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Typical contents in ID

* Evidence Reports summarize the latest «Hot Topics» from relevant journals putting
similar studies «side-by-side». This unique presentation of studies allows you to compare
and contrast the patient populations, the treatment interventions, and the quality of the
scientific methods. The «evidence-based bottom line» is presented with an overall sum-
mary statement at the beginning. Clinical notes by implantologists with special expertise
on the topic complete the Evidence Report by providing their expert clinical opinion. ID is
an implantology publication that provides attention to detail in balancing science with
clinical opinion in such a clear, concise, and visually-friendly presentation.

» Literature Analyses provide you with an in-depth look at the research on a given topic. A
«Literature Analysisy is a critical review of the literature on the epidemiology, treatment
methods, and prognosis for implant-related topics or conditions. Literature Analyses are
broader than «Evidence Reports» and are written to serve as a reference tool for implan-
tologists to help them make decisions regarding how to manage patients, to assist them
in evaluating needs for future research, and to use the material for future presentations.

» Critical Appraisals summarize the findings from important papers used for clinical deci-
sion making or marketing by implant companies. In addition to the summary, the study's
methods and clinical conclusions are critically reviewed in an effort to challenge the im-
plantology community into not accepting everything that is published, while fostering al-
ternative explanations and ideas.

* Case reports give implantologists the opportunity to publish on unique patients using
innovative or alternative methods for treating challenging patient conditions.

* Research in Context is a helpful «what is» section to consult if you've ever read a study
and asked «what is a p-value» or any other research method question. It assists clinicians
with the critical evaluation of the literature by briefly describing relevant aspects of re-
search methods and statistical analysis that may bias results and lead to erroneous
conclusions.
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La fonction crée l'organe
Jean Baptiste de Lamarck (1744-1829);
naturaliste francais.

Introduction

Au cours du temps, et avec la perte de
l'organe dentaire, la créte alvéolaire va
subir des modifications importantes, per-
dant progressivement sa hauteur, son
épaisseur et sa densité.

En post extractionnel immeédiat la créte
est suffisante pour recevoir une rehabilita-
tion par implants axiaux. Par la suite, il va
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falloir recourir a des techniques chirurgi-
cales diverses de reconstitutions osseuses
pour recouvrer des conditions adequates

a I'implantologie axiale (greffes
d’appositions, greffes en onlay, techniques
de Summers, sinus lifts etc..). Ces tech-
nigues necessitent néanmoins un os réesi-
duel suffisant.

Lorsque la fonte osseuse se poursuit,
l'os alveolaire disparait en quasi-totalite,
laissant place a l'os basal qui constitue la
structure matricielle de la face. Il ne reste
que les piliers de la face essentiellement
constitués d'os cortical: les piliers ptéry-
goidiens, les piliers zygomatiques, les pil-
iers canins et I'epine nasale. Cest a ce
moment que la technique diskimplant
prend tout son sens dans le concept de
I'implantologie basale.

Fig. 1: Cycle de résorption de l'os alveolaire au maxil-
laire e.



Deux techniques implantaires:
L'implantologie basale s’appuie sur deux
techniques implantaires distinctes.

- I'insertion axiale: le forage se fait sur le
haut de la créte avec un foret au contre
angle a basse vitesse. L'implant est visse
dans une créte > 7mm de hauteur et > 6
mm de largeur. L'axe prothétique suit celui
de la créte

- l'insertion latérale: I'ostéotomie se fait
par voie vestibulaire a l'aide d'un cutter
monté sur turbine a tres haute vitesse
(300000 trs/mn) sous aquaplaning dans
des crétes < 3mm ou des crétes fines en
lame de couteau ou des crétes plates et
larges. Le Diskimplant est impacté dans
une loge sous dimensionnée pour un
blocage suffisant. Fig.2,3,4

L'implant & plaque d'osteosynthése est
une évolution du Diskimplant qui s'est in-
spire des plagues dosteosynthese utili-
sees en chirurgie maxillo-faciale. Son des-
sin est issu du Diskimplant avec une base
allongée de 33mm ou 43mm et de 9 et
7mm de largeur. Base a laquelle on a ad-
joint des elllets destinés a recevoir des
vis d’'osteosyntheses autoforantes de 4 a
7 mm de longueur. Le reste de I'implant
est la copie conforme du Diskimplant avec
une téte implantaire dotee d’'un hexagone
externe protégé et d'un systeme cone
morse qui s'appuie sur le concept de la
connectique plane. Fig.5

Fig.5 Implant a plague d‘osteosynthese et ses vis
autofrante.
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Concept de I'implantologie basale
L'implantologie basale prend tout son
sens dans les atrophies osseuses. Le
chirurgien va s'appuyer sur les bases os-
seuses de la face Fig.6

- 'apophyse ptérygoide du sphénoide, os
de la base du crane, os cortical ou vien-
nent s’inserer les muscles ptéerygidiens
median et latéral

- 'apophyse zygomatique du malaire, os
de la pommette, ou vient s’inserer le
muscle masséter.

