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INTRODUCTION

D
igital workflow has revolutionized the field of

dentistry. In addition to digital radiographs and

photographs, a 3-dimensional (3D) virtual patient

can be created for diagnosing and simulating an

entire treatment plan noninvasively. Furthermore, digital work-

flow allows for sharing treatment plan data immediately with

other professionals via network-communication tools. These, in

turn, help to achieve patient expectations.1

When combined with intra- and extraoral scanners, facial

analyses such as digital smile design are significant beneficial to

the esthetic demands of the patient.2 Moreover, combination

and integration of all data from hard (cone-beam computerized

tomography [CBCT]) and soft tissues (intra- and extraoral scans)

to be used during virtual surgical and prosthetic planning

enable an even better prediction of treatment outcomes.

Among the advantages of the aforementioned methodology

are the virtual wax-up tools for easy adjustments of teeth,

shape, size, and position, as well as occlusal modifications

according to the patient’s morphological features and condi-

tions.3,4 However, selecting tooth shapes from a variety of

digital libraries may be time-consuming to achieve patients’

expectations.

Different methodologies for assessing the esthetic charac-

teristics of patients have been proposed in the literature. One

of the available methods is the use of an application named

‘‘digital smile design’’ (DSD), which allows for previsualization of

esthetic outcomes during prosthetic treatment planning.5 The

rationale of using DSD in implant dentistry is to conduct facially

driven surgical and prosthetic planning, as well as decision

making with regard to treatment choices for the patient.

However, little is known about the impact of DSD on digital

workflows for full-arch implant-supported prostheses.

Thus, the aim of this report is to describe a digital workflow

for maxillary full-arch implant rehabilitation based on dental

arch characteristics of a relative of the patient to be

rehabilitated, as desired by the own patient. The patients

involved in the performed dental technique signed an informed

consent form giving permission for publication of this

technical/clinical case.

CASE REPORT

A 58-year-old female patient presented at the clinic of the

university of this study. She was using a full-arch implant-

supported temporary prosthesis and was dissatisfied with the

respective esthetics (Figure 1a and b). Initially, we scanned both

primary and antagonist arches as well as the occlusion of the

patient using an intraoral scanner (Trios II, 3Shape, Copenha-

gen, Denmark). The temporary prosthesis was removed, and all

implants (Neodent, Curitiba, Brazil) were scanned with the same

intraoral scanner using scan bodies for screw-retained abut-

ments (Mini Pilar, 4.1 mm in diameter, Neodent; Figure 2a).

Then, to complete occlusal registration, we split the temporary

prosthesis at the sagittal midline with a cylindrical drill and

again scanned the primary arch with half of the provisional

prosthesis in position and without scan bodies in the opposite

side to scan soft tissues around the screw-retained abutments.

Finally, another intraoral scan was performed again after

switching the side of the half temporary prosthesis. All

obtained images were saved in standard tessellation language

(STL) file format.

All resulting STL files were imported in the same computer-

aided design (CAD) software (Meshmixer, Autodesk, San Rafael,

Calif). We created both maxillary and mandibular digital casts

with slots designed for conventional implant analogs at the

primary arch and connected the casts with a bar. Then, we

printed 3-dimensionally (Titan II, Kudo3d, Pleasanton, Calif)

both casts and artificial gingiva of the primary arch using cast
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and soft resins (Makertech Labs, Curitiba, Brazil), respectively

(Figure 2b).

The patient selected the dental arch shape and smile of her

daughter as a base for her full-arch implant-supported

prosthesis. We performed facial analysis with the DSD

methodology to confirm whether both patient and her

daughter had similar esthetic characteristics (Figure 3a). The

patient’s daughter underwent an intraoral scan of the maxillary

dental arch. The resulting image was exported as an STL file,

and the digital design of the teeth was edited to adjust to the

main patient’s esthetics. Then, we digitally designed (Modellier

Software, Zirkonzahn, Gais, Italy) and fabricated a temporary

polymethyl methacrylate (PMMA, Trilux Multilayer, RuthiBras,

Pirassununga, Brazil) prosthesis from the resulting STL file with

a milling machine (Zirkonzahn M4, Zirkonzahn; Figure 3b). The

resulting temporary PMMA prosthesis was screwed in the

implant analogues of the 3D-printed casts to check occlusion

and to make occlusal adjustments (Figure 3c). We tried the

temporary prosthesis in the oral cavity and made a silicone

mask to assist in the layered application of ceramic to be made

afterward.

