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PROSTHETIC
FP 1 (No PINK)

FP 2 (LONG TEETH)

FP 3 (Artificial PINK)

FULL ARCH 

RP4/RP5



Restoratively Driven Treatment Planning

Determine our  
full arch prosthetics

FP1FP1 FP2/3FP2/3Treatment Planning 

Communication 



What’s Changed? 
Communication 







The digital  
Handshake 

D I G I T A lA N A L O G





PROSTHETIC
FP 1 (No PINK)

FP 2 (LONG TEETH)

FP 3 (Artificial PINK)

FULL ARCH 

RP4/RP5



Bone Reduction
Create Restorative Spacing 

Flat even plan for implant height position



Bone Reduction - Material strength 

How much to reduce???

FP1 FP2 FP3

10 - 12mm 12 - 14mm 14 - more

Create Restorative Spacing 
Flat even plan for im

plant height position

Create Restorative Spacing 
Flat even plan for im

plant height position

FP1 FP2 FP3

10 - 12mm 12 - 14mm 14 - more
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PROSTHETIC FAILURE



C
ap

tu
re Metal-Free

Direct  
To MUA

Metal -Free

METAL OCCUPIES SPACE 
REQUIRING INCREASED 

THICKNESS

INTERMEDIARY STRUCTURE



C
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re Metal-Free

Metal -Free

Direct To MUA



Bone Reduction

How much to reduce???

FP1 FP2 FP3

10 - 12mm 12 - 14mm 14 - more

Create Restorative Spacing 
Flat even plan for im

plant height position

Create Restorative Spacing 
Flat even plan for im

plant height position

FP1 FP2 FP3

10 - 12mm 12 - 14mm 14 - more



Reestablish the transition zone 
Tr

an
si

ti
on

 Z
on

e 



2D  
PHOTOGRAPHY

FACIAL ANALYSIS

Transition Zone 



Dental Photography 
Facial measurements Tooth measurements 

GOALS 



Facial Analysis Reference Lines 



Facial  midl ine is 
a straight  l ine 
drawn through 

the glabel la,  the 
t ip of  the nose, 

phi l t rum, and the 
t ip of  the chin 

Reference Lines 
FRONTAL VIEW

FACIAL ANALYSIS

A longer lower third is 
diag- nosed as VME  

This patient’s middle 
third measures at 64 
mm and lower third is 

74 mm. 

MIDLINE



F-D 70% match

Bodden, Miller, Jamison A 
study of the relationship of 

the dental midline to the 
facial median line

75% max-mand 
discrepancy

Facial FLOW: concept 
that states that due to 
the natural asymmetry 
of the human face, it is 
impossible to define a 

straight line as the 
midline. Rather, a 

curved line connecting 
facial landmarks is 
more acceptable. 

SYMMETRY

J Prosthet Dent  
1979Jun;41(6):657-60. doi: 

10.1016/0022-3913(79)90065-
9.e

Reference Lines 
FRONTAL VIEW



F-D 70% match

Reference Lines 
FRONTAL VIEW

SYMMETRY

Bodden, Miller, Jamison A 
study of the relationship of 

the dental midline to the 
facial median line

75% max-mand 
discrepancy

J Prosthet Dent  
1979Jun;41(6):657-60. doi: 

10.1016/0022-3913(79)90065-
9.e

Facial FLOW: concept 
that states that due to 
the natural asymmetry 
of the human face, it is 
impossible to define a 

straight line as the 
midline. Rather, a 

curved line connecting 
facial landmarks is 
more acceptable. 



PROFILE VIEWFrankfort 
horizontal:  

Straight line from the 
highest point on the 

margin of the 
auditory meatus to 
the lowest point of 

the orbit, Should be 
parallel to the 

horizon when the 
patient is in NHP

PL ANES
Camper’s plane or 
Ala-Tragus line:  A 
line running from the 
inferior border of the 
ala to the superior 

border of the tragus 
of the ear, 

determines the 
maxillary occlusal 

plane. 

Reference Lines 



Can we capture all 
these details?

