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Abstract

Introduction - After tooth extraction, the alveolar bone undergagemodeling process,
wich leads to horizontal and vertical bone losseSéh resorption processes complicate
dental rehabilitation, particularly in connectionttwimplants. Various methods of guided
bone regeneration have been described to retainrigmal dimension of the bone after
extraction. Most procedures use filler materiald arembranes to support the buccal plate
and soft tissue, to stabilize the coagulum andéwgnt epithelial ingrowth. It has also been
suggested that resorption of the buccal bundle lbanée avoided by leaving a buccal root
segment (socket-shield technique) in place, becthesédiological integrity of the buccal
periodontum remains untouched. This method has lsem decribed in connection with

immediate implant placement.

Objective - This literature review aim enumerate and desciileedifferent treatments and
tissue reactions after tooth extraction, immedete delayed implantation. The socket-
shield technique, the evolution in tooth extractaonmd immediate implantation with high
esthetic results due to the preservation of hadl swit tissues by leaving a buccal root

segment in place.

Materials and methods- For this purpose a research has been done aadvda obtained
from on-line resources: Medline, Pubmed, Scielaemie, Bon, books and specialized
magazines which was conducted between January a6d6May 2016. A number of
articles have been obtained in English and Frepghlished between 1997 and 2015 . The
key words used were implantology, dental implardrdfsoft tissue, tooth extraction,

immediate implantation, delayed implantation, stehield.

Conclusion - In socket-shield technique, there were neithancfional nor aesthetic
changes in soft and hard tissues. It's alreadyudime practice in the arsenal of high-
aesthetic immediate implantology and should be uskén indicated. Although this
technique is quiet promising, we should be awar¢hefincoming publications about a



larger follow up and the predictability of leaviregfragment inside the socket after an

extraction.



Resumo

Introducdo - ApOs extracdo dentdria 0 0sso sofre um processscerdedelacdo que
consequentemente conduz a perda 6ssea horizovedieal. Este processo de reabsorcao

0ssea condiciona a reabilitacdo dentaria partimdate quando esta € implanto-suportada.

Para preconizar a manutencdo da dimensdo Osseaeapdsntia tém sido descritos na
literatura varios meétodos de regeneracdo guiadaorRmm-se a preenchimentos com
materiais e membranas de modo a criar suporte e tassea e tecidos moles. Desta

forma, estabilize-se 0 coagulo e evite-se a reoessigelial.

Foi também sugerido que um meétodo a utilizar paitarea reabsorcédo 0ssea € deixando
um segmento radicular no local de modo a que canmglg manter o periodonto intacto
(técnica socket-shield). Este método pode seragiconcomitantemente com implante

imediato.

Objectivo - Esta revisédo bibliografica procura enumerar e @escrdiferentes técnicas,
tratamentos e reacgdes tecidulares apds a extragsérid com recurso a implante imediato

ou mediato.

A preservacao dos tecidos moles e duros € garaatiidaes da colocacdo prévia de um
segmento radicular no local, da evolugéo da téariréagica de exodontia assim como a

implantologia imediata com elevada satisfacadieaté

Materias e metodos -Com o objectivo de descrever esta técnica foramstieddas
pesquisas em bases de dados como: Scielo, Me#&irame, Pubmed, Bon, livros e
também revistas da especialidade, entre 0s mesémdao e Maio de 2016. Um numero

de artigos obtidos em inglés e francés publicadte €997 e 2015 .

As palavras-chave utilizadas foram : implantologigylante dentério, tecido duro e tecido

mole, exodontia, implante imediato, implante mexjiabcket-shield.



Concluséo -Na técnica socket-shield ndo houve alteracdo estéem funcional nos
tecidos duros e moles. Esta, € ja pratica cormneaticnica implantar imediata associada

ao sucesso estético e devera, portanto, ser daligaando assim for indicada.

Apesar desta técnica ser altamente promissora, ndE/emantermo-nos atentos as
publicacdes relativas ao follow-up e a possibileldé deixar fragmentos dentro do socket
apos extracdo dentaria.
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Socket-shield and immediate implantation

INTRODUCTION

Immediate implant placement is a successful treatroption following tooth removal.

Although the success rates for both immediate aalhydd implant techniques are
comparable, the literature reports that one cane@xphere to be recession of the
buccal/facial gingiva following immediate implantapement, however this recession and

ridge collapse can pose an aesthetic disasteeasauch as the anterior maxilla.

The socket-shield technique provides a promisiagttnent adjunct to better manage these
risks and preserve the post-extraction tissues esthatically challenging cases. The
principle is to prepare the root of a tooth indechfor extraction in such a manner that the
buccal / facial root section remains in-situ with physiologic relation to the buccal plate
intact, to prevent the expected post-extractionksbecemodeling and to support the

buccal/facial tissues.

The choice of the theme of this thesis is the tesfuh long reflection. The author intended,
considering his passion for oral surgery and imjolagy. Immediate implantation is a
basic solution in order to face frequent situatioh®dentulism in anterior sectors, and to
provide adequate and esthetic rehabilitation, mdaeventual complications on functional,

esthetic and psychological levels.

The objective of this study, through a literatuseiew, is to deepen the dentist’'s knowledge
about the immediate implantation after tooth exiosg the reaction of hard and soft tissues
and the post-extractional bone resorption. The eteshield technique is an evolution in

extraction and immediate implantation, in ordeatoid the buccal bone resorption and to

preserve the integrity of the periodontum with ploiesimmediate prosthetic rehabilitation.

The research has been done on internet by corgutticles in 5 databases, on proposed

subject with recourse to keywords.
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Tooth loss is of multifactorial etiology and thealications for immediate implantation are

multiple depending on the localization of the etea tooth and the esthetic requirements.

The goal of this technique is to obtain immediateabilitation on anterior sectors; dental
extraction, immediate implantation and immediatediag with high esthetic results due to

the preservation of hard and soft tissues by lepgibuccal root segment in place.

With this technique, we can avoid buccal bone msmm in case of immediate
implantation. But we should wait for more follow-ugd this technique, because it is a

recent practice.
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DEVELOPMENT

Materials and Methods

The analysis and preparation of this bibliograptegiew were based on the scientific
material duly published in books, articles and mattions. The bibliographic research was

conducted via online using the Medline, ScielogBie, Pubmed, Bon search bases.

The key words used in the research are: implanyoldgntal implant, hard/soft tissue, tooth

extraction, immediate implantation, delayed impddion, socket-shield.

A number of articles have been obtained in Engéisd French published between 1997
and 2015. 35 were used which where relevant anfdiluse this bibliographic review. The

selection was made after reading the abstract.



Socket-shield and immediate implantation

.  IMMEDIATE IMPLANTATION

1. Original concept

Extraction and immediate implantation (Ell) consist tooth extraction and immediate
placement of the implant in the same surgical mecH this technique was not initially

recommended by Branemark, the innovation of mdse@ad design have enabled the
frequent use, however there are special indicati®hs concept is initialized in 1976 by

Schulte and Heimke.

At the beginning, we tried to be similar to the ptowlogy of the root with similar implant

diameter positioned on the same axis.

Different objectives in immediate implantology:

reduce the duration of the treatment and the numibeaperations
minimize the post extraction bone resorption

benefit from high osteogenic healing potentiallef extraction site
minimize the drilling steps

improve the integration of the future crown for #sthetic and functional purpose.

There are many discussions about some of thesetiviee because many studies prove
some implant failures. To explain, we have to ustderd the post extractional healing. We
are interested specially in the anterior sector reshesthetic is the most important in

preservation of soft tissues in the socket shietthnique.
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2. Study of post extractional healing in anterior maxilary

i Healing of tooth extraction socket

The extraction of the tooth imposes bone modiftoaiduring the next 12 months but most
of dimentional variations occurs in the first 3 rtfmof healing.

