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O nor less.

"The question is, said Alice, "whether you

e can make words mean so many different
things.

A WORD OF CAUTION FIRST -
WHAT’S IN A WORD?
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«Complication»: the correct definition?

Webster’s D.: A disease or diseases, or
adventitious circumstances or conditions,
coexistent with and <negatively> modifying a
primary disease, but not necessarily connected
with it

Oxford D.: A secondary disease or condition
aggravating an already existing one

NCBI Pubmed MESH-terms: Non-existent
Glossary of Prosthodontic Terms: No definition




“A surgical complication” —the
debate is still ongoing

Any deviation from the ideal
postoperative course that is not
inherent in the procedure and
does not comprise a failure to
cure.

Any undesirable, unintended

and direct result of an

operation affecting the patient
which would not have occurred
had the operation gone as well

as could reasonably be hoped.




Complications in implant dentistry

Complication: “An
unexpected deviation from a
normal treatment outcome”

Circular logic - what is a normal treatment
outcome? ..under vastly alternating premises?

deviation="away from”, i.e. includes also “better”



Complications in implant dentistry

at times a term used....

e as a gracious label for what is actually an
adverse outcome of the treatment?




“Complication” in implant dentistry

«Esthetic complication»

«Complication caused by the malposition
of an implant or by the lack of peri-
implant bone or soft tissues.

Such complications can be a major
concern for clinicians, since removal of
the implant may be required.»



“Esthetic complication” or “adverse outcome”?

Source: Dr M Lin, Toronto



A “complication” or an adverse outcome?

50% bone support

Paraesthesia due
to violation into
IAN

Source: Dr M Lin, Toronto



Complications in implant dentistry

at times a term used....

e as a gracious label for what is actually an
adverse outcome of the treatment?




«Complications» in the pre-Branemark era

Blade implant - Mandibular staple bone plate - Subperiostal implant

1980




«Complications» in the pre-pre-Branemark era

Source: Monty Python and the Holy Grail (1975)



Complications in implant dentistry

at times a term used....

* without recognizing the connotation of
the word in terms of legal implication,
and for regulatory bodies as well as
patient complaint agencies ?







The removal of an implant(s)

A “complication “?

A health care failure - “Behandler-svigt ”?

An unexpected post-treatment inconvenience?
An adverse outcome?

Within range of what may occur?

Professional,

—underperformance?

—error?

—negligence?

Unexpected, but still within standard of care?
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2009.3.31 Screw fractures, bridge 21&24, abutment 22
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Xrays, fixture level impressions etc.

iFDP Q2, 21-26 -

Screw fractures, bridge 21&24, abutment 22
New screws. Diagnosed bruxism & splint

Fractures, bridge screw 21, implant 22
New abutments, new iFDP, 21-25

Fractures, bridge screws 21&24
New screws&abutments, temporary RDP
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Extraction all teeth 2Q , periodontitis
4 implants, 21, 22, 23, 24 & RPD Clinician 1

Healing abutments &2

Xrays, fixture level impressions etc.
iFDP Q2, 21-26 Clinician 3

Screw fractures, bridge 21&24, abutment 22
New screws. Diagnosed bruxism & splint
Fractures, bridge screw 21, implant 22

New abutments, new iFDP, 21-25

Fractures, bridge screws 21&24

2009.12.16 New screws&abutments, temporary RDP

$ Clinicians

45,6 &7

2010 - 2012 Second opinions from 4 different dental specialists



2007.3.6 Xrays, fixture level impressions etc.

2007.3.23 iFDP Q2, 21-26

2009.3.31 Screw fractures, bridge 21&24, abutment 22
2009.4.1 New screws. Diagnosed bruxism & splint
2009.9.23 Fractures, bridge screw 21, implant 22
2009.10.23 New abutments, new iFDP, 21-25

2009.12.8 Fractures, bridge screws 21&24

2009.12.16 New screws&abutments, temporary RDP

2010 -2012 Second opinions from 4 different dental specialists

Clinicians
456&7




(Realistic) treatment objectives must be
resolved before therapy

< under given pre-conditions : what is realistic ?—>

Minimally
acceptable (“ideal” is just

\ / a figment of

Risk factors for:

A. Complications

B. Adverse outcomes



Complications in implant dentistry

at times a term used....

