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Peri-implantitis: “Tsunami” or Marginal Problem?

'rhe use of dental implants has been steadily in-
creasing ever since the early days of ossecintegra-
von in the mid-1970s. While the predictability of this
treatment modality is undisputed, recent evidence
has emerged suggesting that peri-implantitis tends
10 increase over long-term follow-up.'?

In 2012, the American Academy of Periodontology

Given the great variation reported in the preva-
lence or incidence of peri-implantitis and the con-
troversial views of the subject, the present thematic
abstract rewew will focus on studses published dur-
ing the year 2012 reporting on the prevalence or inc-
dence of peri-implantitis.

Renvert et al (2012) reported an incidence of peri-
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has emerged suggesting that peri-amplantitis tends
10 increase over long-term follow-up.'?

In 2012, the American Academy of Periodontology

Given the great variation reported in the preva-
lence or incidence of peri-implantitis and the con-
troversial views of the subject, the present thematic
abstract rewew will focus on studses published dur-
ing the year 2012 reporting on the prevalence or inc-
dence of pern-implantitis.

Renvert et al (2012) reported an incidence of peri-

Incidence

‘1 '2% Albrektsson et al 2012

® 6 . 6% Roos-Jansaker et al 2006

‘1 22% Fransson et al 2005

.28% Fransson et al 2008
‘47% Koldsland et al 2010

O
.56 A) Zitzmann and Berglundh 2008
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* outcome therapy ot perimplantitis is still considered
unpredicatble

* relapse incidence of 60%

Charalampakis et al 201 |, Lindhe & Meyle 2008



REVIEW Open Access

General review of titanium toxicity e
Kyeong Tae Kim'"@, Mi Young Eo™ (3, Truc Thi Hoang Nguyen®® and Soung Min Kim'*™

Table 1 Number of articles representing each titanium toxicity trend according to year
1991-19% 1956~ 2000 20012005 20062010 20011-2015 016-2018

Tranium toxcity 30 58 81 216 432 412
Tanium alloy 10xig t 17 30 18 40 32
Teanium img 20 30 26 53 55
TRanium ing 20 48 59 & 12 120
2 S 5 2 2 30
22 30 3 39 61 73
54 178 236 408 730 722
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titanium particle release

REVIEW ARTICLE WILEY SlScAiou st
Dental implants-associated release of titanium particles: A
systematic review

Fernando Suarez-Lopez del Amo™?© | Carlos Garaicoa-Pazmino™® |
Tobias Fretwurst®® | Rogerio M. Castilho®?® | Cristiane H. Squarize'*©
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Implant placement Implantoplasty  Friction Abutment-Implant



titanium corrosion

e Corrosion causes release of metal ions to surrounding hard and
soft tissues, lymph nodes and peripheral or even distant organs

Ti particles cause changes in the DNA of the peri-implant micro-
organisms

*increased risk and incidence of inflammatory disease

emore Ti particles found in implants affected by peri-implantitis

A Literature Review Study on Atomic lons
Dissolution of Titanium and Its Alloys in
Implant Dentistry

Sammy Noumbissi ***_ Antonko Scarano *** 0 and Saurabh Gupta A4



Albertc Sicilia Titanium allergy in dental implant
it st patients: 4 clunf:al study on 1500
Igrario Armgy consecutive patients

Crisima Gurosols

Eduardo Rusz

Amtomn Maestro

CLINICAL ORAL IMPLANTS RESEARCH

L — T T —
Review
Allauddin Siddiqi Titanium allergy: could it atfect dental

Alas & T. Pavne

Rohana Kumara De Siiva lmplant mmtegration?

Warnwack [0 Duncan

L — EEEE—————— .

* titanium allergy

* high demand for “metal-tree”, holistic dentistry
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* the raw material, a mineral
* 80% of zircon mining occurs in Australia and South Atfrica

* this zircon sand is the raw material to obtain zirconium (Zr), a metal
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* to obtain the pure metal, the “Van Arkel” process is used to obtain a zirconium
sponge called Zirconium crystal-bar

zirconium crystal bar

* the “crystal-bar” can be melted to obtain the Zirconium rod

* pure zirconium is mainly used in the nuclear reactors as
containers for the nuclear fuel, and also to form compounds

* highly resistant to corrosion.

pure zirconium rod
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/Irconia

 Zirconium undergoes a reductive chlorination process, known as the Kroll

process

* At the end of this process, one can obtain zirconium oxide powder

* this is a ceramic and no longer a metal .7%0




/rconium /Irconia

grey metallic color white color

weak metallic bonds strong covalent bonds

maleable hard

ductile fragile

wear  ______ Wearresistant
_—thermic conductor thermic insulator =
——eglectric conductor electric insulator ——"

easy oxidation " oxidation resistant

chemical corrosion no chemical corrosion

used In nuclear reactors used In technical ceramics



/Irconia

* used as pigment for white paints, jewelry and as an abrasive material

_4.

