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1. Evaluation of esthetic outcomes

A satisfactory esthetic outcome?
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Fava et al. COIR 2015
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1971 USPHS / Ryge criteria - “ US Public Health Service” (Cvar & Ryge)
1977 CDA criteria — “California Dental Association”

1&2 Position of mucosa in the approximal embrasures:
must be in their natural position, 3-points (deviation
21.5 mm- <1.5 mm- no deviation)

Position of the labial margin of the peri-implant
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1. Mesiodistal dimension of the crown: must be in harmony with the
adjacent and contralateral tooth, 5-points (gross - slight
undercontour- no deviation - slight - gross overcontour)

2. Position of the incisal edge of the crown: must be in harmony with

mucosa: must be at the same level as the contralateral
tooth and in harmony with the adjacent teeth, 3-
points (deviation >1.5 mm- <1.5 mm- no i

the adjacent and contralateral tooth, 5-points (gross - slight
undercontour- no deviation - slight - gross overcontour)
. Labial convexity of the crown: must be in harmony with the

w

4&S5 Contour of the labial surface of the mucosa: must be
in harmony with the adjacent and contralateral tooth,
5-points (gross - slight undercontoured - no deviation -
slight - gross overcontoured)

6&7 Colour and surface of the labial mucosa: must be in
harmony with the adjacent and tooth

adjacent and contralateral tooth, 5-points (gross - slight
undercontour- no deviation - slight - gross overcontour)

4. Colour and translucency of the crown: must be in harmony with
the adjacent and contralateral tooth, 3-points (gross -slight -no
mismatch)

5. Surface of the crown: characteristics of the crown such as

and must have a natural appearance, 3-points (gross -
slight - no mismatch)

roughness and ridges must be in harmony with the adjacent and
contralateral tooth, 3-points (gross -slight -no mismatch)
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Specifically to implant-retained reconstructions in the esthetic zones
2005 ICAI - “Implant Crown Aesthetic Index” (Meijer et al. COIR)

2005 PES - “Pink esthetic score” (Firhauser et al. COIR)

Mesial papilla Shape vs. reference tooth Absent Incomplete Complete

Distal papilla  Shape vs. reference tooth Absent Incomplete Complete

Major discrepancy Minor discrepancy No discrepancy
>2 mm 1-2 mm <lmm

Level vs. reference tooth

Natural, matching

reference tooth Unnatural Fairly natural Natural
AR s Obvious slight None
deficiency
Color vs. reference tooth  Obvious difference o%€rate [CRCISTl From: Firhauser et al. 2005
difference
Soft-tissue  Texture vs. reference N Moderate ’ MUAL
texture tooth (ISR RS b e po dlﬁefnfi T:ﬁ quﬁaﬂd&l

C aD ) Y
Specifically to implant-retained reconstructions in the esthetic zones
P " (Meijer et al. COIR)

al. COIR)

From: Belser et al. 2009
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Establishe
1971
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Specifically to implant-retained reconstructions in the esthetic zones
mp C hetic Index” (M etal. COIR)
“ (Firhauser et al. COIR)

PES/WES - “Pink and white esthetic score” (Belser et al. J. Perio)

2010 CEl-“Complex esthetic index” (Juodzbalys & Wang J. Perio)

(S): soft tissue index
(P): predictive index (“Bone”)
(R): implant-supported restoration index




‘ Measure of degree of perfection vs. reality ?

Criteria for scoring esthetical outcome may at times create a challenge
The single implant-supported crowns “stand out positively”, but should per definition be scored “low” because

b s

|| they do not blend in with the remaining teeth and gingiva contours

15-20 yr old implant-crowns
Jokstad et al. IJOMI 2016 (in press) &

Specifically to implant-retained reconstructions and papillae
1997 PI-“(Jemt) Papilla Index“ score (Jemt Int. J. Per. Res. Dent)

i.e., position of the soft-tissue crest relative to the apical location of the tooth:implant-crown contact area
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Learning objectives of this presentation ‘

2. Befamiliar with the effects of various clinical variables
on peri-implant soft tissue appearance and cortical
bone loss
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2. Effects of clinical variables on peri-implant soft tissue

