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Abstract

Background. Additive manufacturing has
introduced novel materials and workflows
for complete denture fabrication; NOWEVET, | i s it fmetaoyine b s compis demes oY o pies ehabiated
high-quality clinical evidence comparing # Evaluation
patient-centered outcomes of 3D-printed it | e e
and conventionally fabricated dentures eSSy
remains limited. This compared oral health-

related quality of life (OHRQol) and =

chewing efficiency between conventional E
and 3D-printed dimethacrylate-based resin s
complete dentures.

Methods. Twenty completely edentulous patients were enrolled in this randomized two-period
crossover clinical trial. Each participant received both interventions—conventional complete
dentures and 3D-printed dimethacrylate-based resin complete dentures—in a randomized
sequence. OHRQoL was assessed using the Oral Health Impact Profile for Edentulous Patients
(OHIP-EDENT), and chewing efficiency was evaluated using a two-colored chewing gum mixing
ability test by calculating the standard deviation of hue (H-SD). Assessments were performed
at insertion (T,), after 3 months (T,), and after 6 months (T,). Normality was assessed using the
Shapiro-Wilk test. Intra-subject comparisons were conducted using the Wilcoxon signed-rank
test for OHIP-EDENT scores and paired t-tests for chewing efficiency. Statistical significance was
set at P<0.05.

Results. No statistically significant differences were observed between conventional and
3D-printed dentures regarding overall OHIP-EDENT scores or individual domains at T, T,, or T,
(P>0.05). Both denture types demonstrated significant improvements in OHRQoL from the pre-
treatment period to T, (P<0.05). Similarly, chewing efficiency showed no significant differences
between denture types across all chewing cycles (P>0.05).

Conclusion. Within the limitations of this randomized crossover study, 3D-printed dimethacrylate-
based resin complete dentures demonstrated clinical performance and satisfaction comparable
to conventional dentures, supporting their use as a reliable alternative in complete denture
rehabilitation.

Comparison of patient’s oral health-related quality of life and chewing efficiency between

conventional and 3D printed complete dentures. A crossover climical trial.
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Conclusion:

3D-printed complets dentures constructsd
of dimethacryiste-based resin could be
comsidered 3 satsfactory altemative
comentionally  fabricated  complete
denures regarding patient’s oral heafth-
relawd qualiy of life and chewing
efficiency.

Introduction
Edentulism—complete tooth loss—has long been a global
public health issue. It impairs elderly individuals™ speech
and masticatory efficacy. Poor oral and overall health,
nutritional status, and quality of life are common among
elderly edentulous patients.' For edentulous patients with
physical, psychological, or economic constraints that
prevent implant therapy, the most common prosthetic
treatment is rehabilitation with a complete removable
dental prosthesis.?

The traditional method for producing complete

removable dental prostheses has been in use for more
than eight decades. Since then, it has been relatively
stable, effective, and dependable.> Conventional complete
removable dental prosthesis manufacture, however,
requires a series of clinical and manual laboratory
procedures. Conventional denture production uses heat-
cured polymethylmethacrylate (PMMA) materials, which
can cause issues such as 1) polymerization shrinkage
that reduces the fit between denture-bearing tissues
and denture base; 2) lack of dimensional stability; 3)
increased residual monomers; 4) water absorption; 5)
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color changeability; 6) difficulty in duplicating dentures;
and 7) denture porosity, which affects denture aesthetics
and mechanics. Candida albicans can also be found
under the denture, increasing the risk of infection.
Many conventional complete denture wearers are also
dissatisfied.*> Most patients complain about prosthesis
instability, retention, and speech and chewing problems.

For the construction of complete dentures, computer-
aided design and computer-aided manufacturing
approaches have been developed to address issues
associated with conventional removable complete dental
prostheses. CAD/CAM manufacturing of complete
removable dental prostheses is performed mostly using
additive manufacturing, 3D printing (also known as rapid
prototyping [RP]), or computer numerical control (CNC)
machining.’

