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INTRODUCTION

mplant-retained

overdentures
influence patient satisfaction, quality of life, and oral

Context: Although light-activated resins (Eclipse) have been reported to possess
superior physical and mechanical properties compared with the heat-cured acrylic
resins (Lucitone-199), a few studies have compared overdentures with a locator
attachment constructed from heat-cured acrylic resins with those constructed
from light-activated resins. Aims: This clinical study was designed to compare
the performance of a mandibular implant-supported overdenture constructed
from a heat-cured acrylic resin (Lucitone-199) with that of an overdenture
constructed from a light-activated resin (Eclipse). Materials and Methods: Ten
participants received two identical mandibular implant-retained overdentures
(Lucitone-199 and Eclipse) opposing one maxillary denture in a random order.
Each mandibular overdenture was delivered and worn for 6 months, and two
weeks of rest was advised between wears to minimize any carryover effects. Three
questionnaires were devised. The first questionnaire (patient evaluation) focused
on evaluating different aspects of the denture and overall satisfaction. The second
questionnaire (professional dentist evaluation) was based on a clinical evaluation
of soft tissues, complications, and the applied technique. The third questionnaire
(technician evaluation) involved ranking the different manufacturing steps of
the denture and overall preferences. The obtained data was statistically analyzed
using an independent sample t-test and the Wilcoxon rank-sum test. Results: The
clinician and technician preferred the Eclipse dentures because of their technical
aspects, whereas the patients preferred the Lucitone-199 dentures for their
aesthetic properties. Conclusions: Implant-supported overdentures constructed
from a heat-cured acrylic resin showed superior aesthetics and had a better odor
compared with those constructed from a light-cured resin.
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drawback is its ability to fracture during clinical use.[]
Various investigations have shown that heat-cured PMMA
resin is limited with regard to its strength, particularly

can  profoundly

tissue health.'"™any clinicians and authors recommend
using two implant-retained mandibular overdentures as
the primary treatment choice for edentulous patients.?

Previously, polymethyl methacrylate (PMMA) resin was
the most commonly used material for denture bases.*”
PMMA shows satisfactory dimensional stability, low water
absorption and high resemblance to oral tissue; its only
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under impact and fatigue conditions.®! However, all acrylic
dentures are subjected to intraoral or extra oral stresses
in addition to stresses attributable to overdenture-wearing
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patients, who might apply an increased load to their
prostheses. In turn, overdenture breakage is a common
failure caused by increased forces and the thinning of
the acrylic bases to accommodate implant components.”!
Any type of acrylic denture base fracture presents a
time-consuming and a costly challenge; furthermore, such
fractures are problematic for patients.l'” Accordingly, the
risk of denture breakage might be minimized through
the use of an alternative material that has considerably
improved resistance to fracture, which would be a great
advantage.

As an alternative to traditional PMMA, several visible
light-cured resins (VLCRs) based on dimethacrylate are
currently available. One such VLCR is Eclipse, the most
recently developed denture base polymer.'"'?l Several
studies have shown that Eclipse exhibits dramatically
higher surface hardness, flexural strength, flexural
modulus, and transverse strength than other denture base
acrylic resins. In addition, in vitro studies reported that
VLCRs have more color stability than PMMA denture
base polymers.['31!

Pfeiffer et all'" and Faot et all'? investigated the
technical parameters of VLCR materials. Grossmann and
Savion!"?lused Eclipse to successfully fabricate a definitive
obturator for clinical post-maxillectomy patients. The
previous studies!'*!”! found that this polymer has many
advantages, including its improved record base retention,
stability, and support; the absence of free monomers; its
decreased laboratory time and cost; and its capacity to
promote a safer work environment due to the absence of
the need to use an open flame. In a randomized long-term
clinical study, Gohlke-WehrBe er al!" compared VLCR
and PMMA denture base materials using a split-mouth
model with removable dental prostheses (RDPs) and
reported no differences between these test materials with
regard to tissue reactions.

