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Abstract

The Digital Smile Design (DSD) digital implant treatment planning solutions allow for predictable prosthetic results, DSD helps

in visualizing the end product through a blue print. The transition of patients from failing dentition to complete-arch implant
rehabilitation often means that the patient is rendered edentulous and has to wear a removable complete denture for a period of
time. Many patients find this unacceptable. With the immediate loading concept, it is possible to offer our patients a third dentition
on the day of extractions. Today, many people suffering failed dentition, moving towards edentulism, getting back their smile with
a fixed prosthesis could be priceless. This treatment provides a fixed interim prosthesis use throughout the rehabilitation process,
allowing patient comfort and prosthodontic control. The prosthesis is supported by the immediate implants that we placed which
are all on the same day. The implants and prostheses were functioning successfully after surgery. Combination of digital smile
planning and guided surgery helps to make a complex case which is carefully planned simpler and predictable in their implant’s
placement and delivery of the prosthesis within the same day. Modern implant-based dentistry has delivered something to the
edentulous patient that conventional dentures have never quite managed by comparison-substantially increased quality of life. A
prosthesis held solidly in place by dental plants not only provides the comfort and security a patient is likely to be missing with
removable dentures, it also preserves bone. Add to the equation emotional benefits -such as improved self-image, increased self-
confidence and a renewed social life-and an implant-based restoration becomes the clear choice.

Keywords: Digital smile design; Guided surgery; Facial driven; Implant planning and the all-on-4; Digital laboratory; 3D printing;
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Summary

Background: Two case reports representing a combination of
four concepts utilizing the Digital smile design, guided surgery,
delivering facial driven implant planning and The All-on-4™
Procedure. Their applications are interrelated. Today, preoperative
planning, and quantitative and qualitative jaw bone analysis cannot
be done without the use of at one of the concepts. The latest in a
series of achievements in this field is a method of making a guide
for The All-on-4™ procedure based on patient’s face, utilizing the
Digital Smile Design concept. This way pre implantology planning
reduces the chance of prosthetic and surgical complications to a
minimum and allows installation of dental implants in the most
optimal position for the immediate prosthetic work [1-10].

@ @ This work is licensed under Creative Commons Attribution 4.0 License | OJ]DOH.MS.ID.000513.

Aim

To show benefits of facial guided implantation in clinical
practice in an upper full mouth case rehabilitated with dental
implants. For treatment planning in this article all challenge our
willingness to accept compromise. Treatment success is most
important and is subject to the interpretation of the patient. Patient
satisfaction trumps the clinician’s view of the ideal outcome every
time that the two are not the same.

There is an increase in treatment need as the number and
proportion of the elderly in the world is increasing. Available data

indicates that the elderly population of Malaysia is projected to
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increase from 6.4% in the year 2000 to 7.0% in the year 2005, and
subsequently to 12.0% in the year 2020 [11].

As part of the Digital Smile Design (DSD) digital implant
treatment planning solutions allow for predictable prosthetic
results, DSD helps in visualizing the end product through a blue
print. This is unlike conventional implant placement that only
considered the available jaw bone without considering the face.

Case 1

Patient Miss A, 61 years old. When we begin this project
with the end in mind, we have a personal direction to guide our
project, without which we cannot accomplish toward our own
goals. Beginning with the end in mind is part of the process of new
dentistry, with the help with the DSD protocol by taking control of
the case. After that the CBCT with its qualitative and quantitative
analysis of bone tissue, we then decided to digitally place the
implants with straight and angled multi-unit abutments, to provide
soon to be edentulous patients with an immediately loaded full arch
restoration with only four implants. The software appliance made
virtual implants in the most optimal positions; treatment plan was
forwarded by the internet connection into the DICOM format to
Digital Smile Design Laboratory in Spain, along with the STL folders
of scanned plaster models in order to develop a guide. A few days

later, after approval sent, we received the guide.

Introduction

Historically, the implant procedure was performed only on
the basis of available jaw bone without considering the face [12].

However, with facial driven implant planning and the All-on-4
treatment concept, two implants placed vertically in the anterior
region and two placed up to an angle of 450 in the posterior region
[13]. These positions were made possible by CBCT concept of
radiological diagnostics, but with improved technical characteristics
of the device and accompanying software support; today, it became
a gold standard in most aspect of implants diagnostics [14]. This
technology allows preoperative planning and quantitative and

qualitative analysis of bone before and after extractions [14].