2D PHOTOGRAPHY





• The absence of a plain, non-distractive backdrop 
• An incongruous, asymmetrical frame with too much 
background, or over-trimmed areas of interest, 
including cropped head or smile 
• An incorrect distance between the patient and 
operator 
• Capturing images that are too bright or too dark 
• Portraying patients wearing excessive jewelry and 
accessories; hair disguising the patient’s face; ears 
with no visible landmarks 
• Allowing patients to tilt the head, or to look away, up, 

or to the side of the camera causing unreliable 
measurements 

Common errors in extraoral photographs

The American Board of Orthodontics (ABO)
 https:// www.americanboardortho.com/orthodontic-professionals/about-board-certification/ clinical-
examination/case-record-preparation/photograph-requirements/. Accessed March 10, 2017

causing unreliable
measurements 



Perception  vs  Reality

3D2D

Perception  vs  Reality



ALL ABOUT

THE SMILE



OUR SMILE IS OUR

SIGNATURE



Dental Professionals all around 
the world are increasingly 

confronted with high esthetic 
Demanding patients.





3DMetiSmile

CAPTURE

SIGNATURESMILE
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RP4/RP5

PROSTHETIC

FP 1 (No PINK)

FP 2 (LONG TEETH)

FP 3 (Artificial PINK)

FULL ARCH 



FULL ARCH
P R E - F A B R I C AT E D P O S T- F A B R I C AT E D

P R O S T H E T I C  C H O I C E ?  ( F P 1 , 2 , 3 )  
 F A B R I C A T I O N  T I M E ?  

S U R G E R Y  L E N G T H ?   
C O M M I T M E N T  T O  I M P L A N T  P O S I T I O N ?  

Q U A L I T Y  O F  T E M P O R I Z A T I O N ?  
B A C K  U P  P R O V I S I O N A L ?  

C A S E  A C C E P T A N C E ?



SURGICAL GUIDANCE



PLANNING

GUIDANCE

FEATURES
SMILE LINE

SYMMETRY

SCALLOP

PRECISION



SURGICAL GUIDANCEP R E - F A B R I C AT E D



SURGICAL GUIDANCE

P R E - F A B R I C AT E D



PLASMA-XIMPLANTS

P R E - F A B R I C AT E D



 P R E - F A B R I C AT E D  P R O V I S I O N A L  



P R E - F A B R I C AT E D

Where do we go  
from here?



REPAIR



 TRADITIONAL Appt 1 Stock Tray Appt 2 Implant 
Impression

Appt 3 Fit Gig & Bite Block

Appt 4 Screw Down Set-
up

Appt 5 Screw Down Set-
up on Ti Bar

Appt 7 Final SeatingAppt 6 Reset

Traditional Method is 7 appointments over 2 ½  – 3 ½  Months



ESTHETIC PARAMETERSFULL ARCH -
M A C R O  - M I C R O  E S T H E T I C



ESTHETIC PARAMETERSFULL ARCH -
M A C R O  - M I C R O  E S T H E T I C



TISSUE TEMPS OCLUSSION FACIAL 
SCAN

ME
AS

UR
EM

EN
TS

Create the Dental Avatar MEASUREMENTS



How do we 
capture/implant 

position?



Research2023

UNSTABLE SCAN PATHS



Intraoral  
Scanner

Desktop  
Scanner

IOS Requires Geometry 
Problem becomes layering 

Desktop Sanner takes 
large FOV picks up details



ArchBridge™

STABLE SCAN PATH

Desktop  
Scanner

Intraoral  
Scanner>



2022 Research
IOS Requires Geometry 

Problem becomes layering 
Photogrammetry Linear  

Scanning of known object



What is 
Photogrammetry?

Photogrammetry is a digital imaging technique that uses multiple 
photographs to create virtual 3D models of a known objects. It's a non-

invasive alternative to traditional dental impressions and is used in dentistry 
for a variety of purposes, including:  

Implant dentistry 
 

Photogrammetry is used to precisely capture dental implant positions. It 
can capture the exact position and angulation of implants with unmatched 
accuracy. This helps ensure that the prosthesis fits properly and doesn't 

put too much stress on the implants.                                                                                
 

Photogrammetry works by taking multiple high-resolution overlapping 
photographs of the dental area from different angles. The images are then 

processed using specialized software to create a virtual 3D model.



EPG - Extraoral 
Photogrammetry 

Full Arch RehabilitationM 
U 
A



Biologic Multi-unit Abutment
(Z�H�IPVSVNPJHS�KLZPNU��[OL�L_[LYPVY�WYVÄSL�PZ�TPUPTPaLK�ZV�HZ�[V�TH_PTPaL�
the preservation of hard & soft tissue, while the cuff presents an S-line.

