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Purpose: To describe a digitally designed device for improving esthetic and occlusal planning for full-arch
implant-supported rehabilitations. Materials and Methods: A step-by-step clinical and technical protocol is
described to obtain an esthetic rim. Alternatives in terms of design and case requirements and the clinical use
of the device are also described. Results/Conclusion: An integral approach based on esthetic and functional
needs is mandatory in full-arch restorations. The proposed device can improve teamwork and communication,
minimizing possible errors. Future proposals are needed to achieve a fully digital protocol in the fabrication of

volves a series of steps that should be meticulously performed. These organized
stages are important in order to achieve a result that meets esthetic and occlusal
expectations and assures clinical stability over time.

A fundamental step in the early stages of treatment is to share the clinical data
with the dental technician, who will elaborate the prostheses. For this reason, the
use of photographs, rims, or provisional prostheses to identify and set the esthetic
parameters, skeletal referential planes, intermaxillary relationship, and other funda-
mental information is essential."2 Nowadays, data collection can be done by analog
or digital means.

Although many different techniques have been proposed, rims for implant-support-
ed prostheses are still being elaborated following the universally accepted parameters
used in mucosa-supported total prostheses based on average measurements that
will later be confirmed or modified by the clinician.?# The possibility of screwing the
rims to the implants offers greater stability and precision®®; however, factors such as
a subgingival connection, divergent implants, and imprecise transference can make
this process challenging, resulting in a difficult clinical step for the professional and
an uncomfortable experience for the patient. Moreover, there is some complexity in
recording a precise intermaxillary relation, because deprogramming attachments like
the single central screw or other similar devices are usually left aside, which affects
the precision in this crucial clinical step.”-'2

Digital technology allows the clinician to improve certain protocols and techniques
due to the integration between meshes and different digital files. This is a useful
process for obtaining the desired esthetic and occlusal integration. Using intraoral
scans of the patient’s current protheses, facial scans, and clinical pictures to design
customized rims can make these steps and techniques more friendly and precise.’>
The designs of these devices can include creative features, such as tooth shapes,
planes, etc, for taking better intermaxillary records with anterior deprogrammers
easily and accessibly for the clinician.’™-'8

The fabrication of an implant-supported prosthesis for edentulous patients in-

Correspondence to:

Dr Diego Bechelli

Avenida Gaona 1770 1A (1416)

CABA, Buenos Aires, Argentina

Email: db@clinicabechelli.com.ar

Submitted October 28, 2020;
accepted July 20, 2021.
©2021 by Quintessence

Publishing Co Inc.

Volume 34, Number 6, 2021

© 2021 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.

829



Clinical Concepts/Inspyred

From a clinical point of view, an ideal planning device
should have a customized design based on the patient’s
esthetic and functional references'®2%; adequate stabil-
ity, retention, and support; fluent clinical steps with
fewer placing/pull-out repeats; and easy and comfort-
able obtainment of the vertical dimension of occlusion
(VDO)?'-23 and centric relation of occlusion (CRO).242>

The use of scan bodies and intraoral scanners (I0S)
for full-arch rehabilitations has a background of low
scientific support regarding the accuracy of current
hardware.2® Some specific hardware showed promis-
ing results,?’ but future research is needed to achieve
strong supporting evidence. Photogrammetry technolo-
gies were proposed to solve this problem with promising
results.?8-31 However, the classic open-tray impression
with splinted transfer is still the best-supported option
for full-arch structures, connecting several implants with
a single-piece prosthesis.32-34

The design and protocol of a screwed esthetic printed
rim with anterior deprogrammer (APRAD) for implant-
supported full-arch rehabilitation is presented, with the
aim of improving patient comfort and optimizing clinician
chairside work time. Several options in terms of design
and shape are given, according to different clinical cases
and situations.

