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Which material combinations are optimal in four clinical scenarios?

Tell us 
what you 
think on: 
Slido.com

Code #:
ITINordic

https://www.slido.com/
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Which material combinations are optimal in four clinical scenarios?

?
Abutment
Restorative
Retention
Workflow

Tell us 
what you 
think on: 
Slido.com

Code #:
ITINordic

https://www.slido.com/


?
Abutment
Restorative
Retention
Workflow

Which material combinations are
optimal for a specific indication?
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Manufacturers systems
Current and former:  ~750 ~4000
Disappeared: ~400 ~2000
Straumann currently: (3) + 8 + (1)

Which implant system has been used? (… an increasing quandary

-------- synOcta® --------- --- CrossFit® --- --------- TorcFit ---------
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Which material combinations are optimal in four clinical scenarios?

?
Abutment
Restorative
Retention
Workflow

Which abutment material? Which restorative material?

Which retention material? Digital or analog workflow?

Tell us 
what you 
think on: 
Slido.com

Code #:
ITINordic

https://www.slido.com/


Which country do you come from?

ⓘ Start presenting to display the poll results on this slide.

Replies:



What is your educational background?

ⓘ Start presenting to display the poll results on this slide.

Replies:
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Which crown material combination is optimal in the posterior mandible?

Tell us on: 
Slido.com

Code #:
ITINordic

Which abutment material? Which restorative material?

Which retention material? Digital or analog workflow?

https://www.slido.com/


Case 1: Optimal abutment - best evidence

All Straumann implant 
clinical studies

n= 160

All published clinical studies 1980 - 2023
n= 546

Prevailing:
1. Stock titanium 
2.   CAM customized zirconia

CAM customized titanium
3    Titanium base
4    Stock zirconia

Single molar in 
the mandible



Not apply (n=12)
Not described (n=25)
Described: (n=21)

Stock titanium : 10
Titanium base: 6 (Variobase)
CAM zirconia: 4 (CARES)
Stock zirconia: 1

All Straumann Bone 
level implant (BL/BLT) 

clinical studies
n= 58

Case 1: Optimal abutment - best evidence

All Straumann implant 
clinical studies

n= 160

RCT- comparison
U.Zurich - Thoma/Heierle/Lamperti ea, 5y
Lithium disilicate glass-ceramic fused to zirconia 
abutment vs. luted to zirconia abutment

Longest case series on (Straumann)Variobase
Hacettepe U (Güncu ea),  115 p., up to 5 years

All published clinical studies 1980 - 2023 
n= 546

Prevailing:
1. Stock titanium 
2.   CAM customized zirconia

CAM customized titanium
3    Titanium base
4    Stock zirconia

Single molar in 
the mandible



1/2 Stock titanium abutment + porcelain fused to metal
3/4 Stock customizable (Clinic/Lab) titanium abutment + porcelain fused to metal
5/6 CAM titanium abutment + porcelain fused to metal 
7/8 Stock castable alloy coping + porcelain fused to metal  
9/10 Stock zirconia abutment + porcelain fused to metal 
11/12 CAM zirconia abutment + porcelain fused to metal 
13/14 Stock titanium abutment + CAM zirconia
15/16 Stock customizable (Clinic/Lab) titanium abutment + CAM zirconia
17/18 CAM titanium abutment + CAM zirconia
19/20 Stock zirconia abutment + CAM zirconia
21/22 CAM zirconia abutment + CAM zirconia
23/24 CAM zirconia coping-to-titanium base+ porcelain fused to metal 
25/26 CAM zirconia coping-to-titanium base+ CAM zirconia
27 CAM Zirconia  luted-to-titanium base
Additional considerations:
CADCAM: CAD software, additive/subtractive CAM, device, green/sintered, postprocessing, etc. 
Titanium abutment: Titanium, Titanium-alloy, Ti-Nitrite anodized “gold hue”, “pink hue”
titanium base – design, gingival height & prosthetic height
Zirconia - 3%-, 4%-, 5%-YTZ, ATZ, monolithic/veneered, multilayer, etc.