*$������á *$������á

Minimized exterior design

R01�JVTWHYLK�[V�R00

R01 R00 R01 R00
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↑ Passivity 
↑ Angle correction 
↓ S.Tissue Disturbance 
↑ Retrievability 
↑ Long tem Maintenance



EPG - Extraoral 
Photogrammetry 

Full Arch Rehabilitation

Requires 2 Devices 
IOS AND EPG

IOS

EPG



Photogrammetry



Photogrammetry

Biologic Multi-unit Abutment
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EPG - Stacking Errors when matching scans



EPG - Stacking Errors when matching scans



EPG 
• Matching several scan bodies 
• Stacking Errors 
• Increased time for design 
• Increased time for same day prints 



Two-in-One System

Intraoral
PhotogrammetryIPG

Biologic Multi-unit Abutment
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Compatible Implant System

More implant systems are being tested for compatibility, with continuous updates in progress.

Biologic Multi-unit Abutment
(Z�H�IPVSVNPJHS�KLZPNU��[OL�L_[LYPVY�WYVÄSL�PZ�TPUPTPaLK�ZV�HZ�[V�TH_PTPaL�
the preservation of hard & soft tissue, while the cuff presents an S-line.
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Minimized exterior design
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Accuracy Results – 4-unit model 

CONFIDENTIAL – do not distribute

PG = photogrammetry system 
IOS = IOS based capture method

Site 3

Site 6 Site 11

Site 14
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RMSE – Vector Distance (mm) 
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0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

PG1 PG2 Elite IOS IOS 1 IOS 2 IOS 3 Elos SBs |
Lab Scanner

RMSE – Vector Distance (mm) 
Cross-Arch

3->11 3->14 6->14



Accuracy Results – 4-unit model 

CONFIDENTIAL – do not distribute
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Elite IOS
RMSE – Insertion Angle (degrees)

Standard Deviation: 0.005mm (5 microns)
*excludes Mod scan data

Standard Deviation: 0.026º
*excludes Mod scan data 

Accuracy Results – 4-unit model 

CONFIDENTIAL – do not distribute

0.027

0.035
0.029

0.021 0.023 0.024

0.014

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

Scan 1 Scan 2 Scan 3 Scan 4 Scan 5 Mod_Scan 1 Mod_Scan 2

Elite IOS
RMSE – Vector Distance (mm) 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Scan 1 Scan 2 Scan 3 Scan 4 Scan 5 Mod_Scan 1 Mod_Scan 2

Elite IOS
RMSE – Insertion Angle (degrees)

Standard Deviation: 0.005mm (5 microns)
*excludes Mod scan data

Standard Deviation: 0.026º
*excludes Mod scan data 

Accuracy Results – 4-unit model 

CONFIDENTIAL – do not distribute

PG = photogrammetry system 
IOS = IOS based capture method
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IPG - Intra Oral Photogrammetry A Novel Approach for Full Arch Implant Capture 

Pozzi

Tawil

Accepted for Publication

IPG > EPG vs DS
∆EUC



Provisional prosthesis outcome when using photogrammetry for 
complete arch oral implants: A report of 111 complete arch 

patient treatments. 
Jensen, Tawil I, Ross DM, Jivraj S, 

IPG > EPG

Accepted for Publication



Intraoral
PhotogrammetryIPGWhat is 

TWO CAMERAS 
1 DEVICE

IOS IPG+



Intraoral
PhotogrammetryIPG

Two Cameras -in- One System 
IOS & IPG

IOS

IPG



IPG Tip

Intraoral
PhotogrammetryIPG

Biologic Multi-unit Abutment
(Z�H�IPVSVNPJHS�KLZPNU��[OL�L_[LYPVY�WYVÄSL�PZ�TPUPTPaLK�ZV�HZ�[V�TH_PTPaL�
the preservation of hard & soft tissue, while the cuff presents an S-line.

*$������á *$������á

Minimized exterior design

R01�JVTWHYLK�[V�R00

R01 R00 R01 R00

HACS - HIGH ACCURACY CODED SCANBODIES

HORIZONTAL SEATING  = PERPENDICULAR TO 
THE CAPTURE DEVICE



For intraoral photogrammetry, the distance 
between the object and the camera is significantly 
reduced, allowing for highly precise measurements. 
This proximity enhances the accuracy of the wide 

single photogrammetry window camera, enabling it 
to effectively capture detailed data without the 

need for supplementary cameras or complex 
setups. Moreover, this design minimizes the need 

for frequent recalibration, as the system is 
optimized for the controlled intraoral environment. 

By streamlining the workflow and reducing 
equipment requirements, this approach not only 

ensures reliable measurements but also improves 
efficiency and ease of use in clinical applications.

Intraoral
PhotogrammetryIPGHow Works? 