However, little information exists regarding the clinical
performance of VLCR. To the authors’ knowledge, no
clinical study has yet compared an overdenture with
a locator attachment constructed from PMMA with
one constructed from Eclipse. Accordingly, this study
compared a mandibular implant-supported overdenture,
constructed from heat-cured acrylic resin (Lucitone-199)

using a compression molding technique, to one
constructed from light-activated resin (Eclipse).
MATERIALS AND METHODS

Study design, sampling procedures, study
participants, randomization, and ethical

considerations

A Crossover, randomized (within-participant),
clinical study was conducted at the Department of

Prosthodontics, College of Dentistry, King Saud
University (KSU). We invited ten completely edentulous
female patients with two successful osseointegrated
mandibular implants who visited the prosthodontic
clinic of the School of Dentistry and who required new
complete overdentures to participate in this study. The
requirements of the declaration for prospective clinical
studies with humans (“informed consent”) and those of
KSU’s ethics committee were fulfilled at the time of
enrollment.

The patients between 45 and 65 years of age were
eligible for study participation if they were fully
edentulous; had two parallel-placed osseointegrated
implants, 1.5-2.0 mm attached gingiva, sufficient
sulcus depth, and sufficient inter-arch space; sought
the construction of new implant-retained mandibular
overdentures; had no history of resin allergy; and were
able to read and respond to a written questionnaire in
Arabic. The patients were blind to the denture they
received and were not informed of the differences
between the two dentures (randomized within-
participant design). However, the treating dentist and
the dental technician who fabricated all of the sets of
dentures were not blind to the study condition.

Clinical procedures and follow-up

The patients removed their old dentures for 2 weeks to
allow their oral tissue to rest. For standardization, the
two types of investigated dentures were constructed
using the same custom tray, and the two jaw relations
were recorded during the same visit. Thus, both dentures
had identical contours, equal vertical dimensions, and
the same centric relations as determined by exchanging
the recording blocks of the two dentures and using the
equivalent teeth mold and size.

The custom tray was constructed, according to Asal,!'”!
with the application of two layers of base plate wax
at the locator abutments. Verification and border
molding were performed while the impression copings
were snapped onto the abutments. An abutment-level
closed tray impression technique was used [Figure 1].
Two abutment analogues, two black female processing
caps (for exchange after processing), and two
locator attachments were used for each Lucitone-199
overdenture. After the final impression was taken, the
abutment analogues were seated into the impression
copings, and stone casts were poured. Heat-cured
acrylic dentures were constructed from Lucitone-199
(DENTSPLY Trubyte, Int. Inc., York, PA, USA)
using the manufacturer’s recommended compression-
molding technique. The locator attachments were
indirectly seated into the denture during the denture
processing.
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Construction of Eclipse dentures

Four impression copings, four abutment analogues,
two black female processing caps, and two locator
attachments were used for each Eclipse overdenture
[Figure 2]. While the impression copings were seated on
the abutment analogues, a duplicate of the mandibular
master cast/participant was obtained from a pourable
silicone duplicating material (DeguformR Plus, Germany)
after assembling the remaining two abutment analogues.
After the application and drying of a layer of a thin
tin-foil substitute (Alcote separating medium) on the
original master cast, the cast was preconditioned to
120-130°F in the conditioning oven to 55°C for 2 min. The
denture caps were seated onto the locator abutments and
the permanent Eclipse baseplate (DENTSPLY Trubyte,
Int. Inc., York, PA, USA) was adapted onto the cast with
the rounded side of the baseplate resin face placed upside
down, the adaptation of the Eclipse began 30 seconds
after its placement on the arch form of the cast. To avoid
any air entrapment, slow and careful adaptation began
from the crest of the ridge palatally joining the two sides
at the midline and buccally into the vestibule. The resin
baseplate/cast was cured in an Eclipse light-curing unit
for 10 minutes after the Eclipse air-barrier coating (ABC)
was applied to the entire surface of the resin baseplate
[Figure 3]. After bench cooling, for constructing the wax
occlusal rim, and replacing the damaged black processing
caps with new ones (in a sequence), the jaw relation was
recorded as previously mentioned.

