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Digital Flow in 
Implantology Using 

Facial Scanner
INTRODUCTION

Unquestionably Digital Smile Designing has 
transformed the diagnostic and treatment plan 
process, not only as it relates to esthetic concepts, but 
also in the new concept of orofacial rehabilitation.

In this regard, Christian Coachman’s development of 
the Digital Smile Design (DSD) technique (1) has 
been a turning point that allowed integration of 
photography with digital computer-aided design 
using affordable, easy-to-use tools, with outcomes 
very similar to the clinical reality.

The DSD technique can be considered as a viable 
and affordable entryway to Digital Dentistry (2), 
while it is a very important tool to communicate 
with patients.

In its essence, the DSD technique is implemented 
by clicking on the computer based photos of the 
three main views (12 o´clock, frontal and occlusal), 
one against the other, using the digital ruler and 
adding the lines and contours that will create the 
smile design(3).  

The integration of this first analysis with the 
emotional video images will provide a final 
definition of the gingival and tooth morphology 
design, which, combined with the gingival contour 
and lip position, will define the final planning of the 
patient’s smile.

The original DSD technique relies on the use of 
conventional office automation tools, supported by 
applications for presentations like the Keynote 
programs (iWork, Apple, Cupertino, California, 
USA) or Microsoft PowerPoint (Microsoft Office, 
Microsoft, Redmond, Washington, USA). There are 
also a number of specific applications that can used 
which are developed by some of the dental sector 
companies, such as: Cerec Smile Design, Digital 
Smile System, G Design, Romexis Smile Design, 
Smile Compose, Smile Designer Pro or Nemo DSD 
3D.

Basically, the smile design process is based on a 
number of steps (4):

• Photographic or video study
• Image alignment and definition of

reference lines
• Calibration

gd | Nº 300 | MARZO 2018

216 | CIENCIA

216-232 Ciencia Antonio Bowen.indd   216 27/2/18   17:22



• 2D smile frame definition: lip line, smile curve,
tooth shape and optical characteristics (texture, 
characteristics, color). 

• Transformation of 2D design into 3D.

3D SMILE DESIGN

The greatest challenge of DSD is being able to 
convert 2D images into 3D.   The classical 
approximation based on using templates is not 
accurate, since it relies on the view and position in 
which the photograph was taken and its 
correspondence with some 
of the teeth in the cast, mainly 
due to distortions of 
perspective of the image and 
precision errors in their 
adaptation to the cast.

The lab’s precision to convert 
the 2D data into 3D, even in a 
conventional wax-up, will not 
be high enough to produce the 
desired result even if it can be 
adjusted in the anterior 
segment.  
However, we have to take into account that the 
designs based exclusively in esthetic considerations, 
without taking into account functionality, form and 
biology, are doomed to failure. 
For all this reasons, it is necessary to have some 
real 3D data available in order to perform a correct 
planning.  The required data would be:
-Dental casts or models with gingival architecture
-Models of bone structure
-Facial models with color, texture and 3D 
morphology

MATERIAL AND METHOD
Material
The process of obtaining the different 3D models is 
currently very well defined, since the technologies 
for the first two are commonly used and accessible:

1. Dental Casts:  3D dental casts may be obtained 
indirectly (scanning of casts or traditional 
impressions), or directly (digital impression)

In both cases, the data obtained are those 
concerning maxillary and mandibular models and 
the intermaxillary relationship (occlusion) which are 
expressed in .stl files, processed with the usual 
prosthetic or planning software.

2. Models of Bone Structure:  these are
necessary for any case requiring implant placement.  
They are obtained from the radiological study made 
by CAT, or using CBCT techniques (the most 
common).  It is generated in a DICOM 

file, which integrates the 
totality of the data and may be 
processed using the typical 
surgical planning software or 
using the prosthetic or 
planning applications.  
3. Facial Models:  as
mentioned previously,
conventional photography is
not able to provide a 3D
representation, and even in the
case of merging models and
casts, it is not possible to
obtain an accurate outcome
because of the multiple
distortions encountered.

Therefore, it is necessary to integrate a full facial 
registration system, collecting all the facial 3D 
morphology, color and texture data.  The system of 
facial registration will be a facial scanner that 
provides the data in an .obj format, which is a file 
format used for three-dimensional objects 
containing 3D coordinates (polygonal lines and 
points), texture maps and other information.  Several 
3D image editing programs as well as applications 
commonly used in our field can be used to export 
and open this file format (Figure 1).