The latest in a series of achievements in this field is a method of
making a guide for implant using 3D printing technique. Prepared
guide reduces surgical complications based on patients’ photos and
videos. All things are created twice. We create them first in with our
basic DSD protocol even without treatment planning and then we
work to bring them into physical existence [15].

By taking control of our own design we can edit our work
thus taking control and responsibility for the outcome. We design
and edit our DSD using should be considered an opportunity to
achieve exceptional treatment results using alternative treatment
modalities [16]. The treating clinicians and laboratory technicians
in all three cases are well versed in ideal dentistry and yet feel
that the outcomes in situations like these are the most fulfilling
and rewarding. All three patients expressed their gratitude and
appreciation for treatment that far exceeded their expectations.
They were thrilled with the results and is this not the reason that
we engage in our profession each day (Figure 1).

Ve

Figure 1: Photos of before and after surgery.

Immediately after surgery|

J

The transition of patients from failing dentition to complete-
arch implant rehabilitation often means that the patient is rendered
edentulous and has to wear a removable complete denture for a
time. Many patients find this unacceptable [17].

Upon learning the immediate loading concept from Paulo Malo,
we at Klinik Pakar Pergigian Dr. Kamsiah have been utilizing this
concept. We can offer a third dentition on the same day. For many
people suffering failed dentition moving towards edentulism,
getting back their smile back with a fixed prosthesis could be
priceless [13].

Citation: Kamsiah G Haider. Digital Smile Design, Guided Surgery, Delivering Facial Driven Implant Treatment in A Failed Dentition: Case
Reports. On | Dent & Oral Health. 1(3): 2018. 0JDOH.MS.ID.000513. DOI: 10.33552/0JDOH.2018.01.000513.

This treatment provides a fixed interim prosthesis for use
throughout the rehabilitation process, allowing patient comfort
and prosthodontic control. The prosthesis is supported by the
immediate implants that we placed which are all on the same day.
The implants and prostheses were functioning successfully after
surgery [18].

One True Solution

Modern implant-based dentistry has delivered something to
the edentulous patient that conventional dentures have never quite
managed by comparison-substantially increased quality of life [19].
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A prosthesis held solidly in place by dental implants not the equation emotional benefits-such as improved self-image,
only provides the comfort and security a patient is likely to be increased self-confidence and a renewed social life-and an implant-
missing with removable dentures, it also preserves bone. Add to  based restoration becomes the clear choice [19,20] (Figures 2-7).

( )

Figure 2: 6 basics photographs needed. Combining digital smile design protocol, a pre-treatment planning, diagnostics, and guided surgery
with implants this situation and predictable prosthetics, as proven by numerous publications.

Figure 3: DSD sketches can be performed in presentation software such as Keynote (iWork, Apple, Cupertino, California, USA) or Microsoft
PowerPoint (Microsoft Office, Microsoft, Redmond, Washington, USA). This improved visualization makes it easier to select the ideal restorative
technique.
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( )

Figure 4: Guided surgery — using the DSD and a complete prosthesis as planned and facially driven treatment planning and guided implant
surgery. It all come in a Magic Box.

J
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Panoramic Xray
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Figure 5: From the very beginning case is overall treatment was guided by the DSD protocol and its Guided surgery was carefully planned
along the designed to make a complex case simple and predictable in their implants placement.
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( M)
Figure 7: This DSD protocol and AO4 concept allow for an implant supported fixed prosthesis on the same day.
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Combined Pre-treatment Plan with Digital Smile Design

Case 2
e N
Figure 8: Intraoral Photographs
\ J
N
Figure 9: DSD Protocol Photographs without dentures.
J

A 69-year-old man presented with a maxillary removable
partial denture (RPD) and mandibular removable partial denture
(RPD). He was unhappy with his removable dentures and expressed
strong interest in having fixed permanent teeth (Figures 8 & 9).