Considering the STL file of the temporary PMMA prosthesis,

we digitally designed (Modellier Software) and milled (Zirkonzahn

M5) a compatible zirconia framework (Figure 4a). Then, we

performed a layered application of gingival and tooth-colored

ceramic (Creation CC, Creation Willi Geller International GmbH,

Meiningen, Austria) over the zirconia framework by using the

previously made 3D-printed casts and silicone mask to finish the

definitive full-arch implant-supported prosthesis (Figure 4b and c).

DISCUSSION

The present dental technique is aimed to offer more options to

achieve fast satisfactory esthetic outcomes with an implant

digital workflow, without using digital libraries. In this context,

the rehabilitation of one patient’s dental arch based on the

intraoral scan of a second patient requires both patients to have

similar facial measurements. After superimposing the intraoral

scans of both patients in the CAD software, the professional can

digitally edit the teeth shape, color, and occlusion to match the

clinical situation of the patient receiving implant rehabilitation.3,6

FIGURES 1 AND 2. FIGURE 1. (a) Initial clinical view of the full-arch implant-supported temporary prosthesis. (b) Initial occlusal view of the
abutments without the temporary prosthesis. FIGURE 2. (a) Without the temporary prosthesis and using scan bodies for screw-retained
abutments for digital scanning of maxillary implants. (b) Maxillary/mandibular casts and artificial gingiva printed 3-dimensionally using
resins. Both casts are connected with a bar.
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The present findings are in agreement with a previous study on

digital workflow for full-arch implant rehabilitation using a

similar methodology for digital prosthetic planning.7

Among the main advantages of a digital workflow

compared with conventional procedures are fewer patient

visits, better results of marginal fit, and reproducibility of the

prosthesis.6 Furthermore, despite the fact that the case report

described herein involved the rehabilitation of osseointegrated

implants, the present digital workflow can also be used for

treatment planning before implant placement (ie, for surgical

planning of image-guided implant surgeries). For this purpose,

facial and intraoral scans should be used for performing digital

prosthetic planning, before combination with CBCT scans. As a

result, prosthetically driven implant planning and the corre-

sponding surgical guide design can be performed with

satisfactory precision,7 even if bone grafts are required before

implant placement.8,9

The main disadvantage of the present methodology was to

achieve an appropriate occlusal registration, which is expected

for digital workflows in full-arch implant rehabilitations.2 As a

FIGURES 3 AND 4. FIGURE 3. (a) The patient selected the dental arch shape and smile of her daughter as a base for her full-arch implant-
supported prosthesis. The facial analysis of digital smile design methodology can be then used to confirm whether patients and relatives
have similar esthetic characteristics. (b) Provisional polymethyl methacrylate (PMMA) fabricated from the digital design of the teeth
adjusted to the main patient’s esthetics. (c) PMMA prosthesis screwed in the implant analogues of the 3-dimensionally-printed casts to
check occlusion and make occlusal adjustments. FIGURE 4. (a) Considering the final standard tessellation language file, a compatible
zirconia framework was digitally designed and milled. (b) Final maxillary prosthesis with layered application of gingival and tooth-colored
ceramic over the zirconia framework. (c) Patient’s final natural smile.
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result, 2 intraoral scans were necessary to register the patient’s

occlusion. For this purpose, however, the provisional prosthesis

had to be split at the sagittal midline and scanned one-half at a

time without scan bodies in the opposite side, to achieve an

appropriate vertical dimension while capturing images of soft-

tissue conditions around implant abutments.

In conclusion, the present technique allows for a full digital

workflow for maxillary full-arch implant rehabilitation based on

intraoral scans of a relative of the patient who had similar

esthetic characteristics.

ABBREVIATIONS

3D: 3 dimensional

CAD: computer-aided design

CBCT: cone-beam computerized tomography

DSD: digital smile design

PMMA: polymethyl methacrylate

STL: standard tessellation language
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