derivative

[

| Clot formation

Precipitation of amelogenins
on root surface (matrix
formation) |

1

Granulation tissue

... Enamel Matrix Derivative ... Enamel Matrix Derivative

Migration & adhesion of
mesenchymal stem cells
(MSCs)

Cytokine production

Proliferation &

differentiation of MSCs i L

Proliferation of MSCs
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... Enamel Matrix Derivative

... Enamel Matrix Derivative

Differentiation into
cementoblasts

Deposition of cementum

Insertion of periodontal
ligament fibers into newly-
formed cementum

... Enamel Matrix Derivative

... Enamel Matrix Derivative

Filling of defect with newly-
formed periodontal tissues

Parallel formation of alveolar
bone in the defect

... Enamel Matrix Derivative

. Enamel Matrix Derivative

Periodontal regeneration
with a new functional
attachment

Regeneration of cementum
Bone formation

PDL formation

No recession

No junctional epithelium
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... Enamel Matrix Derivative ... Growth Factors
Table 5. baseline defect characteristics expressed in mm (mean + SD)
" Platelet-derived  Fibroblast Bone Enamel Transforming  Insulin-like
Treatment PPD GR CAL  CEI-BBD CEl-crest Intrabony depth e o morphogenetic DR ok b
EMD 82411 17413 99414 110+19 39415 o Iactoe-2 o dedfrative’ factorbets  [ineorl, 2
GTR 83+13 16+14 99+17 108+18 38+ 1.7 Periodontal
EMD+GTR 84+10 14£08 98+12 109+ 18 37415 ligament cells
OFD 8211 15+07 97+08 10719 38+12
Cell ++ + ++ ++ - +
Table 6. Changes of clinical parameters at 1 and 5 years compared to baseline (mean = SD) proliferation
Parameter OFD EMD GTR EMD+GTR Chemotaxis * e + + 0 ++
APPD (mm) | year £11 46412 44+ 14 44408 c“"“g“"_ % = + + + +
APPD (mm) 5 years +12 43+17 39+ 16 40+1.0 S
AGR (mm) 1y £05 13+ 06 13+ 10 15+07 Protein A 3 A . A W
AGR (mm) 5 years £05 1307 12+ 1.0 15£07 synthesis
ACAL (mm) | year 1. 34+ 11 32+08 30+ 10
ACAL (mm) 5 years 1. 29+ 1.6 27+09 26+07 Matrix gene ++ ++/- ? + + +
expression
... Growth Factors ... Growth Factors
Platelet-derived  Fibroblast Bone Enamel Transforming  Insulin-like orived — Fibroblast Hone Enamel Transforming — Tnsulin-iike
growth factor growth morphogenetic matrix growth growth factor growth morphogenetic matrix growth growth
Bctie2 proteins destvative factor-beta | faciond, 2 factor-2 proteins derivative factor-beta factor-1, 2
Cementoblasts Qstoblasty
Cell + e 0 I RRRd "
Cell +++ ? - ++ ++ - proliferation
proliferation Chemotaxis i - + ++ e +
Chemotaxis " ? ? ? 17 ? Collagen 0 ++ 0 + ++ +
synthesls
Collagen ¥ ¥ s 4 % x Protein 0 n ND v ' 0
synthesis synthesis
Protein + ? + ++ + + Matrix gene v /= + 4/ N +
synthesis expression
> Alkaline 0 - " " v 0
Matrix gene +/= ? 4+ 4/ +/= +/- phosphatase
expression synthesis

... Growth Factors

CAL Gain (AUC) Between 0 and 6 Months

Change in CAL (mm)
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Infection control

Factors Affecting GTR

-
Regenerated | ~
(" issue ot
B h

Coverage by membrane Number of defect walls

Plaque
GTR control Smoking
Use of
oy Diabetes
antibacterial
Vertical Morphology of osseous defect Horizontal ‘ lbpisedud —
Class Il Furcation involvement Class Il ‘ Bacterial Genetics
1= = 4 contamination sl
Less Gingival recession More
Wide Width of keratinized gingiva Narrow & Jusion Periodontal
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— — Age
defects treatment]
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Selection... Patient, Defect, Objective

Decision Tree P

Severely compromised tooth
|

T
rrTm———

Node 1: patient selection

Node 2: defect selection

1
Deep intrabony defect
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—
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——
Favorable
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