http://dx.doi.org/10.1590/1981-863720210005220200036 | C I_l NlCAL

Masticatory efficiency, quality of life, comfort, retention
and satisfaction on digital denture: case report
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ABSTRACT

The aim of this study was to describe a clinical protocol for fabrication of maxillary and mandibular dentures using CAD/CAM technology.
Further, digital and conventional dentures fabricated for the same patient were compared. The comparison was based on patient’s
satisfaction, comfort, retention, number of follow-up sessions, masticatory performance and quality of life. No laboratorial step was
needed for CAD/CAM fabrication and less sessions were required up to denture insertion. Compared to the conventional dentures,
digital dentures provided better satisfaction, comfort and retention and required less follow-up sessions. Both dentures presented
similar results about masticatory performance and quality of life. As a conclusion, digital denture is a viable treatment alternative
for edentulous patients. However, controlled and randomized clinical trials are required to reveal the real benefits of this treatment
alternative compared to the conventional denture.

Indexing terms: Computer-aided design. Denture, complete. Dentistry.

RESUMO

O objetivo deste estudo foi descrever um protocolo clinico para a fabricacdo de proteses superiores e inferiores usando a tecnologia
CADI/CAM. Além disso, as proteses digitais e convencionais fabricadas para o mesmo paciente foram comparadas. A comparacao foi
baseada na satisfacdo, conforto, retencdo, nimero de sessées de acompanhamento, desempenho mastigatorio e qualidade de vida do
paciente. Nenhuma etapa laboratorial foi necessaria para a fabricacdo de CAD/CAM e menos sessoes foram necessarias até a insercao da
protese. Comparadas as proteses convencionais, as proteses digitais proporcionavam melhor satisfacéo, conforto e retencao e exigiam
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menos sessées de acompanhamento. Ambas as proteses apresentaram resultados semelhantes sobre desempenho mastigatorio e
qualidade de vida. Como concluséo, a protese digital é uma alternativa vidvel para o tratamento de pacientes desdentados. No
entanto, ensaios clinicos controlados e randomizados sdo necessarios para revelar os beneficios reais dessa alternativa de tratamento

em comparagédo com a protese convencional.

Termos de indexacao: Odontologia. Protese total. Desenho assistido por computador.

INTRODUCTION

In the past years, the Computer Aided Design/
Computer Aided Machining (CAD/CAM) technology has
been widely used and extended to the fabrication of complete
dentures [1,2]. Data for designing of a digital prosthesis
can be acquired from a impression or intraorally [3].

The most recent literature has tried to eliminate
anatomic and functional impressions for fabrication of
complete dentures using CAD/CAM technology [4]. Despite
of the techniques for intraoral scanning in complete
edentulous patients, the presence of smooth and
undefined structures results in poor digitalization with
several errors [5]. This limitation is even more critical for
mandibular ridge exhibiting undifferentiated structures for
intraoral scanning [4].

Although impression is still required for fabrication
of digital dentures, there are several advantages compared
to the conventional denture [6-8]. Digital technology
requires less clinical sessions up to denture insertion, less
or no laboratorial steps and exhibits no polymerization
shrinkage. In addition, record of digital data provides easier
replacement of complete dentures [6-8].

Although such advantages had been described in
previous studies, comparison between conventional and
digital techniques for rehabilitation of complete edentulous
patients is still based on laboratorial studies [9-12].
Furthermore, authors comparing conventional and digital
dentures in the same patient did not compare masticatory
performance between both treatment alternatives [13].
So, the aim of this study was to describe a clinical protocol
for rehabilitation with maxillary and mandibular dentures
fabricated with CAD/CAM technology. In addition, digital
and conventional dentures fabricated for the same patient
were compared. Patient’s satisfaction, comfort, retention,
number of follow-up sessions, masticatory performance
and quality of life were evaluated. The null hypothesis
assumed that there is no difference between both protocols
for fabrication of complete dentures.
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CASE REPORT

Female patient, 69 yearsold, maxillaryand mandibular
denture wearer, required specialized dental treatment for
replacement of old dentures. After clinical exam, tooth
wear, alteration in occlusal plane and poor retention were
observed in both maxillary and mandibular dentures. The
treatment planning was replacement of both dentures
using conventional and digital processing techniques. The
old dentures were not used as a reference since esthetic
and functional characteristics were unappropriated.

For conventional technique, maxillary anatomic
impression was taken with irreversible hydrocolloid
(Jeltrate, Dentsply®) while mandibular impression was taken
with condensation silicone putty material (Perfil-putty
and catalyst Perfil Club, Coltene®©). After adjustment of
individual tray, border molding was done with impression
compound (Exata- DFL®) and functional impression was
taken with polyether (Impregum, 3M®©). Then, adjustment
of wax rim, maxilomandibular record and mounting in
semi-adjustable articulator were done. Lip support, occlusal
plane, occlusion and esthetics of artificial teeth mounted
in wax rim were evaluated at clinical trial. Then, maxillary
and mandibular dentures were inserted and the patient
was instructed about oral care. A conventional protocol
for denture processing was followed; including flasking,
wax removal, condensation, pressing, polymerization,
deflasking, remounting in articulator, occlusal adjustment
and finishing/polishing.

After 3 months of dentures insertion, a validated
questionnaire about oral health-related quality of life
in edentulous people (OHIP-EDENT) was applied [14].
Further, the number of follow-up sessions was recorded
and masticatory performance was evaluated by the
sieving method validated by Slagter et al. [15]. After that,
digital dentures were fabricated. First, maxillary anatomic
impression was taken with irreversible hydrocolloid (Jeltrate,
Dentsply®) while mandibular impression was taken with
condensation silicone (Perfil-putty and catalyst Perfil Club,
Coltene®) (figures TA and 1B). In the same session, adjusted
wax rims were used as individual trays for functional



impression. Border and functional impression were taken
with polyvinyl siloxane (Express XT — 3M) putty-wash technique
(figures 1C and 1D). Then, maxillomandibular record was
taken with polyether (Impregum, 3M®) (figure 1E).