The crestal vetibulo palatal bone resorption isuats®%, and the most resorbed part is the
vestibular table specially in the anterior sector.

After 3 months of healing the bone level on mesiatl distal adjacent teeth of the

extraction site are almost unchanged (Schropp,e2@03).

After extraction the vestibular and palatal table at the same level (coronal to apical).
However low thickness, histological quality and tdédferent vascularisation of the

vestibular table will result in a position of thigble approximatively 2,2 /0,2 mm more
apical than the palatal table after 3 months ofihga

After extraction of the tooth, the vestibular taldese itsigamentary vascularisation ( and
the periostal vascularisation in case of gingivap). The importance of resorption of the
vestibular table is caused by less vascularisatiotine coronal part from the intracrestal
source. But only this don't justify the differencé resorption between vestibular and
palatal table. Fascicular bone is present in higiheportion in the vestibular table, but this
bone is vital if it's attaches to the periodontmament of the tooth. And because of
vestibular table is more thin, we understand wktg/ mhore interested by horizontal and
vertical resorptions. Light bone resorption appeershe palatal table (Araujo et al., 2005).
The regenerated bone level in the middle of théhtsocket will never reach the level of
the proximal faces of adjacent teeth.

Concerning the gingival flap, it seems that peabdft-off increase the vestibular and
horizontal resorption around natural teeth andettientulous ridge. For this reason some

clinicians use techniques in “Flapless” (withowaigf).
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Influence of this flap on the volumetric modificats of the tooth socket seems low and
non proved by all studies, specially studies ofudmaand Lindhe (2009). Certes, Fickl and
al. (2008) found that 0,7 mm supplementary resorption occttex @ months in case of
periostal flap. Blanco (2006), after a study on,dmmfirmed that the bone resorption of the
vestibular wall is lower without flap (0,8mm) thanth flap (1,4mm). But for Araujo and
Lindhe who also do a study on dog, they note ttigtr & months of post extraction
healing(Araujo, Lindhe, 2009), there is no voluntetiifference between the group with
flap technique and the group without flap. Howewer must note that these two studies

concerns the mandibular premolars that bone healidgferent from the maxillar.

Realizing a flap may delay the healing process,iblbong term, the healed bone level is

almost the same.

All alveolar modifications described concerns exéérvariations and are almost totally
stables after three months but bone formation @seE 0Cccurs at the same time inside the
socket. The healing process fills the socket witture bone between the third and the
twelfth month, the crestal modifications are almosty qualitative; we must know that
immature bone covered by thin cortical lay will tbansformed to lamellar bone (Araujo,
2005).

ii. Bone healing around implants

If esthetic benefits and time saving in immediat@lantation are evident, the bone volume

preservation is not evident.
a) The horizontal bone resorption
The crestal bone on the vestibular part seems mes@bed (until 56%) than palatal or

lingual part (30%) (Botticelli, 2004). Some authdike Araujo in 2005 have studied this
bone resorption around sockets without implants reteted the same results than sockets
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with immediate implantation: the cortical bone hetvestibular side is resorbed around

50% more than the palatal side.

Repeated in multiple articles like truth, the studyAraujo in 2006 must be analysed; six
beagle dogs are selected, exactly their third ptamand first molar in both sides of the

mandibule, after flap elevation, the distal roote extracted and an implant (4,1mm) is
immediately placed. Two months later, we reprodineesame experience in the other side

and the animals sacrified one month later.

Multiple studies are realized but we are speciaflierested about the thickness of
vestibular and lingual bone (three measures aadg23mm from the point SLA). The SLA

point corresponds to the most coronal level ofrthegh surface of the implant.

& 1 manth
W 3 monihs

b o g

Figure 1. Size representation of vestibular (buccal) andual bone; the premolar side in

the upper part, and the molar site in the lowet @&naujo, 2006).

7
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After one month in the molar site, the thicknesghaf vestibular bone is more important

than in the premolar site.

After three months, in the premolar site, ther@asbone at the SLA point and 1 mm on
vestibular side. On lingual the measures are sirafter one month. In the molar site, there
is no bone only at the point SLA. The bone resorptoccurred on the vestibular and
lingual side. Measures are realized on socketsowitimplants: 3,8 / 0,3 mm average for
premolars and 5,8/0,2 mm for molars.

All implants placed were 4,1 mm diameter with difiet GAPS after implantation between
bone and implants. GAP was more important in théamsites but all healed after four

months. Modifications are observed: in the premseite on vestibular side there is a bone
loss and loss of the BIC (Bone Implant Contactjhéligh the bone GAP is more important
in the molar site, there was a similar thicknesshef vestibular bone at the moment of

implantation.

The decrease of thickness of the vestibular alvewkdl is more pronounced on molars

than premolars and more on the vestibular part.

On premolars, the thickness of the lingual wallysth unchangeable between four and
twelve weeks. A bone formation occurred and is sstggl by the bone loss on the

vestibular side.

Another affirmation by the authors: when implaraqad against a thin bone wall, the risks
of the bone loss resorption are important. It sedrasthe small space between the implant
and the alveolar wall don’t prevent the bone resonpand the risk of exposition of implant
with large diameter after healing. But their ratlicanclusion was that placement of

implant after tooth extraction was a failure ingeevation of bone volume.

Other studies were interested on the horizontalebless like study of Chen and coll

(2007).Thirty trans-gingival implants were placed with Biss® (1), and with Bio-Oss®
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and membrane (2), or without. The results weres los 15,8 /16,9%, 20/21,9% and
48,3/9,5% .

An horizontal bone resorption is unavoidable buh dae reduced by regenerating
techniques. The positions of the implant in theealus have a major impact on the
preservation of the vestibular wall and it's beti@iplace the implant more palatal and to
fill the bone GAP with bone substitute when necgssa safety distance of 2 mm must be
maintened between the external part of the vestibedrtical bone and the implant. Chen
and his team concluded the use of bio-materialaedie horizontal resorption but not the
vertical resorption of the vestibular wall (resdopt caused by the small thickness of this

vestibular wall).

Some techniques can reduce the horizontal boneptemg but the immediate placement of
an implant in the alveolus cannot prevent this n@son during the post extractional
healing phase.

b) Vertical proximal resorption

The vertical bone resorption on mesial and dista¢l of immediate implants placed after
extraction is very low during the healing perioduif month) (Botticelli et al., 2004). It's an

average of 0, 2/0,7 mm on mesial, and 0,5/0,9 mmiistal.

In fact, the periodontal ligament of the teeth leomilg the implantation site has a
supplementary vascular supply, and prevents thicakresorption of the proximal bone
boarding the immediate and delayed implantatiore dinect surrounding has an influence

on the proximal bone resorption.

c) Vertical vestibulo-palatal resorption

Vertical and horizontal resorptions are certairdiated. To continue with Araujo, we will
analyse his 2005 study.
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In this study, five beagle dogs are used, partibultheir third and fourth mandibular
premolars. After flap elevation, the mesial rootrésnoved and an implant (4,1 mm) is
placed with the healing abutment. Three monthsr,ladlegs are sacrified. Different
measures are realized, particularly the reductidheheight of cortical bones after implant
placement in the socket; in another empty socketasiaund a tooth close to the implanted

site and another far away.

Pi—

N ' f—iFl

b

| L 1 ! e A

lmplant sile Lot sike Edenbulos: sibe

Figure 2: representation of different points of measurea(fo, 2005)

S: the coronal point of the implant
SLA: point 2,8 mm from S BC: crestal bone
GM: Gingival level CEJ: junction enamel-cement

In the implant site, the distance between point SIindl BC at the vestibular side is 2,6/ 0,4
mm and 0,2/0,5 at the lingual side. Far away in deatal side, the average distance
between CEJ point and BC is 0,8/0,1 mm on vestilsite and 0,7/0,2 mm on lingual side.