Intraoral
PhotogrammetryIPGHow Works? 

Measures the distances between markings to 
precisely capture the known object



Intraoral
PhotogrammetryIPGHow Works? 

Measures the distances between markings to 
precisely capture the known object



Intraoral
PhotogrammetryIPGHow Works? 

Measures the distances between markings to 
precisely capture the known object



MATCHING WHILE 
CAPTURE

Intraoral
PhotogrammetryIPG



Intraoral
PhotogrammetryIPG SCAN MATCHING

Biologic Multi-unit Abutment
(Z�H�IPVSVNPJHS�KLZPNU��[OL�L_[LYPVY�WYVÄSL�PZ�TPUPTPaLK�ZV�HZ�[V�TH_PTPaL�
the preservation of hard & soft tissue, while the cuff presents an S-line.
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Minimized exterior design
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Intraoral
Photogrammetry

VS Extraoral
PhotogrammetryEPG

• One Device IOS + IPG 

• Simplified Matching Scan-flag to Tissue 

• Efficient Conversion of Scan-flag implant  
position 

• All in one file CAD file population 

• Affordable Scan flag/body

• 2 devices IOS + EPG 

• Additional software for Matching Scan-
flag to Scan-body to Tissue 

• Increased time for conversion of Scan-
flag to implant position 

• Separate files require manual matching  
in CAD Software ie: Exocad, 3Shape, 
Dental Wings 

• Expensive  Scan flag/body

IPG



P R E - F A B R I C AT E D

Where do we go  
from here?



IPG

 Intra-Oral PhotoGrammetry 



Tissue Matching



Scan Body 
Conversion

Tooth 
Identification



Project File

All in One



Intraoral
PhotogrammetryIPG All in One Project File

Biologic Multi-unit Abutment
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3D 
PRINTING



AccuFab-CELPRINT



CUT/WASH AccuFab-CEL



CURE AccuFab-CEL





16min PRINT



INSERTION Under 1 Hr



Tissue  
response



Zirconia Finals



Zirconia Finals



Changing lives one smile at a time
Zir

co
ni

a F
in

al
s



• Scan Existing Restoration intra orally 
• Scan Opposing Arch 
• Scan Occlusion 
• Remove Restoration- Capture MUA/Soft tissue 
• IPG - Capture Coded Scan Flags 
• Match Coded Scan Flags to Soft Tissue x 2+ 
• Covert Scan Flags to the appropriate Scan 

Bodies 
• Identify tooth numbers  
• Export All in One File - Send to Designer

Healed Ridge Workflow



SURGERY 
AND  

SAME DAY 
PRINT?

 P O S T- F A B R I C AT E D  



TRIADHOW DO 
WE MATCH 

PRE TO 
POST OP?

SURGERY 
AND  

SAME DAY 
PRINT? TRIANGULATION



TRIAD

TRIANGULATION

FIDUCIAL MARKERS
• TISSUE 
• TEETH 
• BONE SCREWS 
• TRACERS 
• GUIDES 
• PRINTED OBJECTS



TRIANGULATIONFIDUCIAL MARKERS
• TISSUE 
• TEETH 
• BONE SCREWS 
• TRACERS 
• GUIDES 
• PRINTED OBJECTS



WHAT CAN WE 
MATCH TO FOR 

SURGERY?



WHAT CAN WE 



SURGERY IS BLOODY
IOS DO NOT LIKE BLOOD 
THEY ARE CONDITIONED 
TO BLOCK OUT OBJECTS 

THAT AREN’T HEALTHY 
PINK OR WHITE



SURGERY IS BLOODY

TURN AI - OFF
TURN ALL ON X - ON

TIPS



TURN AI - OFF
TURN ALL ON X - ON

TIPS



SURGERY IS BLOODY



SURGERY IS BLOODY



SURGERY 
AND  

SAME DAY 
PRINT?