By joining materials layer by layer, as in additive
manufacturing or 3D printing, models can be created from
digital 3D data. Charles Hull pioneered the application of
this technique in the late 1980s, and since the 1990s, it
has been used to create anatomical 3D models for surgery.
Subcategories of additive manufacturing rely on the
materials and processes employed. The dentistry industry
frequently uses stereolithography tools (SLA) and selective
laser sintering (SLS). The use of UV polymerizable resins
in the SLA technique has led to extensive use in the
creation of dental restorations.”®

RP approaches have a collective advantage over CAD-
CAM milling processes. Milling units are costly and may
be appropriate for commercial manufacturing facilities,
but they are impractical for individual practices and
smaller dental laboratories. Furthermore, producing these
units requires a large amount of energy. In addition, the
subtractive manufacturing technique of milling results in
substantial material waste.’

A review of the literature revealed little information
on the materials used for 3D-printed complete dentures;
therefore, this study aimed to investigate 3D-printed
complete dentures as a denture base material for patients’
oral health-related quality of life and chewing efficiency.
The null hypothesis was that there was no significant
difference in patients’ oral health-related quality of life
and chewing efficiency between the two prostheses.

Methods

Twenty patients (12 males and 8 females), aged 55-75
years, were selected from the Prosthodontic Department
Clinic, Faculty of Dentistry. The patients were selected
based on the absence of systemic disorders that influence
bone metabolism, such as uncontrolled diabetes or
osteoporosis, and on their good health. This was
accomplished through a thorough medical history and
clinical examination conducted by a physician. Before
this, they had no previous dentures. The residual alveolar
ridges were covered with healthy, firm mucosa, with
Angle’s Class I maxillary-mandibular relationship. The
patients were fully informed about the purpose and the
procedures of this study and signed written consent. The
trial received approval from the Ethics Committee of the

Faculty (approval no.: A04080120) and was registered
at  ClinicalTrials.gov ~ (ClinicalTrials.gov  Identifier:
NCT06103019 (26/10/2023)

Study Design

The trial had a crossover design. Each patient received
two different types of prostheses. This design allowed for
the standardization of intra-patient variables that could
affect the evaluation. In addition, each patient served as
their own control.

Each patient received two prostheses: 1) conventional
maxillary and mandibular complete dentures; 2)
3D-printed complete maxillary and mandibular dentures.
To minimize the consequences of the order of complete
denture insertion on patients’ oral health-related
quality of life outcomes, the sequence of insertion was
randomized. Using random numbers in a Microsoft Excel
spreadsheet, the participants were randomly assigned to
two groups. The randomization data were generated by
a dentist who was blinded to the type of restoration. Each
denture was worn for 3 months, followed by a 2-week
rest period without dentures, and then the other type of
denture was worn for another 3 months. The participant’s
flow diagram is presented in Supplementary file.

Sample Size Calculation

The sample size was determined based on the results of
a clinical trial 10 that revealed a significant difference in
chewing efficiency between conventional and 3D-printed
complete dentures (a=0.05, $=0.15). The calculated
sample size (17 patients) was increased to 20 to account
for potential dropouts. The power analysis was performed
using computer software (G*power 3.1.5).

Prosthetic Procedures

For each patient, conventional maxillary and mandibular
complete dentures were constructed, followed by
3D-printed complete denture construction as follows:
Using a 3D scanner, complete maxillary and mandibular
dentures as well as master casts were scanned (VDSL Home
Gateway model EchoLife DG8045 China) after applying a
thin layer of antiglare spray (Siladent MarmoScan spray
basic). Using specialized software (Exocad DentallDB
2.4 plovdiv7290 [version 2.4 Enginebuild 7290]), the
data were exported to the CAD-CAM complete denture
manufacturer in STL format. The virtual model was
subsequently used to construct the definitive complete
denture, with the anatomic landmarks recognized and the
peripheral borders marked.

The STL image of the scanned conventional complete
denture was superimposed on the designed denture for
comparison of the complete denture’s polished surface,
tooth size, shape, and alignment (Figure 1). Before
fabrication, a digital preview was developed and sent for
approval.

Printing Preparation
The cassette of the RASDEN 3D printer was filled with
the selected shade of DENTCA Denture Base II (a
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dimethacrylate-based resin with a photoinitiator). The
printer door subsequently closed.

Printing Procedures

The STL file of the denture base model was uploaded to
the software. The denture base was vertically positioned
on the build platform. Then, the denture base was
reinforced with support. After the desired slice thickness
was selected, printing of the denture base was initiated.
Teeth were printed as one unit (Dentca denture teeth,
shade A2) (Figure 2).