- Le pilier canin ou viennent s'insérer les
muscles peauciers de la mimique

- L’épine nasale

L'implantologie basale utilise les deux
techniques implantaires axiale et latéerale
pour s'appuyer sur le concept de l'appui
cortical. En effet le blocage primaire de
I'implant ne peut &tre obtenu que par une
insertion dans de l'os compact. (il est a
relever le fait que la ou il y a insertion et
traction musculaire, nous trouvons un os
compact de forte densite)

Les protheses en implantologie basale
sont transvissees et ne tiennent pas
compte du parallelisme des implants
grace au systeme de connectique plane
qui s'insére sur un systeme cdne morse
protege. Elles sont placees en MCI (mise
en charge immediate) et leur structure en
chrome cobalt leur confere une tres forte
rigidite qui va faire office de fixateur ex-
terne de cicatrisation osseuse.

o0

Fig.6 Coupe axiale du maxillaire - les piliers de la
face.

Apports de la preparation osteogenique et de
I'utilisation du Botox.

La préparation ostéogénique a &té dévelop-
pée par le Dr Isaak Bindermann (Tel Aviv)
et le Dr Gerard Scortecci (Nice) sur un
principe simple du sondage osseux préal-
able a la chirurgie avec des osteotenseurs
matriciels recouvert de DLC (diamon like
carbon) Fig.”.

Ce sondage atromatique pour le patient
provoque des micro cracks de la matrice
0SSeuse qui cree un saignement interne
le I'os faisant un appel localisé de cellules
souches qui determinent une densification
de I'os nécessaire a un meilleur blocage
primaire de I'implant.



Trois types de manceuvres sont decrites:

- sondage intra osseux dans l'os spongi-
eux qui transforme l'os de type 4 en os de
type 2.Fig.8

- sondage trans-sinusien qui souleve la
membrane Schneider et provoque une
hématome sous membranaire qui va
s'ossifier. Fig.9

- Sondage tangentiel sous-périosté qui va
stimuler la fonction osteogénique du péri-
oste. Déclenchant un largage des BMP
(Bone Morphogenetic Protein) Fig.10

Les seances se font a 45 jours d’intervalle
pour une densification de l'os; période ba-
see sur le pic de concentration des osteo-
blastes dans le cycle de la neoformation
0SSEUsE.

Une sequence a 21 jours est utilisee a
contrario pour ramollir un os trop dur et
acellulaire au moment du pic d’'ostéoclasie.

La préparation ostéogénique est un &lé-
ment essentiel a la réussite de nos chirur-
gies en implantologie basale sachant que
'atrophie osseuse s'accompagne d'une
raréfaction cellulaire des bases osseuses.
La stimulation de la néo-angiogénese va
s’enrichir d'un potentiel en cellules souch-
es véeritable source de succés dans
'osteéointégration de nos implants.

La toxine botulique: depuis quelques an-
nées, nous avons mis en place un proto-
cole de préparation des muscles mastica-
teurs puissants par l'injection dans les 3
chefs du Masseter et du Temporal (de
facon bilaterale) 15 jours avant la chirur-
gie. L'injection de la toxine botulique a
pour effet de bloquer la plague motrice

Fig.8 Sondage intarosseux avec ostéotenseur manuel
créant de.

Q 4

Fig.9 Sondage trans-sinusien créant un micro saigne-
ment sou.

Fig.10 Sondage tangentiel sous périosté. appel des
BMP.

CMF.Impl.Dir. Vol. 52010 951



des fibres musculaires en se fixant sur les
récepteurs du neurotransmetteur habituel
bloguant ainsi I'activité de la fibre. L'action
de cette toxine est réversible et dure envi-
rons 3 a 6 mais.

Lors de l'injection, toutes les fibres mus-
culaires ne sont pas touchées et la paraly-
sie transitoire ne touche pas le muscle
dans sa totalite, mais sa puissance est
fortement altéree de sorte que le patient
peut continuer a mastiquer mais avec une
force moindre (la perte de puissance peut
étre estimee a 1/3). Ce protocole est
tres interessant dans les cas d'atrophies
osseuses; lors de la mise en charge des
implants sur un os résiduel de faible vol-
ume et de qualite amoindrie,
I'osteointégration de ses implants est fa-
cilitee par une diminution des contraintes.

Linjection de cette toxine est régie par
une AMM spécifique; seuls quelgues meé-
decins sont habilités a utiliser ce produit
(chirurgiens maxillo faciaux, chirurgiens
plasticiens, médecins dermatologues)
les injections se font a raison de 100U
par masseter et 50U par temporal. On
utiise DYSPORT® (laboratoire IPSEN) ou
BOTOX® (laboratoire ALLERGAN)

Protocole en I‘implantologie basale

Au travers de trois cas d’'atrophies maxil-
laires traitées en implantologie basale, le
terme de « Mode d’Emploi » prend un sens
raisonné tant le mode opératoire chez ces
trois patientes a suivi le méme protocole
avec un resultat identique sur le plan ra-
diologique et prothétique.

o2

A; Analyse préeimplantaire:

Les radiographies panoramiques présen-
tent des similitudes: une zone sous sinusi-
enne atrophique avec des tubérosités
maxillaires réduites. Les preé maxillaires
semblent assez haut mais l'analyse scan-
ner nous dévoilera des créetes fines en
lame de couteau Fig.11,12,13

Fig. 12 mme C panoramique de départ.