 P O S T- F A B R I C AT E D  



Surgical Protocol
• Insert Fiducial Marker with dentition (unless keeping teeth 

until end of surgery scans) 
• Scan Existing Dentition With Fiducal Marker (ie teeth, Screws, 

Tracers, Guides) 
• Scan Opposing Arch 
• Scan Occlusion 
• Extract Teeth/place implant/ insert MUA-Scan MUA Level 
• Match Coded Scan Flags to Fiducial Marker x 2+ 
• Covert Scan Flags to the appropriate Scan Bodies 
• Identify tooth numbers  
• Optional Scan of Tissue with Healing Abutments  
• Export All in One File - Send to designer





IMPORT

DESIGN

SEGMENT

FS/CBCT

PLAN

IOS/SG

Create the 
Avatar



SURGICAL GUIDANCE



GUIDED OR FREEHANDEDOR FREEHANDED



OR FREEHANDED



M 
U 
A

Biologic Multi-unit Abutment
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the preservation of hard & soft tissue, while the cuff presents an S-line.
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Minimized exterior design
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HAPERSUNIVERSAL
HAPERSUNIVERSAL



Tissue 
  

Matching

IPG



Scan Body 
Conversion

Tooth 
Identification



EXTRACT-DENTIN-GRAFT



IMPORT
TISSUE

MATCH  
PRE-FAB 
DESIGN



PRINT-WASH



15min Print



15min Print



VORTEX- Metal Free



Post OP





TEMPS Opposing



Tissue IPG



Tissue Matching



Scan Body 
Conversion

Tooth 
Identification



Project File

All in One



Facial Scan

Create the Avatar
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Changing lives one smile at a time







Keep the occlusion



Buccal Flap



OCCLUSION IOS FS

MATCH GUIDE IMPLANTS

M
A
X
I
L
L
A



MATCH

IPG

CODED 
HEALING 

CAPS

MAXILLA



M
A
N
D
I
B
L
E

IPG

MATCH

IMPLANTS

CODED 
HEALING 

CAPS



DESIGN PRINT 



IPG 

FINALIZE

MAXILLA



IPG 

FINALIZE

MANDIBLE 



Metal-Free







Changing lives one smile at a time
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PLAN

Blue Sky Plan Report

Patient Name: Natanov Eduard

Date: Thursday, March 10, 2022 9:42:56 AM

Drill Kit: Custom Kit

Implant Catalog
Implant Diameter

(mm)

Implant Height

(mm)

Abutment Height

(mm)

Implant-Abutment

Angle (°)

Drill Depth

(mm)

Angle

(°)

20 FANIHX3511 4 11.5 20 0 21.5 7.41

22 FANIHX3513 4 13 20 0 23 13.94

24 FANIHX3513 4 13 20 0 23 14.72

27 FANIHX3513 4 13 20 0 23 8.18

28 FANIHX3513 4 13 25 0 23 8.66

18 FANIHX3508 4 8.5 20 0 18.5 11.88

30 FANIHX3507 4 7 25 0 17 11.60

3D



SurgeryPin Guide

Implants MUA

Healing Abutments

REDUX



Pin Guide

Redux

ImplantsSurgery

MUA

Healing 
AbutmentsOsteotomy  

Guide



Dentin Graft



Bone Dentin

Dentin to Bone – Interface

D
entin Im

plant

Dentin to Implant – Interface



MAXILLA MANDIBLEIPG



Tight Space? = SWAP SCAN BODIES



MAXILLA MANDIBLEIPG



MATCHING



Printed Temps



MAXILLA Mandible12 week 
Post OP



Finalize with IOS/FS



Metal-Free



Finals





Finals



Changing lives one smile at a time



Implant Planning







Guided Fiducial Placement



Guided Fiducial Placement





IPG







Wide Healing Caps



Try in before Pink addition





NOT SEATED



Added Pink







SEATED



FULL ARCH
P R E - F A B R I C AT E D P O S T- F A B R I C AT E D
P R O S T H E T I C  C H O I C E ?  ( F P 1 , 2 , 3 )  

 F A B R I C AT I O N  T I M E ?  
S U R G E R Y  L E N G T H ?   

C O M M I T M E N T  T O  I M P L A N T  
P O S I T I O N ?  

Q U A L I T Y  O F  T E M P O R I Z AT I O N ?  
B A C K  U P  P R O V I S I O N A L ?  

C A S E  A C C E P T A N C E ?

A L L  O P T I O N S  
U N D E R  1 H R  

R E D U C E D  
C H O O S E  G U I D E D  O R   

F R E E H A N D  
I N C R E A S E D  

H O W  M A N Y  D O  Y O U  W A N T  T O  P R I N T  
I N C R E A S E D



C H A N G I N G  D E N T I S T R Y



W I T H  T H E  R I G H T  
I N S T R U M E N T A T I O N  

C H A N G E  I S  N O T  O N L Y  
P O S S I B L E  

I T S  E X P E C T E D



I s a a c  D  Ta w i l  D D S  M S  
i n fo @ a i e d e n ta l . c o m

Create   
Your   

Avatar  

mailto:info@aiedental.com

