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The digital approach in the management of  
anterior surgical-prosthetic 
treatment

Roberto Molinari,  
MD

With this article I want to 
propose a new approach 
to digital dentistry, 
showing new surgical-

prosthetic work protocols in terms of 
complex aesthetic rehabilitations in 
the anterior, with particular reference 
to patients who exhibit a "Gummy 
Smile". More precisely, I would like 
to introduce the digital work protocol 
I adopt when I need to preserve the 
original morphology of soft tissues 
(gingival parabolas and papillae) in the 
anterior; it involves the use of matrices 
of customizable collagen and temporary 
prosthetics that are digitally fabricated.

It goes without saying that to achieve 
an optimal result in aesthetic cases, it 
is necessary to have a certain harmony 

between soft tissues and prosthetics: 
this means that the interdental papillae, 
gingival parabolas, dental axes and the 
dominance of central incisors must all 
be well balanced with each other (Fig. 
1a).

The digital management of aesthetic 
cases in which it is essential to perform 
a surgical intervention in an anterior 
area such as the placement of a dental 
implant requires greater attention to 
detail, especially if the patient has a 
“gummy smile”.

To keep the position and thickness 
of the papillae and gingival parabolas 
stable it is recommended to perform 
a free gingival graft in the vestibular 
area of the implant. The placement of 
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Fig. 1a — Ideal anterior esthetic composition

Fig. 1 — Initial photos of the face

Fig. 2 — Initial intraoral photos

Fig. 3 — Initial post-trauma CBCT

connective tissue in this area is essential 
not only from an aesthetic point of view, 
but also with a view to maintaining the 
long-term health of the implant.

The most widely used method 
involves the removal of a donor graft 
from the palate or near the tuberosity. 
A conventional approach of this type 
presents the following risks:

1)  hemorrhage of the donor area
2)  graft necrosis
3)  neurological damage
4)  aesthetic damage
5)  pain, swelling and paresthesia

The use of a collagen matrix, as 
evidenced in the clinical case which 
follows, can be a valid alternative to 
the conventional path which, to date, 
represents the gold standard.

Clinical case

Following a facial trauma, a 24-year-old 
patient with a gummy smile, loses tooth 
2.1. Tooth 1.1 is palatally displaced and 
1.2 suffers slight damage to the incisal 
edge (Fig. 1 and 2).

CBCT shows a fracture of both 
corresponding buccal cortical plates of 
the two upper central incisors (Fig. 3).

Immediate therapy

I first saw the patient 3 days after the 
trauma so it was not possible to perform 
a reimplantation of the tooth 2.1.  In 
order to support the soft tissues of this 
area (papillae and gingival margin), and 
as an immediate solution, I excised the 
root of tooth 2.1 and made a provisional 
using only the crown, adapted and 
modified with composite on its cervical 
side. Subsequently, by means of a 
braided metal wire and flowable resin, I 
luted the detached tooth to the adjacent 
teeth Fig. 4).

Case study and         
treatment plan

In all cases where aesthetics are involved, 
I always perform the aesthetic study of 
the smile following the concepts of the 
"Digital Smile Design" (DSD), trying 
to optimize the harmony between the 
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Fig. 4 — Emergency solution

Fig. 6 — Initial models in STL format

Fig. 8 — Virtual waxing of the front teeth

Fig. 10 — Prototyped model and silicone index

Fig. 5 — Digital smile Design

Fig. 7 — Exocad "Smile Creator" Module

Fig. 9 — Creation of the STL model with the new morphologies

Fig. 11 — Mock-up and aesthetic impact on the patient's face
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Fig. 12 — Definitive treatment plan

Fig. 13 — Etching of the front teeth Fig. 14 — Final bonding of the mock-up

patient's teeth and his/her face (Fig. 5). 
In this case, in order to test the aesthetic 
potential of my project, I decided to 
create a mockup that simulated the final 
result. In order to reduce waiting times, 
I followed a digital path, prototyping 
a resin model bearing the new 
morphology and, subsequently, creating 
a silicone index for the execution of the 
try-in directly in the patient's mouth 
(Fig. from 6 to 10).