After that, the impression and maxillomandibular
record were scanned in the laboratory (3Shape Dental

Digital complete denture

System) (figure 2A, 2B, and 2C). Dentures were virtually
planned with digital data (figure 2D) and testing dentures
were fabricated (Figures 3A and 3B) for clinical trial.
After approval and selection of artificial teeth, a block of
polymethyl methacrylate resin (AvaDent Digital Dental)
was machined in one step (denture base and teeth) for

Figure 1. A) Anatomic impression of maxillary ridge. B) Anatomic impression of mandibular ridge. C) Maxillary functional impression using adjusted wax rim. D)
Mandibular functional impression using adjusted wax rim. E) Maxillomandibular record.

Figure 2. A) Scanning of maxillary impression. B) Scanning of mandibular impression. C) Scanning of maxillomandibular record. D) Digital planning of maxillary

and mandibular dentures.
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fabrication of maxillary and mandibular dentures (figures
3C and 3D). At third session, dentures were inserted and
the patient was instructed about oral care (figure 3E).

Similar to conventional dentures, quality of life
and masticatory performance were evaluated 3 months
after digital dentures insertion. Before insertion of digital
dentures, the patient was instructed to wear the old
dentures during 15 days in order to avoid the influence
of new conventional dentures on the evaluation of
digital dentures. The number of follow-up sessions was
also recorded and the patient was asked about comfort,
retention and satisfaction with each denture. To assess
these variables, a questionnaire proposed by Sato et al.
[16] and validated by Cunha (2004), where satisfaction
was assessed in relation to the following criteria:
chewing, tasting, phonetics, painful symptoms, aesthetics,
adaptation, retention and comfort [17].

DISCUSSION

The null hypothesis was partially accepted.
Data about OHIP-EDENT and masticatory performance
were similar for both digital and conventional dentures.
However, digital dentures showed better results about
comfort, retention and satisfaction. In addition, less follow-up
sessions were needed for digital dentures fabricated with
CAD/CAM technology.

OHIP-EDENT score for both dentures was 4 (table
1), indicating low impact of oral health on quality of life.
These values are in accordance with clinical studies about
oral health-related quality of life in denture wearers [18].
Since this evaluation was conducted after adjustment
of denture base and a certain period of adaptation to
denture wear, pain was not reported in both situations
[19-21]. Furthermore, since both dentures were removable
and supported by mucosa, the evaluation of OHIP-
EDENT domains (functional limitation, pain, psychological
discomfort, physical disability, psychological disability, social
disability and handicap) were similar. The same behavior
was found for masticatory performance.

Table 1. OHIP-EDENT scores for digital and conventional dentures.

Digital denture Conventional denture

Variables
Mean Mean

Functional limitation 2.0 2.0
Pain 0.0 0.0
Psychological discomfort 0.0 0.0
Physical disability 2.0 2.0
Psychological disability 0.0 0.0
Social disability 0.0 0.0
Handicap 0.0 0.0
Total OHIP 4.0 4.0

Figure 3. A and B. Maxillary and mandibular testing denture. C and D. Maxillary and mandibular digital denture. E. Patient’s smile with new digital dentures.
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Considering that both dentures had no additional
retention besides ridge and muscles, similar X50 values
(reference unit for analysis of masticatory performance by
sieving method) were found (6.9 for conventional denture
and 7.0 for digital denture). On the contrary, literature
shows that implant-supported dentures present better
masticatory performance [22-24]. Assuming that the
patient reported better retention for digital dentures, the
reduction of laboratorial steps in digital technique may has
influenced this result since resin polymerization shrinkage
observed in the last laboratorial step for conventional
denture influences denture dimension and retention [6-8].

As a consequence, a reduced number of follow-up
sessions was needed for digital dentures. The dimensional
stability promoted by CAD/CAM technology probably
reduced base and occlusal adjustments [6-8]. The patient
also reported better comfort and satisfaction with digital
dentures, which is probably related to better stability and
less adjustment sessions.

A total of three clinical sessions were required for
fabrication of digital dentures with CAD/CAM technology.
Literature reports digital dentures inserted with only two
clinical sessions but testing dentures were not evaluated
in those studies [1,6-8]. It is important to advise that
professional skills about CAD/CAM system are mandatory
for fabrication of digital dentures with less clinical sessions
[5]. So, the professionals must be properly trained about
CAD/CAM system before using such technology in patients.

Contrary to digital dentures, five clinical sessions
were needed for fabrication of conventional dentures.
So, CAD/CAM technology represents a faster treatment
alternative for those elderly patients with limitations for
displacement to dental office.

This study also evaluated the influence of CAD/CAM
technology on masticatory performance. Previous clinical
studies comparing digital and conventional dentures did
not conduct such analysis, which is relevant for quality of
life in edentulous patients [13]. However, this evaluation
was performed with a single patient, suggesting further
studies with higher sample size for confirmation of those
results.

CONCLUSION

In conclusion, digital denture was a viable
treatment alternative for edentulous patients. According

Digital complete denture

to the clinical case, the variables satisfaction, comfort and
retention were more satisfactory in the digital prosthesis
for the studied patient. For this case, digital denture
required less follow-up sessions compared to conventional
denture. Similar quality of life and masticatory performance
was found for both dentures. However, controlled and
randomized clinical trials are required to reveal the real
benefits of this treatment alternative compared to the
conventional denture.
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