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EFFECT OF DAPTATION TIME ON RETENTON
OF MAXILLARY 3D PRINTED DENTURE VERSUS
CONVENTIONAL HEAT-CURED ACRYLIC DENTURE: A
RANDOMIZED CONTROLLED TRIAL

Ahmed Hebeshi' | Moataz ElImahdy’ | Sayed Elmasry' | Hala Abdelhameed’

Objectives: The study aimed to investigate the effect of adaptation time on the retention of 3d
printed versus conventional heat-cured acrylic maxillary complete dentures.

Methods: 20 patients were distributed into: Group A received ten conventional complete heat-
cured acrylic dentures and Group B received ten printed complete dentures. Denture retention was
measured at 0, 1, and 3 months.

Results: For acrylic denture and printed denture groups, Mean values in denture retention increased
with time but this increase was statistically non-significant. The change in denture retention over
time (difference in retention between the third month and at the time of insertion) in the printed
denture group was more than that for the conventional denture group with statistically significant
differences.

Conclusions: 3D-printed and conventional dentures showed a non-significant retention increase

over the 3-month follow-up period but the change in denture retention (increase in retention) was
more for the printed denture group.
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EFFET DU TEMPS D’ADAPTATION SUR LA RETENTION D’UNE
PROTHESE MAXILLAIRE IMPRIMEE EN 3D PAR RAPPORT A UNE
PROTHESE ACRYLIQUE THERMODURCISSABLE CONVENTIONNELLE:
UN ESSAI CONTROLE ET RANDOMISE

Objectifs: L'étude visait a examiner I'effet du temps d’adaptation sur la rétention des protheses
complétes maxillaires imprimées en 3D par rapport a celles fabriquées en acrylique polymérisé a
chaud de maniere conventionnelle.

Méthodes: 20 patients ont été répartis en deux groupes: Groupe A 10 prothéses complétes en
acrylique polymérisé a chaud de maniere conventionnelle. Groupe B 10 prothéses compleéetes
imprimées en 3D. La rétention des protheses a été mesurée a 0, 1 et 3 mois.

Résultats: Pour les groupes utilisant des prothéses en acrylique et des prothéses imprimées,
les valeurs moyennes de la rétention des prothéses ont augmenté avec le temps, mais cette
augmentation n'était pas statistiquement significative. Cependant, le changement dans la rétention
des prothéses au fil du temps (différence de rétention entre le troisieme mois et le moment de
I'insertion) dans le groupe utilisant des prothéeses imprimées était supérieur a celui du groupe
utilisant des protheses conventionnelles, avec des différences statistiquement significatives.

Conclusions: Les prothéses imprimées en 3D et conventionnelles ont montré une augmentation
non significative de la rétention sur la période de suivi de 3 mois, mais le changement de rétention
(augmentation de la rétention) était plus important pour le groupe utilisant des prothéses imprimées.

Mots clés: impression 3D, prothése compléte, rétention de prothése, prothése numérique,
adaptation de prothése.
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Introduction

Edentulism is not a natural healthy
occurrence in the adult popula-
tion, but it is most typically the out-
come of recurrent tooth extractions
caused by a combination of patho-
logic processes such as dental car-
ies, periodontal disease, or lack of
dental treatment for a long time. A
complete denture is a removable
acrylic prosthesis for missing teeth
and bone in the entire dental arch.
Complete dentures are reasonably
affordable, simple to make, and re-
pair, and aesthetically and function-
ally acceptable to many individu-
als [1].

Since 1946, nearly all dentures
have been made from polymethyl
methacrylate (PMMA) and copoly-
mers. In comparison to other ma-
terials, PMMA is simple to use and
affordable, and it may be processed
using basic equipment. Because
of these characteristics, it remains
widely used. However, in the pack
and press technique, which is still
a more common technique for den-
ture construction, residual stresses
that occur during the packing pro-
cess are released during deflasking,
causing the resin to shrink, and this
shrinkage leads to poor fit of the
denture base and displacement of
the artificial teeth from the denture
base [2].

Rapid prototyping is a method
of producing physical models from
virtual three-dimensional (3D) data.
In the field of prosthetic dentistry,
additive manufacturing’s ability to
mold several materials simultane-
ously using Computer-Aided Design
(CAD) data influences overall quali-
ty, mechanical properties of printed
components, total cost, and produc-
tion time. The milling process los-
es a significant portion of denture
foundation material, while more
recent 3D printing provides a new
additive approach that utilizes less
denture resin [3].