La realisation de modeles steréo lith-
ographiques (Matarialyse Dental France)
va confirmer la similitude de ces trois cas
a opérer; un sinus procident, des tubérosi-
tes réduites et des prémaxillaires en lame
de couteau. Le modele stéreo lith-
ographique est un element essentiel de la
prise de décision en implantologie basale.
On visualise avant la chirurgie le type
d’intervention que l'on va pouvoir prati-



Fig. 13 mme M panoramique avant traitement.

quer. Il permet &galement en cours
d’intervention de prendre tous les reperes
nécessaires a un bon positionnement des
implants. Fig.14,15,16

B; La chirurgie

8 implants basaux vont &tre utilises et
repartis selon des piliers de la face avec
quelgues variantes au niveau de la carene
a I'epine nasale.

- 2 implants ptérygoidiens axiaux: im-
plants cylindro-coniques Fractals®
3.3H16MF4 ou le pilier de 4mm est inté-
gré en monobloc. L'axe de ces implants
est incline @ 45° de mesial en distal vers
le haut et 45° de vestibulaire en palatin.
L'implant est placé en condensation os-
seuse par son caractere micro fileté auto

Fig. 14 mme B modele stéreolithographique.

Fig. 15 mme C modele stéréolithographique.

Fig. 16 mme M modele stéréolithographique.

taraudant (seul un foret pilote a été utilise).
Il va perforer l'aile de I'apophyse ptérygoide
du sphénoide (os de la base du crane).
Fig.17

- 2 implants zygomatiques: implants a
plaque d'osteosynthese 43G2DM3 . ces
implants sont sous périostés sur leur plus
grande longueur et endo-0sseux au niveau
de la créte . deux vis d'osteosynthese de
Bmm (véritables mini implants endo-osse-
ux) vont stabiliser l'implant de facon pri-
maire; I'une au niveau de l'os cortical de
I'arcade zygomatique et I'autre au niveau
de la corticale de la volte palatine. La fi-
nesse de la plaque lui confere une veritable
malléabilité qui permet au chirurgien de
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Fig.17 Implant ptérygoidien ancré dans I|‘apophyse
ptérygoidi.

plaguer de facon intime la lame de I'implant
sur les parois osseuses du sinus. L'implant
est pratiqguement horizontal du fait de la
résorption tres importante du maxillaire.
Fig.18

- 2 implants canins: implants a plague
d’'osteosynthese 33G3DMS . I'implant va
étre plie a 90°, une branche verticale va
étre vissé sur une ligne reliant les deux
trous sous orbitaires dans de l'os tres
compact, l'autre branche horizontale est
vissée dans la corticale de la volte pala-
tine sous nasale. La encore limplant est
sous periosté sur sa plus grande partie et
endo osseux au niveau du fOt dans la lame
résiduelle de la créte alvéolaire. Fig.19

Fig.18 Implant zygomatique et ses vis d'ostéosynthese
poseé p.

o4

Fig.19 Implant canin plie @ 90° vissé en vestibulaire et
en.

- 2 implants a l'epine nasale: 2 diskim-
plants asymetriques (anti-rotationnels)
mono disks ou doubles disks selon la hau-
teur résiduelle de la créte sont impactés
en endo-osseux stricte. lls peuvent egale-
ment &tre stabilises par des \vis
d’'osteosynthese placées en coin si la sta-
bilité primaire de I'implant ne semble pas
satisfaisante.

La chirurgie se termine par un comble-
ment vestibulaire aux matériaux alloplas-
tiques type RTR® (Septodont; Beta-TCP),
membranes de PRF et sutures point a
point au fil synthéetique 2/0.

L'empreinte sans porte empreinte (Dr.
Alain ANSEL) est exécutee au sortir de la
chirurgie et un mordu a butées d’'occlusion
(Dr Alain ANSEL) determine la DVO en vue
de la mise en charge immeédiate des im-
plants dans les 72 heures (temps raison-
nable pour le prothésiste a nous fournir
une prothese de transition titane-chro-
manite-résine de qualité)

La radiographie panoramique de contrdle
de fin de chirurgie montre une répartition
et une orientation des implants identiques.
Fig.20,21,22



Fig.22 mme M radio panoramique de contrdle.

C; la prothese transitoire en implantolo-
gie basale:

La prothese transitoire dans les cas
d’atrophie comprend obligatoirement une
reconstitution par fausse gencive de rat-
trapage de la fonte de créte alveolaire.
Sans cela les dents seraient trop longues

et inesthétiques. Cette fausse gencive doit
étre concue en lame de couteau pour
éviter les accumulations alimentaires et
permettre un nettoyage facile et hygiée-
nigue pour le patient. Entre les emer-
gences dimplant, cette fausse gencive
sera quelgue peu compressive pour limiter
les travers d'une résorption osseuse sec-
ondaire.
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L'armature est monolithique (concue
sans soudure) en chrome cobalt et
d’epaisseur suffisante pour assurer une
forte rigidite assurant ainsi le role de fixa-
teur externe gage de réeussite d'une bonne
ostéointegration en MCI des implants fixe
sur un os résiduel atrophique.

L'armature est assise sur les implants
grace une connectique plane assuréee par
des bagues de collage en titane qui as-
surent une isolation électrolytique. Seules
les connectiques ptérygoidiennes sont
solidaires de I'armature par une couléee de
bagues calcinables évitant un décollage
intempestif lors des forces d'arrachement.