Method
Integration of the different data (files) to obtain an 
adequate 3D model can be achieved through 
multiple prosthetic CAD applications, as well as by 
other more complete diagnostic and surgical 
planning applications used in Implantology.

The integration of the different files (.stl, .DICOM 
and .obj) relies on the concept <<best fit>>;  

 EL PROBLEMA DE LA 
PLANIFICACIÓN 2D ES 

LA CONVERSIÓN DE LOS 
RESULTADOS A 3D

Nº 300 | MARZO 2018  | gd

CIENCIA | 217

216-232 Ciencia Antonio Bowen.indd   217 27/2/18   17:22



that is, adjustment through common reference 
points in the different files, usually indicated by the 
operator or automatically by the application. 

In the case of .stl and DICOM files, adjustment is 
quite simple and precise, allowing fairly accurate 
planning and making of surgical guides. But when a 
more precise planning is needed, with aesthetic 
requirements, integration of the facial scanner data 
with other files is necessary.

The problem lies in locating the exact positioning of 
the teeth in the craniofacial structure, since facial 
scanners work on surfaces and produce a significant 
distortion in cavities, thus making it impossible to 
directly overlay the two when the patient is in full 
smile.  

On the other hand, the volumetric overlap of the 
CAT’s soft tissues over the facial scan can be 
accurate, but it is only safe to use when the patient’s 
mouth is closed during the scan, because when 
overlapping face images of a patient in full smile the 
precision is not the desired one and can lead to 
errors.  

For this reason, the best way to achieve a correct 
positioning of the maxillary casts is by using an 
alignment system that works with the facial scanner, 
based on two aligners, a supraorbital and an occlusal, 
which will allow an objective and absolutely accurate 
alignment.  

RESULTS
According to the 3D planning principles set, we have 
developed a digital workflow, based on four phases 
(Figure 2):

1. Diagnostic Phase
After getting a complete medical history, the 
diagnostic phase is based on obtaining the following 
necessary information:
- Photographic study, including occlusal, frontal, 
lateral, face at rest, full smile, forced smile and half-
smile photographs, using 60mm macro lens.
- CAT of the patient using CBCT technique to 
obtain DICOM files.
- Intraoral scanning, which may be performed with 
any conventional intraoral scanner.  In our case, we 
use the True Definition system (3M, Minnesota 
USA) which generates .stl free files (Figure 3).

Figure 1. Types of files in Digital Dentistry.  
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Facial Scanning, using the Bellus3D™ scanner (AFT 
Dental System kit), with two main features: 
DepthShape™, which allows a 3D reconstruction using a 
system of two infrared lasers and four sensors designed 
for a resolution of less than 0.4mm, and PhotoShape™, 
capturing face details such as wrinkles and skin pores.  
With all this information, a file is created containing a 
mesh of the face and high-resolution texture. (Figure 4).

Figure 2.  Digital Stream. 
Bowen Clinic.  

Figure 3.  Preliminary 
photographic study: 
esthetic alteration of 
the maxillary superior 
segment due to 
periodontal disease, 
with loss of bone 
support, mobility and 
loss of gingival 
insertion.
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We perform four facial scans:
1. With supraorbital and occlusal aligners.
2. With supraorbital aligner and forced smile.
3. With supraorbital aligner and half-smile.
4. Without aligners and forced smile (Figure 5).

2. Planning Phase.
Here we use both lab and clinic applications for file 
planning and alignment, in the following stages:



1. File Merging
We first merge the .obj and .stl files.  Any software 
may be used for this, although in our daily practice 
we use EXOCAD (exocad GmbH, Germany) or 
Nemo SmileDesign3D (Nemotec, Spain).

Positioning relies on adjusting the scanned image of 
the occlusal aligner over the facial scan and then 
superimposing (best fit) the maxillary cast on the 
occlusal mark.  Finally, the mandibular cast is 
occluded. (Figure 6).

Merging of DICOM data may be carried out at this 
time, performing the best fit with the dental 
references.

2. Prosthetic Planning
Prosthetic restoration planning begins at this time, 
taking as a base the esthetic references of the 
patient’s smile, starting from the maxillary anterior 
segment.  

The resulting data is modified if needed and 
subsequently validated, allowing a new .stl file to be 

generated containing the restorative project (Figure 
7 and 8).

 In cases where a postsurgical immediate loading 
technique will be performed, we produce a PMMA 
splint to direct the insertion of implants with distal 
extensions (over crowns) to attain stability through 
dental support with the dual purpose of directing the 
insertion of implants and being used as a temporary 
prosthesis after their placement.  (Figure 9).