Denture retention denotes the
force required to completely remove
a denture from its basal seat. The
influence of adhesive and cohesive

forces, surface tension, atmospher-
ic pressure, viscosity and volume of
saliva, and gravity on denture reten-
tion has been demonstrated. Adap-
tation is one of the factors that af-
fect retention. Keeping denture base
deformation during processing as
minimal as possible is essential for
achieving appropriate adaptation to
the mucosa. The degree of this de-
formation is influenced by the mate-
rial and thickness of the base in ad-
dition to the processing method [4].

According to the authors’ knowl-
edge, few studies were found talking
about printed denture retention, but
no studies talked about the effect of
adaptation time on printed denture
retention.

The study aimed to evaluate the
effect of adaptation time on the re-
tention of maxillary 3d printed den-
tures compared to the conventional
heat cure dentures in completely
edentulous patients.

Materilas and Methods

The study was approved by the
Research Ethics Committee (REC)
at Suez Canal University Faculty of
Dentistry no (318/2021) and clinical
trial gov registration (NCT05585008).
All patients provided written in-
formed consent before enrollment
in the study, while all methods were
performed in accordance with the
Declaration of Helsinki as well as
relevant guidelines and regulations.

Participants selection

Twenty healthy completely eden-
tulous patients with ages ranging
between 50-65 years old who were
seeking the construction of maxil-
lary and mandibular dentures were
selected from the outpatient clinic
of the Prosthodontics Department
Faculty of Dentistry, Suez Canal Uni-
versity. The patients were selected
according to the following inclusion
criteria: The selected patients, had
maxillary and mandibular edentu-
lous ridges covered with healthy
firm and dense mucosa with no
remaining roots, no severe bony
undercut, or local pathological le-

sions. The patients had no previous
dentures. Patients were free of any
systemic condition that might alter
the rate of bone resorption, such as
diabetes mellitus, and had no histo-
ry of poor behaviors, such as exces-
sive clenching. Cases were chosen
with no T.M.J problems and skeletal
Angle Class | skeletal relation.

The following patients were ex-
cluded: patients with xerostomia,
high or shallow palatal vault, and
short or hyperactive lips.

Ethical considerations: regarding
patient well-being and confiden-
tiality were undertaken. Informed
consent was signed by the patients
before commencing the study ex-
plaining all clinical examinations,
procedures, and follow-ups.

Study design

This was a prospective random-
ized, controlled trial. All treatments
were performed by an experienced
prosthodontist, and he was blind-
ed until the try-in and denture de-
livery phase. Patients were divided
randomly and equally with the aid
of a randomization website (randomizer.
cm and according to the method of
denture fabrication into two groups:
Group A patients received ten con-
ventional packs and press heat cure
acrylic complete maxillary and man-
dibular dentures. Group B patients
received ten three-dimensional (3D)
printed maxillary and mandibular
complete dentures.

Clinical procedures

Group A (conventional heat cure
acrylic denture)

Irreversible hydrocolloid alginate
impression material was mixed
following the manufacturer’'s in-
structions and was loaded onto the
modified stock trays. Secondary
impressions were made by using a
modeling compound (Impression
compound, Kerr, ltaly) as border
tracing material and zinc oxide im-
pression material (Cavex outline,
Cavex, Netherlands) as the final im-
pression using the open mouth im-
pression technique. The master cast
was obtained by pouring the final




impression using type IV stone (Elite
Rock, Zhermack, Italy). Post-dam-
ming was achieved. After the trial
denture base was fabricated, the
conventional method for post-dam-
ming was achieved by inserting the
trial denture base in the patient’s
mouth then the patient was instruct-
ed to say “ah” and the posterior vi-
brating line was marked with an in-
delible pen, and was transferred to
the cast, then the anterior vibrating
line was determined. A 1to 1.5-mm-
deep cutting line was formed along
the vibration line using a sculpt knife
and this area was gradually shal-
lowed, forming a bow shape.

A bite occlusion block was fabri-
cated on the master cast and was
checked in the patient’s mouth for
retention, stability, and proper bor-
der extension.