* at room temperature presents a monoclinic phase, in which the material is very fragile

4‘

——q_l

* to stabilize the compound, other elements can be addea
yttrium oxide, element of choice for dental implants

(LRI
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ceramic

Yttrium
| etragonal
/Irconia

ceramic

/irconium Dioxide

/Irconium

/Irconium Silicate




zirconia advantages

* in vitro three-species biofilm or human plaque samples were applied for
bacterial adhesion to each type of disk

* 72 hours of incubation was assessed using an anaerobic flow chamber model

= Zirconia showed a statistically significant reduction in three-species
biofilm thickness compared with titanium

= statistically significant reduction in human plaque biofilm formation

e 0 L .
In Vitro Biohlm Formation on Titanium
and Zirconka Implant Surfaces
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Ligature-Induced Peri-implant Bone Loss
Around Loaded Zirconia and Titanium Implants

Stefan Roehling, DDS*/Michael Gahlert, DDS, PhD?/Simone Janner, DDS?/
Bo Meng, DDS%/Henriette Woelfer, PhD®/David L. Cochran, BA, MS, DDS, PhD, MMS*4

Spomaneoun
ProOgression

12 wks G wks 4 wks 8 wks

Euthanasia

Tooth Extraction




zirconia advantages

Ligature-Induced Peri-implant Bone Loss

Around Loaded Zirconia and Titanium Implants

x : Stefan Roehling, DDS*/Michael Gahlert, DDS, PhD?/Simone Janner, DDS?/
Distance Implant shoulder first Bone o Implant Contact Bo Meng, DDS?/Henriette Woelfier, PhD/David L. Cochran, BA, MS, DDS, PhD, MMS*

Bone Loss (mm)

Active and Spontaneous Progression
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* 1/3 of the respondents accepts higher costs for tooth

no answer undecided yes 5-10%  yes 15-20%

colored implant

Roehling et al.



* 64% of patients accept longer treatment

procedure for tooth colored implant

no answer no yes undecided

Roehling et al.
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Jung et al. 2007, Cosgarea et al. 2015, Roehling et al. 2015, Nascimento et al. 2014, Al-Radha 2012, Scarano et al. 2004, Deqgidi et al. 2006, Welander et al. 2008, Kajiwara et al. 2015 cﬂllﬂesv of Stﬂian nﬂehllng, nns
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* | ess mucosa discoloration/ better color match to the soft tissue at natural teeth than with

titanium

Jung et al. 2007, Cosgarea et al. 2015, Roehling et al. 2015, Nascimento et al. 2014, Al-Radha 2012, Scarano et al. 2004, Degidi et al. 2006, Welander et al. 2008, Kajiwara et al. 2015 co“"esv 0' Steian nnen"ng' nns



* | ess mucosa discoloration/ better color match to the soft tissue at natural teeth than with
titanium

* Significantly lower bacterial adhesion than with titanium surfaces

Jung et al. 2007, Cosgarea et al. 2015, Roehling et al. 2015, Nascimento et al. 2014, Al-Radha 2012, Scarano et al. 2004, Degidi et al. 2006, Welander et al. 2008, Kajiwara et al. 2015 co“"esv 0' Ste'an noen"ng' nns



* | ess mucosa discoloration/ better color match to the soft tissue at natural teeth than with
titanium
* Significantly lower bacterial adhesion than with titanium surfaces

* Less inflammatory infiltration in the peri-implant tissue than with gold and titanium

Jung et al. 2007, Cosgarea et al. 2015, Roehling et al. 2015, Nascimento et al. 2014, Al-Radha 2012, Scarano et al. 2004, Degidi et al. 2006, Welander et al. 2008, Kajiwara et al. 2015 co“"esv 0' Ste'an noen"ng' nns



| ess mucosa discoloration/ better color match to the soft tissue at natural teeth than with
titanium