In some cases, when there is enough bone support, 
this prosthetic splint is sufficient to direct accurately 
the insertion of implants (directed surgery).

3.  Surgical Phase
Implant placement is made through Guided Surgery 
or Directed Surgery Techniques, or by means of a 
combined technique, which is typically used in 
maxillary anterior segment cases. (Figure 12, 13 and 
14).

Figure 4.  Bellus3D Face Camera Pro.

Figure 5.  AFT Occlusal and Supraorbital Aligners

 LA PLANIFICACIÓN 3D 
PERMITE OBTENER DE UNA 

MANERA FIABLE UN RESULTADO 
ESTÉTICO Y FUNCIONAL 
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Figure 6.  Facial 
Scanner Alignment 
with Casts.

Figure 7.  Facial Esthetic 
Planning.

Figure 8.  In those cases where 
a postsurgical immediate 
loading technique will be 
performed, we produce a 
PMMA splint to direct the 
insertion of implants with 
distal extensions (over crowns) 
to attain stability through 
dental support with the dual 
purpose of directing the 
insertion of implants and being 
used as an interim prosthesis 
after their placement.
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Figure 9.  Design of the 
Prosthetic Splint..

Figure 10. Surgical 
Planning

Figure 11. Surgical 
Planning and Splint 
Design.
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3.  Surgical Phase
Implant placement is made through Guided Surgery 
or Directed Surgery Techniques, or by means of a 
combined technique, which is typically used in 
maxillary anterior segment cases. (Figure 12, 13 and 
14).

In cases using the combined technique or only the 
directed surgery technique, we use the prosthetic 
splint as temporary teeth, after eliminating the distal 
extensions and using relining acrylic for adaptation 
(Figure 15).

In cases of Guided Surgery, when there is no

 prosthetic splint, we take the impression at that 
time, with scanbodies or using photogrammetry 
techniques (PIC Dental, Spain), depending on the 
case, to prepare the temporary prosthesis, which is 
inserted in the mouth in less than 24 hours.

4. Prosthetic Phase
In this phase the final prosthesis is prepared, therefore, 
scanning of the soft tissues of the area is performed in 
order to define the emergency profile of the implants 
and tissue adaptation.   

Final design of the prosthesis is based on the 
temporary prosthesis, if no changes were made to it, 
otherwise a new scan of the patient wearing the 

Figure 12.  Surgical 
and Prosthetic 
Splints

Figure 13. Guided 
Surgery Sequence  
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modified prosthesis needs to be done, to adapt the 
final restoration to the new emergency profile and 
finalize the case. 

DISCUSSION AND CONCLUSIONS 

The application of diagnostic and planning 
systems by means of photographic techniques 
certainly means a before and after in Dentistry and 
has provided the required significance to the 
integration of the patient’s face in the process.

The limitation of the technique lies in the 
difficulty of transferring the 2D planning results to 
3D, mainly due to the facial images, which are not 
easily adaptable to the tridimensional models.  

The 3D planning allows to reliably obtain an esthetic 
and functional outcome in accordance with the 
expectations of the patient and the professional (5, 
6).

Just as the use of volumetric radiological procedures 
is completely implanted in Dentistry and 
Implantology and, at the same time, intraoral 
scanning systems already have an irreplaceable role 
in the diagnostic armamentarium, the use of facial 
scanners provides a complete digital flow, with 
predictability in the 3D image treatment, while it is 
not yet possible to use it dynamically, which would 
be facilitated through the use of video (8).

For many years facial scanning systems have been 
used, but their high cost and operation complexity 
make them unviable. 

Figure 14.  
Temporary 
Prosthesis

Figure 15.  Evolution of 
Temporary Prosthesis
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Reliability of the systems varied, being 
photogrammetry-based systems probably the ones 
getting the best outcomes.  As shown, laser beam 
technology for facial scanning is effective, attaining 
accurateness that allows to observe even facial profile 
changes throughout time (8) and thus allowing to 
superimpose scans, which facilitates diagnostic and 
planning procedures and provides the basis for a 
dynamic study of the cases (9, 10), making this the 
reference system for daily clinic use, due to their 
simplicity, cost effectiveness and performance.  

The integration of digital stream in implant 
rehabilitation and in cases in which esthetics plays a 
determining role is completely reliable and 
reproducible (11), and therefore, in the near future, 
most of the cases will observe a fully digital protocol.  

For this reason, on-going training of dentists will be 
necessary to access these technologies.  Moreover, 
dental labs play a crucial role at incorporating this 
stream in their daily work, which in the medium 
term, will come to replace the traditional stream.  
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