This guided full-arch immediate-function treatment modality
with the Digital Smile Design (DSD) digital implant treatment
planning solutions is well demonstrated with the following patient.
Upon clinical examination and radiographic evaluation, the upper
arch showed severe periodontal disease and poor prognosis of
remaining teeth. The clinical evaluation included information
regarding lip length and support, existing tooth position within the
denture and existing teeth, centric and lateral occlusion, restorative
space, and speech. Intraoral and extraoral photographs of patient
with and without dentures were taken for the purpose of Digital
Smile Design (DSD) treatment planning using Keynote. Consent was
taken for the usage of patient’s personal details and photographs.
The DICOM data sets, STL file format, which is a stereolithography
CAD software created by 3D Systems, and clinical photographs were
then uploaded to the laboratory in Spain, Madrid, using a digital
form. In the lab, the patient’s STL files were then superimposed
with the underlying 3-D bone structures taken from the CBCT

scan, forming a complete 3-D patient-specific data set. Using the

DSD protocols, we achieved a complete data set of hard tissue, soft
tissue, and biomechanical relationships, by merging the digital
impressions, bite, and six clinical photographs, together with the
underlying 3-D bony anatomy from the CBCT scan.

Next, by utilizing the digital smile design principle foraharmonic
smile, the necessary measures for a complete digital workflow
for facially driven dentistry could be accurately determined. A
simulated smile of the end result was shown, and the treatment
plan was discussed with the patient. A graft less solution was
presented to the patient that included full-arch immediate loading
in the maxilla, executed via a fully guided immediate-function
approach at one appointment, that would include placement of a
prefabricated, monolithic PMMA bar-supported maxillary fixed

provisional prostheses.

The maxillomandibular relationship was recorded with the
help of resin record base and wax occlusion rim. Ultrasonic scaling
for the lower arch was done and patient was instructed proper oral
hygiene practices including the use of a chlorhexidine mouth rinse
before and during the healing process. Any tooth that required
removal was extracted. Antibiotic prophylaxis and analgesia were
prescribed prior to surgery (Figure 10).

Citation: Kamsiah G Haider. Digital Smile Design, Guided Surgery, Delivering Facial Driven Implant Treatment in A Failed Dentition: Case
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Figure 10: Maxillomandibular relationship using two marks on
patient’s nose and chin.

J

On the day of implant placement, the All-on-4 surgical guide
was placed in the maxilla arch and secured with three fixation

pins while using a bite registration against the opposing natural
teeth and RPD to verify its appropriate 3-D position. The two distal
implants placed in the posterior region are tilted anterior to the
maxillary antrum, at an angle of 30°, 3mm height. The implant size
was 4x15 mm and drilled till 15mm. Whereas, the anterior implants
was drilled straight at a 5mm height till 13mm. The implant chosen
(Dentium) has a design and osseoconductive surface appropriate
for ensuring sufficient primary stability for immediate function.
The surgical guide and implant mounts were then removed, and
the preselected multi-unit abutments were placed and torqued into
position according to manufacturer’s recommendation. Cone beam
computed tomography (CBCT) and periapical radiographs were
used to verify full seating of all abutments. A manual torque wrench
is used to check the final torque, which should be at least 35 Ncm to
allow immediate function (Figure 11).

Ve
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Figure 11: Stress distribution on the Lava restoration along the shoulder margin (a) and Chamfer margin (b).

J

However, during the 1-month review visit, the implant on 15
failed showing mobilty and patient was having pain, hence a new
implant was placed with a bigger diameter of 4.5 x12mm. Three
months later, a new impression was taken for the fabrication of the

final monolithic PMMA bar-supported maxillary fixed prostheses.

After a month, the upper fixed prosthesis was issued along with
the lower removable partial denture. Patient was placed on 20days,
1 month, 3 months and 6 months review (Figures 12 & 13).

Ve

Figure 12: DSD Protocol Clinical Photograph at 20 days review post surgery

J
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Figure 13: Restored smile.
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Conclusion

This All on four treatment has a long and proven track record to
be one of the most predictable in terms of treatment outcome. This
procedure has integrated itself as a part of routine treatment plans
in our dental clinic because of increasing popularity and patient
acceptance. In order to uphold this success, optimum pre-treatment
using the DSD protocol is done first together with the diagnosis
and even before treatment planning the case. Hence, computerized
tomography aided imaging and template-guided surgery plays an
importantrole in pre-placement planning and helps ensure positive
outcomes. This article describes the benefits of pre-plan treatment
using the DSD protocol, the All on Four concept and computer-
guided surgery as compared with conventional implant placement

procedures, along with a case report.
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