MATERIALS AND METHODS
The designed device is based on a patient’s current pros-

thesis (Fig 1). If such prostheses are not ideal in terms
of esthetic or occlusal conditions, it is recommended to

830 The International Journal of Prosthodontics

Fig 1 Maxillary and mandibular printed
rims with anterior deprogrammer.

undergo clinical improvement or minor digital recon-
struction using pictures and meshes in an appropriate
software (Smile Creator, Exocad). If the esthetic/occlusal
requirements are not currently being met, major modi-
fications are needed to achieve them.

Taking into account that there is not strong evidence
available to support a fully digital protocol for full-arch
rehabilitation, an analog transfer is still the safest way to
obtain an accurate 3D implant position model. A step-
by-step guide is proposed:

1. Facial photographs and an intraoral scan (Trios 3,
3Shape) of the prostheses and the surrounding
mucosa, including the palate, are taken. This infor-
mation will guide the technician when establishing
the shape and volume of the future rim.

2. An analog impression using splinted implant
transfers, polyvinyl siloxane (PVS), and the
customized open-tray technique is performed.

The collected data are then sent to the lab to perform
the following steps:

1. Fabrication of a master cast model, obtained from
the conventional impression.

2.Bench scanning of cast model (Ceramill Map,
Amann Girrbach) with the scan bodies screwed
onto the implant replicas; the file is then uploaded
to the design software (Exocad)

3. Superimposition of files on design software
(intraoral scan and bench scan files; Fig 2a)
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Once the software superimposes
the working model and the patient’s
previous prostheses, the implants for
screw retention are selected, and the
shape and size of the rims are de-
signed (Figs 2b and 2¢).

From a design point of view, the
rim has three zones: the esthetic, the
functional, and the deprogramming
zones (Fig 3).

There are several design possi-
bilities in the esthetic zone, such as
printing the rim smooth or with an
anatomical shape on the anterior
sector as a guide to visualize the
esthetic aspects and dentolabial dy-
namics (Fig 4). The maxillary anterior
palatal sector of the rim is designed
with a similar shape to an occlusal
splint.

In the functional zone, the device
should be 2 to 3 mm below the oc-
clusal plane of the referential pros-
theses, which avoids occlusal contact
during the self-induced record. The
occlusal surface must have grooves
to be captured by the I0S. The width
of this area should be 1 to 2 mm
greater than the occlusal platform of
the prostheses. The lack of occlusal
contact between the rim and the op-
posite arch is a necessary principle
for future deprogramming.

The design of the deprogramming
zone (palatal face) will depend on
which kind of deprogrammer is
chosen. It could be smooth and
with an inclination like a Lucia Jig,
to be articulated with an incisal pin
on the opposite arch for Gothic arch
tracing; it may have bilateral canine
contact; or it may have a palatal bite
plane without inclination, like a Kois
deprogrammer (Fig 5).

Regarding the mandibular rim,
the anatomy of the anterior sector
must be similar to the referential
prostheses (Fig 6), with a little acute
mound on the midline to allow for an
intermaxillary record through Gothic
arch tracing on the palatal side of the
maxillary rim.

In the case of a single maxillary
prosthesis, a printed jig with the
shape of an inscription spike to place

Fig 2 Maxilla rim design. (@) Overlapped meshes to determine the size and shape of the
anterior deprogrammer. (b) Design of the rim based on current prostheses. (c) Abutment
selection and final design, ready for 3D printing.
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on the anterior teeth can be made.
For single mandibular prosthesis
cases, a device similar to a Lucia jig
on the maxillary anterior teeth is
recommended.

The designed device is printed
(Max UV, Asiga). Once the rim is
screwed in the patient’s mouth, the
following clinical steps are proposed
to obtain the esthetic and occlusal
information:

1. Upper lip support: The rim’s
angulation will be verified
through a facial visualization
with the lips in closed/resting
position by frontal and lateral
analysis. The buccal volume
of the APRAD can be reduced
or augmented as preferred,
according to the analysis results.