We may today expect predictable esthetic

outcomes due to refinements over the years: 't‘;“l
cEnte~
—Alternative surgical and restorative treatment -
strategies

—Innovative implant system components and obd
P
biomaterials ;

AWeademy of Osscolintegration

| Alternative surgical and restorative treatment strategies |
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Alternative surgical and restorative treatment
strategie healed sites / missing teeth

1 , Implant placed +/- Heal +/-4
augment mths ST eI

prosthesis
2 Implant placed Heal +/-4 Recovery surgery Soft-tissue
+/- augment mths for esthetics* building

mplant placed +/- augrn~ "\ Observation of \3 Load
& Load temporary prost

4 mplant placed +/- augme
Load temporary prosthe = . .
porery P Sofl tissue augmentation procedures at second-
Implant placed +/- augn : 2
[ e wenat ] 4 slage surgery: a systematic review
7B

WEETING /1Ll




10/09/2016

+ buccal grafting

(0]

place palatinally to make
“ridge-lap crown”

Academy of Osscolintegration

Oies advices for
Place as vertically as possible (avoid non-axial loading!)

+ buccal grafting w,_
(o]

place palatinally to make “ridge-lap crown” "\

OR
Place in the centre axis of the remaining
alveolar bone - often angulated abutment need

‘ f cademy of Osscointegration

0 t — . . - . .7
Alternative surgical and restorative treatment strategies for remaining

hopeless tooth / root

Remaining tooth

xtractod Heal+/-3 "\ Implant placed Heal +/-

mths +/- augment 4 mths

+/-augment
Remaining tooth
extracted

+/- augment
Remaining tooth
extracted

+/- augment

Heal +/-
3 mths

ntegration

TR ffz'
augment e

Recovery
surgery for
esthetics

Soft-tissue
building
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Alternative surgical and restorative treatment strategies for remainin
hopeless tooth / root
1 extracted

Heal +/-

+/-augment s
Remaining tooth Heal \mplant placed +/- Heal Recovery Eyr—
extracted pmEant +/-4 surgery for R
+/- augment 8 mths esthetics e

Remaining tooth 2

extracted

+/- augment DHD

Remaining tooth

Heal +/-3
mths.

Implant placed
+/-augment

N

Remaining tooth extracted & Heal +/-4
4 dimplant placed'+/2 augment mths

Remaining tooth extracted & Heal +/-4 Recovery surgery for . Soft-tissue
S Implant placed +/- augment mths esthetics* building
 Remaining tooth extracted & Implant placed +/- 1) Observation of

augment & Load temporary prosthesis esthetic outcome

Remaining tooth extracted & Implant placed +/- ~ Observation of Recovery surgery oot

augment & Load temporary prosthesis estheticoutcome  for esthetics :z;‘fing

Sirtegration

2. Effects of clinical variables on peri-implant soft tissue
appearance and cortical bone loss

We may today expect predictable esthetic
outcomes due to refinements over the years:
—Alternative surgical and restorative treatment

strategies
—Innovative implant system components and
biomaterials
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gies — immediate or early?

‘90ies

. +/- Augmentation
. Auto-/allograft
. +/- membrane
. ((HA-)cylindric)

ademy of Osscointegration

‘90ies >

Stepped implants

diate or early?

late ‘90ies

Wide implants
(Narrow implants)

ademy of Osscointegration : ﬁ?ﬁ?@é (_ E i(l‘ﬁ'
~__March 15-18 3




2011-> pioneered by U.Bern

4-8 w. healing postextract
Tissue-level (= bone level)
Buccal grafts — Auto-
+Xenograft particles
Collagen membrane
Submerge 8-12 w.
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deductive reasoning a ach
Premise: A 1.5 mm wide “circumferential crater” exists around all
implants, including on the buccal side. Hence,
1. ...the bone thickness should be at least 2 mm, ‘
preferably 4 mm
2. If <2mm bone is available, part of the buccal
bone plate will be lost afterremodSliai Thickness that bone on buccal side of implant should

the consequence of a high risk of soft tissue have to support gingival margin despite horizontal crat
recession formation.

