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Periodontitis




Definition of periodontal regeneration

OThe reproduction or
reconstruction of a lost or
Injured part of the body

In such a way thahe
A Ve architecture and function
N of the lost or injured
tissues are completely

restoredO
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I Cementum _
' Bone
' Periodontal ligaments
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I New attachmentccurs due to intervention

when newly generated fibers are embedded in new
cementum on a portion of the root that was uncovert
by DISEASE (DENUDATED ROOT SURFACE)

| Reattachmentrhe reunion of the STILL LIVING

SHARPEY-FIBERS on the root surface after surgical
separation or acute trauma
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I Complete periodontal regeneration:

(cementum - bone D Sharpey-fibers)
Histologically approved! formation of new: cementum
layer, supporting alveolar bone and in those anchored
Sharpey-fibers

I Partial regeneration

(cementum B Sharpey - fibers)
New formation of cementum and therein anchored new

Sharpey-fibers
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After surgery the key factor for the healing
nature is. whereby the
cleaned root surface will be recultured/

repopulated

Melcher, 1976

Melcher AH. On the repair potential of periodontal tissues.
J Periodontol 1976: 47: 256D260.
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Epithelial cells

Connective tissue cells from
gingiva

Alveolar bone cells

Mesenchymal stem cells from
the periodontal ligaments
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Different interventions on monkey test teeth (LIP*):
+ RSD

+ RSD+MWF

+ RSD+MWF+ autologous bone

+ RSD+MWF+ bone substitute (8TCP)

LIP: ligature induced periodontitis
MWF: modified Widman- flap



Histometric analysis: all 4 treatme
modalities resulted LONG

JUNCTIONAL EPITHELIUM.

. hew attachment
formation is inhibited by the apicall
migrating dentogingival epithelium.




| Experimental periodontitis in dogs

' Periodontitis- affected teeth after root-planing (on the
coronal portion of the root) and total decoronation were
replanted in an artificially created alveolar socket.

' The gingival flap was tightly sutured to prevent the apical
migration of the epithelium (totally submerged roots).

Bottom of
pocket




I Connective tissue attachment could develop at the apical (non root-
planed) part of the roots (if the gingival flap was tightly closed during
the whole period of postoperative healing). While the coronal portion
healed mainly with ankylosis-repair.

Repair (Ankylosis)

Reattachment

| If the suture was not tight enough and the gingival flap opened up

gingival epithelium could migrate apically, new connective tissue
attachment never occurred.



(The greatest obstacle to regeneration is the
junctional epithelium proliferating in the apical direction).
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LIP induced around experimental teeth in monkeys.

Teeth were extracted, decoronated and notches were placed at the level
of the marginal bone crest. Diseased parts of the root was scaled and
root planed

Recipient sites (horizontal grooves) in the edentulous mandible for
subsequent implantation of the diseased roots

Flaps were closed per primam to completely cover the implanted root
and the surrounding bone



Intact PDL fibers =y Denudated root
surface

EDENTULOUS RIDGE
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On the previously denudated root surface covered by
gingiva were NO connective tissue attachment.

Ankylosis and root resorption were found on the denudated
root surface facing toward the bone




CELLS ORIGINATING FROM NEITHER ALVEOLAR BONE
NOR GINGIVAL CONNECTIVE TISSUE LACKS THE
ABILITY TO ESTABLISH ANEW CONNECTIVE TISSUE
ATTACHMENT.




+ Incisors were extracted and then reimplanted in their own
sockets as follows:

PLANED PLANED

NORMAL BONE HEIGHT REDUCED BONE HEIGHT



Histology after 6 months:

+ Fibrous reunion (reattachment) was established ir
areas where the original Sharpey fibers were
preserved:

In areas where the Sharpey fibers were destroye
only long epithelhal attachment occurred:

I+
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After flap elevation the coronal portion of the bone were resected o
monkey experimental teeth. Root surface was planed to remove
cementum and the teeth were decoronated

In order to prevent the epithelium and gingival connective tissut
from reaching contact with the root surface, a MEMBRANE WAS
PLACED TO COVER THE FENESTRATION in the alveolar bone.

The flap was repositioned and sutured

Histological analysis of block sections presented formation of NEW
ATTACHMENT including newly formed cementum with inserting
Sharpy-fibers and also supporting bone



Membrane /
BONE O\ Inserted /
DEFECT
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+ Sulcular epithelial cells

Gingival connective tissue cells

Alvolar bony cells

Periodontal ligament cells




Methodological pathways in the investigation of regenera
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' Clinical
¥ PPD measurement
¥ X-ray examination
¥ Reentry

! Histology!!!