Cleaning

The printed denture base and teeth were removed from
the build platform, and the remaining supports were
removed. The denture base was cleaned with isopropyl
alcohol (IPA). The container of denture base/teeth and
IPA was placed in a water bath with an ultrasonic vibrator
for shaking and cleaning. The denture base and teeth were
dried with paper towels before curing.

Attaching Denture Teeth to The Base
A small quantity of light-curing, shade-matched adhesive

was used to bond the printed teeth to the printed denture
base into the corresponding tooth sockets (Figure 3). The
support spots on the denture base were smoothed using a
bur or hand tool.

Postcuring Procedures

The final denture was cured by complete submergence in
a glycerol container for a) 20 min in Dymax ECE 5000,
after which the dentures were flipped halfway through the
post-cure; b) 30 min under vacuum at 90% LED intensity
in a Dreve PCU LED with no flipping (both sides cured
simultaneously), and the glycerol temperature was >60°C.

Finishing

After curing, the denture was finished and polished, and
was subsequently delivered after clinical adjustments,
after which postinsertion instructions were given along
with denture hygiene and maintenance information.

Evaluation of Oral Health-related Quality of Life
(OHRQoL)

The patients’ oral health-related quality of life (OHRQoL)
was assessed using the OHIP-EDENT (Oral Health

exocad

Figure 2. Printed denture bases and teeth with supporting posts
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Impact Profile for Edentulous Patients instrument)
(Figure 4). The OHIP-EDENT comprises 19 questions
and seven subscales: functional limitations, physical
pain, psychological discomfort, physical disability,
psychological disability, social impairment, and handicap.
This tool helps detect the impact of oral health on the
quality of life of prosthetic patients.'®! The assessment
is specifically tailored for edentulous individuals and
comprises inquiries about various aspects, such as eating
pleasure, masticatory capacity, confidence, and comfort
levels while wearing the prosthesis. The instrument
assesses the influence of prosthetic patients’ oral health
on their quality of life before and after prosthetic delivery.
The questionnaire was given to the patients in Arabic.
The questionnaire included five response options. A

simple score of the responses to each question produced
the overall score (0O=never, 1=rarely, 2=fairly often,
3 =often, 4=very often). The minimum score indicates
an individual’s favorable perception of their oral health,
which, in turn, leads to increased satisfaction and an
enhanced quality of life. The sessions lasted no more
than 15 minutes each and were conducted by the same
investigator during both visits.

Evaluation of Chewing Efficiency

For the assessment of chewing efficiency, a commercially
available two-color (pink: watermelon flavor, TRIDENT
GUM, Egyp) and (White: Mint flavor, TRIDENT GUM,
Egypt) chewing gum was used. Strips were cut from both
colors and stuck together, yielding a test strip measuring

Figure 3. Bonding of the teeth to the denture base

Never Seldom | Fairly | Often | Very
()] (n (&3] (3) often
[C))]

FL 1. Have you had difficulty chewing any foods because of problems with I

vour teeth, mouth, br dentures?

FL 1. Have you had food catching in your teeth or dentures?

P1 3. Have you had painful aching in your mouth?

Pl 4. Have you found it uncomfortable to eat any foods because of |

problems with yvour teeth, mouth, or dentures?
P1 3. Have you had sore spots in your mouth?

FL 6. Have felt that your denfures have not been fitting property?

P1 7. Have you had uvncomfortable dentures?
P2 8 Have you been worried by dental problems?

P2 9 Have you been self-conscious because of your teeth, month or

dentures?

D1 10. Have you had to avoid eating some foods because of problems with |

your teeth, mouth, or dentures?

D1 11. Have you been unable to eat with your dentures becanse of F

problems with them?

D1 12 Have you had to interrupt meals because of problems with your

teeth, month or dentures?

D2 13. Have )'Uli been upset because of problems with your teeth, month or I

dentures?

D2 14. Have you been a bit embarrassed because of problems with your i

teeth, mouth, or dentures?

D3 15. Have you aveided going out becanse of problems with your teeth, |

mouth. or dentures?

D3 16. Have you been less tolerant of your parmer or family because of

problems with your teeth, mouth, or dentures?

D3 17. Have you been irritable with other people because of problems with i

your teeth, month or denfures?

H 18 Have you been unable to enjoy other people company as much f

because of problems with vour teeth, mouth. or dentures?