La prothése de transition est vissee a
plat sur les implants quelque soit leur ori-
entation. Les deux implants ptérygoidiens
en sont la représentation la plus évidente
avec une orientation a 43° dans le sens
meésio-distal et vestibulo-lingual .

o6

La position des pertuis d'acces aux vis de
fixation en or (qui seront resouquées a 24
heures de mise en charge une fois le
module de Jung etabli; environs 1000 cy-
cles d'occlusion) est dictee par I'anatomie
de la face du fait d'une position précise
des implants. C'est ainsi que l'on peut
constater que les pertuis des implants a
I'epine nasale ont un acces au cingulum
des incisives centrales, ceux des implants
des piliers canins ont un acces au cingu-
lum des 13 et 23, les implants zygoma-
tigues ont un acces au niveau de la face
occlusale des dents de 6 ans. Quant aux
implants ptérygoidiens, l'acces depend
beaucoup de l'orientation de la tubérosite
résiduelle et peuvent étre vestibules ou
venir au niveau des faces occlusales des
17 et 27.

La similitude de positionnement des per-
tuis pour ces trois patientes est remar-
quable et impressionnante sachant que
cette chirurgie en implantologie basale se
fait @ main levee sans guide chirugical.




La prothese d’'usage sera realisée apres
12 a 24 mois, une fois I'osteointégration
validée. L'occlusion aura pris sa place et
les eventuelles résorptions secondaires
seront stabilisees. La prothese de transi-

tion servira alors de transfert de
locclusion, de la phonétique et de
lesthétique du sourire. Cette prothese
d'usage peut étre une nouvelle prothese
titane-chromanite-resine avec des dents
en ceramique ou un bridge ceramo-metal-
lique avec fausse gencive en céramique.
Les procedes d'usinage et les avancees

technologiques nous font nous orienter de
plus en plus vers des protheses « défini-
tives » en Zirkone dont le procedée ZIRKON-
ZAHN® en repréesente la quintessence.

D/contrdle scanner a 9 mois post-opér-
toire:

Le contrdle radiographique réegulier est
nécessaire pour valider au cours du temps
la bonne ostointégration des implants ba-
saux . la panoramique est le clicher le plus
adapté pour surveiller la bonne tenue de
nos implants qui ont été mis en charge
immediatement et nous permet de reagir
rapidement a tout probleme sans bom-
barder le patient de doses importantes
d'irradiations.

Le scanner peut &tre un autre moyen de
controle lorsque des doutes sont a lever.
Pour le bien-fondé de cette présentation
une etude scanner a ete demandee a 9
mois du port de la prothese de transition
pour valider le protocole du procede de
I'implantologie basale. Les implants ptery-
goidiens sont correctement enchassés
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dans de los et les implants a plaque
d’'osteosynthese conservent leur intimitée
avec les parois osseuses des sinus et des
piliers canins. Les vis d'osteosyntheses,
véritables mini implants, conservent une
bonne ostéointégration.

o8
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QUELQUES VARIANTES EN IMPLANTOLOGIE
BASALE:

Cas n°1: Mme BE. 58ans: prothese sur
8 implants egalement

- les tubeérisites étant tres fines et redu-
ites les implants axiaux ptérygoidiens sont
des Fratex 3.3H120FX . implants cylin-
dro conigues macro micro filetés avec un
apex en forme de vis d'ostésynthese in-
serés en condensation sans le forage au
foret pilote. Un pilier de 4mm est placé
pour passer la fibro-mugeuse épaisse de
la tubérosité

- Iimplant 16 est un monodisk asyme-
triqgue 11G3DM8S endo-osseux

- le prémaxillaire &tant suffisant pour
recevoir une implantologie axiale, 4
Fractals 3.75H13MF1 sont placés en
11,13,21,23

Cas n°2: mr BO. 45ans prothese sur 8
implants

Cas n°3: mme KR. 55ans prothése sur
8 implants

- tubériteé 18 atrophique equipée avec Fra-
tex et pilier de 4mm

- prémaxillaire moins atrophique et meil-
leure répartition des implants en utilisant
des implants inclines en 15 et 25 qui
contournent le sinus maxillaire. Fractal
3.75H13MF1

- la zone sous sinusienne gauche étant
tres resorbée par rapport au premaxillaire
du méme cote, 2 piliers de 3.5mm sont
placés pour passer une fibro-muqueuse
tres epaisse

Cas n°4: mme MA 53ans . prothese sur
10 implants
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Cas n°5: mme GE 55ans. prothéese sur 7
implants

- 'atrophie étant extréme du fait d'un ef-
fondrement du prémaxillaire par le port

d'une prothese amovible mal adaptée,
I'epine nasale est quasi inexistante. Un
seul implant va &tre placé dans le trou
naso-palatin, Fratex 3.75H8MF1

PRINCIPES DE L'IMPLANTOLOGIE BASALE

APPLIQUEE AUX ATROPHIES OSSEUSES:

- appuis sur les piliers de la face

- sustentation importante aux forces oc-
clusales

- opposition aux forces d'arrachements (
I'implant ptérygoidien est bloqué dans un
os de la base du crane)

60

- préservation du sinus maxillaire et pas
de chirurgie lourde
- préparation osteogénique

CONCLUSION:

Lorsque l'os alvéolaire a completement
disparu, les techniques de greffes ne peu-
vent pas apporter des solutions repro-
ductibles a ces patients qui sont de véeri-
tables handicapés de la bouche. C'est
alors que [limplantologie basale prend
toutes ses lettres de noblesse.

Son protocole en est aujourd’hui bien
etabli et suit des regles bien définies au
point que I'on peut aisement parler de «
mode d’emploi » tellement pléthore de cas
qui se présentent sont opérés sur le
méme schéma. Les trois cas présentés



dans cette publication en sont le plus bel
exemple.