After simulating the patient's new 
smile by verifying its harmony and 
proportionality, (Fig. 11) it was possible 
to define the treatment period - 4 phases 
of a total duration of 8 months of work 
until finalization (Fig. 12).

Work protocol 

First step
Five days after the trauma, the goal was 
to regenerate the volume of bone in area 
2.1.

The key to the success of this phase is 
to create a provisional able to condition 
soft tissues while maintaining in situ, the 
bio-material grafted into the alveolus. 
It is emphasized that the immediate 
insertion of an implant at this stage in 
this specific case was not possible as it 
would not have allowed the achievement 
of optimal primary stability.

To obtain the provisional, following 
a digital path, I proceeded as follows:
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Fig. 15 — Initial scan and use of CEREC software for the creation 
of the first provisional

Fig. 17 — Gingival and prosthetic aesthetic result of the first phase

Fig. 16 — Design of 2.1

Fig. 18 — Bone regeneration of the fractured alveolus Fig. 19 — CBCT after healing after 5 months

1)  teeth 1.3 to 2.3 were etched in 
order to adhere the mock-up. 
This decision allowed me to 
virtually draw the 2.1 temporary 
tooth with adequate cervical 
shape, to copy with the scanner 
and then to mirror the new 
morphology of tooth 1.1 with 
the design software (Fig. from 
13 to 16).

2)  bone regeneration of the 
alveolus in the 2.1 area through 
the use of Bio-oss and Muco-

graft. At this stage the previously 
milled provisional was luted 
to the neighboring teeth by 
means of braided metal wire 
and flowable resin after etching 
and application of adhesive 
on palatal surfaces. Adequate 
compression of the provisional 
protected the papillae in the 
months following grafting.

Five months after the graft healed, I 
obtained the volume of bone necessary 

to be able to place the implant in the 
anterior edentulous area (Fig. from 17 
to 20).

Second step
In this second step the planned goal was 
to insert an endosseous implant in the 
regenerated ridge and restore the volume 
of keratinized mucosa in the vestibular 
area around the implant itself, recreating 
an adequate vestibular gingival profile in 
harmony with the gingival profile of the 
neighboring teeth.
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Fig. 21 — Impressions for the second provisional screwed to the implant 2.1

Fig. 20 — Preliminary conditioning of soft tissues

Also, in this phase the fundamental 
prerogative was to create a second 
provisional with an appropriate 
emergence profile in order to further 
stabilize the soft tissues by conditioning 
them permanently.

My procedure was as follows:

1) Impression using an intra-oral 
scanner
The most important aspect during this 
first scan is the creation of the so-called 

"Gingival Mask", i.e. the copying of 
previously conditioned soft tissues. Such 
a scan will guide us during the design 
phase of the emergence profile of the 
temporary tooth. A correct emergence 
profile is certainly the key to success 
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Fig. 22 — First incision

Fig. 24 — Second partial thickness incision and preparation of the 
implant site

Figs. 26-27 — Measurement of the previously created mucous pocket - second incision

Fig. 23 — Total detachment of the first flap 3 mm

Fig. 25 — Implant positioning

and will allow us to predictably obtain 
a correct conditioning of the tissues 
around the cervical third of the crown 
screwed to the implant. The maxillary 
master model must be digitally cut in 
the center of the edentulous area 2.1 
using the "Sectioning" tool (Fig. 21).

2) Flap design
The incision must not involve the 
coronal part of the papillae: the 
involvement of the bone crest, in fact, 
would inevitably lead to the loss of 

1-1.5 mm of bone impairing the final 
aesthetics. Therefore, an intrasulcular 
vestibular incision was made by creating 
a small mucous pocket involving partial 
thickness of the soft tissues at the buccal 
portion of the edentulous area (Fig. 
from 22 to 24).