Significantly lower bacterial adhesion than with titanium surfaces

Less inflammatory infiltration in the peri-implant tissue than with gold and titanium

Favorable for the formation of epithelial attachments and mucosal obturation

Jung et al. 2007, Cosgarea et al. 2015, Roehling et al. 2015, Nascimento et al. 2014, Al-Radha 2012, Scarano et al. 2004, Degidi et al. 2006, Welander et al. 2008, Kajiwara et al. 2015 cn“"esv 0' Steian noen“ng' nns



| ess mucosa discoloration/ better color match to the soft tissue at natural teeth than with
titanium

Significantly lower bacterial adhesion than with titanium surfaces

Less inflammatory infiltration in the peri-implant tissue than with gold and titanium

Favorable for the formation of epithelial attachments and mucosal obturation

Significantly increased micro-circulation in peri-implant soft tissue compared to titanium

Jung et al. 2007, Cosgarea et al. 2015, Roehling et al. 2015, Nascimento et al. 2014, Al-Radha 2012, Scarano et al. 2004, Degidi et al. 2006, Welander et al. 2008, Kajiwara et al. 2015 cn“"esv 0' Steian noen“ng' nns



v comparable osseointegration
v excellent soft tissue behavior
v good biological response

v aesthetic outcome




ZiUnite one-piece zirconia
implant, Sa 1.24

 Cumulative survival rate of 90.8%.
SIX posterior implants were lost but
none due o fracture

 Mean marginal bone loss was
1.45 mm after 3 years, 35% ol the
implants lost at least 2 mm bone,
and 22% more than 3 mm

, The ZiUnite™ implant wa~ navas

marketed ’

™

www.for.org


http://www.for.org
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 Similar healing time (6-12 weeks) and healing pattern

- » ‘; " 4 b
oo
g =

50 pum

M. Gahlert

S. Roenling

C. M. Sprecher
Il Knika

K. Bormann

In vivo performance of zirconia and
titanium implants: a histomorphometric
study in mini pig maxillae

Gahlert M. et al. 2012



CLINICAL ORAL IMPLANTS RESEARCH
T

M. Gahlert Osseointegration of zirconia and
= R‘(\:,ST = titanium dental implants: a histological
C. M. Sprecher and histomorphometrical study in the
- A’Z}f’" maxilla of pigs
* same capacity for osseointegration as Titanium implants Gablert M. et al. 2005
* at none of the time points was there any statistically significant
difference from the control group 90

B Titanium ZIrconis
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* better soft tissue response
* shallower sulcus depth

* increased attached gingiva

\.

CAL 5 TU

3.5mm

20mm

25mm
20mm
1L.5mm

1.0mm

Osmm ol

0.0mm

Histological assessment of hard  iesiwimser,
and soft tissues surrounding @ e s s Semen famee’

novel ceramic implant: a pilot

study in the minipig

!‘\ e

Sulcus depth
(pocket depth)

B TiSlActive® B PURE ceramic implant
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Linares A. et al. 2016



CLINICAL ORAL IMPLANTS RESEARCH
T E——=—
A prospective clinical study to
okt cvaluate the performance of zirconium
dioxide dental implants in single-tooth
gaps

Gahlert M. et al. 2015

* only 1 implant was lost, leading to an implant success and survival rate of
97.6%.

* no fractures were observed with the Straumann® PURE Ceramic Implant

* stable marginal bone levels were observed. O7.6%

n=41/42
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Papilla-Crown Height Dimensions around Zirconium Dioxide
Implants in the Esthetic Area: A 3-Year Follow-Up Study

Kim Kniha, DMNC, Katl Andreas Schiege . MD, DOS, PhD." Heine Kaha, MD, DDS, PRD,
Al NMoctahbe: MD.DOS. PhD.? Frisdivich Naoukam, MO DES. MDD & Kristan Knlba, DMD .