Mais pour autant, simplicité n'etant pas
synonyme de facilité, I'implantologie basale
demande une courbe d'apprentissage
longue et encadrée du fait de son carac-
tere tres chirurgical. Sa formation se fait
au cours d'un dipldme universitaire sur
deux ans a la faculte de médecine de Nice
et suivie d'un coaching par un chirurgien
chevronné qui saura donner tous les con-
seils avises pour une chirurgie de tres
haut niveau.
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Evidence Report

A comparison of bone grafts with and
without platelet-rich plasma in preparation
for dental implant placement

Evidence Report Purpose

Long-term success criteria for assess-
ment of dental implants includes radio-
graphic measurement of marginal bone
loss. Serial conventional intraoral radio-
graphs have been used to assess changes
in bone height. However, a limitation of
this method is the inability to detect small
changes in bone quality and quantity. Re-
cently, there has been considerable inter-
est in using digital radiography as a means
of evaluating and quantifying changes in
alveolar bone mass. Digital radiography
has been reported to improve the diag-
nostic capacity of radiographic techniques
and to detect small changes in bone den-
sity.

Objective

To critically summarize the recently pub-
lished literature evaluating digital com-
pared to conventional radiographic tech-
nigues to assess marginal bone levels
around endosseous dental implants.

Summary

One study reported significantly greater
levels of marginal bone height when as-
sessed with conventional digitized radio-
graphs compared to digital subtraction
images. Further, for digital subtraction
images, marginal bone height was great-



est for linear digital subtraction images,

followed by the enhanced logarithmic
scale, and then logarithmic digital subtrac-
tion images.However, the outcome of
bone height was not appropriate to assess
superiority of radiographic technique. An-
other study reported changes in marginal
bone density to be the greatest for loga-
rithmic digital subtraction images, followed
by linear digital subtraction images, and
then conventional digitized radiographs.
The greater changes in marginal bone
density were indicative of the more sensi-
tive radiographic techniques. One other
study found agreement in marginal bone
height levels between conventional radiog-
raphy and detailed narrow beam radiogra-
phy for 61.2% of the observations. Studies
were of moderate quality so conclusions
based on reported differences should be
considered with caution. Additional meth-
odologically rigorous comparative studies
with comparable characteristics between
groups and longer follow-up are needed to
better compare digital vs. conventional
radiography methods for assessment of
marginal bone levels around endosseous
dental implants. One study suggested that
logarithmic digital subtraction images
were most superior, followed by linear
digital subtraction images, to assess
changes in marginal bone density around
dental implants. However, the reported
outcomes varied in all studies and conse-
quently were not comparable between
studies

Sampling

A MEDLINE search was performed to
identify recent studies published between
January 2003 and October 2009 examin-
ing bone height and bone density around
dental implants in studies comparing digi-
tal vs. conventional radiographic tech-
nigues. Three articles met our criteria,
evaluating the treatment comparison of
interest, and are included In this report,
Table 1.
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Figure 1. Mean marginal bone height levels using conventional compared to digital radiography
methods at 4 months after endosseous dental implant placement.
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Figure 2. Changes in marginal bone density using conventional compared to digital radiography
methods at 4 months after endosseous dental implant placement.
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Literature Analysis

Peri-implantitis in Dental Implantology:

lhde S. Dr. med.dent, PhD
Gommiswald Dental Clinic
CH-8737 Gommiswald/SG
Switzerland
dr.ihde@implant.com

1. Introduction

The inflammatory lesions that develop in
the tissues around implants are collec-
tively recognized as peri-implant diseases.
Peri-implant disease includes two entitie
s: peri-implant mucositis and peri-implanti-
tis. Peri-implant mucositis is a reversible
inflammatory reaction in the soft tissues
surrounding a functioning implant with no
signs of loss of supporting bone, and peri-
implantitis is described as inflammatory
reactions associated with loss of support-
ing bone around an implant in function.
The clinical presence of peri-implant dis-
ease requires periodontal probing to
identify bleeding and/or suppuration,
while radiographs are needed to detect
the presence (peri-implantitis) or absence
(peri-implant mucositis) of marginal bone
loss.

The pathogenesis of peri-implantitis is
less well understood and seems to be re-
lated to the peri-implant environment and
the soft tissue/implant interface, patient-
related factors, and microbial factors.
Potential causes include bacterial biologic
complications,2,3 mechanical overload,4
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or a combination of these factors. It has
been suggested that microbial coloniza-
tion of the implant surface and infection of
the peri-implant tissues may result in peri-
implant bone destruction.1 Some reports
have indicated a healing potential of peri-
implant tissues following suppression of
the peri-implant microbiota.5,6 Because
mechanical cleansing around implants is
hampered by threads and often a rough
surface structure, the use of mechanical
debridement alone might not be sufficient
to suppress the microflora to a level asso-
ciated with healing and healthy peri-implant
tissues./7 The adjunctive use of chemical
agents (irrigation with local disinfectants,
local or systemic antibiotic therapy) has
been recommended to enhance healing
after treatment.8 It has been questioned
whether or not implant characteristics
such as diameter and surface structure
may contribute to the development of peri-
implant disease. Wider-diameter implants
have been suggested in jaw regions where
low-density bone is common or to avoid
damage to important structures such as
the inferior alveolar canal or maxillary si-
nus where there Iis inadequate bone
available for implant placement.S Further,
in areas of a reduced buccolingual dimen-
sion (less than 4 mm in width), where
placement of a standard-diameter implant
is not possible, narrow-diameter implants
may be an alternative treatment opti-
on.10-12 In regards to implant micro-
structure, surfaces modified with coating,
surface blasting or acid treatments incre-



ase the surface area and roughness of
the implant, which is proposed to aid with
osseointegration.13-15 However, surface
roughness may also increase the risk of
peri-implantitis16 due to an increased
susceptibility to bacterial infection and ra-
pid osseous breakdown around the imp-
lant site.17,18

This is a 3-Part Literature Analysis which
will

1. What are the outcomes of treatment
for

2.What is the relationship between im-
plant diameter and peri-implant disease?