Such a large amount of bone buccally does not
exist normally, and has to be created with
augmentation procedures in almost every ﬁ
esthetically demanding case
Influential paper Amount of bone needed to accommodate circumferential
BUT crater without loss of height in buccal mucosal margin;

The evidence of the premise is weak dotted line = original degree of B-L resorption
eeizhangietabiCORI201 From: Grunder et al. LIPRD 2005

“Saucerization”

BioH:
4x12 mm

ITIStd.+ Na
3.3x12 mm
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“Saucerization

BioHorizon ] e a e Innova Endopore
4x12 mm 4x9mm
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2. Effects of clinical variables on peri-implant soft tissue

|| We may today expect predictable esthetic
outcomes due to refinements over the years:
—Alternative surgical and restorative treatment
strategies
—Innovative implant system components and
biomaterials
The parameters to achieve the best possible
appearance of peri-implant soft-tissues?

AMNMUAL 4
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Potential effect of site or surgery variables on outcome?

1. Tissue biotype / thickness
B3 2. Incision / flap design

=¥ __ |3 Osteotomy procedure
4. Implant position, vertical & adjacent tissues
5. Torque / primary stability
6. Flap handling
7. Suturing technique
8. Cover screw / tenting abutment

MMUAL

Ve COnlando

11



10/09/2016

e — m— = —
—_—

Potential effect of site or surgery variables on outcome? |

1. Tissue biotype / thickness - thin vs thick
“Thin biotype gingiva is more prone to recession

-. 57 Kanetal. JOMI 2011

Mucosa thickness over
implant may influence

L t al. J.Esth.D 2015 PTe
crestal bone changes OPSelE s ..w i 2
- Stomatol. da Rosa et al. IIPRD 2014 '.“

Cardarolopi et al. IJPRD 2015 mm

Zuiderveld et al. 2014

saintegration

Potential effect of site or surgery variables o
b + + +
[1. Tissue biotype / thickness
{2.Incision / flap design - use
1. Trapezoidal instead of intra-sulcular
incision (Gomez-Roman JOMI 2001)

F | |

2. Split-finger approach (misch et al. Imp Dent 2004)

cadery of Chsees

e — m—

Potential effect of site or surgery variables on outcome?

. Tissue biotype / thickness - thin vs thick

. Incision /flap design - papilla-sparing approach

. Osteotomy procedure

Implant position, vertical & adjacent tissues

. Torque / primary stability

. Flap handling

. Suturing technique

. Cover screw / “tenting” abutment BRI
Keratinized gingiva - wennstrim & Derks coiR 2012 [N E0

Evidence is inconclusive, o a

or conflicting or lacking Crown-implant ratio - Gulje et al. Jomi 2015

" “Platform-switching”

Abutment connect-disconnect

| If also immediate
placement:
Extraction reason
Extraction technique
Socket debridement
Socket preservation

SO U~ WM e

(o]

eademy ©
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SAC Classification —

General determinants

3. Risks of
complications

2. Complexity of
1. Esthetic Risk Treatment
Process

consequences

@net)| | @ Basis for

i ey nformed
L___J

== consent to

therapy

MLIAL f
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The SAC Compromi
A d sed 2. Smoking
General or Habits
Local
Moderate Risk health

3. Growth 4.
Considerati = | latrogenic
factors

Low Risk
Sub-optimal

preceeding
outcome

Light smoker Moderate /
(<10 Suboptimal
cigs/day) outcome

Modifying Factors
Healthy, co-  Non-smoker Completed  Optimal

operative
with an

ANMNUAL s
S (Otando

e ——
Adjacent 8.Bone

teeth 6. Width 7. Soft anatomy

of span

i Patient

The SAC Esthetic Y 1.Up WY Gingival P bone ti at
' biotype Shape level & anatomy 4 alveolar

restorativ crest

Infection

Moderate Risk High Triangular Soft tissue | Vertical
defects bone

Low Risk i deficiency

Medium Medium  Medium Chronic 5.5-6.5mm 1tooth Horizontal
scalloped, tocontact (<= 7mm) bone
medium point deficiency
thick
Low Rectangular <=Smmto  1tooth Intactsoft No bone
scalloped, contact (>=7mm)  tissue deficiency
thick point &