For the proximal dental sites, we measure 1,8/@yvvastibular, and 0,8/ 0,1 mm lingual.

10
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They conclude that vertical resorption is more prorced on vestibular side than the

lingual in all the sites (particularly the extraxctisite).

The immediate placement of implant in the socketnoa prevent the vertical marginal

bone resorption.

However this vertical resorption seems to be unkderinfluence of the vestibular cortical

bone, but also of the peri-implantal defect.

iii. Healing inside the peri-implant defect

The shape difference between the natural dental aod the implant, as well as the

difference between the implant diameter and th&etaesults in a peri-implantal defect.

During the first three months of healing, an opposiof bone tissue occurs inside the

defect in parallel with the external bone resomtio

The healing process of this defect is studied ydPaonio (Paolantonio et al., 2001). After
six months of healing, the contact percentage batweplant and bone is equivalent for
implant placed immediately after extraction (64,886 others on healed bone (62,3%).
Immediate implantation doesn’t compromise the ogtésgration in presence of the peri-
implantal defect. It seems that bone defect witleahwalls is filled by remodeling bone
without ingrowth of epithelial tissue and the hontal component must be less than 2 mm.
This reduction of the defect occurs without usingneembrane or filling materials.
However the bone defect can be filled spontanediasiy month if it measured less than 2
mm (Boticelli et al., 2004), (Paolantonio et al002). Studies of Evans and Chen (2008)

demonstrate the utility of bone filling with collagic membrane to reduce the resorption.

The extraction and immediate implantation do noevpnt horizontal and vertical
resorption, but some parameters have their infleeposition of the implant and crestal
level, the distance between implant and the vestibeortical bone, and the thickness of

bone.

11
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3. Evolution of the immediate implantation concept

Bone healing during the osteo-integration perioduad the immediate implants, results in
horizontal resorption stable in frequency and vallibis resorption presents the same
characteristics on an empty socket without implant an immediate placement of implant
after extraction doesn’t prevent this horizontalamption. A marginal vertical resorption is
observed systematically and depends on intra-dperbbne conditions, and the implant
position. For a long time, we thought that implaiota after extraction could preserve the

bone loss, but few studies prove that it has nehlike case.

However it is interessant to note some points ephotocols with direct influence on the
bone resorption. A literature review (Bousquetletz®11) on immediate implantation after
extraction and the conservation of bone volume gubwonflicting results due to the

difference between the analysed parameters:

- the diameter of the implant: sometimes the diameft@émplant is large and reduce
the defect between implant and bone; sometimescdeselarge and there is

necessity of bone filling (with or without membrane

- Surface and shape of implants

- topography of the socket : the integrity of thetlmgar wall has a direct impact on

the results.

- localisation of implants: bone tissue has not thmes constitution in the maxillary

or the mandibule, anteriorly or posteriorly.

- the selection criteria of patients (smoking, hygietause of extraction...)

- the number of patients and observation period

12
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- evaluation of results : some measures concermelpériondontum, others concern
only the bone level. We must note that a thick geontum can hide an important

bone resorption.

- position of the implant in the extraction site: rpary in the results of bone
resorption. It is not the same position in all stedies, and they didn’t use a
tomographic section to evaluate the position of ithelant in the bone or the
thickness of the vestibular bone after healing.

a) Position and size of implants

The position of implant remains a key point. Whhe thickness of the vestibular cortical
bone is important, why many studies were not comated on this point? On the anterior
segment, the tooth are closed to the cortical bt if implants are placed exactly in the
extraction site, the security thickness is not eetgd. When the team of Araujo concluded
a failure of the immediate extraction in the prgagon of bone volume (Araujo et al.,

2005) we can discuss two aspects:

- the implant diameter: the diameter of the implarded in the study is 4,1 mm and
the sockets of beagles dogs measured 3,6 mm; tbi@kes an over drill with

negative effects on the preservation of bone mass.

- Position of the implant : placed more vestibulaillastrated in this cross section :

Figure 3: Cross section of the
implantation site after three
months of healing (Araujo et al.,
2005)

13
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To benefit from all advantages of the extractiod anmediate implantation, you have to
place a small diameter implant more palatal andoase filling materials when necessary.
This successful technique adopted by Araujo anthtern2011 (Araujo et al., 2011). In

these conditions, this concept presents more adgastlike possibility of placement of
temporary crown. In fact, on the anterior sectogngn authors recommend immediate
implant placement to guide the healing of soft ugss and preserving of gingival

architecture (Jemt, 1997).

The immediate implantation concept has been deedlgfter multiple studies explaining
that placement of the implant in the same positbthe extracted tooth was not an ideal
solution. Large implants were used to hold on tbdical bone and minimize the defect
between implant and vestibular cortical bone. Fnale realized that this can be traumatic
to the vestibular cortical bone and may exposestiniace of the large implant, as well as in
a case of small diameter implant the defect mafilleel with or without bio-materials, it
depends on the size of the defect during the hepglariod. The position and the diameter
of the implant are modified (small diameter implamd palatal position) and associated

with bone filling methods.

b) Principles of successful immediate implantation

The extraction and immediate implantation concepbased on different principles to

perform best results:
- atraumatic extraction of the tooth
- optimize the positioning of the implant in the setk
- obtain primary stability: by drilling beyond the@pof the socket minimum 3 mm
(Antoun et al., 2007) with less drill of the imptasite in the apical part to increase
the insertion stability of the implant. This imptamust have the shape, size and

surface adapted on the received area.

14
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- regenerate the bone in the defected areas, andaimagn tight contact between

implant and alveolar walls with filling bone mats and membrane if necessary.

- obtain an hermetic flap repositioning in the regatien techniques.

4. From immediate implantation to delayed implantation

i.  Clinical situations, indications and patient seleats

The success of the extraction and immediate imalemt technique depends not only on
the respect of indications, and good patient selest the pre-implant analysis is important
and we should be interested particularly on theseaof extraction, and on biotype of

tissues and alveoli.

In fact, the cause of extraction may result a @ntlication of extraction and immediate

implantation (case of periodontal infections andta@ndodontic infections).
However there are classical indications: traumaficloendodontic failure and periodontitis
with slow evolution at terminal stage, replacemaerit persistent temporary teeth

replacement of fractured implant

Also the biotype must be known because has inflliemt the prognosis: thin biotype

induces less stability, the bone is thin and b@gemeration must be done.

There are difficult clinical cases with possiblemgaications,A thick biotype has good

prognosis and is suitable for extraction and immadimplantation (Touati, 2010).

The destruction of the alveolar site during thethioextraction and a severe interproximal

bone loss without inter-dental papilla prevents technique. For an accurate assessment, a

cone beam must bealized it's important to explore around the totihevaluate if bone

15
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remains intact, partially, or totally absent. Tkl inform about possible future papilla,

and thickness of soft tissues.

Elian (Elian et al., 2007has established the indications of extractions amehediate

implantations depending on the tooth socket:

- inclass 1, hard and soft tissues are sufficierd, socket is intact.

- inclass 2, small bone loss, but gingiva is in rarhavel.

- inclass 3, important gingival and bone loss.

Tarnow (Tarnow et al., 2003) suggests extractiahianmediate implantation only in class
1 and 2.