3) Implant positioning
The implant was centrally positioned 
with a palatal inclination in order to 
prevent the access hole of the screw 
from contacting the incisal edge of 

the provisional or, even worse, on its 
vestibular surface (Fig. 25).

4) Customization matrix "FIBRO-
GIDE"
Fibro-Gide is a collagen matrix of 
porcine origin, porous, resorbable 
and volumetrically stable, designed 
specifically for the regeneration of soft 
tissues in order to avoid autologous 
sampling of connective tissue. Such 
a matrix promotes angiogenesis, 
formation of new connective tissue and 

Fig. 26 Fig. 27
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Fig. 28 — Personalization of the collagen matrix with zirconia cutter

Fig. 30 — Matrix positioning

Fig. 29 — Customized matrix

Fig. 30a — Insertion of the collagen matrix

Fig. 31 — Suture

the stability of the collagen network 
in submerged healing. In an aesthetic 
case like this, however, it is customized 
and adapted to the receiving site. Being 
very stable and keeping its volume in 
the healing phase, it should not be 
oversized to avoid flap contractions and 
/ or excessive volumes after healing.  
Since it is a particularly resistant matrix, 
I find it dangerous to shape it with a 
scalpel blade.  I suggest rather, the use 

of a zirconia cutter at low revolutions: 
in this way, it will avoid overheating and 
denaturing the collagen by maintaining 
the unaltered structural characteristics 
(Fig. from 26 to 30a).

5) Placement of the personalized 
collagen matrix and suture
The matrix should be placed in the 
mucous pocket created earlier. The soft 
tissues must be hermetically sutured on 

top of it so as to submerge it completely 
(Fig. 31).

6) Final impressions to realize the 
immediate provisional
With the completed impression, 
previously sectioned, with the three-
dimensional position of the implant, 
we will proceed to draw the limit of 
the emergence profile (Baseline) on 
the gingival mask. After selecting the 
anatomical portion of the tooth 1.1 
(Copying Line), it will be automatically 
created. Thanks to the design software, 
tooth 2.1. which, once milled in PMMA, 
will be luted to the titanium base and 
tightened to 20 Ncm on the newly placed 
implant. The real advantage of this 
technique is the fact that the provisional 
should not be re-established with acrylic 
resin in the patient's mouth with the risk 
of contaminating the grafted collagen. 
The provisional, correctly designed 
thanks to a personalized emergence 
profile, will favor the conditioning of 
the soft tissues supporting them and, 
in addition, the sealing of the wound 
margin, will protect the underlying 
collagen matrix, thus ensuring the final 
result (Fig. from 32 to 35).
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Fig. 32 — Digital planning of the second provisional screwed to the implant Fig. 33 — Milled tooth in PMMA

Fig. 34 — Provisional in position

Fig. 35 — Healing at 3 months

Third step
In this final phase, the case was finalized 
prosthetically following a "chairside" 
digital working method. The key to this 
step is the "Biogeneric Copy" that the 
prosthetic software makes available, 
through which it is possible to copy 
the morphology of the mock-up and 
the temporary crown screwed to the 
implant. With this approach we are 
going to share with the design software 

the anatomies previously tested for the 
realization of the definitive prosthetic 
ceramics.  

1) Creation of the "Gingival Mask" and 
"Bio Copy" of the front teeth
Three months later,  af ter 
osseointegration of the implant, the 
conditioning of the tissues appeared 
optimal in terms of quality of 
reconstructed volume. In Figure 36 it is 

possible to see how the gingival profiles 
were perfectly harmonious and natural 
looking thanks to the provisional.