Virgin

w

urgieal I i

- ANMNUAL f
ademy of Osseolntegration i Ewg;m ('—ngwf(l‘(i'
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Moderate Risk
Low Risk

Modifying Factors

Esthetic Ris|

Bone

volume * Zone

Anatomic
* Horizontal Risk
« Vertical

Deficient, Highrisk of | Yes

requiring prior | involvement | Thin

Complexity
of

P Gl Treatment
* Facial Process
bone wall

Implant
placement

augmentation Insufficient with staged
<lmm procedures

Deficient, but  Moderate
allowing risk of
simultaneous  involvement
augmentation

Adequate Minimal risk

No
of Thick

Implant
placement
with

Risks of
complications
an
consequences

High / Severely
compromised
outcome

Moderate /
Suboptimal
outcome

simultaneous

procedures

Implant
placement

involvement  Sufficient >lmm  without

@cademy of Osscointegration

m

The 8AL
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High Risk

Moderate Risk

Low Risk

1. Oral 2. Restorative volume
environment a. Interarch distance
a. Adjacent b. Mesio-distal space

tooth c. Restoration span
b. Tooth loss d. Saddle volume/

reason character

a. Virgin a. Adjunctive therapy needed
b. Periodontal | to gain sufficient space
disease or b. to achieve satisfactory
parafunction result

Modifying Factors

<. Fullarch
d. Required

a. Restricted

b. some reduction required
c. Extended space

a.Restored teeth  a. Adequate
b. Caries or b. Sufficient
Trauma c. Single tooth

d. Not required

adjunctive
procedures

Minimal / No
adverse effect

ANMNUAL
gveenic (Outando
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3. Occlusion
a.Scheme
b. Bite
involvement
c. Parafunction

a. No guidance
b. Involved in guidance
c. Present

a. Anterior guidance
b. minimal

4. Provisional
Restoration
a. During healing
b. Develop soft tissue
c. Loading protocol
d. Biomaterials
e. Anticipated
Maintenance

a. Fixed
b. Margin > 3mm from
crest

c. Immediate

a. Removable
b. Margin <3mm from
crest

c
d.PFM

e. Moderate
a.None

b. not required
<. Conventi

c. Absent

d. Resin-metal
e. low

3. Growth 4

Smokingl Jconsiderat] patrogenic

Habits

[r— Moderte
(<10 cigslday Suboptimal

Helty, o Nonsmoker  Completed  Optimal

operative win

anintact

s

Defcien,but Moderaterisk implant
stowing ofimvonerent pacement
- witn
augmentaton Jr—
procedre
Adequate Minmal kol NofTek  Impiant
invohvement [Suffcent>  placament
ot
adincive

Risks of environment

«a. Adjacent
tooth

Moderste |
Suboptinal

M /o 3 Restored teetn
athere fect b Cares o Trauma

& Notrequred

[ —

Retpaar  Nore  csmnto

Lwonfer Horionta
)

defency

Lwonpe Imactsot o bor
om) e dofdency

b hargn

e gh

5 Removsbie

b pargin <amm from crest
ape

& Moderate

b not required
< Conventionalfary
& Resinmtal
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3. Beacquainted with clinical research focused on
dimensional relationships between the implant-crown-
complex and clinical and radiographical landmarks

‘ } eadermy of Osseointegration
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Studying esthetic outcome and anatomic dimensions
Observation studies Clinical varial g

Bone level

Implant hardware

Buccally Clinic  Radiographic Bone and soft tissue levels and Surgical procedures
Proximally Clinic Radiographic appearance may be associated Anatomy

Soft tissue:

Appearance Clinic  Photographic
Level Clinic  Photographic/models
Buccally - Proximally

Outcome measure (i.e. measured as a change from baseline

Bone level

with different variables

'

Buccally Clinic  Radiographic Different variables may cause or
Proximally Clinic Radiographic influence bone and soft tissue

Soft tissue:
Appearance Clinic Photographic
Level Clinic  Photographic/models
Buccally -  Proximally

levels and appearance changes

Generalized estimating equations (GEE)
2. General linear modelling (GLM)

3. Multilevel analyses (AKA mixed / hierarchical / random effects model

R —

Studying esthetic outcome and anatomic dimensions

Observation (i.e., single point of time)

1| Bone level
Buccally
Proximally
Soft tissue:
Appearance
Level
Buccally-  Proximally

Bone and soft tissue levels and appearance
may b different variables

Kan etal.
J Perio 2003

n=45 pat.
Bivariate statistics

Association?: YES

Gastaldo et al.