Each clinical situation must be analysed, the baiheation after extraction will guide to

extraction- immediate implantation or to delayeglamtation after a healing period.

ii. Bone environments

To take good decisions, the nature of bone deferst ine analysed. The potential of bone
repairing is related to presence of bone cellsectoghe site; it is interesting to classify the

bone defects according to number of walls arouedrtiplant (Zuck, 2009).:

- bone environment with five wallsdeal situation, implant is totally surrounded by

bone with optimal repairing potential. This catggatso concerns the remaining
small gaps (1 to 2 mm) or more, but with limit atree level of the implant; in this
case, implant is well placed with spontaneous regathrough “jumping effect”. It

consists in differenciation of mesenchymal stentsaafl the peri-implant blood clot
under action of growth factors and morphogenic @nst of the environment bone

walls. If there is a small gap, it is preferabldiionith autogenous bone if possible.
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bone environment with four wall®ne part of the implant is not covered by bone

tissue. This is caused by previous situation (jplembal infection) or during the
surgical phase. In this categorie, there are combefacts (limited to the third of the
implant length), localized fenestrations, preseoiceoronal GAP more than 3 mm
(on vestibular side with marginal edge apicaly treéato the implant top). Each
defect must be studied specifically to choose #wst therapies, but the bone healing
is never spontaneous. We can realize a guided fegeneration, autogenic bone
placement or other substitute, and always hernsetiares.

bone environment with three walkbis includes coronal defects with exposition of

more than 1/3 of the length of the implant, fersgins, remaining of marginal
GAP more than 3 mm with implant exposition of onmenwore proximal face in

addition to the vestibular part. These cases dfecudt and usually, absence of
primary stability. This is preferable to defer ihglantation and go through a bone

graft.

In favorable cases we can go through guided bogeneration, bone filling or

connective tissue graft. Each case must be wallieduand hermetic site must be
realized. In case of fenestrations with the corqaat of the intact wall, there is no
risk of resorption of soft tissues, but for soméedts in anterior esthetic sector, the
immediate implantation is impossible. But it is pibde to manage the soft tissues

during the extraction phase.

bone environment with two or one wafirimary stability is impossible to obtain;

we must go during preliminary important bone mamaget, like fixing of

autogenic bone bloc taken from a second intrasital
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Figure 4: different types of bone defects (Zuck, 2009)

Bone resorption is similar if implant is placed imdmately or in a second operative
step. The immediate implantation doesn’t comprontiee osteo-integration, provide
time savingfor patients preferring frequently rapid processikgwever this concept
can be established specific cases. Without respect of contra indicetjathe result
will be a failure. Unfortunately, sometimes postragtional bone conditions prevent
the extraction and immediate implantation. We vl in obligation of realizing a

delayed implantation.
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I. DELAYED IMPLANTATION

An implant can be placed in two different circomstas: directly after extraction of the
unpreserved tooth, or on edentulous healed siteeesmnore or less longtime. When the
tooth is present, it is difficult to take decisionistreatment sequences; the decision can be
definitive during the operation after tooth extraot With absence of good conditions, the
implantation must be delayed, then we go to clasases with all indications and protocols
recommended by Per-Ingvar Branemark.

We make the tooth extraction, and wait for a coteplesaling of tooth socket; in the cases
of tooth infections, we wait for the resolutiontbe infectious problem. After eight weeks,
the socket reparation will be almost complete, aftdr three months, we consider that
more than 2/3 of thickness reduction of the crdstale is achieved (Schropp, et al., 2003).

After extraction , it is possible to use bone tigi materials with or without membrane to

prevent the bone resorption, and improve the aréawe implant placement.

The result must be analysed: is there enough hare land soft tissue, or we must
increase?. Different possibilities to optimize the-esthetic success:

- first we must manage the mucosal tissue, the befiectdis managed after at the

same time of the implant placement.

- the three steps are dissociated: we have a mustsal bone step and finally

implantation.
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1. Alveolar preservation

In order to prevent first months bone resorptiord #ap opening (if possible case), we can
go through technique of socket recovering with @mtive tissue graft (Stimmelmayr et al.,
2009); it associates crestal preservation to realizenfllby the natural opening of the
socket, non invasive and alveolar recovering. Igihand coll. was the first using

connective tissues graft with epithelium to recotrer post extractional socket (Iglhaut et
al.,2006). These pedicles permit better vasculaozaof the graft and thickness of

vestibular soft tissues. This is basic for formatmf esthetic emergence profile, support

papillas and prevent shrinkage of attached gingiva

A study of twenty-eight filling is realized; a boroc taken from retro molar area is
crushed, mixed to bio-oss and the patient’s blédadatraumatic extraction of the tooth and
supra periostal tunnels realized to permit positigrof pedicles epithelium and connective
tissue. The mixture is placed in the tooth socket] bio-guide membrans placed in
palatal direction on the bone graft. The epitheliand connective tissue graft taken from
the palate are placed. The implantation will beefiwr six months after bone filling (a
removable denture is placed). Non invasive implkaorarealized after crestal incision.
(shifted to palatal) and sulcular incisions. Opearea closed and a period of three to five
months is respected before the second surgicalastégemporary charge on the implants.
Finally twenty-five implants posed after crestagéservation but in five cases, a vestibular
filing was necessary at the same time of the imgaldon. The success rate of this
technique is 92,9% successfully compared to latiitadg techniques : 92% to 100%.
(Chiapasco et al., 2006).

This method also realized with bio-oss allow preapensation of post-extractional
resorption by proceeding oversize and crestal pragen. The graft limits the soft tissue’s
invagination in the first weeks after extraction. fact, it protects the blood clot. The
gingival cells proliferates faster than the bon#scehe gingival invades the socket and
change the healing of bone tissues. The graft apginthe bone healing, maintain the

marginal gingiva , preserve bone volume and crkeatatinized gingiva . In case of filling
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after healing of bone tissues, we must realiza@dind open the periosteum of the alveolar
process resulting a new resorption. The presencgedicle epithelium and connective
tissue permits better vascularization and bettergmation rate of the graft compared to

connective tissues only.

2. Management of soft tissues

Each prosthetic technique on the anterior sectes plarough necessity of esthetic results.
Soft tissues in addition to hard tissue have aifsigmt role in both quantitative and
gualitative terms. Some periodontal biotypes argyeathers need more precautions and
more treatments before receiving implants. We rmbserve the residual keratinized tissue
before placing the implant in order to see if weento increase or not. If this keratinized
mucosa doesn’t appear essential to obtain ostegration and functional success
(Wennstrom et al., 1994)ye admit about 3 mm in heighd optimize the esthetic result,
limit the risk of tissue recession, and improve tlemtal plaque control (Berglundh et al.,
1992). There are different techniques of manipulation @fiqmplants soft tissues
described before in parodontology and adapted plantology. They focused of improving
the quantity of tissues. We will discuss the difartechniques for alveolar preservation
and management of soft tissues. This is a larggsubut, we will see the most common,
however some of these techniques can be used dthagpost extractional implant

placement.

i.  The different technigues

- the technique of connective tissue or envelopentgcie (Langer et al.,1985 The
connective tissues taken from the palate is placetdr the flap moved coronaly to
fill the small gaps of the vestibular outline oétadentulous ridger to optimize the
guantity (and the quality) of the mucosa. This barnrealized before or during the

implant operation.
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pedicles graft for vestibular thickening or rolkechnique(Abrams 1980 . With
this method, we slide under the vestibular flap ¢benective tissue prepared from

the palate or the crestal side, in case of widstcre

modified flap for vestibular thickenin{Martinez et al.,2004 ).This non invasive
technique permits with thin biotype the increasigestibular thickness relative to
the connective tissues localized on the alveolastciConcerning the quality of soft
tissues, there are many processes to protect ffref@pate mucosa or to correct an
unfavorable mucosa. When we are in an appropsdtation with keratinized
mucosa covering the vestibular and palatal crestle@st 5 mm), a technique
without flap can be realized. We prevent all riskgissue modifications. Without
going into the “flapless” implantation, we must knahat this technique can be
realized in specific and appropriate situations dévicrest, absence of bone
concavity...). When enabling conditions, we can mmkxtraction and immediate
implantation, without flap in the same operatiorpteserve natural tissues. In other
appropriate situations, when vestibular is almosindh, we have to realize a
planning for adaptation of residual architecturedatermining the location of the
first incision, which is primordial to the new ptishing (Martinez et al., 2004)f
tissues.The choice of the other components is also imporfaack of implant,
anatomy of the adapted healing abutment). Theyenfte on the shape of tissues,
and give a new peripheral architecture to the ssdues. Frequently, we realize a
crestal incision with vestibular moving of the kismezed mucosa. After few weeks
of maturation, the new shape of the mucosa wile@n optimized tissue aspect. In
situations without keratinized mucosa on the vestibside, we have to realize an
important tissues supply. Frequently we go to eitim and connective tissue graft
taken from the palate. This technique describe@®joyn in 1963 can be realized
during or before the implant placement (alterndyiveith the graft of pedicles
connective tissue). If keratinized mucosa is prgseat small, we can realize a
shifted incision with keratinized mucosa moved afpyc(Martinez et al., 2008)NVe
must notethat pedicles graft allow better vascularizatiothwbetter prognosis than

simple tissue graft.
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il Different times of the soft tissues management