3 .What is the relationship between sur-
face structure of dental implants and peri-
implant disease?

Part | evaluating the outcomes of treat-
ment for peri-implant disease will be re-
ported in this edition of Implant Directions

Data Sources and Search Strategy

Electronic Literature Database
We identified articles for inclusion in two
steps. In the first step, we conducted a
systematic search in MEDLINE and the
Cochrane Collaboration Library for litera-
ture published through July 2009 to
identify studies reporting peri-implant dis-
ease with respect to the clinical questions
identified above. Searches were conducted
using standard MeSH terms (controlled
vocabulary) as well as specific free-text
terms and combinations of terms related
to the clinical conditions. We then hand
searched the bibliographies of key articles
to ensure each topic was comprehensively

examined. In the second step, we retrieved
and examined the full text articles of those
remaining and applied the same inclusion
criteria once more. Those articles selected
form the evidence base for this report.

Inclusion Criteria

For questions on efficacy or effectiveness
of an intervention (i.e. treatment for peri-
implant disease) or technology (i.e. implant
diameter, implant surface structure), we
sought and included randomized controlled
trials or comparative cohort studies. Com-
parative cohort studies were defined as
those clinical studies comparing the treat-
ment or technology of interest to another
concurrent treatment or technology.
Studies of prognosis that identified risks
or rates of complications from endosse-
ous dental implants were included if both
the numerator (number of cases with the
complication or the number of complica-
tions) and the denominator (number of
patients at risk for the complication) were
reported. We limited our results to hu-
mans, articles published in the English
language, and articles that reported on
peri-implant disease associated with en-
dosseous dental implants. Only studies
which reported both clinical and radio-
graphic diagnostic criteria for peri-implant
disease were evaluated.

Exclusion Criteria

We excluded editorials, review articles
without quantitative data, opinion articles,
articles without scientific data or a report
of their methodology, cadavers, and case
reports, Figure 1. We also excluded stud-

CMF.Impl.Dir. Vol. 52010 67



iles with subjects less than 18 years of
age and with less than 10 subjects. For
our first study question, we attempted to
identify studies specifically designed to
evaluate the outcomes of treatment for
peri-implant disease. . To determine the
relationship between implant diameter
and peri-implant disease (study question
#2), we attempted to identify studies that
specifically evaluated peri-implant out-
comes associated with implant diameter
To determine the relationship between
surface structure of dental implants and
peri-implant disease (study question #3),
we attempted to identify studies that
evaluated peri-implant outcomes associ-
ated with dental implant surface structure.
This Literature Analysis (Part I) addresses
study question #1.

Methods

Data Extraction

Each retrieved citation was reviewed by
two independently working reviewers
(D.N., D.J.F.). Most articles were excluded
on the basis of information provided by the
title or abstract. Citations that appeared
to be appropriate or those that could not
be excluded unequivocally from the title
and abstract were identified, and the cor-
responding full text reports were reviewed
by the two reviewers. Any disagreement
between them was resolved by consensus.
From the included articles, the following
data were extracted: study design, study
population characteristics, implant char-
acteristics, definition of peri-implant dis-
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ease, treatment/intervention for thera-
peutic studies, diagnostic tests and
reference standards for diagnosis, out-
come measures, study complications, and
follow-up time

Study Quality

Articles selected for inclusion were clas-
sified by level of evidence. The method
used for assessing the quality of evidence
of individual studies as well as the overall
quality of the body of evidence incorpo-
rates aspects of the rating scheme devel-
oped by the Oxford Centre for Evidence-
based Medicine19 and used with
modification by The Journal of Bone and
Joint Surgery American Volume (J Bone
Joint Surg Am),20 precepts outlined by
the Grades of Recommendation Assess-
ment, Development and Evaluation
(GRADE) Working Group (Atkins 2004)
and recommendations made by the
Agency for Healthcare Research and
Quality (AHRQ).21 Each individual study
was rated by two different investigators
against pre-set criteria that resulted in an
evidence rating (Level of Evidence |, II, I,
or V). Disagreements were resolved
through discussion.