J Perio 2004

n=48 pat.
Bivariate statistics

Association?: YES

ARMNUAL

NG (z?z}.’ando
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udying esthetic outco and anatomic dimensi

(TSR M Bone and soft tissue levels and appearance
Bone level may be associated with different variables

Proximally Radiographic [ J——

1JPRD 2012
[— -0 pat,

T

Association?: YES

_ Bivariate statistics

Kourkouta et al.
Observation (i.e., single point of time £ IR COIR 2009
Bone level - s n=15 pat.
Bivariate statistics
Proximally Radiographic Association?: YES
Perez et al.
1JPRD 2012

ntegration

Studying esthetic outcome and anatomic dimensions

N T I T AT ToM Bone and soft tissue levels and appearance
| Bone level may be associated with different variables
Proximally Clinic  Radiographic Chogquet et al.
Soft tissue: J Perio 2001

Appearance inic  Photographic n=26 pat.
Level Photographic/models Bivariate statistics

Proximally Association?: YES

Kawai & Almeida
Cleft P-CJ 2008
n=40 pat.
Bivariate statistics

Association?: YES

Lops & Romeo
COIR 2008

6 pat.
Bivariate statistics

aintegration
Association?: NO £

—————— — o

Studying esthetic outcome and anatomic dimensions

ervation (i single point of time) LS and soft tissue levels and appearance
| Bone level may be associated with different variables
Buccally Clinic  Radiographic
Proximally Clinic  Radiographic +cber  Nispakultorn etal.
Soft tissue: COIR 2010
Appearance Clinic  Photographic n=40 pat. !
Level ic  Photographic/models Bivariate stats
Buccally- _Proximally Association?: YES |

a——

Chang & Wennstrom il

COIR 2013 -
- . n=32 pat. ’ ™%
Peng et al. . "|  Multivariate stats [ _( - B ‘
; =

IJPRD 2013 Association?: NO
n=25 pat.
Bivariate stats

4

| Association?: YES

16
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(o111 (o] [Hu L N (XN LRV L EDE W Different variables may cause or influence bone and

change from baseline) soft tissue levels and appearance changes

Bone level

Buccally I

Proximally

Soft tissue:

Appearance

Level L Association?: YES
Buccally- Proximally

Grunder
IJPRD 2000
n=10 pat.
No statistics

" Gotfredsen
Outcome measure (i.e. measured as a CIDRR 2004, CIDRR 2009

change from baseline n=20 pat.
Bone level Bivariate stats
Buccally
Proximally i Radiographic

Association?: NO

Cosyn et al.
Appearance Photographic COIR 2011, JCP2012ab ,COIR2013
pp Photographic
Photographic/models D e
Multivariate stats
g5 Association?: NO

udying esthetic outcome and anatomic dimensions

W

¥ Ryseretal.
JOMS 2005

| n=40 pat.

8 Multivariate stats

Association?: YES

z 5 ==y CIDRR 2004
change from baseline) n=18 pat.
Bone level ] Bivariate stats
Buccally 1 : Association?: NO
Proximally Radiographic Palmer et al. —
S Degidi et al.
1P 2007
J Perio 2008
n=66 pat.
Bivariate stats e
§ Bivariate stats

Outcome measure (i.e. measured as a et l‘

Appearance
Level
Buccally -  Proximally

Photographic
Photographic/models

S=szciaton G Association?: YES
Tissue level implants

Schropp et al.