OPTIONS for 
a missing 

molar



Case 1: Which abutment do you 
recommend to support the crown?

ⓘ Start presenting to display the poll results on this slide.

Replies:



Zirconia abutments come in many configurations

Example: advert from Nobel Biocare 2009

Prefabricated
CAD-CAM: Algorithms & device
Material: e.g., ATZ or YTZ
Device & material properties

Misfit
Tolerance

Original / third-part origin

The titanium platform surface -
zirconia abutment interface

configuration is critical!

May explain why reported 
clinical outcomes range from 

excellent to catastrophic failures

Recommended review:

Int J Prosth 2021, doi: 10.11607/ijp.7201





ZirDesign in 
2005 catalogue

2008 catalogue



Zirconia against titanium surface – micromotion

Alternative to zirconia:titanium surface is
Zirconia +/- veneering bonded to titanium

Prefabricated (e.g. Straumann Variobase)
or CAM customized

From: Klotz & Taylor, IJOMI 2014 

RISK management:
Original components
vs.
non-original



Titanium base use and proposed terminology

Superstructure

Prosthetic screw
Framework

Titanium base

Monolithic crown = 
Framework + 

Superstructure
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Which crown material combination is optimal in the anterior maxilla?

Tell us on: 
Slido.com

Code #:
ITINordic

Which abutment material? Which restorative material?

Which retention material? Digital or analog workflow?

https://www.slido.com/
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Number of 
commerciably

available ceramics
in dentistry = ~250

How many implant-related products are marketed globally today?

Myriads!



All published clinical studies 1980 - 2023
n= 819

All Straumann implant 
clinical studies

n= 223

Case 2: Optimal restorative -best evidence

Prevailing restorative materials:

(Ivoclar)IPS e.max ZirPress (LiDiSi)
(Ivoclar)IPS e.max Press (LiDiSi)
+/-
(Ivoclar)IPS e.max ceram (FA)
Fused to zirconia abutment
+/- bonded to* a titanium base

(* luted or fused)

Single incisor in 
the maxilla



All published clinical studies 1980 - 2023
n= 819

All Straumann implant 
clinical studies

n= 223

Prevailing restorative materials:

(Ivoclar)IPS e.max ZirPress (LiDiSi)
(Ivoclar)IPS e.max Press (LiDiSi)
+/-
(Ivoclar)IPS e.max ceram (FA)
Fused to zirconia abutment
+/- bonded to* a titanium base

(* luted or fused)

Case 2: Optimal restorative -best evidence

Not apply (n=22)
Not described (n=84)
Described: (n=25)

All Straumann Bone 
level implant (BL/BLT) 

clinical studies
n= 131

Recommended literature:  
RCT, U. Bern&Geneva (Wittneben ea,  3y
CAM customized zirconia abutment + hand 
buildup lidisi glass ceramic veneering vs. stock 
zirconia abutment + pressed lidisi glass ceramic
Prospective case series,  10 years
U. Bern (Buser/Chappuis) (Contour augmentation)
(Wieland)Y-TZP + (Ivoclar)IPS e.max ceram fa- g.c.

Single incisor in 
the maxilla



27 previous options + 
28/29 Prefabric titanium abutment + Glass ceramic
30/31 Prefab customizable (Clinic/Lab) titanium abutment + Glass ceramic
32/33 CAM titanium abutment + Glass ceramic
34/35 Prefabric zirconia abutment + Glass ceramic
36/37 CAM zirconia abutment + Glass ceramic
38/39 CAM zirconia coping bond-to-titanium base+ porcelain fused to metal  
40/41 CAM zirconia coping bond-to-titanium base+ CAM zirconia
42/43 CAM zirconia coping bond-to-titanium base+ Glass ceramic
43/44 CAM zirconia coping bond-to-titanium base+  CAM Glass ceramic
45 CAM Zirconia  bond-to-titanium base
46 Glass ceramic  bond-to-titanium base
47 CAM Glass ceramic  bond-to-titanium base
Additional considerations: 
Glass cerams: Lithium disilicate- / Leucite- / Zirconia- reinforced silicate ceramic?
Emerging polymer-ceramic (CAD-CAM) materials? E.g., “Polymer Infiltrated Ceramic Network”  
(Vita)VITA Enamic) / “Resin Nano Ceramic” (e.g. (3M)LAVA Ultimate)