* erroneously to designate a risk factor for
complications or adverse outcomes, e.g.,
a comorbid condition of the patient




Factors associated with higher risk for complications
and adverse outcomes re. wisdom tooth removal

1. Inadequate clinical examination and diagnosis

Underlying systemic disease that may interfere
with healing

Presence of associated disease
Anatomical position of tooth

Root morphology

Local anatomical relationships
Status of adjacent teeth

Limited access to operation field
Patient cooperation/compliance

10. Bulk and density of supporting bone
11. Ankylosis

N
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The Royal College of Surgeons of England 2007




Factors associated with higher risk for complications and
adverse outcomes related to implant surgery & restoration




All factors influence outcomes



Complications in implant dentistry

at times a term used....

* that conceals the fact that post-treatment
regular maintenance care is necessary to improve

the chances of extended clinical performance
over a life-time



Treatment outcomes in
prosthodontics

e Restore form and function..

—To last for the rest of the patients
life?



~1965—> Branemark research group

1971

No references to «complication».
Terms used are «clinical course,

: : : : 1977
«bridge function», «biological

failures» and «technical failures»



«Complication» as a term is not used in core books in
prosthodontics. Chapter titles: «Postoperative (-
treatment) / Maintenance care»

Terms:

«Failure;
survival;
performance;
replacement;
discrepancies;
longevity»

«problems»




Adverse events necessitating an
intervention to conserve or restore

Individual implant(s)

Implant loss

Implant fracture

System Component
Fracture
Deformation
Loosening

Supra-structure
Framework fracture
Deformation
Loosening

Veneer wear
Surface fractures

Persisting pain
Sensory disturbance
Soft tissue
Swelling
Hyperplasia
Fistula
Suppuration
Other issues

Patient dissatisfaction with
Esthetics
Function
Speech




Treatment outcomes in
prosthodontics

e Restore form and function..
—To its utmost perfection?

* According to which criteria — patient
or clinician?



Compromised esthetics?















Complications in implant dentistry

at times a term used....

* to denote a problem/defect/issue that can
be rectified, (in contrast to the non-
amendable, i.e., “failure”)



Complications in implant dentistry

13th ed. (2013):

“...is a difficulty resulting from
single or multiple factors that
demand additional clinical
interventions” ......

..... , early versus late .... surgical
versus prosthodontic .... biological,
structural, functional or esthetic....
minor , moderate or severe....”



1993 — no use
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Ten years’ clinical evaluation of three luting
cements
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Scandinavian Institute of Dental Matenials, Haslum, Norway

ABSTRACT

Objective: The aim of the present clinical longitudinal study was to observe, over 10 years, the prognosis
of abutment teeth restored with fixed prostheses retained by two glass ionomer luting cements and one

Department of Prosthetic Dentistry and Stomatognathic Physiology, Dental Faculty, University of Oslo, Oslo, Norway 1 9 9 6 n O u S e

ABSTRACT
Objectives: The purpose of this study was to examine radiographically changes in the periapical status
and compare the clinical status of tgeth with a vital pulp and root-filled teeth restored with crowns and
bridge retainers during 23 years.
Methads: During 1967/68, 114 patients received prosthodontic treatment by senior dental students at the
Oslo Dental Faculty. In all, 291 teeth with a vital pulp and 106 root-filled teeth were restored with 158

Asbjern Jokstad
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Kyrre Teigen Dental implant suprastructures using
cobalt—chromium alloy compared with
gold alloy framework veneered with 2 O 1 3
ceramic or acrylic resin: a retrospective
cohort study up to 18 years

thors’ affiliatigns: Key wards: cobalt—chromium, dental implant, gold alley, suprastructure, veneering material

2004: “Any other adverse events, such as abutment

—Lfracture & endodonticor mechanical complications”
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(Realistic) treatment objectives must be
resolved before therapy

< under given pre-conditions : what is realistic ?—>

Minimally
acceptable (“ideal” is just

\ / a figment of

Risk factors for:

A. Complications

B. Adverse outcomes



Prosthodontic care and Prognosis

Odontologi 2002, p139

Prognose for oral protetikk
— hwva skal vi fortelle pasienten?