Kniha K et al. 2018

* papilla-crown proportion improved from 35.5% after 3 months to
41.7% after 3 years

e papilla-crown proportion of 40% was observed after 3 years
* no correlation between thin/thick biotype - =

:

§ 35‘.5

*
3 Months 1 Year 3 Years
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Bone response to functionally loaded, two-piece zirconia
implants: A preclinical histometric study
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Evaluation of peri-implant bone
levels and soft tissue
dimensions around zirconia
implants—a three-year
follow-up study

K. Knika, KA. Schicged, H. Kniha, A Modabber, F. Hlde, K. Kniha: Evalvation of
peri-implant bowe levels and soff v dmemrions arcund Srconis implants g
thrve-yoar follow-up study. Int. J Oval Maxillofec. Sury. 201K, 47 492495 © 2017
Imersational Assocuation of Oral and Maxillofaciad Sergoons. Published by Elsevier
Lid. All nights seserved

Abssrace. The aim of this stady wis 10 messure bone levels around zirconia mplasts
duriag follow-up of up 10 3 years. Additionally, the effect of clmical contact poast
posations on the papilla deficit was evaluated. Eighty one paticnts with 105 zirconia
maplants were examunad o the 3.ycar follow-up. Boae levels were messured on the
date of irplast placement and at 3 months, | year, and 3 years thereafler. Distances
between B first bose-tmplast contact and the contact pont of the crowes and
between the boae level at the adjacent 1ooth and the contact pont ofthe cromns were
assessod. The effect of e chmical contact point posiiion on the papilla deficit was
also msessod Sipruficant sedectons in the disances between the done-tmplam
contact and the implast shoulder, as well as the contact point of the crowns, and
between the boae level at the adjacent woth and the contact point of the crowns,
were found. A sspaificant assocut ion was found betwoen the pagelia deficit and the
beght of e contact pomt. Implant survival was 10070 and implant sucoess was

954%. While 2rcoma implants peesented little bone loss wp 10 | year, sipsificast
Bone apposton upwm 03 years. u-wtpqmw@qa!nhﬂl
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A. Modabber’,
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Nurch, Genmarny
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Dimensions of hard and soft tissue around ad,|
compared with single-tooth, zirconia implants

K. Kniha™*, A. Modabber®, H. Kniha", S.C. Mohlhenrich©, F. Holzle'

' Departmens of Osal and Crenio Maclofociad Surgen, University Hovpioad Aacken, Possaelsvirafie 30, Aachen 52
¥ Privete Destol Cinic Dy Knilaz and Gohlers, Thectmerstraie 1, Munick 80333, Germany

¢ Deparment of Orthodontics, University Hospital Aacken, Possselssirafle 30, SNO74 Germany

¥ Department of Ancrorry Muvick, Ludwip Mavunilians Universiny Munick, Fetterdofersic 11, 80336, Cermany

Accepied 10 November 2017
Avalable cnssc 24 Novemsber 2017

Abstract

Proscrvalion or segencration of the pogalla s always been a dhallenge sroumsd consecutive anphes
ey Sncies have evaluated the papila < hefunoour and patierns hasex] on surpcal lechmigue and peos
its behaviomr around zicconia mmplasts is scarce. The aim of this study was 10 evaluate papilla behavio
implant group) and boetween consocutive implanes (implant-implant group). Nincty paticnts with 122 2
Ceransic Implast) were examined at the one-year follow up, We measured the effect of the distaance: i
of e cromms 1o the contact with bope at the implamt site (DI): secondly, 1o the contact with the bone
siie (D2): and thardly on the papuliary deticit (D3). In both the tooth-implant group and the implant-4
significantly with the papillary deficit (D2), whercas D2 was the major determimant factor (Spearman’s
and D2 were <6 mum, the papilla was preseat every time. The papillary deficit was sigaificantly greater |
implant-implant group (p=0.045). We conclude that the ideal distance from the base of the contact
and 10 the bone contact atl the adjacest 1o0dh in both groups is < mm. The heoght of the bore on the teeth
impact on that of the papulla.

© 2017 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Lad. Al rig
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Papilla-Crown Height Dimensions around Zi
Implants in the Esthetic Area: A 3-Year Foll
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* surgical precision

* margin placement

® one piece, non-submerged
* primary stability

* grafting

* multiple units
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* cement-retained
* mesial and distal margin control
* emergence profile

e DO NOT PREP/MODIFY

* fixed/tooth borne provisional prefered
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TOTALPLACED | FAILURES | COMPLICATIONS "Bﬁ':“l':;'"“
Ceraltteel 16 1 1 6 YEARS
straumann < 1 3 VEARS
ZERAMEXS q 0 1YEAR
b 0 bmo

MBL of 0.99mm £ 0.34mm