The position of the maxilla to the
hinge axis was recorded using an
earpiece arbitrary facebow (bio-art
elite face bow, bio art, Brazil), then
the makxillary cast was mounted on
a semi-adjustable articulator (bio-art
A7plus, bio art, Brazil).

The resting vertical dimension
(RVD) was measured, and the man-
dibular rim was adjusted to contact
the maxillary occlusal rim evenly at a
vertical dimension 3 mm less than the
RVD. The maxillomandibular horizon-
tal relation was recorded using a stat-
ic method by manually guiding the
mandible in a retruded contact posi-
tion. Protrusive records were made.
The lower cast with occlusion blocks
was mounted on the articulator.

Artificial acrylic teeth with suit-
able size, shape, shade, and 332
cuspal angle were set according to
the patient’s gender, age, and arch
shape. Following the bilateral bal-
anced occlusion concept, the se-
lected artificial teeth were arranged.
Trial dentures were evaluated in the
patient’s mouth for phonetics, aes-
thetics, occlusal vertical dimension,
and centric relation.

Processing of acrylic dentures
was done from heat-cured acrylic
(Heat cure acrylic, Acrostone, Egypt)
using the conventional hot water
path long cycle method (70° for 9
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hours). After deflasking, the denture
and the corresponding master cast
were separated from the flask with
caution. Laboratory remounting and
occlusal refinement were done Den-
tures were finished, polished, and
then delivered to the patients. Clin-
ical remounting was done by taking
new interocclusal records in the
patient’s mouth and mounting the
dentures on an articulator to correct
errors made during the initial re-
cords. Selective grinding was then
used to refine the occlusion based
on the remount records.

Group B (three-dimensional
printed denture)

The same impression technique,
bite registration, and articulator
mounting for group A were done.
The same post-damming record
was achieved as group A

Mounted maxillary and man-
dibular casts were scanned using
a tabletop (DOV swing scanner)
(fig 1 A-C) and since CAD software
(Exocad Dental CAD 3.0, Exocad
GmbH, Germany) does not support
the trimming of the post-dam area
in the 3D digital edentulous models,
The post-dam area was trimmed
on the physical master cast. On the
master cast, a line was drawn be-
tween the pterygomaxillary notches
on both sides. A carver was used
to create a 1-1.5 mm deep cutting
line along the vibration line. A layer
of cast was removed from the area
surrounding this cutting line to 5mm
before it. Less was removed if the
location was farther away from the
cutting line. This region was even-
tually shallowed to produce a bow
shape that was parallel to the pal-
ate’s mucosal surface.

The master cast affixed to the
articulator plate was scanned and
saved in standard tessellation lan-
guage (stl) format as a mounted
printed denture master cast. The
occlusion block was scanned and
stored in stl format as the scanned
occlusion block. Scan the upper,
lower, and occluded blocks. Stl files
were loaded into CAD software. The
software automatically determined
the orientation of the maxillary cast

by comparing the associated plate
to the virtual articulator plate. The
mandibular master cast was digital-
ly orientated using superimposition
on a scanned occlusion block.

The path of insertion was deter-
mined. The CAD software supports
the determination of the occlusal
plane for the scanned maxillary
cast. Feature points were selected
at the Incisive papilla. The maxillary
tuberosity, median palatine raphe,
and canine region of the maxillary
arch, the retromolar pad, midline,
and canine area of the mandibular
arch (figure 1 D-F). The border of
the baseplates was created to satis-
fy the criteria for full dentures and to
serve as the base for them. The labi-
al and buccal borders ended at the
mucobuccal fold between the alveo-
lar mucosa and the labial and buccal
mucosa, avoiding the labial/buccal
frenulum; the mandibular denture
lingual border ended at the lingual
frenulum, avoiding the lingual fren-
ulum; and the maxilla’s rear margin
ended at the line of pterygomaxil-
lary notches on both sides and the
points at 2 mm beyond the foveae
palatinae.

The prosthetic teeth were posi-
tioned using CAD software and had
a 332 cuspal angle, changing them
in the sagittal, horizontal, and coro-
nal planes during the modeling pro-
cess. The length, width, height, and
shape of the teeth may alter. Modi-
fications/adjustments may be made
to the entire tooth or particular por-
tions of the tooth. The artificial teeth
were arranged in the 3D virtual
models such that they matched the
exact shapes of the patient’s arches
(figure 1G).