AspiprN JoksTAD 0G JON DRSTAVIK

Det er vanskeligt at spd - iszr om Fremtiden.
Storm-P

Innledning

Prognose — fra gresk pro gnosis - kan bokstavelig oversertes som
forut-kunnskap eller forut-erkjennelse. Untrykket anvendes in-
nen mange ulike fagomrdder hvor man ensker & beskrive sann-
synlig urvikling av ulike tilstander, | medisinsk sammenheng ble
begrepet tart i bruk pa 1600 taller som uttrykk for den forventede
utvikling av en sykdomstilstand, basert pi sykdommens generel-
le natur og pd dens symptomatologi i det enkelve kasus, I dag kan
forlepet av de aller fleste sylkdomstilstander phvirkes i berydelig
grad av viire behandlingsvalg, og uttrykket spesifiseres ofte ved d
knytte det ikke bare til sykdommen, men ogsd til terapivalg.

Fra diagnose til terapi, fra terapi

til prognose
Protetisk tannbehandling er karakterisert ved enkelte hovedirekk
som gjer applikasjon av prognosebegrepet i wadisjonell medi-

sinsk forstand kompliserc:

= Fordet farsie benyttes proteser som erstatning for tenner hos
pasienter med et vidt spekorum av bakenforliggende frsaker

Ddorrtodug T80 4 M g rd e mark, Kebesthar o 2003 139

1. Hva vil skje med kvaliteten av
restvevet, inklusive eventuelt
rettannsettet, med eller uten
protetisk behandling?

2. Hvordan vil funksjoner
tilhgrende det stomatognatiske
systemet endres med eller uten
protetisk behandling?

3. Hvordan vil pasientdefinerte
kriterier, eksempelvis estetikk,
funksjon, komfort endres med
eller uten protetisk behandling ?
4. Hva vil skje videre med en
eventuelt eksisterende protese
med eller uten videre
behandling?



LIKELY ROOT CAUSE IN THE
TREATMENT PROCESS CHAIN FOR A
COMPLICATION AND/OR
SUBSEQUENT ADVERSE OUTCOME



Likely root cause in the treatment process chain for a
complication and/or subsequent adverse outcome

Planning Interventions Patient centered
phases considerations

ety # > A L Nl ¢ Lack of vertical space

* Bruxism
Communication * Antagonist occlusion

Patient




Likely root cause in the treatment process chain for a
complication and/or subsequent adverse outcome

Planning Interventions Patient centered
phases considerations
Planning Total
Strategy j Diagnostic | 1 C j Risk-factors 1

Patient g
Communication Unfavorable implant placement or
alignment

Surgery phase Site-optimizing  Nerve damage, sinus perforation,
planning 4
Patient

adjacent tooth, submandibular
Communication Space
Lack of primary stability 2
too much countersinking
fracture/»flowering» left with inadequate stability
Hemorrhage Bony dehiscence / fracture

Infection Excessive temperature (irrigation /
Delayed wound healing hard vz. bone drilling protocol)



Likely root cause in the treatment process chain for a
complication and/or subsequent adverse outcome

Planning Interventions Patient centered
phases considerations

Planning Total
Strategy j Diagnostic 1C j Risk-factors 1

Patient
Communication

Swelling & Ecchymosis

Site-optimizing | 2

Wound infection/fistula

Biological Suture remnants
Wound dehiscence
Implant exposure

Surgery phase
planning 4
Patient

Implant surgery n / response
Communication “

No osseintegration
1. Operator-factors
2. Patient-factors
3. Material-factors




Likely root cause in the treatment process chain for a
complication and/or subsequent adverse outcome

Planning Interventions Patient centered
phases considerations
Planning Total
Strategy § Diagnostic | 1 C § Risk-factors 1