Using a semi-adjustable articulator, the selected teeth
were placed on an ABC-coated free denture base using
the set-up resin. The set-up resin was slightly roughened
on the outer surface of the relative alveolar ridge, and
prepared with butt joints 1-2 mm above this depth. All
of the set-up resin and the exposed denture base were
covered with molten contour resin around the teeth to
hold them in position and simulate the natural gingival
contour. The denture/cast and mounting ring was cured
in the Eclipse-curing unit for 10 minutes, after which it
was bench-cooled, finished and polished.

The finished dentures (Lucitone-199 and Eclipse) were
delivered to the patients. After replacing the black
processing males with the blue replacement males
(1.5 1bs/680 g) using the locator core tool, 5 patients
received the Eclipse dentures first and the other 5
received the heat-cured acrylic resin dentures. Neither
patient group was provided with information about which
type of dentures had been received.

Patient evaluations

A modified patient satisfaction questionnaire was
designed according to Burns et alP% All of the
participants were asked nine questions about denture

aesthetics, comfort, speaking, stability, ease of cleaning,
occlusion, and ability to chew after using the assigned
denture for 6 months. The denture satisfaction scales
had a response format that ranged from O to 2, where
0 denoted dissatisfied (DS, i.e., there were major
problems); 1 denoted partially satisfied (PS, i.e., there
were minor problems); and 2 denoted completely satisfied
(CS, ie., there were no problems). The data were
obtained after 6 months of using each denture (i.e., the
tissue rested for 2 weeks in between sets), thus enabling
intra-individual comparisons.

The patient preference was recorded at the end of
the second sequence (i.e., upon completion of the
investigation). Each patient compared the two dentures
directly with respect to retention and odor. The patient
preference scales allowed responses that indicated
preference for the dentures constructed from heat-cured
acrylic resin (Lucitone-199), preference for those
constructed from light-cured resin (Eclipse), or no
preference.

Professional evaluation

The dentist compared the two techniques used to
construct the two dentures with regard to length of
time spent and difficulty in performing each clinical
step (jaw relation, try-in, and denture placement). The
numbers of required post-placement visits and registered
patient complaints (e.g., overextension, pressure areas,
and ulcers) were also recorded. At the end of the study
period, the practitioner recorded her preference.

Technician evaluation

The technician responded to a questionnaire that
compared the two laboratory techniques used to construct
the two sets of dentures with regard to the preparation
steps, time of construction, and difficulty, along with his
preferred technique.

Statistical analysis

The data was analyzed using frequencies and descriptive
statistics. The Wilcoxon signed rank test was used to
test the two materials. The Chi-square tests were used
to determine the association between patient satisfaction
and either retention or odor. The level of significance was
set at p < 0.05. All of the data analyses were performed
using SPSS, version 19.

RESULTS

Patient evaluations

All patients completed the study and the questionnaires
resulting in a response rate of 100%. [Table 1] shows
the patient satisfaction responses for both sets of
dentures with regard to aesthetics, comfort, speaking,
stability, ease of cleaning, occlusion, and ability to
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Figure 2: Processing attachment components needed for each Eclipse
overdenture.

Table 1: Frequencies and percentages of patient
satisfaction characteristics 6 months after each denture
placement

Lucitone-199 Eclipse
Frequency (%) Frequency (%)
Aesthetics PS - 6 (60%)
CS 10 (100%) 4 (40%)
Comfort PS - -
CS 10 (100%) 10 (100%)
Speaking PS - -
CS 10 (100%) 10 (100%)
Stability PS - -
CS 10 (100%) 10 (100%)
Cleaning PS - 8(80%)
CS 10 (100%) 2 (20%)
Occlusion PS 4 (40%) -
CS 6 (60%) 10 (100%)
Chewing PS 4 (40%) -
CS 6 (60%) 10 (100%)