The denture design was freely
formed for finer adjustability (figure
1H). The CAD software can simulate
the mandibular movement in latero-
trusion, pro/retrusion, and side shift.
During this virtual movement, differ-
ent high spots were virtually marked
with different colors. Those interfer-
ing spots were removed. Following
this occlusal correction process, the
creation of virtual 3D full dentures
was completed.
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The teeth and denture founda-
tion were then sent as independent
stl files to the slicing program (Chi-
tu Box, China). The printing angle
was adjusted at 45 degrees, with the
teeth’s incisal edge toward the print-
ing bed and the denture bases’ fitting
surface facing away from the bed.
Supports were configured using the
auto support mechanism. The print-
ing layer thickness was set to be
0.1 mm. After printing the teeth and
denture bases using a Liquid Crys-
tal Display (LCD) printer (any cubic,
photon, China), the printing supports
were removed with a specific cutter
and a low-speed rotary tool.

The printed pieces (teeth and
denture base) were cleaned with
95% ethyl alcohol for two minutes
g2 - to remove excess resin, then rinsed
S i i ‘9" D -j_ == AL in a water bath. The denture teeth

“h"ii““‘ YN ' ‘ were plgced in their corresponding
L[ IAAL L |
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spaces in the denture base and se-
cured with unfilled resin (figure 1J).
The printed pieces were post-cured
using a machine with a wide wave-

Figure 1. Different steps in printed denture fabrication. A- tabletop scanner scanning the length range (370-500nm) and 130
master cast. B- Scanning of the occlusion bite record mounted on the articulator. C- Upper and watts of Iamp power for 30 minutes
lower casts mounted on a virtual articulator. D- Maxillary tuberosity determination. E- Incisal 0 .

papilla determination. F-determination of the median raphe. G- Virtual setting of the teeth. H- at 50°c (bre.Lux Power Unit 2, bre
Denture design free-forming. J- Support removal from the base and teeth fitting check. dent, Germany).

Measuring denture retention
A B The Digital force meter (Digital
force gauge, China) contained a
spring connected to a metal hook.
The spring stretched when a force
was applied to the hook. The great-
er the vertical dislodging force ap-
plied at the geometric center of the
maxillary denture, the longer the
spring stretches and the greater the
readings. By the intersection of two
imaginary lines from the canine tip
on one side to the maxillary tuberos-
ity on the other side. One mm stain-
less steel wire loop was attached to
the geometric center of the polished
surface of the denture with the help
of a self-cure acrylic denture (Self-
cure acrylic, Acrostone, Egypt) (fig-
ure 2A). The hook of the digital force
meter was attached to the wire loop
of the denture base for measuring
retention. All patients were asked
to wear the denture for two hours
before the measurement. Before re-

Figure 2 A- Hook attached to the geometric center of the denture. B- retention measurement.




tention measurement, the patients
were asked to sit comfortably on
the dental chair with their heads on
the headrest and the occlusal plane
of the maxillary teeth parallel to the
floor. The metallic hook of the force
meter was used to apply force on the
single ¢ wire positioned at the geo-
metric center of the maxillary den-
ture and try to remove it from the pa-
tient mouth by increasing the force
gradually. The vertical dislodging
force required to dislodge the den-
ture from the patient’s mouth was re-
ferred to as the value of retention of
the denture (figure 2B). Three read-
ings were recorded the same way in
each session to get the mean value,
and a 10-minute rest period between
readings was taken. The device was
automatically calibrated after each
use. Records were measured in kilo-
grams. For each patient, results were
calculated, tabulated, and statistically
analysed at intervals of (immediately,
1, and 3) months from the date of the
first insertion time of the denture.

Statistical analysis

The results were collected, tabu-
lated, and statistically analysed us-
ing SPSS Statistics Version 20 for
Windows (SPSS, Inc., an IBM Com-
pany, USA).

Results

Retention measurement

Shapiro-Wilk test data showed
normal distribution for the two
groups. Retention values for the two
groups at three different time inter-
vals (0,1 and 3 months) were de-
scribed using mean, and standard
deviation. The printed group shows
higher means of retention values at
all the observed time intervals than
that of the acrylic denture.