It's logical to assume that soft tissues managemmayt be realized at different stages of the
implant treatment: before implant placement, durihg implant placement, during the
second surgical step (healing abutment placemengtely during the maintenance step.

The most frequent stages: before and during impEaement, with different objectives:

before implant placemenive preserve the bone tissues and obtain a faleobatitype.

- the alveolar preservationin order to prevent gingival invagination in th®ne
compartment, an epithelium and connective tissaé gan be realized. This protects the
blood clot, optimize bone healing, and preservestfe tissue volume creating keratinized

gingiva .

- connective tissue supplgsthetic result depends on the proportion otctbe/n in height
and width. The situation of papilla and gingivadaheir symmetry, are important factors
considered to optimize esthetic results. In caseadssion, there is necessity of recovering
by connective tissue graft. Because gingiva aradilmedtooth is more vascularized than
around the implant, and success of recovering dakpéargely on vascularization , it is

preferable to realize this operation before exinacdf the tooth.

the day of the implant placemente look for creating and thickening of peri-impial

tissues.

- thickening of peri-implantal tissuestability of the marginal gingiva depends on two
anatomic parameters: presence of bone tissue uhdeperi-implantal gingiva, and the
thickness of the gingiva . In order to improve Hiwiation of the marginal gingiva , we
can, when insufficient gingiva , increase the thiegs by connective tissue graft or rolled

technique described before.

During the maintenance phasé is the moment to correct the defects of muchisa

recessions. The frequent method is combination atétal graft with flap repositioned
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laterally (Nelson, 1987) but this technique go tlylo unpredictable results. It seems that
soft tissues management is optimal when managedasas possible. Indeed tissues are in
their original position and still have possibility re-operate later. However association of
implantation and management of soft tissues isacgyt an effective medical procedure.
The type of our clinical objective determines thestomoment to manage peri-implantal
soft tissues. If the muco gingival surgery of perplantal tissues brings solutions to
integration, and stability of tissues, it cannotreot the errors of implant treatment; mainly
the size and position of implant. Because of ppgacimpact on the long term result of the
implant reconstitution, management of soft tisssesow an indissociable step during the

implant treatment.

3. Management of bone defects

i.  Guided bone regeneration technique

Guided bone regeneration is realized in implantplesoce years 1980. This technique
comes through the guided regeneration tissue tguhniindicated for treatment of bone
defects associated or not to the surgical impldatgment. The basic principle is to

manage a space between bone defect and soft tisspesmote remodeling. The size of
this space is equivalent to the regenerated bohaneo It is based on the clot stability and
the principle of cells selection enabling bone fation; epithelial and conjunctival cells are
excluded from the site due to a membrane enablgtgoblastes responsible of the bone
neoformation. There are two types of membrane: rélagte preventing a second surgical
operation with low mechanical quality; and non abable armed with titanium. In all

cases, isolation is essential (flap with hermetituses) associated to follow up visits and

good buccal hygiene.

This technique can be associated with a bonedilfithout bone substitute, membrane is
away from the bone defect; but in the two cases,tfembrane must be well adapted
(covering all bone defects, away from roots of ee teeth). In implantal tissue

reconstruction, indications of guided bone regermralocal increasing of the alveolar
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crest, bone dehiscence after implant placementpanedmplant fenestrations (Martinez et
al., 2008).

Geneny
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Figure 5. Guided bone regeneration with bone substitugh{yiwithout bone substitute
(left) (Nevins, 2010)

If until now hermetic site is essential to avoidadure, we try to obtain a membrane that
may be exposable. This may be the case of Dynaifkalystone dental , Voiron, France),
that can permit more predictable results duringekieaction and immediate implantation

and prevent graft techniques (Nevins, 2010).
ii. Bone graft
a) Different sources
Xenografts the origin is natural, not human (usually bovin€hese grafts are treated in

order to maintain their mineral components, andhielate the organic parts. Therefore
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without rejecting risk, but can potentially cause Bnmune response. The bio-0ss

frequently used in implantology is produced fronvibe bone.

Synthetic materialsin order to prevent risks of contamination, thireynthetic materials

(ceramics, calcium carbonate...) steriles, healttdyvaell tolerated, absorbables or not.

Allograft: the origin is from a human person, but not the wmo receives the graft. Like
xenograft and synthetic materials, they don’t regjd second surgical operation on the

same patient.

Autogenic bone: this bone remains the gold standamd is used preferably when it is
possible. There are different benefits: high oste@dg potential, osteo-inductive and/or
osteo-conductive, with rapid cicatrisation. In casfeinsufficient quantity, it must be
associated with synthetic materials. Bone tissuaken mostly from intra-oral sites of the
same person receiving the graft; there are two abipgr sites which is the only
disadvantage in this technique. Then the boneushed to be used as thin particules, in
case of guided bone regeneration; but it can bd ushigh volume in the grafts. We will

see the collection bone areas in the appositioft. gra

b) Bone apposition graft

When bone defect is too important for guided boggeneration success, we go through
apposition graft. The indications of onlay grafteportant bone less of external cortical
bone, high bone resorption and advanced combiresiatrdefect. Donor sites can be extra
orals (iliac crest, tibia or parietal bone) whererth are important defects and high
resorptions of alveolar crests requiring large baumntity. This is clear significant
disadvantages: long recovery period, frequent pand necessity of general anesthesia.
Collection sites remain frequently intra-orals: ftggaan be trabecular, corticals or cortico-
trabeculars. Trabecular grafts contain more osta@ogeells than cortical bone grafts, but
contain more morphogenic proteins (BMP) essentitalsthe bone formation. Chin

symphysis and mandibular ramus are the primaryepagion sites, and sometimes, from
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zygomatic arch, and coronoid process. We will netad protocols and incisions, but we
must get attention on anatomic obstacles. Thisnigale will increase the intervention time
uncomfortable and more risks of infection. In gahemaxillary bone apposition graft has
best prognosis. But for successful result, the dueeeto be well fixed without mobility,

protected from bacterial infiltrations through hetia flap and sutures. Implant placement

will be after four months.

Guided bone regeneration technique and bone grgdtove the bone site by filling the
bone defects. Each technique has specific indicatim achieve success and optimal
positioning of implants. These techniques and sfigcthe guided bone regeneration
technique can be used at different moments ofrdarhent, and can be associated to other
soft tissue operations (Martinez et al., 2008 néat al., 2008). There are many techniques
to maintain and increase soft tissues, but the lopratity below is essential to preserve.

We try to see the better to conserve bone tissuescoeate bone.