Patient
Communication

Surgery phase
planning 4
Biological
Patient

Implant surgery H / response
Communication “

=

Restorative

phase planning * .
. Sleeper due to unfavorable implant
atient

Communication placement/alighment

Site-optimizing | 2




Likely root cause in the treatment process chain for a
complication and/or subsequent adverse outcome

Planning Interventions Patient centered
phases considerations

Site-optimizing | 2 Biological
response

Hard & soft tissue
restorative

lanni | F
° a:;:li;:ta j Diagnostic IC § Risk-factors 1
Communication
Surgery phase
planning 4
Patient
 Abutment connection problem due to
unfavorable implant
Restorative
phase planning . .
e Compromised supra-construction
Patient .
G design due to lack of VDO

Patient
el
Communication H “ 2
placement/alignment
e |ll-fitting implant system components



Where in the implant treatment process is the likely
root cause for an ensuing complication or later
adverse outcome?

Planning Interventions Patient centered
phases considerations
Planning Total
Strategy j Diagnostic | 1 C § Risk-factors 1

Patient
Communication N N N

Surgery phase Site-optimizing
planning J 4 C = OI' Ol'c BI1ENC
Biological - -
Patient n response 5 LC ye
Communication nee nroble
2
0 C 0 O O 0
D0Qq € d 0 -

Restoratlv? Hard & soft tissue | 4 .
phase planning * restorative * Clinical outcomes

& events 3 < >
Maintenance &

Post-operative
interventions

Patient
Communication




Where in the implant treatment process is the likely

root cause for an ensuing complication or later
adverse outcome?

Soft tissue inflammation / hyperplasia / recession

* Loosening of implant system & supraconstruction
components*

* Defects of implant system & supraconstruction
components*

* Pain development

* Loss of implant

e Surface wear

* Screw hole empty

e TMD-TMJ

*supraconstruction, bridge screw, abutment screw,
abutment, implant




REDUCING THE RISK FOR ADVERSE
EVENTS



Do you want to avoid this?

Source: Dr M Lin, Toronto



..then stay away from these guys!

Source: Dr M Lin, Toronto



..and don’t beg for mechanical
problems!




The optimal design for an FDP?

Excellent marginal fit
Withstand occlusal forces
Minimal biofilm formation
Access for oral hygiene
Satisfactory aesthetics



The optimal design for an iFDP?

What research data exist to establish
an estimation of long term clinical
function of iFDPs depending on design
and combination of biomaterials?



Research for optimal design of iFDPs?

» Major emphasis on laboratory studies
» Focus on casting precision and fit to implant platforms

» Biomechanical model estimates of how supra-structure
loading generate stress in:

1. the implants

2. the implant system components
3. the abutment(s)

4. the framework

5. the bone

» Hardly any biomechanical theories have been confirmed
by clinical outcomes (Bryant et al. 2007).



Guidelines for optimizing the iFDP
designs are mostly empirical based

» Favourable distribution of retainers

» Framework connectors minimum 5 mm height x 4 mm
width

»Freedom in centric occlusion

» Even anterior and posterior occlusal contacts

» Maxillary anterior palatal surfaces shaped to create axial
load direction and to guide lateral movements

» Minimal anterior overbite and overjet

» Posterior occlusion shaped to guide occlusal forces in axial
directions

» Limited steepness of cuspal inclines

»No contacts on cantilevers



Effect of composition of alloys?

Which metallic materials are currently
available on the market for fabricating
implant-retained FDP frameworks?



1960

1970

Dental Casting alloys

Traditional Classification from 1932

TYPE HARDNESS

|  SOFT

I MEDIUM

Il HARD

IV EXTRA HARD

1980 1990

USE
Single surface restoration
Inlays, onlays
Onlays, crowns, Short span FDPs
Post/cores; Long span FDPs, RPDs

2000 2010



Gold casting alloy+Acrylic FDPs

» Highly successful
periodontal-
prosthodontic FDPs
with 20 years+
clinical follow-ups

» Goteborg University,
Sweden

» Type 3 Au alloy+

Acrylic Resin Restored 1969/73. Reports by:
Nyman & Lindhe & Lundgren



Ceramic veneering of casting alloys

P

> Higher fusion temperature: 165-
280° C higher than the ceramic
sintering temperature