COIR 2005, 2013, 2014ab Tymstra et al. & vanNimwegen et al.
n=72 pat. JCP2011 & 1P 2015

Bivariate stats n=45 pat.

| Multivariate stats

Gallucci et al.
Jcp 2011
n=20 pat.
Multivariate stats +cbCT (2014) Association?: NO
b Association?: NO .
‘l' Association?: NO

Academy of Jration

e ——————— ——— e —— R ——
A satisfactory esthetic outcome as an effect of bone level?

1 i . B Y
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ing bone levels and anatomic dimensions

change from baseline) LP. 2908

n=38 pat.
Bivariate stats

Outcome measure (i.e. measured as a Jemt ‘
|

Bone level

Proximally Clinic  Radiographic Association?: NO

Cardaropoli et al.
COIR 2003
n=28 pat.
Multivariate stats
Association?: NO

BICON implants

Urdaneta et al. = Chang&Wennstrom

COIR 2014 L COIR 2010

Nn=206 pat. n=43 pat.

Multivariate stats Multivariate stats

Association?: NO
Association?: NO

ANNUAL

eeie COvtando
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Studying esthetic outcome and anatomic dimension

tcome measure measured as a change from baseline
The advent of use of cbCT, From: Sanz et al. / Tomasi et al. / Ferrus et al. /
& ol t Multicentre study. COIR 2010

pre post-placemen After 3 years: Both the interproximal papilla

Miyamoto & Obama (2011) filling and the midfacial mucosa stability were

Benic et al. (2012-2011e) not influenced by variables such as type of
Roe et al. (2012) fixture configuration, tooth category, smoke
Vera et al. (2012) habit, and thickness of buccal bone wall of < 1

Buser et al. (2013a,b) E q
Cortes et al. (2013) ;)r;ls()thm buccal wall). (Cecchinato et al. COIR

Fu et al. (2014-2013¢)
Koutouzis et al. (2015, 2014)
Kaminaka et al. (2015-2014e)
Schropp et al. (2015-2014e)

Hasan et al. (2015)

Lemes et al. (2015)

Chappuis et al. (2015¢)

Noelken et al. (2015¢)

Veltri et al. (2016-2015e)

Kuchler et al. (2016-2015e)

Association?: NO

—————— —

Studying esthetic outcome and anatomic dimension

Outcome measure measured as a change from baseline

Chappuis et al. COIR 2015
N= 61 pat.
Bivariate stats, Pre-post 5-9 yrs
Graphical display of 1.5 mm wide
“saucers” claimed to be present
around all implants
From: Grunder et al. 1JPRD 2005

Hor. dist. of “saucer” :

MMUAL
ETING .
15-18
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Gingival thickness,
Thin vs thick biotype
Correlation between buccal bone &

gingival thickness is only moderate

From:
De Bruyckere et al. JCP 2015
Younes et al. COIR 2016

ANNUAL
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Trva-nmmarsbaal s al e anatbony st di1rass
erstramse o ingie samtsl mpiares repiacig manitary |

COIR 2016; 27: 956: h".
“Within present

Iimitatiozs s L cbCT accuracy of <1.2
acceptable and bt LB mm peri;mpla?nt buccal
stable aesthetics are | / | r one ?

not jeopardized by a Fim—

N . Poor (Schulze et al. 2001)
thin or missing

Poor (Spin-Netto et al. 2011)
buccal bone” o — Poor (Benic et al. 2013)
N= 12 pat. Modest (Gonzales et al. 2016)

MRLAL
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Summarizing — Take ho ssage
1. Evaluation systems to appraise the qualities of the soft tissues in patients
|| having received a single crown
|| PES & PES/WES have been validated and appear to predominate in use
2. The effects of various clinical variables on peri-implant soft tissue
appearance and cortical bone loss
Effects of many variables singularly and in combination are largely unknown,
principally due to small datasets and short study duration
3. Clinical research focused on dimensional relationships between the implant-
crown-complex and clinical and radiographical landmarks
Cross-sectional studies with simplistic statistics indicate associations, while
longitudinal studies with adequate multi-level multivariate statistics provide ‘

| capclusive data
(T R k..
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kind attention

asbjorn.jokstad@uit.no
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