When it is absent for a specific purpose: positignof the implant where we want, not
where we can, because prosthesis remain our ghMdey solutions are presented with
protocols and with different times of managememrie&ing a technique is related to our
objectives, we can prevent the defects if we gtyearthe concerned critical cases, and we
still have possibility of re-operating in case afildires. There are different possibilities with
management of hard and soft tissues at same tirag, different moments. With the post-
extractional implantation, the guided bone regeii@mraremains successful. This success
doesn’t need more demonstration (Chen et al., 2007glysing bone defect to choose the
technique remains essential for success. We harelsdore the adapted protocol based on
the number of bone walls around the implant, tlis be also adapted for bone defect of
post-extractional tooth socket. The same reasofin@ healed site; we must go through
these techniques to prevent recessions, dehiscandamplant failures. They often require
special cares. We must be adapted on their evalubtd techniques although remains

practicable (envelope technique and rolled techajiqu
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. SOCKET SHIELD TECHNIQUE IN IMMEDIATE
IMPLANTATION

1. The new technigue to avoid buccal bone resorption

i Description and definition

Several methods have been described to avoid thatime effect of an extraction like
immediate implant (Boticcelli, 2004), (Araujo et,&2006), barrier membranes (Lekovic et
al., 1997) although the most suitable techniqueoeated to preserve the volume of the
socket is the ridge preservation (Araujo, 2009)elya a new technique is being described
as an option to perfom an immediate implant withth& negative consequences of the
bone remodeling after an extraction (Hurzeler, Q01 and the rationale behind this
technique is preserving a tooth fragment that ailbid the post extraction resorption.
Although this technique is quiet promising, we ddole aware of the incoming
publications about a larger follow up of this tecjue, and the predictability of leaving a
fragment inside the socket after an extraction (Bawuet al., 2013).

Figure 6: Socket shield technique &digital impression. (Hileze2010).
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The socket shield technique is a recent methodvtadabuccal bone resorption when
immediate implants are performed. We should waitriew literature about this technique

with larger follow up before applying it on our Hapractice .

Background to avoid tissue alterations of the ridgeth extraction, the socket shield

technique was first introduced in 2010 by Hurzelkérwas suggested that instead of
extracting the whole tooth, the buccal aspect efrthot could be left intact to preserve the
buccal plate of bone, and prevent post-extracésonption , at the same time an immediate
implant is placed this would lead to an optimabtdaesthetic result after the final delivery

of the restauration. To extract the tooth whilegieg the buccal aspect intact, a fissure bur
is used to cut the tooth medio-distaly, then tmgual aspect of the tooth is extracted
leaving a socket where the implant is to be placed.

il Clinical concept of ridge preservation with modifisocket shield
technique

With the root submergence technique (RST), subnalcosot retention can virtually
eliminate bone resorption (Salama et al., 2007xeBaon this concept, the retention and
stabilization of the coronal and buccal bundle band the retention of the periodontal
membrane by retaining a coronal tooth fragmentdalted “Socket shield”), including

adequate blood supply, can be expected.

To ensure complication-free healing, special a@ntshould be paid to wound
stabilization: stabilization of the clot with a €sicross suture is optimized by placing a
collagen cone with integrated collagen membraneh sis collagen sponge with integrated
membrane into the tooth socket. Depending of tlévidual treatment plan of a patient,
there is the option to either wait for two to sbomths to allow for the formation of new

bone, followed by implantation, or to leave the siithout subsequent second procedure.
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2. Indications and procedure for ridge preservation

Potential indications of such techniques includeirtluse as part of the (delayed) late
implantation approach or the optimization of pontgupport in crown-bridge

reconstructions, or to improve the prosthesis Haseremovable dentures. As general
contra indications, the usual restrictions for osairgical procedures (biphosphonate
medication, immuno-suppression, radiation theragayticoagulation,...) . Local contra-

indications include an absent buccal lamella, whietelops for instance after vertical root
fractures or periodontis. A step by step illustratof the proposed procedure using a model

illustrating the given in the figure.

Figure 7:The step by step procedure illustrated on a mdslelcker et al., 2014)
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Firstly the hopeless tooth is split supragugivgBy and the crown fragment is carefully
dislocated and removed using a suitable instrurf@ntThe root is separated vertically in a
ration between 1/3 and 2/3 (D). The smaller buooal fragment is retained and the larger
lingul root fragment is removed in a manner thatrep bone and soft tissue to the greatest
possible extend. The height of the buccal sockiegidls reduced to the level of the bone
(E,F), and the gingiva overlying the retained f@lcoot fragment is tunneled by 2mm (H)
to allow the insertion of the collagen cone (l,ihfo the tooth socket and placement of the
membrane part of the collagen cone under the bucgabsa.

Finally, the collagen cone is secured with a coissss suture (M, N).

After the procedure, patients rinse with 0,2% oétaine mouthwash two or three times
daily for one minute over a period of at least titys. During this time mechanical oral
hygiene is avoided in the affected area and ordtareed after the follow-up examination,
and suture removal after ten days. Anti-inflamatainpugs are prescribed as needed.
Typically no antibiotics are prescribed. Each patwas informed verbally and in writing
about the treatment, and the materials used asawelie associated pre and post-operative

risks and gave their written consent to the us@eftcollected data and photos.

3. Socket shield technique to support the bucco-facidissue at immediate

implant placement

Tooth loss and subsequent ridge collapse contimdreitden restorative implant treatment.
Careful management of the post-extraction tisssiegeeded to preserve the alveolar ridge.
Instead of surgical augmentation to correct a ridigfect, the socket shield technique offers
a promising solution. As the root submergence tegleretains the periodontal attachment
and maintains the alveolar ridge for pontic sitged@oment, retention of a prepared tooth
root section as a socket shield prevents the recess tissues bucco-facial to an

immediately placed implant.
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The retention of the bucco-facial root section ratmiediate implant placement achieved
osteo-integration without resorptive response & tldge bucco-facial to the implant
(Hurzeler, 2010). The technique offers a viableiBoh when managing the post extraction
ridge and its complications associated with immietiygplaced implants. Prior to the socket
shield technique the implant surgeon conventionaligs to select between an immediate
placement protocol with an augmentation of the jugap, with or without bulking of the
bucco-facial soft tissues, or a delayed approadh wadditional surgical intervention to
correct an existing ridge defect (Baumer, 2083rbuilding the ridge buccal/facial to the
implant by guided bone regeneration and soft tisaugmentation can only partly
compensate. A wealth of literature supports thédgermanagement techniques, but an
amount of shrinkage with healing is to be expectddreover, healing is not without
complication by infection and complete failure with worse outcome is possible.
Alternatives are thus desired and the benefits hef $ocket shield technique can be

appreciated.

Advantages Disadvantages
GBR
53 i u invasi ul ws)
Tissues gains Surgically invasive |autogenous)
Well supported in the liferature Technigue sensitive

Additional healing time

Addifional co-merbidity

Additional expense (xeno / allagraft)
Additional risk of infection / complication
Verfical goins ore challenging

Sub-epithelial connective fissue groft

Reliable, predictable _ Surgically invosive |autogenous)
Well supperted in the literature Technigue sensitive
Mo addifional matenal cost Additional healing time

Additionol co-morbidity

Socket-shield technique
Ma additional material cost Net yel raliable or prediclable
Mo co-merkidity MNe long-term data yel
Single surgary - . Tur_'hniu_;.le- sansilive

Applicoble in sites with endodontic apical
pathalogy

Table 1: Comparative tabulation of procedure to managetfeets of post-extraction
resorption adjunct to implant therapy (Gluckman201
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First reported in 2010, the socket shield technioae progressed from concepts introduced
in the 1950 s that the retention of a tooth liniksue alterations following extraction. The
submergence of tooth roots was introduced origintl preserve alveolar ridge volume
beneath removable full prostheses. Malmgren andodaws had also more than three
decades ago reported successful tissue regeneratimmd submerged tooth roots
(Malmgren et al., 1984). Thereafter submergingadht@oot for pontic site development has
become a well-documented treatment. Salama andrkevgoreported on preserving of the
alveolar ridge when developing pontic sites (Sala&tal., 2007). This technique typically
decoronates the tooth at the bone crest or prdfefalnm above it so as to preserve the
supra crestal fibers with epithelial and connectigsue attachment. By comparison, ridge
preservation techniques may reduce the amountgé mesorption but cannot prevent the
loss of interdental bone and papillae.