As the data were normally dis-
tributed, an independent sample
t-test was used to compare the two
groups at different time intervals
as shown in (Table 1). t-test shows
a statistically significant difference
between the two groups (p-value <
0.05) at different time intervals.
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Table 1. shows the mean, standard deviation, and independent sample t-test to
compare acrylic
and printed groups’ retention (in kilograms) (the significance level was set to
0.05)

Group A

5.99+0.72

6.05+0.71

6.11+0.71

Group B

9.91+0.12

9.98+0.08

10.25+0.09

P value

0.00*

0.00*

0.00*

* Significant if p<0.05

Effect of time within each group

A one-way ANOVA test for each group was used to detect the effect of
time on denture retention.

For group A (acrylic denture):

Mean values for denture retention increase with time as shown in Ta-
ble 2. One-way ANOVA showed a non-significant difference in retention
values at different time intervals.

Table 2. shows a one-way ANOVA test to compare acrylic denture retention
means at different time intervals (the significance level was set to 0.05)

F

Sum of Squares Df Mean Square P value

Between Groups 0.140 2 0.070 0.139| 0.870 ns
Within Groups 13.576 27 0.503
Total 13.716 29

ns = no statistical significance difference

For group B (printed denture):
One-way ANOVA showed a non-significant difference in retention values
at different time intervals (p-value> 0.05) as shown in Table 3.

Table 3. shows a one-way ANOVA test to compare printed denture retention
means at different time intervals (the significance level was set to 0.05)

F

Sum of Squares Df Mean Square P value

Between Groups .028 2 .014 1.468 | .248 ns
Within Groups .258 27 .010
Total .286 29

ns = no statistical significance difference

The change in denture retention over time (difference in retention be-
tween the third month and at the time of insertion) in the printed denture
group was more as shown in Table 4 where the difference in retention was
0.27 for printed group B and 0.12 for acrylic group A.

Table 4. shows the mean, standard deviation, and independent sample t-test to
compare acrylic and printed groups’ retention (in kilograms) (the significance
level was set to 0.05)

P value

Group A

Group B

Difference in retention over
time (Mean £SD)

* Significant if p<0.05

0.12 +0.01 | 0.27 =0.03
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Discussion

Denture bases undergo dimen-
sional changes during processing
which may adversely affect their
support, stability, retention, and sub-
sequent decreased patient comfort
[5]. CAD CAM 3d printed denture
fabrication technique is proposed to
decrease such dimensional changes
and get the balance between bio-
compatibility, aesthetics, minimal
distortion, and adaptation [6].

In this study, the selected patients
had ages ranging from 50-65 years
old as the prevalence of edentulism
over the age of 50 years is high.
Patients over 65 may have bone re-
sorption and systemic diseases [7].

The selected patients had healthy
and firm mucoperiosteum without
any signs of inflammation as inflam-
mation causes edema of the soft tis-
sue and changes their natural size,
especially at the time of impression
making which may affect the reten-
tion of the denture when the inflam-
mation subsides [8].

Patients with flappy tissues were
excluded as an excessive amount of
movable soft tissue may permit the
denture to move. This movement
prevents denture base stability and
decreases the retentive quality of
the denture bases [9].

The patients selected for the re-
search had no bony or soft tissue
undercuts to eliminate the effect of
mechanical factors on the retention
of the denture bases [10].

Furthermore, patients with con-
siderably resorbed makxillary ridge,
V-shaped palatal vault, and torus
palatinus were excluded to avoid
their influence on denture base ad-
aptation and retention [11].

Patients with xerostomia were ex-
cluded from the research because
salivary flow rate and viscosity are
critical determinants for denture re-
tention [12].

Patients with TMJ issues were
eliminated to enable the intraoral
procedures and assessment of den-
ture base retention [13].

The full denture imprint process
aims to precisely capture all possi-

ble denture-bearing surfaces, allow-
ing for the construction of a stable
retentive prosthesis. Upper and
lower impression and jaw relation
records were made to give the data
necessary to design and construct
the denture foundation and fabri-
cate a full denture to support each
patient’s oral rehabilitation [14].

The open-mouth tray mucocom-
pressive impression technique was
used in both acrylic and 3d printed
denture groups to get better den-
ture retention [15].

The mucocompressive technique
was used instead of the intraoral
scan for the 3D printed denture
group because the intraoral scan-
ner has many disadvantages in the
complete denture workflow, such as
making the impression in mucostat-
ic conditions rather than mucocom-
pressive conditions, as well as diffi-
culty scanning with tissue retraction
to obtain proper border seal. All
these drawbacks may affect denture
retention [16].