OPTIONS for 
singlespace 

aesthetic area



Case 2: Which restorative material do you 
recommend for the crown?

ⓘ Start presenting to display the poll results on this slide.

Replies:



Light transmission : (bi-)refringence depends on crystal structure & chemistry

3Y-HA 3Y 4Y 5Y

From: Ban, 2021. doi: 10.3390/ma14174879

Alumina-strengthened Ce-TZP/alumina nanocomposite Conventional TZP
ATZ NanoZR 3Y-HA

3Y- TZP (3 mol%)        4Y-TZP (4 mol%)          5Y-TZP (5 mol%)

https://dx.doi.org/10.3390%2Fma14174879


From: Zhang ea. 2019 Acta Biomaterialia

Translucency : strength depend on chemistry & crystal structure



28

CADCAM devices in 
dentistry = ~200

How many implant-related products are marketed globally today?

Myriads!



Zirconia (ZrO2)  Machined

Lithium disilicate (Li2Si2O5) Heat-pressed/sintered/machined 

Leucite (KAlSi2O6) Heat-pressed/sintered/machined 

Current marked leader ceramics portfolio (Ivoclar)

1990 2000 2010 2020

IPS Empress®
+/-Dentin&Impulse

IPS Empress® Esthetic
+/-Veneer material

IPS Empress® Cosmo

IPS Empress® 2
+/-IPS Eris for E2

Fluorapatite (Ca5[PO4]3F) Sintered 

IPS Eris® for Emp2 
Incisal/Dentin/Transparent

| |  |  |  |  |  |  |  |  |  | |  |  |  |  |  |  |  |  |  | |  |  |  |  |  |  |  |  |  |

IPS Empress® CAD (LT / HT / ML)
+/-Veneer material

IPS e.max® Ceram

IPS e.max® CAD   (HT / MT / LT / MO / I)

IPS e.max® ZirCAD (Prime / LT / MT / MT Multi / MO

IPS e.max® Press  (HT / MT / LT / MO / HO)

IPS e.max® ZirPress

IPS ProCAD® 
(Cerec)

IPS e.max® Press Multi

90 MPa

>900 MPa

360 MPa

110 MPa

400 MPa

130 MPa
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The scientific evidence for best practices in implant dentistry?

Since 2002:
Constant curated clinical studies repository
Full-text access + data mining algorithms
Status 01.09.2023:
Clinical studies = ~8000
RCTs = ~2000
Straumann implants studies = ~1400 

BL / BLT  (cross-fit connection) = ~240
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The scientific evidence for best practices in implant dentistry?

Status, 01.09.2023:
Clinical studies = ~8000
Straumann implants = ~1400 studies
Straumann BL / BLT implants = ~240 studies

Systematic Reviews (SRs) = ~2000

SRs - effects of abutment or prosthesis
material on outcomes = ~250

SR - effects of abutment or prosthesis
material on outcomes from the Bern-
Geneva-universities group = ~25
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SRs from the Geneva-Bern-universities on material effects on outcomes

Pjetursson, Sailer ea …influence of …prosthetic material and prosthetic design …of implant-supported multiple unit restorations...posterior area 2023 ITI consensus COIR

Messias, Pjetursson ea ….full-arch edentulism with fixed or removable dentures retained by root-form dental implants:… JCP & COIR 2023; Sup 