At this point I performed the 
"Biocopy" of the front teeth and, after 
unscrewing the provisional from the 
implant, I copied the position of the 
papillae and the gingival parabola with 
the intra-oral scanner. In this way, by 
creating the so-called "Gingival Mask", 
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Fig. 37 — Soft tissue impression "Gingival Mask" Fig. 38 — "Biogeneric Copy" of the Mock-up and the Screwed 
Provisional

Fig. 36 — Appearance of soft tissues after removal of the temporary

Fig. 39 — Prepared teeth
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Fig. 40 — Final impression of prepared teeth

Fig. 42 — Drawing of the "BaseLine" highlighting the end of Preparation

Fig. 44 — Automatic creation of final restorations by the software 
CEREC

Fig. 41 — Gingival mask and definition of the emergence profile of 
the definitive crown 2.1

Fig. 43 — Drawing of the copy line

Fig. 45 — Morphological improvement through the use of digital tools

I shared the necessary morphological 
information with the software to realize 
the definitive prosthetics (Fig. from 36 
to 38).

2) Preparation of the front teeth
In the therapeutic plan I had planned 
to create 5 veneers, from 1.3 to 2.3 
excluding tooth 2.1, for which I had 
planned an implant supported crown 
(Fig. 39).

3) Final impression of the prepared 
teeth
With the upper arch prepared and 
the Scanpost and Tbase in place 
on the implant, it was marked with 
the intra-oral scanner copying every 
single anatomical detail not only of 
the prepared teeth but even teeth 
not involved in the preparation. It is 
necessary to have the matching virtual 
models - a fundamental prerequisite to 
obtain definitive prosthetics that have 
the same shape as the mock-up (Fig. 40).

4) Master model processing and digital 
design
Once the imprint phase is completed, 
we will rely on the software for the 
design of the definitive teeth. To begin 
with you need to draw the "Line Base" 
on the soft tissue profile, highlighting 
the area within which the software will 
detect and create a prosthetic crown 
with the correct emergence profile able 
to support the papillae and the gingival 
parabola previously conditioned. 
Subsequently, the "Baseline" will have 
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Fig. 46 — Milled definitive prosthetic teeth

Figs. 47 - 48 — Finalized prosthetic teeth

Fig. 49 — Definitive cementation with adhesive technique Fig. 50 — Color proof using colored glycerins

Fig. 51 — Preparation from the mock-up

to be drawn for each prepared tooth, highlighting the end of 
preparation.

In the following step you will draw the "Copying Line", 
selecting, from the master model made by copying the mock-
up. The software, by processing the information entered, will 
create the virtual prosthetic teeth. The digital tools that the 
software makes available are a valuable aid to perfect the shape 
of the prosthetic teeth (Fig. from 41 to 45).

5) Choice of material and milling of prosthetic teeth
The choice of material is another important key point. The 

Fig. 47 Fig. 48
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Fig. 52 — Finished case

modern dentist who decides to take 
the digital path must know perfectly 
the chemical-physical characteristics of 
the materials on the market because the 
latter are directly linked to the aesthetic 
and functional result that will be 
achieved. If it is clear to us how natural 
teeth react to light, considering aspects 
such as fluorescence, opalescence and 
translucency, our task will be to select a 
CAD/CAM block that is best suited to 
the situation, i.e. one that reacts to light 
as natural teeth do.

In general, my first choice is 
feldspathic ceramics since they allow me 
to get results that are closer the aesthetic 
characteristics of natural teeth. However, 
in a case in which it is necessary to mill 
prosthetic teeth in very fine thicknesses 
(0.2-0.3 mm), to avoid fractures during 
milling and to have accurate margins, it 
is necessary to orient oneself towards the 
choice of a hybrid ceramic containing a 
variable percentage of resin that gives a 
greater elasticity.

In addition to the "Chroma" and 
the "Value", in the choice of material 
to make prosthetic products intended 
for anterior regions; it is also important 
to consider the "Translucency". The 
"Multicolor" blocks, or so-called 
"Multilayer" blocks, have a stratification 
that goes from more opaque to more 
translucent. At the design stage, it is 
recommended to allocate this last area 

to the realization of the incisal edges of 
the front teeth.

In the shared clinical case, having 
the need to make veneers very thin, I 
selected a hybrid ceramic. As mentioned, 
yes, it is a more elastic material than 
a ceramic feldspathic and also offers 
the advantage of being marketed in 
industrially perforated CAD/CAM 
blocks for the fabrication of crowns 
screwed on implants.