Preservation of supracrestal fibers however catebetevelop pontic sites by in turn
preserving the papillae, and thus it has been shbairthe retention of part of the tooth, its
fibers and reticulate vascularity interconnectethviaundle bone, eludes the physiological
remodeling of an extraction socket and the alveotast. These delicates tissues can be
preserved, bundle bone, buccofacial plate and yingrkeratinized mucosea (Filippi et al.,
2001).1t can be postulated that retention of part oftth@th as a socket shield eludes the
body from mealizing the tooth has been extractadl @cumvents the normal events of

physiological healing that would resorb the alveslacket.

The resorption of a post-extraction socket is tlrect result of trauma to the bone
periodontal ligament-tooth complex. Bundle bone nbdrom a functionally loaded
periodontal ligament is lost following extractiondasees an almost certain recession of
residual buccofacial tissue (Gluckman, 20X5)mplete maintenance of ridge volume after
tooth extraction with preservation techniques zitlg currently available materials as a
primary is not yet possible (Baumer, 2015).

However as started before, the retention of toottsrin the alveolar process can preserve
the ridge tissues. Histologically, this was dematstd by Hurzeler and coworkers
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(Hurzeler, 2010). Their report confirmed the resaattachment of the socket shield to the
buccal plate via a physiologic periodontal ligamieé of any inflammatory response. The
buccal plate crest showed an absence of osteaclastivity — an absence of active
remodeling. The coronal soft tissue demonstratptyaiologic junctional epithelium also
free of any inflammatory response. The clinicalcomie of Hurzeler and coworkers report
presented the successful osseointegration of ataimplaced simultaneous to the socket
shield technique, and a restoration with prostketndistinguishable from the adjacent
maxillary central incisor. Whilst the authors rejgor preservation of the buccofacial
tissues, it should be noted that absolute predervats not yet been shown. The authors
later reported a mean of 1 mm horizontal loss dftex restoration, Chen and coworkers
reported 0,72 mm of buccal resorption (Baumer, 20CHen, 2013).In spite of the
histological and clinical finding to date and th@gpects of the socket shield technique, to
safety apply a newly introduced treatment in evayygractice data from long-term clinical
studies are required and at present this datatiget@vailable. Only one case series with a
two year or more follow up of a significant numigase exists in the literature (Siormpas et
al.,, 2014). However that technique differed sigmifitly. The authors had prepared the
implant osteotomy directly through the intact tootlot and thereafter prepared what they
termed the “root membrane”. That said the studg ggnificant contribution to literature
on these techniques. Most have also deviated fimnotiginal protocol. The modified
(proximal) socket shield reported by Kan and Rumgabksoeng had the input gap grafted
with a xenograft material, the facila soft tissaegmented (Kan, 2013 their report, the
methodology further differs by sectioning the sdckt@eld into mesial and distal sections
for the purpose of the papillae preservation by @difred socket shield sectioned in a

similar manner (Chevel, 2014).

4. Socket Shield technique to replace the conventionehmediate implant

placement

Implantology invisible frontal region demands ertie precision due to the high aesthetic
requirement of patients. Years of age immediatelantpplacement was considered main

approach for preserving bone volume after toothaetion due to its close relation to the
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tissues to the periodontal ligaments. Thereforeslaaf losing vestibular bone height and
respectively soft tissue which is unacceptable fraesthetic point of view. One of the
methods used in order to avoid bone loss is thecaled “socket-shield” technique
published by Hirzeler and coworkers(hiirzeler e24110).

Comparison of the results gained after immediatelamt placement by conventional and
socket shield techniques for a period of two yetventy-six titanium screwed implants
placed in post-extraction socket with conventiomamediate implantation and socket-
shield technique, xenogenic bone-graft materialGPRindividualized factory titanium
interface, press-ceramic e-max, metal-ceramic. dgextrays and intraoral photos for
determining bone and soft tissue loss after imntedraplant placement. It was discovered
minimal from functional point of view but unaccebl@a from aesthetic point of view
vertical bone loss of the vestibular lamella atvanional implant placement. To compare
in socket shield technique, there were neithertfanal nor aesthetic changes in soft and
hard tissues. Socket shield technique is alreadyuaine practice in the arsenal of high-
aesthetic immediate implantology and should be wdezh it is indicated.

i Preservation of hard and soft tissues

There is a dramatic remodeling of hard and sofiuis after Tooth extraction. Data
reported in clinical studies indicate that an oller@duction in the horizontal dimensions
occurred following tooth extraction and that theamption of the buccal part of the ridge
was more pronounced than the lingual part (Pierskioet al., 1967, Schropp 2003).

Similar observations were also made on histologggaluation in an animal experiment by
Lindhe and Araujo (2005). In this way morphologytbé healed alveolar ridge following

tooth extraction is almost always presenting wikciepancy in bone height between the
two bone plate of the alveolar ridge, lingual andtdal. It is known that physiologic

processes taking place immediately after toothaekitn up to the end of the first week
include increasing the number of osteoclasts oniriner surface of the socket walls
indicates that the bundle bone, which is closelgteel with the periodontal tissue is being
resorbed. Anatomically buccal bone plat of theitégthinner than lingual or palatal. There
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for a bundle bone is tooth-dependent tissue, ltgrddually diappear after extraction , thus,
since there is more bundle bone in the crest obtleeal than the lingual wall, hard tissue

loss will become most pronounced in the buccal (atidhe, 2008).

These scientific evidences and the empirical eepee of immediate implant placement in
fresh extraction socket have led the thought tmabably by preserving the periodontal
tissues on the buccal part of the socket we cotdsdgmt bone resorption in this critical
area. Several authors pointed out that after imatedimplant placement and loading,
occurrence of recession is often observed. Theeptage of appearance is different in the
different studies mainly because of the difficulypredicting the behavior of soft tissue
after immediate implantation. A number of author®nader whether guided bone
regeneration with combination of immediate implgddcement could compensate the
physiologic bundle bone resorption. By using prasipe multicenter study, Becker and
colleagues consider this problem (Becker et al4199 appeared that membrane exposure
is observed in twenty out of forty-nine extracti@ocket treated with guided bone
regeneration, and immediate implant placement. @102 Hirzeler and colleagues
introduce a new approach for immediate implantatiorextraction socket of teeth with
healthy periodontal tissues, by retention of thedaliroot fragment of the extracted tooth

for more promising results are achieved on the dluoest bone (Hurzeler, 2010).

5. Histological, clinical and volumetrical observatiors after separation of

the buccal tooth segment.