Analysis

Outcomes were reported as the propor-
tion of patients experiencing an outcome
or mean values for gingival and radio-
graphic parameters. Data were summa-
rized in tables and qualitative analysis22
was performed considering the following
three domains: quality of studies (level of
evidence), quantity of studies (the number



of published studies similar in patient
population, condition treated and outcome
assessed) and consistency of results
across studies (whether the results of the
different studies lead to a similar conclu-
sion).21 We judged whether the body of
literature represented a minimum stan-
dard for each of the three domains using
the following criteria: for study quality, at
least 8O% of the studies reported needed
to be rated as a level of evidence | or |I; for
study quantity, at least three published
studies were needed which were ade-
quately powered to answer the study
question; for study consistency, at least
70% of the studies had to have consistent
results. The overall strength of the body
of literature was expressed in terms of
the impact that further research may have
on the results. An overall strength of
“HIGH” means that further research is
very unlikely to change the results or the
confidence in the results. The overall
strength of “MODERATE" is interpreted as
further research is likely to have an impor-
tant impact on the results and may change
the results. A grade of “LOW" means that
further research is very likely to have an
important impact on confidence in the re-
sults and likely to change the results,
while “VERY LOW" means that any result
reported is uncertain, Figure 2.

Results

Search results

We identified 103 articles or reports
from our literature search reporting on

associations between implant structure
and peri-implant disease or outcomes as-
sociated with treatment for peri-implant

disease. From these potential articles/
reports, we judged 40 to undergo full text
review. After full text review, we excluded

16 for the following reasons: In thirteen
articles, outcome measures did not in-
clude peri-implant disease, and three
treatment efficacy studies were poorly
designed, Figure 3. Of the remaining 24
articles, 16 provided information on out-
comes of treatment for peri-implant dis-
ease (study question 1), 3 reported on
the relationship between implant diameter
and peri-implant disease (study question
2), and 5 provided information on the re-
lationship between implant surface struc-
ture and peri-implant disease (study ques-
tion 3).

What are the outcomes of treatment for
peri-implant disease ?

Several comparative studies attempted
to evaluate treatment outcomes for peri-
implant

Fifteen of these studies were randomized
controlled trials graded level of evidence
I1I23-37 and one was a prospective cohort
study graded level of evidence Ill.38 Treat-
ment modalities were categorized into
chemical, mechanical and surgical inter-
ventions. Five studies reported on the
outcomes of chemical treatments using
antibacterials for peri-implant disease.
Two of these studies found a beneficial
change in gingival parameters after using
Atridox23 or Chlorhexidine26 compared
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to mechanical debridement. Studies evalu-

ating the effects of Tetracycline32 or
Metronidazole gel37 to mechanical de-
bridement did not result in significant dif-
ferences in gingival parameters. One study
which compared treatment for peri-im-
plant disease using Arestin vs. Chlorhexi-
dine28 found a significant decrease in
bleeding on probing in individuals who
were treated with Arestin. Two studies
evaluated the effects of mechanical de-
bridement using a Vector System com-
pared to standard mechanical debride-
ment and did not find significant
differences in gingival parameters be-
tween these two mechanical treatment
modalities.24,29 Surgical treatments for
peri-implant disease were assessed in
four studies.25,30,35,38 One study
treated peri-implant defects with a bone
graft with or without a resorbable mem-
brane and found a significant decrease in
periodontal probing depth in the group
that received the resorbable mem-
brane.25 Anocther study performed im-
plant surface modification compared to
resective surgery to treat peri-implant
disease. Gingival parameters significantly
improved Iin the surface modification
group, while mucosal recession was sig-
nificantly greater in this group compared
to the resective surgery group.30 No dif-
ferences in treatment outcomes were
found studies that treated peri-implant
defects with: a) bone substitute placement
with vs. without a resorbable mem-
brane,38 or b) natural bone placement
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with a resorbable membrane compared
to bone substitute placement with no
membrane.35

Overall Summary of Findings

The following represent a summary of
findings for Part | and Part | of this Litera-
ture Analysis on perimplantitis in dental
implantologylt would have been necessary
to determine bone mineral density in all
regions of the mandible in order to evalu-
ate the situation of the

We identified 103 articles or reports
from our literature search reporting on
associations between implant structure
and peri-implant disease or outcomes as-
sociated with treatment for peri-implant
disease. From these, 16 provided infor-
mation on outcomes of treatment for
peri-implant disease (study question 1).

Based on this search, we conclude the
following with respect to treatment out-
comes for dental perimplantitis:

e The overall strength of evidence with
respect to treatment outcomes for peri-
implant disease is “Low”, that is, the out-
comes of treatment are unclear and fur-
ther research is likely to change the
estimate of the results.

¢ A beneficial change in gingival parame-
ters was reported with the use of Atridox
with mechanical debridement in 1 study,
and 0.12% chlorhexidine with mechanical
debridement in another study.

¢ Two studies reported no differences in
gingival parameters when comparing the
Vector System to mechanical debridement



for treatment of peri-implant disease.

¢ (ingival parameters improved after
implant surface madification compared to
resective surgery in one study.

e There is a wide variety of treatment
modalities for peri-implant disease. Cer-
tain chemical treatments, in addition to
mechanical debridement, may have a
beneficial effect upon gingival parameters.
There appears to be no difference between
types of mechanical treatment for peri-
implant disease. Finally, there is minimal
evidence suggesting that surface modifi-
cation of the implant surface may have a
beneficial effect upon peri-implant gingival
parameters.

In the next two editions of Implant Direc-
tions, we will explore the relationship be-
tween implant diameter and peri-implant
disease and the relationship between sur-
face structure of dental implants and peri-
implant disease.
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Figure 1. Inclusion and Exclusion criteria.