> Coefficient of thermal expansion near
that of ceramic (7-8x107°/°C)

> The ability to form an oxide layer to
provide a strong bond to the ceramic

1980 1990 2000 2010

1960 1970



Casting alloys for veneering

Branemark research group

} Cast Co-Cr-(Acrylic)

1960 1970 1980 1990 2000 2010



~1965—> Branemark research group

“High core strength while facilitating
anticipated modifications of the
supra-structure during the implant
technology development”

1971

1977




Costs of precious metals, mid-70’ies

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

0./ /WWW.goldmastersusa.com




Casting alloys for veneering end-70’ies

N

J
1974.
Pd—Ag/Ag-Pd

Cast Cobalt-Chromium-(Acrylic)

1960

1970

1980

Requirements of alloys for

dental restorations

Castability

Ease of finishing and polishing
Corrosion resistance

Rigidity

Compatibility with veneering
material

Cost

1990

2000 2010



iIFDPs (made in Sweden )

» Co-Cr phased out and
replaced by type-3 Au alloy

> No scientific data or rationale
reported in the literature

» Due to concerns in Sweden
about “oral galvanism” /
electrochemical
incompatibility of alloys?

Prosthodontic SOPs developed by Drs. Co-Cr Type 3 Au-a.
PO Glantz, B Hedegard, G Carlsson Adell et al. JOMS & @&



Type 3 Au-alloys+ Acrylic teeth have stood
the test of time!

20 years post-i.-placement. Lindquist & Carlsson 1979 - Ekelund et al. IJP 2003

Cantilevers have consistently

since the 70ies been made in

Scandinavia to create 10-12
FDP units

From original patient cohort (Haraldson &
Carlsson , Swed Dent J 1979)



iIFDPs (made in Toronto )

» Contain Cost

» Silver-Palladium cast alloy
» Albacast® = Palliag Me (Type 3—2>4)
» Prefabricated teeth

» Precision of fit Ag-Pd vs Co-Cr
(Cox/Chao/Zarb 1985/88)

(Zarb » B #2 IQWQF 3TH® Z



Costs of precious metals, early 80ies

700

600
500
400
300 '....!’llLJ
200 ......F:-r.
100 l.....FJIE)
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1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980



Alloys for veneering—> ceramics

S Refinements of
fabrication methods

> Coefficient of thermal
expansion compatibility
> Cast distortion — cast size vs
soldering
> Cast surface roughness
Equipment
Casting Procedure
Increase/Decrease speed
& maximum /minimum
heat & pressure
Investment — Chemistry,
Water : Powder
Spruing

D Cast Cobalt-Chromium-(Acrylic)

Ni-Cr (+/- Be)

1990

1980

1960 1970



Alloys for veneering—> metal-ceramic
D
)

1974: Pd—-Ag (+/-Sn)

Pd-Ag-Au @Pd-Ag/Cu/Ga/In-Au

Ag-Pd
—

. + base metal alloy
Ni-Cr (+/- Be) systems enters the
market

D Cast Cobalt-Chromium-(Acrylic)

1960 1970 1980 1990



Base vs Noble metal casting alloys

Higher fusion and casting temperature

Phosphate bonded investment - more complex and less
controllable than gypsum bonded investment systems.

Potential for excessive oxide formation
Hardness = more difficult finishing & polishing
Fit of the casting less predictable (investment procedure)

Procedures for improving or modifying less than clinically
acceptable margin adaptation / fit less predictable

Modulus of elasticity 2x gold-alloys
Less framework distortion during porcelain firing

Resistance to tarnish by formation of surface monolayer
of Cr- oxide



Costs of precious metals, 2013

2000
1500
AU
1000 -PT
500
0 \’.Q' A

196819701972 197419761978 19801982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
p://www.goldmastersusa.com




Metallic alloys anno 2013

2

Pd—Ag (+/-In / +/-Sn)

Pd (- Ag)

Pd-Ag-Au = Pd-Ag/Cu/Ga/In-Au

Pd-Cu
Pd-Ga

Ni-Cr (+/- Be)

Cast/Electroformed Ti /Ti-alloy

2

Milled Ti

1960 1970 1980 1990 2000 2010



HOW DO THE DIFFERENT METALLIC
MATERIALS PERFORM OVER TIME?