The main expectation of patients regarding implantshe aesthetic zone besides a low
cost-benefit ratio, and time efficiency is the et outcome, especially regarding the
long term view. In addition, to the white aestheatfcthe prosthetic restoration, there is a
strong focus on the red esthetics (Vermylen, 20@3¢h is made up by the color, shape,
and character of the marginal gingiva. Followingmediate implant placement in the

aesthetic zone, these gingival tissues are sutgjecblumetric changes as they undergo a
remodeling process. A major problem a clinical wificounter in this case, is resorption

mainly of the buccal tissues in horizontal dimensiBoticcelli 2014), (Araujo 2005). The
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amount of volumetric loss is hardly predictable.airdifferences in the red-white aesthetic
are visually perceived and therefore one must estfior complete long-term tissue
preservation. The predictability of the hard anét §#esue appearance after reconstructive
surgical interventions is limited, because horiabaind vertical bone augmentations are
frequently accompagnied by subsequent tissue sigenkDonos, 2008), (Esposito, 2009).
Also soft tissue augmentation with a sub-epithal@inective tissue graft is accompagnied
by a volumetric reduction of about 30%.in a anirsialdy from the working group of the
authors, it was shown that the resorption of thechl plate could not be avoided
completely by incorporation of bio materials (FicRD08). Also buccal over building with
guided tissue regeneration did not lead to satisfgqreservation of the alveolar ridge .
In contrast to studies that report on the implanvisal rate, crestal bone resorption on
radiographs, or aesthetic scores in two dimensizeals.

Maintaining the volume after tooth extraction wyteservation techniques in the sense of
primary prevention is not yet possible with the ilalde materials. Buccal overbuilding
with bone grafting materials and a collagen barcan only partly compensate but not
avoid the resorption process and therefore a betikrtion is desirable. To meet the
demand of more predictability of the post-operajuggival conditions, an innovating and
less invasive method without the use of bone suitstmaterial was developed to avoid the
resorption process in horizontal and vertical disi@ens. The idea was to leave a part of the
root on the buccal side in the course of immediag@ant placement. The desired effect is
to remain the healthy periodontium, thereby mamieay the gingival tissues and keeping
the crestal bone on its original level. This sdezhl'socket shield technique” was examined
in a subsequent investigation in beagle dogs (Heémz2010). Instead of bone grafting
materials, healthy tooth structure was left on thecal part of the implant bed. The
histological results of the studies showed cledhgt there was no more remodeling
happening on the buccal side and therefore no negption taking place. The conclusion
was that partial root retention seems not to ieterfwith osseointegration and may be

beneficial in preserving the buccal bone plate.

37



Socket-shield and immediate implantation

The studies performed to evaluate if the socketldhiechnique also works when the
buccal shield shows a vertical fracture line. Thare concerns that the socket-shield
technique can only be used when the buccal toath ths to be replaced is vertically
fractured. From the authors experience, this fractine cannot be left in the remaining
root segment because it would form a recess fotebacinaccessible by the immune
system, and will must probably lead to an infectidimerefore, a modification of the

technigue was examined where the buccal shieleépsirated into two pieces along the

fracture line.

6. Socket shield technique using bone trephine

The contemporary concept of success in dentisty ¢ravolved from the success of
osseointegration to the esthetic success whilénhéprosthesis is comparable in look and

emergence profile to the natural tooth/teeth.

After tooth extraction the bony socket is subjedtechorphologic and dimensional changes
(Fickl, 2008).Bone resorption of the alveolar ridge contour isedaespecially at the buccal
plate of bone where remodeling is more pronountedh tat lingual plate (Pietrokovski

1967), (Araujo 2005). This would compromise thénest look of the final restoration.

Many treatment approaches have been introduce@dvatated to overcome the negative
consequences of tooth extraction, such as immediapéants (Botticelli et al.2004),
(Araujo et al., 2005)graft materials (Carmagnola et al., 2003), (Arag®09) and
membranes (Lekovic, 1997, 1998pwever no technique of bone preservation or entire
regeneration of the extraction socket has beenmdented. Clinical studies have suggested
that leaving remaining roots of hopeless teetlh@irtsocket may prevent or decrease tissue
alterations and bone resorption after tooth extactthis was documented by numerous
publications (Filippi, 2001), (Bjorn 1963). Salarttdalama, 2007) also described the root
submergence technique as a way of preserving Epecilly to support the relatively thin
buccal plate of bone from collapsing. By maintagnthe root in the socket a much greater

amount of surrounding tissue may be preservedwhémthe other commonly used socket
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preservation techniques. Remodeling of the alvedlye leads to crestal bone resorption
and thus reduction of the height of the interdeptgbillae. Root submergence technique
instead maintains the natural attachment appaddttise tooth in the pontic site, which in
turn allows for complete preservation of the aleeddone frame (Salama et al., 2007).

In 2010, Hurzeler published the study introducitg tsocket shield technique. This
technique modified the root submergence technid@be.buccal fragment of the remaining
root is left in the socket after root sectionisgperformed from the mesial to distal side of
the remaining root as to separate it into two fragte: buccal and palatal/lingual. The
buccal root fragment is left while the rest of theth is extracted (Hurzeler, 201(3aving

a space to place the implant behind it. This tegimmiwould give the benefit of preserving
the surrounding tissues similar to the root suberecg technique but allows the placement
of the implant as the same time. The socket shietll a different approach: the bone
trephine is used instead of fissure bur to cutttimeh along the long axis. This creates an
organized cylindrical shaped tooth fragment onlihecal side, to be left intact supporting
the buccal bone. The rest of the root is to beaekd harvesting some bone fragments with
it to be utilized where needed. If any lingualpadatal fragment was left after trephining
and root extraction, then it should be removed wiidiing the osteotomy for the implant
fixture. Hurzler (Hurzeler et al., 2010) used &stie bur to prepare the teeth; not much
about step by step procedure or instrumentatiotopob which can be used to extract the
root to leave an intact buccal fragment. The pracedtself, by using the fissure bur, is
technique sensitive and depends on the skills ef dantal practitioner. Precise and
meticulous strokes are needed while sectioningdbteas not to penetrate the buccal plate
causing fenestration of bone or harm to the neighboteeth. There is lack of clear
visibility all the way to the apex of the root pog emphasis on tactile sensation of the
practitioner (Hurzeler et al., 2010) using bongMiaes in implant dentistry is documented
in the literature, a circular osteotomy is ob¢girby trephines helping to harvekses or
rings of bone to be used as grafts in the recipéets planned (Stevens 201B)y using
trephine instead of a fissure bur, a circular cleahis obtained. Extreme care and time
should be taken when using the free hand high spisgare bur as not to fenestrate the

bone or harm the adjacent teeth, while by usingtitghine it is technique sensitive and
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easier to stay on the track predetermined predpehat The borders of the cut may be
predictable, resulting in an organized shape ofodteotomy that will receive the implant

fixture.

Also when using the trephine to extract the toatbpne fragment would be extracted with
it; this fragment may be used as a graft matenabeé packed at the gap between the
implant and the bone on the buccal aspect.

Socket shield represents a promising techniquerdésepve the extraction site associated
with implant placement, leading to the ultimatehest outcome imitating the natural
emergence profile and preserving the soft and tisgdes.

The socket shield technique originally publishedizgtd the high speed surgical fissure
bur, but preparing the shield with a trephine maylgreat advantage. To completely judge
the reaction of the tissues in humans and to coengber different therapeutics, a long term

clinical study and human histological dissectioa aeeded.
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V. CONCLUSION

Today the implant treatment represents a reliadlderative to replace a partial or complex
tooth less.

It is important to know the physiopathology of borissue to understand the
osseointegration, the bone resorption, and the defimy process during the healing period
after dental extraction. These processes havehbiwiportance in the anterior sector where

the esthetic results are essential for our patients

A pre-implant analysis is primordial to determing ¢reatment objectives, and to respect
the limits; the evolution reduces these treatmemitd but we must remember that

implantology remains a special discipline and sfrrotocols must be respected.

Currently we can find, in the literature, an impott number of reliable protocols to
achieve a satisfactory aesthetic result in ourttneats. But we should consider that the
success is most likely to happen if a correct disgrand treatment plan is carried out.
Clinicians also should perform protocols like theclet-shield technique that are well
described at the literature, and with a follow-bpattcategorize that treatment option as a
predictable in long term, and to established clgaidelines when demanding aesthetic

treatments involving implants are required.
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