A tabletop scanner (DOV swing
scanner) was utilized to scan the
casts and jaw relationship informa-
tion. The scanner utilized for all re-
search groups employs structured
white-light technology and has
7-micron precision, which is regard-
ed as adequate to achieve decent
findings [17].

Heat-cured acrylic resin is one of
the most common methods of cur-
ing for many years in the field of
dentistry [18]. Processing with a long
cycle at 70°c for 9 hours without ter-
minal boil to provide a slow rate of
polymerization so that temperature
rise does not vaporize monomer
therefore porosity was avoided,
which might affect the accuracy in
palatal denture base adaptation [19].

3D printing for denture building
is a novel digital additive manufac-
turing technology that is now being
compared to heat cured fabrication
approach, which was previously as-
sumed to be the primary technique
for denture base creation. This ap-
proach was adopted because it al-
lows for material conservation and
can print complicated shapes with

good dimensional accuracy [5].

For the virtual design of the print-
ed denture, the incisive papilla
and hamular notches were used to
identify the midline since they are
permanent landmarks whose place-
ments do not alter with bone ero-
sion [20].

The digital surveyor confirmed
the absence of undercuts in the
denture-bearing area thus there was
no need for any blockout that would
have adversely affected the results
of both adaptation and retention of
denture bases in the study.

The printing angle was set at 45
degrees with the incisal edge toward
the printing bed for teeth and fitting
surface away from the printing bed
for denture bases as this printing an-
gle has the least deviation [21, 22].

Printing parameters were set at
0.7 mm printing layer thickness,
which was found by previous stud-
ies to have the best accuracy and
tissue surface adaptation compared
to 0.05 mm layer thickness [23].

Another study investigated di-
mensional stability for printed den-
tures at different washing times and
showed that increasing time does
not increase cytocompatibility and
may result in warpage, fissuring,
and a loss in flexural strength [24].

Post-curing for printed parts was
done with a post-curing machine for
30 minutes to increase long-term di-
mensional stability [25].

Bonded teeth printed denture was
used instead of monolithic dentures
because they are more aesthetically
accepted and monolithic dentures
require further cut back in denture
base to add tissue color resin [26].

The location of the geometrical
centre of the arch was chosen to
measure the retention of the den-
ture bases based on several previ-
ous studies which reported that it
is the most reliable and fixed point
to apply vertical and perpendicular
dislodging force to test the retention
of maxillary complete dentures [6].

The digital force gauge was cho-
sen in this investigation because it
is regarded as the simplest, most
dependable, and most accurate




technology for evaluating denture
retention, having been utilized in
several prior studies. The amount of
effort required to dislodge the den-
ture from its basal location inside
the oral cavity using a force gauge
was thought to be a measure of re-
tention [7].

The patients were asked to sit on
the dental chair so that the occlusal
plane of the maxillary dentures was
parallel to the floor. Patients were
asked to fix their heads during the
steps of the examination. Because
any change in head position may al-
ter the direction and length of trac-
tion.

To account for overall testing du-
ration and participant convenience,
patients were asked to take 10-min-
ute intervals instead of longer pe-
riods during denture retention as-
sessment. Soft tissues may not
have fully conformed to their pre-
vious shape during this time frame.
There were no significant differenc-
es between 10-minute intervals and
longer periods [27].

In conventional heat-cured fabri-
cation technique, the decreased pal-
atal adaptation may be attributed to
the combination of factors such as
intrinsic features of the material, the
monomer/polymer ratio, thermal
expansion and contraction during
cooling, stress elevated during re-
moval of the flask from the hydraulic
press and presence of porosity. All
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these reasons lead to a decrease in
denture base adaptation [28].

Polymerization shrinkage during
3D printing is possible as the parts
printed are not fully polymerized
and still need post curing machine.
Deformation may also occur during
the removal of the denture base
from the printing bed [29].

The result of this study showed
superiority in terms of retention of
the 3D printed dentures over the
conventional dentures. Denture
base retention depends on multiple
factors including adaptation, dimen-
sional changes, and accuracy of
construction technique [6].

The result of the current study
showed an increase in retention
within each group over time and this
might be attributed to the adaptive
ability of the oral mucosa and the
muscle of lips, tongue, and cheek
to the new dentures as well as pa-
tient’s tolerance.