2. Maxillary incisal edge (UIE): The
length of the maxillary central
incisors will be determined
by the rim exposure when
the upper lip is in the resting
position and after some phonetic
testing. The rim can be originally
designed with some millimeters
of incisal oversize to allow for
adjustment directly inside the
patient’s mouth (Fig 7).

3. Maxillary middle dental line:
Based on facial and dentolabial
parameters.

4. Smile line: Analysis of the
gingival margin of the maxillary
anterior teeth is based on the
position of the lips when the
patient is smiling.

5. Maxillary occlusal plane:
Determined with the frontal
(horizontal bipupillary plane) and
lateral (Camper’s plane) views
based on the photographs, the
superimposed files, and the
virtual articulator.

6.VDO: With a mandibular closing
rim, the lower spike is adjusted
over the maxillary rim. Then, the
facial and dentolabial aspects
from the frontal and lateral

Fig3 The (a) esthetic, (b) functional, and (c) deprogramming zones. views are evaluated (Fig 8).

7. Setting a CRO: Using articulating
paper in the anterior area of the
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Fig 4 Different design options for printed
rims. (@) Smooth buccal rim with anterior
deprogrammer. (b) Esthetic rim with anterior
deprogrammer, including dental shapes.

rims, centric and eccentric mandibular movements
(protrusive and lateral movements) are indicated
to the patient. The CRO must be identified at the
vertex of the arrow (Fig 9a) or in the simultaneous
bilateral canine contacts (Fig 9b), depending on
which method was chosen.

8. Registering the CRO: With the patient in CRO, an
intraoral scanning of the posterior lateral surfaces is
done, and the position is recorded (Fig 10).

DISCUSSION

The intermaxillary relationship in full-arch implant
restorations has always been a challenge for the clini-
cian and has great importance for the lab technician’s
work.

Digital technologies offer advantages regarding the
development of personalized devices that allow for some
reduction in clinical/laboratory working time, optimizing

Albertini et al

the required steps to achieve a suitable implant-support-
ed prothesis. The learning curve to achieve an optimal
use of some of these tools can be difficult, and, more-
over, constant updates and new features arrive faster
than scientific evidence. Thus, clinicians should focus
mainly on procedure objectives rather than on the digital
tools used to perform it.

The proposed protocol combines classical impressions
and digital techniques to utilize the best features of each.
The improvement of esthetic communication, taking ad-
vantage of provisional prosthesis information, and the
possibility of a self-induced workflow for occlusal data re-
sultin a superior clinical process, reducing time-consuming
sessions. However, an analog step is still necessary to
obtain an accurate working model, and some skills in digi-
tal design tools and 3D printers are also needed. Further
research is required to provide stronger evidence of the
effectiveness and feasibility of this device and to obtain a
safe fully digital protocol for edentulous patients.
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Fig 5 Deprogramming options in the ante-
rior zone. (a) Tilted plane (Lucia jig—style). (b)
Canine stops for simultaneous and bilateral
canine contact. (c) Horizontal plane (Kois-
style).
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Fig 6 Mandibular rim design. (@) Initial
rim design based on the current prosthe-
sis. (b) Final mandibular rim design with
anterior incisal mound for deprogram-
ming and selected abutments.

Fig 7 Esthetic parameters. (@) Determi-
nation of maxillary incisal edge based on
the patient’s lips at rest. (b) The customiz-
able esthetic printed rim can be adjusted
as preferred.
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Fig 8 Maxillary rim in place, establishing a new vertical dimension of occlusion.

Fig 10 The final centric relation of occlusion and vertical dimension of occlusion positions are scanned intraorally.
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CONCLUSIONS

From this publication, the following conclusions could
be reached:

. The esthetic printed rim with anterior

deprogrammer may improve teamwork
communication by the collection of esthetic and
functional references, in an easier, faster, and more
precise way, minimizing possible mistakes.

. With the esthetic printed rim with APRAD, it is

possible to capture CRO and the selected VDO at
the same time with a single digital record.
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