PS: partially satisfied, CS: completely satisfied

Table 2: Patient satisfaction 6 months after denture

placement

Lucitone-199 Eclipse

(Mean = SD) (Mean = SD)  P-value
Aesthetics 3.00 £ 0.000 2.40+0.516 0.014
Comfort 3.00 +0.000 3.00 £ 0.000 1.000
Speaking 3.00 + 0.000 3.00 £ 0.000 1.000
Stability 3.00 + 0.000 3.00 £ 0.000 1.000
Cleaning 3.00 £ 0.000 2.20+0.422 0.005
Occlusion 2.60+£0.516 3.00 £ 0.000 0.046
Chewing 2.60+0.516 3.00 £ 0.000 0.046

Figure 3: Curing of the baseplate/cast in an Eclipse light-curing unit.

chew. 40% of the patients were PS with the occlusion
and chewing associated with the heat-cured acrylic
resin dentures, which significantly differed from
the same characteristics for the Eclipse dentures
(P = 0.046). However, 60% and 80% of the patients
who wore the dentures constructed from Eclipse
were PS with the denture aesthetics and cleaning,
respectively, and these values significantly differed
from those associated with the Lucitone-199 dentures
(PS = 0.014 and 0.005, respectively) [Table 2].

By the end of the study (after 12 months), 80% of the
patients preferred the retention of the Eclipse dentures,
whereas 20% reported no preference. Moreover, 70%
of the patients preferred the odor of the Lucitone-199
dentures, whereas 30% reported no preference [Table 3].
A Chi-square test revealed an association between patient
satisfaction and the satisfactory retention of the Eclipse
denture and an association between patient satisfaction
and the odor of the Lucitone-199 dentures after 6 months
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Table 3: Patient preference regarding retention and odor
after 12 months

Lucitone-199  Eclipse No Total (%)
Preference
Frequency Frequency Frequency
(%) (%) (%)
Retention - 8 (80%) 2 (20) 10
(100%)
Odor 7 (70%) - 3(30%) 10 (100%)

Table 4: Frequencies and percentages of the patients’
clinical issues regarding the two sets of dentures

Frequency (%) Lucitone-199 Eclipse
Frequency (%)
No overextension - 10 (100%)
=
2 Localized area 10 (100%) -
O = =}
- g 15}
= O -~
=] >
o8 oz
<=a O
One area 4 (40%)
é Two areas 6 (60%) 3 (30%)
o E > Two areas 4 (40%) 3 (30%)
2
5 No ulcers 10 (100%) 10 (100%)
3
=
© =
£ :
=] %)
da D

Table 5: Mean ratings of the Lucitone-199 and Eclipse

dentures
Lucitone-199 Eclipse
Time of Clinical Mean = SD Mean = SD P-value
record observation
=
.2
28 £ 1.004£0.000  0.00+.000  0.002
= o <>—<'
- S >
< & @)
. Z
g < 240+0.516 1.9+0.876 0.096
o £ [~
D O
= =
w & 9
5 8 = 0.00 £ .000 0.00+.000 1.000
S B 5]
SE 2
IS Be] =]

(P =0.002). Because of their aesthetics, the overdentures
constructed from Lucitone-199 was preferred by the
patients overall [Figure 4].

Figure 4: Heat-cured acrylic resin denture (a) and Eclipse denture
(b) after 6 months.

Professional evaluation

The practitioner reported that the time spent acquiring
jaw relation measurements and obtaining initial fittings
was approximately the same for both sets of dentures
(Lucitone-199 and Eclipse), whereas the time spent for
Eclipse denture placement was less than that required
to place the Lucitone-199 dentures. In addition, the
Eclipse dentures were easier to work with throughout
the denture construction.