Zarauz, Pjetursson ea Esthetic Outcomes of Implant-Supported Single Crowns Related to Abutment Type and Material IJP. 2021; 43: 229

Pjetursson, Sailer ea ….the survival, failure, and the complication rates of veneered and monolithic all-ceramic implant-supported single crowns COIR. 2021; 32(su 21):254

Pitta,…Pjetursson ea ….Influence of Abutment Material on Peri-implant Soft Tissue Color Measured Using Spectrophotometry. IJP. 2020; 33: 39

Pjetursson, Zarauz ea ….influence of the implant-abutment connection …. implant abutments supporting fixed implant reconstructions. COIR. 2018; 29 (su 18):160

Pjetursson, Valente ea ….the survival and complication rates of zirconia‐ceramic and metal‐ceramic single crowns COIR. 2018; 29 (su 16):199

Sailer,…Pjetursson ….the survival and complication rates of zirconia‐ceramic and metal‐ceramic multiple‐unit fixed dental prostheses COIR. 2018; 29 (su 16):184

Pjetursson,…Sailer ….comparison of survival and complication rates in older and newer publications. IJOMI. 2014; 29 sup: 308

Jung,…Pjetursson ea …..biological, technical, and aesthetic complications of single crowns on implants … with a mean follow-up of 5 years. COIR. 2012; 23 sup 6: 2-21

Pjetursson, Thoma ea …..implant-supported fixed dental prostheses (FDPs) after a mean observation period of at least 5 years. COIR. 2012; 23 sup 6: 22

Pjetursson, Zwahlen ea Quality of reporting of clinical studies to assess and compare performance of implant-suported restorations JCP. 2012; 39 (su 12): 139

Sailer,…Pjetursson ea ….the performance of ceramic and metal implant abutments supporting fixed implant reconstructions. COIR. 2009; 20 sup 4: 4-31

Aglietta,…Pjetursson ea …..implant supported fixed dental prostheses with cantilever extensions after an observation period of at least 5 years. COIR. 2009; 20: 441

Pjetursson,Tan ea …..survival of implants inserted in combination with sinus floor elevation. JCP. 2008; 35 (sup 8): 216

Tan, Pjetursson ea …..survival of implants inserted in combination with sinus floor elevation. Part II: transalveolar technique. JCP. 2008; 35 (sup 8): 241

Jung, Pjetursson ea ….the 5-year survival and complication rates of implant-supported single crowns. COIR. 2008; 19: 119-130

Pjetursson, Brägger ea …..tooth-supported fixed dental prostheses (FDPs) and implant-supported FDPs and single crowns (SCs). COIR. 2007; 18 sup 3: 97

Lang, Pjetursson ea ….fixed partial dentures (FPDs) after an observation period of at least 5 years. II.Combined tooth-implant-supported FPDs COIR. 2004; 15: 643

Pjetursson, Tan ea ….fixed partial dentures (FPDs) after an observation period of at least 5 years. I. Implant-supported FPDs COIR. 2004; 15: 625
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Which FDP material combination is optimal in the posterior mandible?

Tell us on: 
Slido.com

Code #:
ITINordic

Which abutment material? Which restorative material?

Which retention material? Digital or analog workflow?

https://www.slido.com/


Case 3: Optimal retention/material -best evidence

All published clinical studies 1980 - 2023
n= 597

All Straumann implant 
clinical studies

n= 123

Prevailing 3 cements:
(3M) Rely X Unicem
(Kuraray)Panavia F
(Ivoclar)Multilink implant

Titanium base cement:
(Ivoclar)Multilink Hybrid Abutment

Missing teeth in 
the posterior 

mandible



Case 3: Optimal retention/material -best evidence

Retention
Not described (n=19)
Described: (n=12)
Polymer (2)
4-meta polymer (2)
Other (4)
Screw retained (4)

All Straumann Bone 
level implant (BL/BLT) 

clinical studies
n= 31

All published clinical studies 1980 - 2023
n= 597

All Straumann implant 
clinical studies

n= 123

Prevailing 3 cements:
(3M) Rely X Unicem
(Kuraray)Panavia F
(Ivoclar)Multilink implant

Titanium base cement:
(Ivoclar)Multilink Hybrid Abutment

Scientific evidence to guide optimal choice
for specific clinical case is often limited

MAKE USE OF THE SAC TOOL ON THE WEB
Merge risk-appraisal with shared decision-

making

Missing teeth in 
the posterior 

mandible



Case 3: Which retention material do you 
recommend?