Performance of different metallic
materials over time? SRs

» lonnaidis ea. (Teeth) J Dent 2010
» Zurdo ea. (Implant) COIR 2009

» U Bern: Aglietta/Bragger/Jung/Lang/Lulic/
Pjetursson/Tan ea. (Implant/Teeth) COIR
20044a,b,2005,2007,2008,2009

» Sailer ea. (Implant) COIR 2007
» Goodacre ea. (Teeth/Implant) JPD 2003a,b



Clinical studies of prostheses retained by

implants: n=738/3005 trials report on IFDPs

300

250 - e

200

150 E—

100 —————

50 — — —

<1990 1990-1995 1996-2000 2001-2005 2006-2011



Academy of Osseointegration.
State of the Science in Implant Dentistry
Conference August 2006




FDPs Retained by implants

Clinical study

FDPs Retained by teeth

Clinical study
reports (n = 228)

reports (n =738)

Observation period
< 10 years (n = 685)

Observation period
< 10 years (n = 190)

Observations =>10

Observations =>10
years (n =53)

-

FDP alloy not
described (n = 23)

AIonvdescribed
(n=30)

FDP alloy not years (n = 38)

described (n = 18)

Alloy described
(n=20)

AgPd: Albacast/PalliagM: Attard/Bryant/Wyatt
/Zarb 1998-04 a,b,c,d,e,f,g,h,l,jk |

Type3Au: Lindquist /Carlsson /lemt /Ekelund 1994-
03 a,b,c,d,e,f
Astrand ea. 2008
“Gold alloy”: Gunne ea 1999
“Gold or Co-Cr”: Branemark /Adell /Jemt/lvanoff
1977-2000 a,b,c,d
Cp1/Cp2 Ti & "cast gold “: Ortorp & Jemt 2006-09
a,b,c,d,
"precious alloy" / "cast gold“: Eliasson ea 2006
"precious/semi-precious alloy : Lekholm ea 1999

TypedAu: Degudent U: DeBacker ea, 2006-08a,b,c,d,e,f
Type3Au: KAR Gamma: Valderhaug ea 1980-973,b,c,d
Type 3Au: Sjoding: Karlsson ea 1989

Au-Pd/ Ni-Cr (several): Anderson / Vet.Adm. 1993
“Co-Cr”: Owall ea, 1991

“Gold”: Lindhe & Nyman 1984
Glantz ea 1993
Yi ea 1996&97
Hammerle ea 2000
“High noble”: Walton 1997
“Precious alloy”: Sundh & Odman 1997




Comparison Au vs Co-Cr

CLINICAL ORAL IMPLANTS RESEARCH

Kyrre Teigen Dental implant suprastructures using

Asbiorn Jokstad cobalt—chromium alloy compared with
gold alloy framework veneered with
ceramic or acrylic resin: a retrospective
cohort study up to 18 years

Authars’ affiliations: Key words: cobalt—chromium, dental implant, gold alloy, suprastructure, veneering materia
Eyrre Teigen, Prosthodontics Specialty Practice, Bergen,

Norway
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Cobalt-Chrome —
Ceramic

From: Kourkouta et al. Br Dent . 2007



Our current understanding of
optimal choice of iFDP design and
biomaterial selection should

perhaps be reconsidered because
of:

1. vertical space






Our edentulous patients today are
different from the ones in 1980ies!!

10.2.1980. case
B8756_Study 1



Our edentulous patients today are
different from the ones in 1980ies!!