H 19. Have you felt that life in general was less satisfying because of

problems with vour teeth, mouth, or dentures?

FL functional limitation, P1 physical pain, P2 psychological discomfort, D1 bhysical disability, D2 |

psychological disability, D3 social disability, H handicap.

Figure 4. Questionnaire form
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30x 18 x3 mm from one white and one pink piece.'

The same investigator evaluated the participants. Each
patient was asked to chew five samples of two-colored
chewing gum for 5, 10, 20, 30, and 50 chewing strokes.
The subjects were allowed to rest for at least 1 min
between chewing trials.”” After rinsing the chewed gum, it
was sandwiched between two sheets of transparent, rigid
plastic with a 1-mm spacer between them to produce a
wafer of uniform thickness. The chewed gum was trimmed
to a 1x50x50-mm strip. Using a flatbed scanner, each
specimen was scanned at a resolution of 500 dpi and
analyzed by the operator (DH) using View Gum software
(Figure 5). All the images were imported into View Gum
software and automatically processed.

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) for Windows (version 26.0; IBM
Corp., USA). Data distribution was assessed for normality
using the Shapiro-Wilk test.

OHIP-EDENT scores demonstrated non-normal
distribution;  therefore, intra-subject comparisons
between denture types and across evaluation intervals were
performed using the Wilcoxon signed-rank test. Chewing
efficiency (H-SD values) showed normal distribution;
therefore, comparisons between conventional and
3D-printed dentures were performed using the paired
t-test. Changes over time were analyzed using repeated-
measures analysis where applicable. The level of statistical
significance was set at P<0.05.

Results

Patients’ Oral Health-related Quality of Life (OHRQoL)
At T, overall patient satisfaction (lower OHIP-EDENT
score indicating better quality of life) was slightly better
with conventional dentures than with 3D-printed
dentures (12.5+4.0 vs. 14.0+ 1.4). The handicap domain
scored 0 for both denture types. However, a comparison
between the two denture types revealed no statistically
significant differences in any domain or in the overall
score (P>0.05).

At T, overall satisfaction was slightly better with

the 3D-printed denture compared to the conventional
denture (2.5+1.3 vs. 3.0+ 1.4); however, these differences
were not statistically significant (P>0.05) (Table 1).
A significant improvement in OHIP-EDENT scores was
observed from pre-treatment to T, for both denture types.
For conventional dentures, the overall score decreased
from 23.5+4.2 pre-treatment to 0.3+0.5 at T, (P<0.05)
(Table 1). Similarly, for 3D-printed dentures, the overall
scoredecreased from23.5 + 4.2 beforetreatmentto 0.8 +0.5
at T, (P<0.05) (Table 2). Significant improvements were
observed across all domains for both denture types.

Chewing Efficiency
For the conventional denture, the H-SD of the chewing
test decreased progressively with increasing chewing
cycles. At T, H-SD decreased from 0.207+0.018 at 5
cycles to 0.044+0.030 at 50 cycles. A similar trend was
observed at all follow-up intervals.

For the 3D-printed denture, H-SD values also decreased
with increasing chewing cycles and follow-up intervals.

Table 1. Comparison of overall OHIP-EDENT scores between conventional and 3D-printed dentures at T, T, and T,

o T3

Evaluation time point Conventional (Mean +SD) 3D-printed (Mean +SD) *P value

T, 12.5+£4.0 14.0+1.4 0.882

T, 3.0+1.4 25x1.3 0.549

T, 0.3+0.5 0.8+0.5 0.186
*Wilcoxon signed-rank test used for intergroup comparisons
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Figure 5. Optoelectronic analysis of chewing samples using ViewGum software

J Dent Res Dent Clin Dent Prospects. 2025;19(4) | 237



Emera et al

The highest value was recorded at T, (0.215+0.036
at 10 cycles), while the lowest value was observed at T,
(0.047 £0.004 at 30 cycles).

A comparison between conventional and 3D-printed
dentures at each chewing cycle revealed no statistically
significant differences (P>0.05) (Table 3). Although
slightly higher H-SD values were observed for 3D-printed
dentures at most chewing cycles (except at 30 cycles),
these differences were not statistically significant.

No statistically significant changes in H-SD values were
observed for conventional dentures (P=0.330) or for
3D-printed dentures (P=0.354) over time. However, a
gradual reduction in H-SD values from T to T, was noted
for both denture types.