More specifically, I milled five 
multicolor hybrid ceramic veneers, a 
monochrome hybrid ceramic abutment 
to better mask the greyness of the 
Tbase titanium and a multicolor hybrid 
ceramic crown (Fig. 46).

6) Finalization of prosthetic teeth
This point is very important as it will 
define the final appearance of prosthetic 
teeth. Mistakenly, in my opinion, we rely 
too much on products such as glazes 
or super colors to perform surface 
characterizations. The objective we 
should aim for at this stage should not 
be to achieve mirrors that reflect light 
evenly, but the creation of a surface 
texture capable of reflecting light in a 
different way that gives the prosthetic 
teeth a more natural appearance.

The Micro and Macro texture of each 
tooth should be sculpted by designing 
all those microdefects that are typical of 

natural teeth and that help us to better 
camouflage the prostheses.

When I use ceramic materials, I do 
not use super colors or glazes but I limit 
myself, after sculpting the texture, to 
polishing them with a series of rubber 
pads in order to enhance the anatomy 
of each individual tooth.

Another aspect to take into account 
is the fact that the thinnest part of the 
prosthetic such as the cervical third, 
after adhesive cementation, transfer the 
natural shade of the prepared tooth on 
the surface which, for example in this 
area, being the thinner enamel, it is more 
chromatic. To overcome this, there are 
tinted cements on the market through 
which it will be possible to modulate 
the final color after cementation (Fig. 
47 and 48).

7) Adhesive cementation
This last phase is very delicate because, if 
not managed correctly, could nullify the 
final result both from the point of view 
of aesthetics and function. It is good 
to remember that in order to achieve 
optimal stability of the prosthetics after 
their cementation, three factors are key:

• Isolation of the operating field 
by means of the rubber dam

• Conservative preparation
• Evaluation of the final color

I will overlook the importance of 
the rubber dam, in as I believe that, for 
the reasons already widely known and 
discussed by more than twenty years, 
all of us clinicians will have to know 
that adhesive cementation it must be 
performed by isolating the operating 
field.

On the contrary, I believe it is 
essential to stress how important 
conservative preparation of the teeth 
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Figs. 53-56 — Impact of the new smile on the patient's face

is: the enamel on the surfaces of the 
prepared teeth will allow a stronger 
adhesion than that of dentin. For 
this reason, I advise you to start the 
preparation from the mock-up stage, 
creating guide grooves of 0.5 mm depth 
using a calibrated cutter that allows us 
to save enamel. We must not forget 
that dentin needs to be hybridized 
immediately if it is exposed. By engaging 
the newly discovered collagen fibers, you 
will increase the resistance of the bond 
adhesive.

Waiting, in these cases, would result 
in the deterioration of the fibers and 
the consequent lowered resistance of 
the adhesive bond.

Equally important for the final 
aesthetic result is the third point. Today 
there are colored cements on the market 
that allow us to modulate the final color 
of the prosthetic mitigating the eventual 
discoloration of a devitalized tooth or 
a too chromatic dentin, or slightly 
changing the "Value" of ceramics. These 
products are marketed with the relevant 
colored glycerins as tests, by means of 
which it is possible to select the color 
of the cement suitable for the case (Fig. 
from 49 to 51).

Conclusions

I hope that reading this article can be a 
stimulus to see your work with different 
eyes.

My "vision" has led me to change 
my approach and my work protocols 
continuously over the years and to 
look with critical eyes, always trying 
to improve. After so many years of 
navigating the digital sea, I must admit 
that today, compared to 20 years ago, 
procedures have become simplified and 
what was once considered pioneering, is 
now part of accepted clinical protocols.

Technological innovations and the 
development of performance materials 
have allowed me, over the years, to 
reduce treatment times and discomfort 
for my patients and, in addition, to 
increase my profit margin.  This leads to 
a greater chance of investing economic 
resources in the development and 
technical advancement of my protocols 

with the aim of always improving the 
final results of aesthetic predictability 
and function (Fig. from 52 to 56). 
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