The average

edentulous
patient 2010

o ) The average
Zarb HWVIDO® Z8Y

edentulous

least 5 years patient 1980

Quirynen/Naert/vanSteenberghe
® B Y edentulousness
0-

Meijer/Visser/Raghoebar ® Y

Vertical space
increases with period

of edentulousnes



Supra-structures require much vertical
bulk space- some more than others



Prepare adequate
vertical space for the
suprastructure - 1


















Prepare adequate
vertical space for the
suprastructure - 2


















Our current understanding of
optimal choice of iFDP design and
biomaterial selection should

perhaps be reconsidered because
of:

1. vertical space
2. cantilevers



Cantilever risk confusion - SRs

1. Romeo & Storelli Clin Oral Implants Res 2012 :
“..there is no increase in complication rate due to
the presence of the cantilever”

2. Aglietta et al. Clin Oral Implants Res 2009:
<<short span>>...no detrimental effects can be
expected on bone levels due to the presence of a
cantilever extension per se”

3. Zurdo et al. Clin Oral Implants Res 2009: “...may
be associated with a higher incidence of minor
technical complications”




Cantilever risk confusion - SRs

1. Romeo & Storelli Clin Oral Implants Res 2012 :
“..there is no increase in complication rate due to
the presence of the cantilever” (n=6)

2. Aglietta et al. Clin Oral Implants Res 2009:
<<short span>> ...no detrimental effects can be
expected on bone levels due to the presence of a
cantilever extension per se” (n=5)

3. Zurdo et al. Clin Oral Implants Res 2009: “...may
be associated with a higher incidence of minor
technical complications” (n=3)




Recent studies

 Malo et al. The prognosis of partial implant-supported
fixed dental prostheses with cantilevers. A 5-year
retrospective cohort study. Eur J Oral Implantol 2013:
there is a relatively high frequency of complications to
cope with in these rehabilitation. (28%)

 Kim P, et al. The impact of cantilevers on biological and
technical success outcomes of implant-supported fixed
partial dentures. A retrospective cohort study. Clin Oral
Implants Res 2013 : the length of the cantilever arm
was positively correlated with implant failure,
technical complications and bone loss 21.5 mm.



Stress and deformation of a FDP

» A beam with a regular geometric body deform
upon central vertical loading predictably:

F L?

D=—
E W=H?

* Constant

» Often applied to intra-oral FDP designing

» Available 3-D space intra-orally is self-limiting

» Determined by the maxilla-mandible anatomy
and -vertical relationship



Stress and deformation of a FDP

with a cantilever

> Additional vertical and rotational force
vectors introduced in the structure and
retainers

» Force vectors vary with location,
magnitude and direction of the point
loading

» Estimating the bending of FDP cantilevers
is complex, even for regular geometric
bodies:



Estimating the bending of a regular form
cantilever is complex

Vertical
bending

Lateral
bending

Torsional
bending

From: wikipedia.org



Stress and deformation of the supra-
construction with cantilevers

In irregular geometric bodies made from different
materials the interactions complexity between
point loads and force vectors increases further
- are mathematical estimations at all possible?




Cantilevers - theory and practice?

Owall et al. Int J Prosth 1991
(n=11, 1-20+ yrs)

Co-Cr + acrylic teeth
Placement 1968
3/11 framework fractures




http://www.iti.org/var/external/sac-tool/default-1000.htm



General Determinants of the SAC classification




Assessment of Assessment of

Surgical Cases Restorative Cases

http://www.iti.org



Modifying Factors determining the SAC classification




General Determinants of the Surgical SAC
classification




General Determinants of the Restorative SAC
classification

Anterior Single
Teeth

Posterior Single
Teeth

Posterior edentulous spaces


















Prosthetic concepts for predictable
success according to some:

Evidence basis
1) No pontics None



Prosthetic concepts for
predictable success according to:

Evidence basis

2) No cantilevers Conflicting



Prosthetic concepts for
predictable success according to:

Evidence basis

3) No connection to natural teeth Supported



Prosthetic concepts for
predictable success according to:

Evidence basis

4) Splinting of implant crowns Theoretical



Prosthetic concepts for
predictable success according to:

Evidence basis

5) Minimize occlusal table Supported



Prosthetic concepts for
predictable success according to:

Evidence basis

6) Implant protected occlusal scheme Theoretical

7)Progressive bone loading concept Theoretical
on softer bone



Thank you for
your
kind

attention