During the clinical denture placement visit, the
practitioner reported localized overextension areas
that significantly differed in favor of the Lucitone-199
dentures (P = 0.002); [Table 4] Exactly 24 hours
after denture placement, an insignificant difference
between the two sets of dentures was reported with
regard to areas of redness (P = 0.096); [Table 5].
Two to three post-placement visits (on average) were
necessary to address patient complaints about the
Lucitone-199 dentures and to correct for overextension
and occlusion, whereas 3-4 post-placement visits were
necessary to correct for pressure areas and repair teeth
that had fallen out of the Eclipse dentures. The voids
in the fitting surface, pressure areas at gingival margins
around the implants, and the line of demarcation
between the setup material and the denture base were
also reported. The dentist preferred the technical aspects
of the Eclipse dentures, although the Lucitone-199
denture was preferred for its aesthetics, aftercare, and
longevity.

Technician evaluation

[Table 6] shows the technician’s responses to the
comparison questionnaire with respect to the two
applied techniques for each resin type. Using an indirect
pick-up locator attachment technique, the technician
preferred the Eclipse denture for its implant-supported
construction.
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Table 6: Comparison of the techniques used to construct the Lucitone-199 and Eclipse dentures

Materials used

Lucitone-199

Eclipse

Master cast One cast required

Post-dam preparation
processing
Teeth preparation
Setting of teeth
Demounting Required for processing
Investing, flasking and boil-out Required
Laboratory remounting

Processing time

After try-in of the trial denture and before

Unnecessary (chemical bond)

Can be performed by any technician

Using the split-mounting technique

1.5 hours or 9 hours through flasking, wax

Two master casts required

Before construction of the denture base
(before jaw relation was recorded)

Mandatory for mechanical retention

Requires expert technician

Not necessary (processed with the mounting ring)
Not necessary

Re-screwing the mounting rings into its place

10 minutes in the processing machine

elimination, packing, and curing

Finishing and polishing time Approximately 1 h

Laboratory implant component

Two impression copings, twoabutment
analogues, two black female processing caps

10-15 minutes

Four impression copings, fourabutment analogues,
two black female processing caps

DISCUSSION

Both the clinical and laboratory-based aspects of
prosthodontic treatment play a vital role in overall patient
satisfaction, which is the primary indicator of treatment
success. This study’s results failed to completely reject
the null hypothesis. The null hypotheses regarding patient
satisfaction concerning aesthetics, cleaning, occlusion,
chewing, retention, and odor along with the clinician and
technician’s preferences were rejected. With respect to
comfort, speaking, and stability, the null hypothesis was
not rejected.

Different factors can affect a patient’s satisfaction with
their dentures, including their general health, soft- and
hard-tissue factors, age, muscle efficiency, and ridge
relationship. A crossover study was implemented to
eliminate any effects due to variation. The indirect locator
attachment pick-up was used based on the clinician’s
experience and preference of a skillful technician.

The different factors that affect denture aesthetics
(e.g., the size, shape, color and position of the teeth)
were standardized. In this study, the color stability
and cleanliness of the denture base material were the
controlling aesthetic factors. A previous in vitro study
comparing the chromatic stability of light-activated
resin and heat-cured acrylic resin concluded that the
former was more color-stable than the latter."! Khan
et al?" did not find a significant difference between
the two materials; however, the outcomes of our study
contrast. These reports of the patients enrolled in the
current study, 60% were PS with the Eclipse dentures
because of their rough contour resin and the line of
demarcation that exists between the set-up and base
plate resins. These findings might have contributed
to the differences between the two studies. Using a

standardized mechanical finishing and polishing protocol,
Asal et al."® measured color changes at a specific area
on a sample disc constructed from the base plate resin
only, whereas in this study, the dentures were constructed
from denture base, set-up and contour resins that
required mechanical union. Moreover, in this study, the
dentures were subjected to a non-standardized manual
finishing and polishing protocol. An Eclipse’s inferior
clinical aesthetics might be attributed to the presence of
a line of demarcation at the meeting of different layers
as well as insufficient finishing and polishing. The line
of demarcation at the border of the set-up resin might be
caused by insufficient ledge preparation and the presence
of contour resin flashes on the ledge border.?>4