Discussion

Given that prior denture use experience is believed to
have a significant impact on patient satisfaction,' this
study included patients with no prior denture experience.
While prior research has not identified a significant
difference in satisfaction levels between males and
females,'>'¢ other studies have shown that males report
higher satisfaction.!”'® It is hypothesised that females
are more susceptible than males to concerns about their
appearance, including the aesthetics of their teeth and
facial profile, which could impact their level of satisfaction.
Alves et al® postulate that gender could potentially serve
as a risk factor in relation to the masticatory performance
in complete denture wearers. Leles et al,*® showed that

females performed better than males. However, prior
research has suggested no difference in chewing efficiency
between the genders, although maximum biting force is
higher in men than in women.”*

To reduce inter-patient variability in chewing efficiency
and patients’ oral health-related quality of life (e.g.,
age, gender, muscle activity, neuromuscular control,
and anatomical considerations), this study employed
a crossover design in which each patient served as their
own control.

Patients’
(OHRQoL)

Patient satisfaction and the impact of treatment on
patients’ oral health-related quality of life are essential
objectives for edentulous patient rehabilitation.* Patient
satisfaction depends on a multitude of factors, including
the patient’s appearance and speech-related preferences,
as well as chewing, stability, and comfort. Patient-
reported outcome data are needed to assess the definitive
outcome of dental prostheses. Treatment efficacy should
be evaluated based on the patient’s subjective assessment
of treatment success, as opposed to clinical evaluations,
according to Heydecke et al.”®

Satisfaction with complete dentures is influenced
by multiple factors, including biological and technical
considerations that are taken into account during
fabrication. Age, gender, education level, socioeconomic
status, marital status, and psychological factors are

Oral Health-related Quality of Life

Table 2. Comparison of OHIP-EDENT scores for conventional and 3D-printed dentures (before treatment vs. T,)

Conventional pre-treatment

Conventional T,

3D-printed pre-treatment 3D-printed T,

H * *
Domain (Mean = SD) (Mean D) P value (Mean SD) (Mean SD) P value
Functional limitation 3.8+0.5 0.0£0.0 0.011 3.8+£0.5 0.5+0.6 0.017
Physical pain 6.3£1.7 0.0+0.0 0.014 6.3£1.7 0.0£0.0 0.014
Psychological discomfort 1.8+1.0 0.0+0.0 0.013 1.8+1.0 0.0£0.0 0.013
Physical disability 6.3+0.5 0.3+0.5 0.015 6.3+£0.5 0.3+0.5 0.015
Psychological disability 2.5+1.0 0.0+£0.0 0.011 2.5+1.0 0.0+0.0 0.011
Social disability 1.8+0.5 0.0+0.0 0.011 1.8+0.5 0.0+0.0 0.011
Handicap 1.3+0.5 0.0+0.0 0.011 1.3+0.5 0.0+0.0 0.011
Overall 23.5+4.2 0.3+0.5 0.018 23.5+4.2 0.8+0.5 0.018

*Wilcoxon signed-rank test
Table 3. Comparison between conventional and 3D-printed dentures at different chewing cycles
Cycle Denture Mean+SD Mean difference *P value
Conventional 0.183+0.045
5 cycles -0.007 0.716
3D-printed 0.190+0.050
Conventional 0.133+0.067
10 cycles -0.013 0.654
3D-printed 0.145+0.072
Conventional 0.090+0.059
20 cycles -0.016 0.561
3D-printed 0.105+0.071
Conventional 0.077+0.057
30 cycles 0.004 0.849
3D-printed 0.073+0.046
Conventional 0.054+0.027
50 cycles -0.006 0.601
3D-printed 0.060+0.023

*Paired t-test
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additional determinants.?

This study used an intra-patient study design that
permits the standardization of patient variables. In this
study, the patients were assessed at a pre-treatment visit
and at two post-treatment visits (at 3 and 6 months). The
study employed the OHIP-EDENT, a 19-item instrument
comprising seven subscales: handicap, physical pain,
psychological discomfort, functional limitation, and
psychological disability. Each denture was used for 3
months, and the most common follow-up period after
complete denture insertion was 2-3 months to allow
patients to adjust to their prostheses.”