ⓘ Start presenting to display the poll results on this slide.

Replies:
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Which material combinations are optimal in four clinical scenarios?

Options depend on
1. Type of implant & implant : 

abutment connection



38

Which material combinations are optimal in four clinical scenarios?

CrossFit®

CrossFit® 
connection

Options depend on
implant system
implant: abutment connection
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Which material combinations are optimal in four clinical scenarios?

CrossFit®

x3

x2 x3

x3

x3

x2

x2

x3

C/S

C/S

C/S

S

C

C

C

S

S

S

S

CrossFit®
connection

Options depend on
implant system  
implant: abutment connection
Cement / Screw retention

Stock abutments

CARES
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Which material combinations are optimal in four clinical scenarios?

Options depend on
implant system  
implant: abutment connection
Cement / Screw retention
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Which material combinations are optimal in four clinical scenarios?

“Classic” Octa ~2000 synOcta

TODAY: 11 abutment variants
Gold / Solid
synOcta (5)
Variobase (since 2013) (4)
CARES digital solutions

Options depend on
implant system  
implant: abutment connection
Cement / Screw retention
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Which material combinations are optimal in four clinical scenarios?

CrossFit® ----TorcFit ----

Octa2000

2000synOcta Digital solutions
Digital workflow

Options depend on
implant system  
implant: abutment connection
Cement / Screw retention
Abutment material and interface
Restorative material
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Which FDP material combination is optimal for in an edentulous maxilla?

Tell us on: 
Slido.com

Code #:
ITINordic

Which abutment material? Which restorative material?

Which retention material? Digital or analog workflow?

https://www.slido.com/


Case 4: Optimal workflow - best evidence*

All published clinical studies 1980 - 2023 
n= 273

All Straumann implant 
clinical studies

n= 33

Fixed solution

*(Published 
since 2010)

Innovations
• Feldpar ceramic fused to zirconia frame
• Resin teeth in acrylic base bond to titanium frame 
• Titanium bar laser-welded to titanium copings
• Zirconia fused/luted to milled titanium/Co-Cr frame
• Ceramic crowns luted to zirconia frame
• ….

Edentulous 
maxilla



Case 4: Optimal workflow - best evidence*

Not described (n= 4)
Described: (n= 7)
Analog (2)
Analog-Digital (4)
Digital (1)

All Straumann Bone 
level implant (BL/BLT) 

clinical studies
n= 11

All published clinical studies 1980 - 2023 
n= 273

All Straumann implant 
clinical studies

n= 33

Recommended literature on prosthetic workflow: 
RCT, Markovic ea - U Belgrade – JOI 2022
RCT, Kim ea – U Seoul - COIR 2020

Case series from Univ. Rochester:
Chochlidakis, Ercoli, ea J Pros Dent 2020
Nikellis, Ercoli, ea J Pros 2020

Fixed solution

Straumann 
Pro Arch

*(Published 
since 2010)

Innovations
• Feldpar ceramic fused-to-Zirconia frame
• Resin teeth in acrylic base bond-to-Titanium frame 
• Titanium bar laserwelded to titanium copings
• Zirconia fused/luted-to-milled titanium/Co-Cr frame
• Ceramic crowns luted to zirconia frame
• ….

Edentulous 
maxilla



Implant

Impression

Model

Manual 
laboratory (“cast-
on” / UCLA / etc.)