High patient satisfaction (100%) was reported, and
no differences were observed with regard to comfort,
speaking or stability between the Lucitone-199 and
Eclipse dentures. Despite these similarities, an in vitro
study using micro-computed tomography (micro-CT)
to investigate and compare the dimensional accuracy
of the Lucitone-199 and Eclipse dentures; the
results suggested that Eclipse is more dimensionally
stable than Lucitone-199, given that it is in close
contact with the cast at the crest of the ridge.™!
One possible explanation is that a denture that bears
mucosa is compressible; thus, dimensional changes might
be of little clinical relevance to the success of the denture
base material 262"

Only 40% of patients were PS with the occlusion and
chewing associated with the dentures constructed from
the heat-cured acrylic resin, and this result showed a
small, significant difference (P = 0.046). This result
might be attributed to the increased polymerization
shrinkage of Lucitone-199 compared to Eclipse.
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However, Lucitone-199 shows more water absorption
and less dimensional stability than Eclipse after storage
in water at 37°C.[13:2)

The scheduled post-placement aftercare is mandatory
for a successful long-term denture performance. Hirarto
et alB reported that light-cured resin requires more
aftercare (i.e., repair of denture fractures and cracks,
aesthetics, and correction of anterior tooth length) than
PMMA, whereas the present study demonstrates that
the primary aftercare associated with Eclipse involves
relieving pressure spots around the implants, repairing
missing teeth (mostly canines), and providing extra
finishing and polishing compared to Luciotne-199.

In 2000, CunninghamP®  reported the bond failure
between acrylic resin teeth and a VLCR denture base.
This observation corroborates the findings of the current
study suggesting that this failure might have been caused
by insufficient preparation of the retention device,
mechanical errors or remnant wax on the teeth.

Schwinding et al®? reported an increased number of
pressure spots associated with VLCR dentures. This
finding matches our data showing concentrated pressure
points around the implants in the Eclipse dentures, which
might be due to the intimate fit between the denture base
and the ridge crest!™ along with greater dimensional
stability after storage in water.”*”’

Smooth denture surfaces are easier to clean and have
better aesthetics than rough denture surfaces. A previous
study found an increased roughness in unpolished VCLR
surfaces compared with PMMA,¥ and the unpolished
dentures lost their shine, encouraged the retention of
food residues and other deposits and increased plaque
adherence.[?¥ These characteristics might explain why
70% of patients did not prefer the odor of the Eclipse
dentures. The authors believe that well-taken final
impressions and strong pouring should overcome this
problem.

The professional’s preference for the Eclipse dentures
was primarily based on their successful retention of
permanent denture bases during the different steps of
construction because this retention eliminated investing,
flasking, boil-out, de-mounting, and re-mounting; in
addition, it offered reduced processing time. These
finding are consistent with previous reports.!®!

The clinician and technician preferred the technical
aspects of the Eclipse dentures, which is contrary to the
patients’ preferences. This divergence might be because
of the differences in the aspects of dentures that each
group considers being most important. Many studies
have obtained a poor correlation between patient and
clinician ratings.>3%

The clinician preferred the Eclipse dentures for the
following reasons: satisfactory record base retention,
stability, and support during jaw relation measurements
and try-in steps. Gohlke-WehrBe et al.l' also reported
praise for these dentures with respect to decreased
denture placement time and the ability to perform
same-day adjustments.

The technician preferred the Eclipse dentures because of
their simpler construction steps, decreased lab time, and
safer work environment due to the absence of an open
flame. However, this technique does have disadvantages;
for instance, these dentures require a duplicate master
cast and tooth preparation for mechanical retention along
with an extra laboratory armamentarium and additional
training. Furthermore, previous studies have found that
grinding artificial teeth (where inter-arch space is limited)
can interfere with tooth retention.!'?

CONCLUSIONS

» Within the limitations of this study, the current paper
concludes the following:

» Patients preferred the Lucitone-199 dentures
primarily because of their aesthetics.