Further clinical studies over a lon-
ger time were recommended to test
retention and patient satisfaction
of 3d printed dentures compared
to conventional heat-cured acrylic
dentures. Further comparative clini-
cal investigation was recommended
between 3d printed and heat-cured
denture wearers regarding oral re-
habilitation of the patient as chew-
ing efficiency, biting force, EMG
activity, remounting, and occlusal
correction .... etc.

Conclusion

Within the limitation of this study,
it was concluded that 3d printed
dentures showed better retention
compared to conventional heat-
cured acrylic dentures. In addition,
3D-printed and conventional den-
tures showed a non-significant re-
tention increase over the 3-month
follow-up period but the change in
denture retention (increase in reten-
tion) was more for the printed den-
ture group.
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Data availability: The datasets
generated and/or analysed during
the current study are not publicly
available due to ethical reasons but
are available from the correspond-
ing author upon reasonable request.

Ethics approval and consent
to participate: The study was ap-
proved by the Research Ethics Com-
mittee (REC) at Suez Canal Universi-
ty Faculty of Dentistry no (318/2021)
and clinical trial gov registration
(NCT05585008). All patients provid-
ed written informed consent before
enrollment in the study, while all
methods were performed in accor-
dance with the Declaration of Hel-
sinki as well as relevant guidelines
and regulations.




IAJD Vol. 16 - Issue 1

Original Article / Article Original

References

. Al-Rafee MA. The epidemiology of edentulism and

the associated factors: A literature Review. Journal of
family medicine and primary care. 2020;9(4):1841-3.

. Artopoulos A, Juszczyk AS, Rodriguez JM, Clark RK,

Radford DR. Three-dimensional processing deforma-
tion of three denture base materials. The Journal of
Prosthetic Dentistry. 2013;110(6):481-7.

. Barazanchi A, Li KC, Al-Amleh B, Lyons K, Waddell

JN. Additive technology: update on current materials
and applications in dentistry. Journal of Prosthodon-
tics. 2017;26(2):156-63.

. Emera RM, Shady M, Alnajih MA. Comparison of re-

tention and denture base adaptation between con-
ventional and 3D-printed complete dentures. Journal
of Dental Research, Dental Clinics, Dental Prospects.
2022;16(3):179.

. Savabi G, Savabi O, Dastgheib B, Nejatidanesh F. Ef-

fect of the processing cycle on dimensional changes
of heat-polymerized denture base resins. Dental Re-
search Journal. 2015;12(4):301.

. Faty MA, Sabet ME, Thabet YG. A comparison of

denture base retention and adaptation between CAD-
CAM and conventional fabrication techniques. Int J
Prosthodont. 2023:36(4):469-478.

. Kailembo A, Preet R, Stewart Williams J. Common

risk factors and edentulism in adults, aged 50 years
and over, in China, Ghana, India and South Africa: re-
sults from the WHO Study on global AGEing and adult
health (SAGE). BMC Oral Health. 2017;17(1):1-16.

. Salinas TJ. Treatment of edentulism: optimizing out-

comes with tissue management and impression tech-
niques. Journal of Prosthodontics: Implant, Esthetic
and Reconstructive Dentistry. 2009;18(2):97-105.

. Naggar SME, Helal E, Khalil MF, EI-Sisy AME, Gou-

da A. Comparative study of maxillary denture-base
retention between CAD/CAM (3D printed) and con-
ventional fabrication techniques: a randomized clin-
ical study. Journal of The Arab Society for Medical
Research. 2022;17(1):46.

10. Hashem MI. Advances in soft denture liners: An up-

11.

12.

date. J Contemp Dent Pract. 2015;16(4):314-8.

Vaithilingam B, Mohan J, Kamaraj Loganathan M,
Varghese T, Varghese A. Comparative Analysis of
Retention and Bite Force in Completely Edentulous
Patients with Torus Palatinus Restored with Two Dif-
ferent Denture Designs. World. 2022;13(2):139.

Tanaka A, Kellesarian SV, Arany S. Xerostomia and
patients’ satisfaction with removable denture per-
formance: systematic review. Quintessence Interna-
tional. 2021;52(1):46-55.

13.

15.

16.

17.

18.

20.

21.

22.