At T, and T,, the patients were more satisfied with
conventional dentures than with 3D-printed dentures.
However, comparisons between the two types of dentures
revealed no significant differences across any domains
during the evaluation periods. The greater satisfaction with
conventional dentures at T, and T, may be attributable to
varying fabrication methods. Although PMMA shrinks
upon polymerization and its mechanical properties
deteriorate over time,* studies have demonstrated that
conventional CDs have physical properties superior to
those of 3D-printed CDs.*"* These results concur with
those of Ohara et al.”? Previous studies concluded that
heat-cured PMMA exhibited superior flexural, bond, and
impact strengths; in contrast, 3D-printed resins exhibited
high surface roughness and porosity.***

Regarding patients’ aesthetic preferences, Inokoshi
et al*® reported that conventional denture fabrication is
preferred over 3D printing due to its significantly superior
aesthetics and stability. Compared with conventional
heat-polymerized, compression-molded, and CAD/
CAM-miilled denture resins, 3D-printed denture resins
exhibited the greatest color change.”

Furthermore, artificial tooth CDs are made from a
color-gradient-displaying, hard resin. These artificial
teeth have a greater visual resemblance to natural teeth,
whereas 3D-printed artificial teeth are comparable to
resin teeth in terms of physical properties but have a
single-color tone and are more easily discoloured.”

Additionally, patient satisfaction improved over time. A
comparison of the OHIP-EDENT scores before treatment
and at T, revealed significant differences in all domains.
Neuromuscular adaptation may account for the gradual
increase in patient satisfaction over time.

Chewing Efficiency

The evaluation of chewing efficiency was conducted by
scanning and digitally assessing two-colour chewing gum
(mixing ability test) because it offers several advantages
over the sieving method, including reduced time required
to process chewed artificial test food samples, cost-
effectiveness, and ease of application.*

Regarding the conventional denture in this study,
the H-SD of the chewing test decreased gradually with
increasing chewing cycles for all times. For 3D-printed
dentures, the records also varied across cycles and times,
with the lowest value at 30 cycles at T, and the highest
at 10 cycles at T . A decreased H-SD indicates increased

mixing ability and a more homogenous color of the gum
as mastication progresses.*’

Considering chewing efficiency, the comparison
between conventional and 3D-printed dentures revealed
no significant differences for all chewing cycles. This may
be because the occlusal surface of the 3D-printed denture
was replicated by scanning the conventional denture to
standardize the size, alignment, and form of the teeth.
Additionally, the intra-patient study design permits the
standardization of patient variables, such as biting force,
which can influence chewing efficiency. However, the
3D-printed dentures showed higher H-SD values (lower
mixing ability) than the conventional dentures at all
chewing cycles except at 30 cycles. The increased chewing
efficiency of conventional complete dentures may be
attributable to the lower hardness and increased flexure
of 3D-printed resins compared to those of conventional
materials. Consistent with these findings, after 3 months
of adaptation, conventional complete dentures reportedly
showed better chewing efficiency than 3D-printed
complete dentures.*’ Moreover, a significant increase in
muscular activity measured by EMG was reported for
conventional complete dentures compared to printed
dentures. This difference may be due to the superior
retention and stability of the conventional complete
dentures, as well as their superior flexural strength.****

There were no significant differences in H-SD over
time for either the conventional or the 3D-printed
denture. However, the H-SD decreased gradually from T
to T, for each denture type, indicating an improvement
in masticatory efficiency over time. This improvement
in masticatory function with both conventional and
3D-printed complete dentures could be due to increased
adaptation and subsequent settling of the denture, which
depends on tissue adaptation to the fitting surface, border
seal, oral fluid viscosity and film thickness, and denture-
bearing tissue resiliency.

Limitations

This study was limited by its short evaluation and washout
periods. The implementation of a long formal washout
period would have necessitated a prolonged period
during which the denture was not used. However, there
was no statistically significant difference between the two
sets of dentures within the patient groups, indicating that
the carryover effect was minimal. In addition, intrinsic
material properties of the 3D-printed resin (e.g., hardness
and surface roughness) were not investigated, which may
influence long-term clinical performance. Finally, the
relatively small sample size may limit the generalizability
of the findings despite the use of a crossover design.

Conclusion

Complete dentures produced via 3D printing with
dimethacrylate-based resins may serve as a viable
alternative to conventionally manufactured complete
dentures in terms of patients’ oral health-related quality
of life and chewing efficiency.
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