* The clinician preferred the Eclipse dentures because
of their well-retained permanent base during
construction.

» The technician preferred the Eclipse dentures because
of their decreased construction time and number of
construction steps (excluding the time needed to
prepare additional teeth and cast duplicates).

* Eclipse is a sensitive system that requires a
committed, well-trained technician.

* Despite aesthetic concerns, Eclipse is the material of
choice for implant-supported overdentures using the
locator indirect pick-up attachment technique.

» It is necessary to conduct additional investigations
that apply not only different impression techniques
but also varying finishing and polishing approaches.

Acknowledgement

The authors thank Mr. Ibrahim Ayze Almutairi, Dental
technician, KSU for his expertise and technical support.

Financial support and sponsorship
Nil

Conflicts of interest

There are no conflicts of interest

REFERENCES

1. Thomason JM. The use of mandibular implant-retained
overdentures improve patient satisfaction
and quality of life. J Evid Based Dent Pract
2010;10:61-3.

2.  Feine JS, Carlsson GE, Awad MA, Chehade A, Duncan WJ,

@ Nigerian Journal of Clinical Practice | Volume 20 | Issue 12 | December 2017



[Downloaded free from http://www.njcponline.com on Tuesday, January 30, 2018, IP: 165.255.146.35]

Asal and Al-AlSheikh: Performance of Lucitone-199 VS Eclipse implant mandibular overdenture

10.

12.

13.

14.

15.

16.

17.

18.

Gizani S, et al. The McGill consensus statement on overdentures.
Mandibular two-implant overdentures as first choice standard of
care for edentulous patients. Gerodontology 2002;19:3-4.
Thomason JM, Feine J, Exley C, Moynihan P, Muller F,
Naert I, et al. Mandibular two implant-supported overdentures as
the first choice standard of care for edentulous patients-the York
Consensus Statement. Br Dent J 2009;207:185-6.

Memon MS, Yunus N, Razak AA.
Some mechanical properties of a highly
cross-linked, microwave-polymerized, injection-molded denture
base polymer. Int J Prosthodont 2001;14:214-8.

Yunus N, Rashid AA, Azmi LL, Abu-Hassan MI. Some flexural
properties of a nylon denture base polymer. J Oral Rehabil
2005;32:65-71.

Zappini G, Kammann A, Wachter W. Comparison of fracture
tests of denture base materials. J Prosthet Dent 2003;90:578-85.
Dhiman RK, Chowdhury SKR. Midline fractures in single
maxillary complete acrylic vs flexible dentures. Med J Armed
Forces India 2009;65:141-5.

Anderson GC, Schulte JK, Arnold TG. Dimensional stability of
injection and conventional processing of denture base acrylic
resin. J Prosthet Dent 1988;60:394-8.

Chee W, Jivraj S. Failures in implant dentistry. Br Dent J
2007;202:123-9.

Franklin P, Wood DJ, Bubb NL. Reinforcement of poly (methyl
methacrylate) denture base with glass flake. Dent Mater
2005;21:365-70.

Machado C, Sanchez E, Azer SS, Uribe JM. Comparative study
of the transverse strength of three denture base materials. J Dent
2007;35:930-3.

Grossmann Y, Savion I, The use of a light-polymerized
resin-based obturator for the treatment of the maxillofacial
patient. J Prosthet Dent 2005;94:289-92.

Asal SA, Fahmy MM, Abdulla SM. Chromatic stability of
light-activated resin and heat-cure acrylic resin submitted to
accelerated aging. Saudi J Dent Res 2015;6:41-7.

Ali IL, Yunus N, Abu-Hassan MI. Hardness, flexural strength,
and flexural modulus comparisons of three differently cured
denture base systems. J Prosthodont 2008;17:545-9.

Qasim SB, Al Kheraif AA, Ramakrishaniah R. An investigation
into the impact and flexural strength of light cure denture
resin reinforced with carbon nanotubes. World Appl Sci J
2012;18:808-12.