Kabeel SM, Kholief DM. Evaluation of retention and
microbial colonization of two different denture base
material. Egyptian Dental Journal. 2017;63(4-Octo-
ber (Fixed Prosthodontics, Dental Materials, Conser-
vative Dentistry & Endodontics)):3879-87.

. Carlsson GE, Ortorp A, Omar R. What is the evidence

base for the efficacies of different complete denture
impression procedures? A critical review. Journal of
Dentistry. 2013;41(1):17-23.

Russo LL, Caradonna G, Troiano G, Salamini A, Gui-
da L, Ciavarella D. Three-dimensional differences
between intraoral scans and conventional impres-
sions of edentulous jaws: A clinical study. The Jour-
nal of Prosthetic Dentistry. 2020;123(2):264-8.

Elkafrawy MMG, EI-Sheikh AM. Digital versus con-
ventional impression technique for flabby ridge in
complete denture construction. Tanta Dental Jour-
nal. 2021;18(4):109-113.

Williams R, Bibb R, Eggbeer D, Collis J. Use of CAD/
CAM technology to fabricate a removable partial
denture framework. The Journal of prosthetic den-
tistry. 2006;96(2):96-9.

Hashem M, Alsaleem SO, Assery MK, Abdeslam
EB, Vellappally S, Anil S. A comparative study of the
mechanical properties of the light-cure and conven-
tional denture base resins. Oral Health Dent Manag.
2014;13(2):311-5.

. Babu MR, Rao CS, Ahmed ST, Bharat J, Rao NV, Vi-

nod V. A comparative evaluation of the dimension-
al accuracy of heat polymerised PMMA denture
base cured by different curing cycles and clamped
by RS technique and conventional method-an
in-vitro study. Journal of International Oral Health.
2014;6(2):68.

Norli Anida A. Statistical methods in analyzing the
shape of maxillary dental arches for dental applica-
tions/Norli Anida Abdullah: University of Malaya;
2016.

Jin M-C, Yoon H-l, Yeo I-S, Kim S-H, Han J-S. The
effect of build angle on the tissue surface adapta-
tion of maxillary and mandibular complete denture
bases manufactured by digital light processing. The
Journal of Prosthetic Dentistry. 2020;123(3):473-82.

Hada T, Kanazawa M, Iwaki M, Arakida T, Soeda Y,
Katheng A, et al. Effect of printing direction on the
accuracy of 3D-printed dentures using stereolithog-
raphy technology. Materials. 2020;13(15):3405.




23.

24,

25.

26.

AB VT, Dos Reis AC. Influence of parameters and
characteristics of complete denture bases fabricated
by 3D printing on evaluated properties: a scoping
review. The International Journal of Prosthodontics.
2023:36(5):620-629.

Xu Y, Xepapadeas AB, Koos B, Geis-Gerstorfer J,
Li P Spintzyk S. Effect of post-rinsing time on the
mechanical strength and cytotoxicity of a 3D print-
ed orthodontic splint material. Dental Materials.
2021;37(5):e314-e27.

Tasaka A, Shimizu T, Kato Y, Okano H, Ida Y, Higu-
chi S, et al. Accuracy of removable partial denture
framework fabricated by casting with a 3D print-
ed pattern and selective laser sintering. Journal of
prosthodontic research. 2020;64(2):224-30.

Andreescu CF, Ghergic DL, Botoaca O, Hancu V,
Banateanu AM, Patroi DN. Evaluation of different
materials used for fabrication of complete digital
denture. Mater Plast. 2018;55(1):124-8.

27.

28.

29.

Removable Prosthodontics / Prothese Amovible

AlHelal A, AlRumaih HS, Kattadiyil MT, Baba NZ,
Goodacre CJ. Comparison of retention between
maxillary milled and conventional denture bases:
A clinical study. The Journal of prosthetic dentistry.
2017;117(2):233-8.

Shibayama R, Filho HG, Mazaro JVQ, Vedovatto E,
Assuncao WG. Effect of flasking and polymerization
techniques on tooth movement in complete denture
processing. Journal of Prosthodontics: Implant, Es-
thetic and Reconstructive Dentistry. 2009; 18(3):259-
64.

Masri G, Mortada R, Ounsi H, Alharbi N, Boulos P,
Salameh Z. Adaptation of complete denture base
fabricated by conventional, milling, and 3-d printing
techniques: An in vitro study. J Contemp Dent Pract.
2020;21(4):367-71.