Monolithic 
(press) Layered

EO digital impression

Stock abutment

Pressed 
veneer

Layered (/ 
”fused”) 
veneer

CAM monolithic

CAM abutment 
(ceramic / metallic)

CAM coping /meso-
structure

CAD 
abutment 

coping

IO Digital impression      

CAD designing

1 Data      >2 planning     >3 surgery       >4 impression  >5 device  >6 design    >7 post process   >8 prosthesis
acquisition    static/dynamic     IO/EO               design      production  sinter/surface     +/- veneering
CT/IO/EO “CAD”        “CAM”



Implant

Impression

Model

1/2 
Manual

1. Monolithic 
(press)

2. Layered

EO digital impression & 
CA-designing

3-7 Stock abutment

3. Monolithic 
(press)

4. 
Layered CAD-design 

coping/crown

5/6 CAM 
coping

5. Pressed 
veneer

6. Layered 
veneer

7. CAM 
monolithic 

8-12 CAM-
abutment

8. 
Monolithic 

(press)

9. 
Layered

10/11 CAM 
coping

10. Pressed 
veneer

11. Layered 
veneer

12. CAM 
monolithic

13/14 CAD-
abutment coping

13. Pressed 
veneer

14. Layered 
veneer

IO Digital impression & CA 
designing

15-19 Stock abutment

15. Monolithic 
(press)

16. 
Layered

CAD-design 
coping/crown

17/18 CAM 
coping

17. Pressed 
veneer

18. Layered 
veneer

19. CAM 
monolithic

20-24 CAM-abutment

20. Monolithic 
(press)

21. 
Layered

22/23 
CAM 

coping

22. Pressed 
veneer

23. Layered 
veneer

24. CAM 
monolithic

25/26 CAD-
abutment coping

25. Pressed 
veneer

26. Layered 
veneer

«Full digital
workflow»

1 Data      >2 planning     >3 surgery       >4 impression  >5 device  >6 design    >7 post process   >8 prosthesis
acquisition    static/dynamic         IO/EO             design      production   sinter/surface     +/- veneering
CT/IO/EO “CAD”        “CAM”

or



Implant

Impression

Model

1/2 
Manual

1. Monolithic 
(press)

2. Layered

EO digital impression & 
CA-designing

3-7 Prefabric
abutment

3. Monolithic 
(press)

4. 
Layered CAD-design 

coping/crown

5/6 CAM 
coping

5. Pressed 
veneer

6. Layered 
veneer

7. CAM 
monolithic 

8-12 CAM-
abutment

8. 
Monolithic 

(press)

9. 
Layered

10/11 CAM 
coping

10. Pressed 
veneer

11. Layered 
veneer

12. CAM 
monolithic

13/14 CAD-
abutment coping

13. Pressed 
veneer

14. Layered 
veneer

IO Digital impression & CA 
designing

15-19 Prefabric
abutment

15. Monolithic 
(press)

16. 
Layered

CAD-design 
coping/crown

17/18 CAM 
coping

17. Pressed 
veneer

18. Layered 
veneer

19. CAM 
monolithic

20-24 CAM-abutment

20. Monolithic 
(press)

21. 
Layered

22/23 
CAM 

coping

22. Pressed 
veneer

23. Layered 
veneer

24. CAM 
monolithic

25/26 CAD-
abutment coping

25. Pressed 
veneer

26. Layered 
veneer

«Full digital
Workflow»

1 Data      >2 planning     >3 surgery       >4 impression  >5 device  >6 design    >7 post process   >8 prosthesis
acquisition    static/dynamic         IO/EO             design      production   sinter/surface     +/- veneering
CT/IO/EO “CAD”        “CAM”

Dental Wings   DWIO/Virtuo CARES    Straumann P(rint)/Straumann D/M
Smilecloud/ DWOS/CoDiagnostiX CARES 7 Visual CARES milling centre



Case 4: Which prosthetic workflow would 
you prefer?

ⓘ Start presenting to display the poll results on this slide.

Replies:
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