Pfeiffer P, An N, Schmage P. Repair strength of hypoallergenic
denture base materials. J Prosthet Dent 2008;100:292-301.

Faot F, da Silva WJ, da Rosa RS, del Bel Cury AA, Garcia
RCMR. Strength of denture base resins repaired with auto- and
visible light-polymerized materials. J Prosthodont 2009;18:496-
502.

Gohlke-WehrfBe HL, Giese-Kraft K, Wostmann B. Clinical
performance of a light-cured denture base material compared to
polymethylmethacrylate—a randomized clinical study. Clin Oral
Investig 2012;16:969-75.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

31

32.

33.

34.

35.

Asal S. Border tissue displacement via a modified custom tray: A
comparative study. Tanta Dent J 2007;4:63-70.

Burns DR, Unger JW, Elswick RK, Jr Giglio JA. Prospective
clinical evaluation of mandibular implant overdentures:
Part II-Patient satisfaction and preference. J Prosthet Dent
1995;73:364-9.

Khan Z, von Fraunhofer JA, Razavi R. The staining
characteristics, transverse strength, and microhardness of a
visible light-cured denture base material. J Prosthet Dent
1987;57:384-6.

Schwindling FS, Bomicke W, Hassel AJ, Rammelsberg P, Stober
T. Randomized clinical evaluation of a light-cured base material
for complete dentures. Clin Oral Investig 2014;18:1457-65.

Tan HK, Brudvik JS, Nicholls JI, Smith DE. Adaptation of
a visible light-cured denture base material. J Prosthet Dent
1989;61:326-31.

Keyf F, Etikan 1. Evaluation of gloss changes of two denture
acrylic resin materials in four different beverages. Dent Mater
2004;20:244-51.

Asal S, Hassaballa M. Heat-cure acrylic resin vs light-activated
resin (Eclipse): Part I denture base adaptation. EDJ 2015:1825-34.
Lamb DJ, Samara R, Johnson A. Palatal discrepancies and
postdams. J Oral Rehabil 2005;32:188-92.

Krysinski ZJ, Prylinski M. Carving of a master cast to obtain
a posterior palatal seal of a complete maxillary denture as
performed by four prosthodontists: A pilot study. J Oral Sci
2007;49:129-32.

Moussa A, Zaki D, El Gabry H, Ahmed T. Comparative
adaptation accuracy of heat cured and injection molded resin
denture base materials. J App Sci Res 2012;8:4691-6.
Al-Kheraif A, Hashim M, El-Araby A. Comparison of
dimensional accuracy between traditional and Eclipse denture
base materials. Egypt Dent J 2009;55:47-53.

Hayakawa I, Hirano S, Nagao M, Matsumoto T, Masuhara E.
Adhesion of a new light-polymerized denture base resin to resin
teeth and denture base materials. Int J Prosthodont 1991;4:561-8.
Cunningham JL, Shear bond strength of resin teeth to heat-cured and
light-cured denture base resin. J Oral Rehabil 2000;27:312-6.
Awad MA, Feine JS. Measuring patient satisfaction with
mandibular prostheses. Community Dent Oral Epidemiol
1998;26:400-5.

Heydecke G, Klemetti E, Awad MA, Lund JP, Feine JS.
Relationship between prosthodontic evaluation and patient
ratings of mandibular conventional and implant prostheses. Int J
Prosthodont 2003;16:307-12.

Fenlon MR, Sherriff M. Investigation of new complete denture
quality and patients' satisfaction with and use of dentures after
two years. J Dent 2004;32:327-33.

Wolff A, Gadre A, Begleiter A, Moskona D, Cardash H.
Correlation between patient satisfaction with complete
dentures and denture quality, oral condition, and flow rate of
submandibular/sublingual salivary glands. Int J Prosthodont
2003;16:45-8.

Nigerian Journal of Clinical Practice | Volume 20 | Issue 12 | December 2017 @