' Animal studies
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+ Openesystem(througlthesulcus)

+ Poorbloodsupply{cementum)

+ Immobilizatigmicromovemasinot
adisadvantage)

+ Numerousellsource®ingrowth
abilityandspeed




Tissue Maturation Stage
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Periodontal
Remodeling & Stabilicy
-

Inflammatory & Granulation Phase
PMN migration. Macrophages fining the deatin
‘Connective txsue artachment
2fbroblass

 Mechanical
stimulation & strength

Mnaes Lurs YWeeks Menths
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Periodontdlgament _
Space- maintenanc
cells

Perprimanmealing Blod clostability
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+ Generehealtlcondition®f thepatient:
i Smokingdosedependerftequency)
i Diabetes

i Age

I+

Localfactors
i FMPS<20% (&doselependerffectO)
i Cuttheedgeof thepyramid microflora

i Endodontadonditions

i Toothmobilityt>1mimorizontalhgplinting!!!
Heitz-Mayfield L, Tonetti MS, Cortellini P, Lang NP, European Research Group on
Periodontology (EUROPERIO). Microbial colonization patterns predict the outcomes of su
treatment of intrabony defects. J Clin Periodontol 2006: 33: 62D68.
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' Depthmin2Zmmintraossealjeep -shallow
' Angulatiomarrow - wide

' Numbeof walls:
¥ Selfcontaining3-(2) walls
¥ Non-containing:2walls

¥ O(?)wallscircumdentarater

Cortellini P, Tonetti MS. Clinical concepts for
regenerative therapy in intrabony defects. Periodontol
2000. 2015 Jun;68(1):282-307.



Intluence ractors = SURGICAL TECHNIQUE

Flap design with incicion linee and euture techniques
[eriterion for regeneration)

Usage of clinically approven materiale and methode:
EMD, BTR, POEF, graft (auto-, allo-, xeno-)

Postoperative care



QR code 1s coming



Materials

@rafte

CTR (quided ticoue
regeneration)

Biologically active materiale:
Enamel matrix derivative (EMD)

Crowth factors  (PDGE TGFB, BMP-2,
FCF)

Platelet rich plagma, fibrin (ORD
ORF)

COMBINATIONS



|. Gratts

Data from the literature (Trombelli ef 4l
2002} their clinical effectivity ie not
directly approven (eeveral materiale,
numeroue and heferogen examination,
lote of variability)

Orevention of the flap collape

Blood clot stability

Carrier of biologically activ components/
molecules



. Grafts
Aultageaftparticular: ecraper,

bone mill, bone collector, Diezo
UH)

Allograft (eterilized after
lyophilization; FOBA, DFDBA -

demineralized freeze-dried bone allografit
)

X@ﬂ@@[ﬁ@ﬁ (bovin, porein; HA-
pentacaleium-phoephate)

Alloplastic (HA, BTCH etc)



|. Grarts- Conclusions

Mot well establiched {lack of
etandarde); confusing data about
their regenerative potential

[autograft; DFDBA, BDX)

No clinieal relevance

Usage lin the periodontal legione)
alone =~ NO

Reeommendation: in combination



II. GTR, membranes

Bio=inert

Barrier funetion (eell-ocelugion)

Space mairdainer (etabilization of
the blood clot)

(ieque-integration
Complications:

(infections, gingival dehiecence, not ,20
ueer-friendly”)



II. GTR, membranes

Non-recorbable
OTFE, nOTFE
OTFE with titanium

Titanium megh

Rogorbable

Collagen efe (erogslinked -
longer reeorption period)

Synihetic




I1l. EMD and autologous platelet concentrates

More in details in Prof, DOri Ferenc’s lecture



V. Combinations

EMD + BTR: no any cumulative effect (ecept fircation lassion)
EMD + @raft [most data)

BTR + @raft

Graft + PRO or DRF: promiging resulte

Braft + growth factore: more studies needed




Developmeaot materials




Flapdesigrdevelopment




Regenerative techniques — local preoperative factors
DECISION TREE



Postoperative protocol



Frequent
maintenance

Adequate
plague-
control

Longevity

Avoid
smoking



Thank you for
your attentiont