Study Component

Inclusion

Exclusion

Participants

e Adults
¢ Patients with peri-implantitis (question #1)

¢ Patients with and without peri-implantitis (que-
stion #2 and #3)

e Animal

e <10 in each
treatment group

® <18 years of
age

Intervention

¢ Patients treated for peri-implantitis as a result
of dental implant surgery (question #1)

¢ Patients treated with dental implants (que-
stions #2 and #3)

¢ No surgery or
treatment other
than dental im-
plants

Comparator e No treatment given or other treatments than |e NA
primary intervention for peri-implantitis
¢ Patients treated with dental implants (que-
stions #2 and #3)
Outcomes e Jutcomes of treatment for peri-implantitis e Jutcomes not

¢ Correlation between implant diameter and peri-
implantitis

¢ Correlation between implant surface structure
and peri-implantitis

associated with
treatment for
peri-implantitis
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Figure 2. Definition of overall strength of evidence.

Overall Strength Domain Criterion Met
of Evidence Further Research Impact Quality | Quantity | Consistency
HIGH Very unlikely to change the
results or the confidence in the + + +
results
MODERATE Likely to have an important + - +
impact on the results and may
change the results + + -
LOW Very likely to have an important + - -
impact on confidence in the
results and /ikely to change the . + +
results
VERY LOW Any result reported is uncertain - + -
- - +

Figure 3. Flow chart showing results of literature search

1. Total Citations (n = 103)

2. Title/Abstract <
exclusion (n = 63)

v

3. Retrieved for fultext
evaluation (n = 40)

4. Excluded at ful-text <
review (n = 16)

v

5. Publications
included (n = 24
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Table. Summary studies comparing treatment outcomes for peri-implant disease

LoE Outcomes No. of Studies Antibacterial Mechanical Debri- | Effect Size Favors*
dement
Mean = SD Mean = SD
Chemical I BOP Change 1 (Bucher 2004) | 0.27x0.06mm 0.13+0.08mm p=.01 Atridox
Atridox PPD Change 1.15+0.23mm 0.56+0.30mm p<.05 Atridox
PAL Change 1.17+0.27mm 0.56+0.30mm p<.03 Atridox
11 PPD 1 (Porras, 2002) | 0.56mm 0.93mm p<.05 CHX
CHX PAL 0.33mm 1.07mm p<.05 CHX
I Plaque Score 1 (Renvert, 27+24% 27+45% p>.05 Neither
2008
BOP ) 48.1+20.7% 63.5+19.2% p<.001 Arestin
Arestin vs. CHX PPD 3.55+0.98mm 3.72+1.02mm p>.05 Neither
MBL 0.70+0.85mm 0.46+0.76mm p>.05 Neither
# Bacteria 1.6x4.5 1.4x4.2 p>.05 Neither
Tetracycline Il mPI Change 1 (Schenk 1997) | 0.11x0.15 0.01x0.53 p>.05 Neither
BOP Change -17+25% 15+£37% p>.05 Neither
Metronidazole Gel | Il BOP Change 1 (Tang 2002) 0.7+1.0mm 0.9+1.6mm p>.05 Neither
Mecha- LoE Outcomes No. of Studies Vector System Mechanical Debri- | Effect Size Favors*
nical dement
Mean + SD Mean + SD
Il BOP 1 (Karring 2005) | 36.40% 81.80% p>.05 Neither
PPD 5.8+1.2mm 6.3+2.2mm p>.05 Neither
MBL Change -0.3+1.0mm -0.3+0.8mm p>.05 Neither
il Plaque Score 1 (Renvert 2009) | 51.3+23.9% 54.8+28.5% p>.05 Neither
BOP 28.7+26.4% 34.3+28.2% p>.05 Neither
PPD 3.8+0.8mm 4.0+0.8mm p>.05 Neither
Surgical CoE Outcomes Studies Case Control Effect Size Favors*
Mean + 8D Mean + 8D
Bone graft with Il PPD Change 1 (Khoury 2001) 2.6+1.6mm 5.1+2.7mm p<.05 Membrane
vs. without resorb -
membrane Intrabony Defect 1.8+£3.2mm 2.4+2.7mm Incalculable Neither
Change
Implant surf Il Implant Survival 1 (Romeo 2005) 100% (19/19) 87.5% (14/16) Neither
modification vs.
resective surgery mBlI 0.88+0.33 1.00+0.63 p<.05 Surf mod
PPD 3.58+1.06mm 5.50+1.47mm p<.05 Surf mod
Mucosal reces- 2.30+1.45mm 1.64+1.29mm p<.05 Surgery
sion
PAL 5.89+2.02mm 7.04+£1.67mm p<.05 Surf mod
Bone substitute I Intrabony Defect 1 (Roos-J 2007) 1.52+1.16mm 1.44+1.27mm NR Neither
with vs. without Change
resorb membrane -
PPD Change 2.86+2.00mm 3.44+1.58mm p>05 Neither
Mucosal reces- -1.28+1.51Tmm -1.61+£1.61Tmm p>05 Neither
sion
PAL Change 1.59+2.00mm 1.80+1.37mm p>05 Neither
Bone+resorb Il mPI Change 1 (Schwarz 0.7+0.5 0.4+0.5 NR Neither
membrane vs. 2008) -
bone substitute BOP Change 36% 44% NR Neither
PPD Change 1.5+0.6mm 2.4+0.8mm NR Neither
Mucosal reces- 0.5+0.5mm 0.4+0.4mm NR Neither
sion
PAL Change 1.0+£0.4mm 2.0+0.8mm NR Neither
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