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Abstract:

Stable record base is critical for recording an accurate maxillo-mandibular
relationship and evaluation of the esthetics and phonetics of the wax trial prosthesis.
To ensure intra-oral stability and retention of the record base, the base should
maintain close adaptation to the cast and be dimensionally stable, this study compare
the dimensional stability of visible light cure acrylic both conventionally and by using
new technique of short curing cycle. Thirty maxillary cast edentulous models poured
with a type IV dental di-stone, the specimen divided into three subgroups each group
consist of ten cast. In the first group denture base constructed from heat cure acrylic
resin using short curing cycle, while in the second group it constructed by using
visible light cure acrylic resin and for the third group from visible light cure acrylic
resin using new technique, the gap space occurs between the denture base and the cast
measured by using traveling microscope measuring device. In this study the reading
for the gap space occur between the denture base and the cast show that significantly
both the short cycle and VLC new technique more dimensionally stable than that of
VLC conventional technique when compared by ANOVA Table and LSD multiple
comparison. The dimensional accuracy or fit for the denture base improved by using
either a heat cured acrylic resin (using short curing cycle or by using light activated
poly methylmethacrylate with the aid of new technique so that better stability and
retention of the record bases obtained.

Keywords: Dimensional changes , gap space, visible light cure acrylic resin,
short cycle.

Introduction

Acrylic resins were introduced to Certain lack of dimensional
dentistry in 1937, till now no other stability must be accepted as one of the
material has been found that matches disadvantages of acrylic resin dentures.
the appearance of the oral soft tissues At least two recognized dimensional
with as great as fidelity as acrylic changes are unavoidable in every
resin, its overall performance is acrylic resin denture, namely shrinkage
regarded as satisfactory and it is widely and expansion.
used for the construction of complete Dimensional changes that occur in
dentures. acrylic resin dentures are influenced by

the curing method and other factors
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.the thickness of acrylic resin dentures
is believed to be a significant factor in
determining  the  magnitude  of

. . . 1,4
shrinkage that occurs during curing .

In denture base the dimensional
changes result from both
polymerization shrinkage and stresses
released  during  flask  cooling.
Conversely, the variations in curing
technique may not significantly alter
the pattern of dimensional acrylic resin
behavior due to the decrease in the
molecular weight of the resulting
polymer chains.

During curing and processing of the
denture base the dimensional changes
may affect the satisfaction of the
patient and stability and retention of
record bases subsequently evaluation
of the other steps of denture

construction.”’

Consani et al suggested that the
molar region is the most reliable site
for gap space production between the
palatal zone and the record base due to

. . 79
linear shrinkage.

The magnitude of the acrylic resin
dimensional changes, however, may be
influenced by several factors, such as
polymerization techniques, where the
internal stresses are produced by
different  coefficients of thermal
expansion of gypsum and acrylic resin
and the base thickness may vary at
different sites inside the flask altering
the denture base adaptation and

- 10,11
stability.

Little experimental work had been
reported about the use of visible light
activated resins for denture the report
deals primarily with the physical and
mechanical properties of denture bases

The purpose of this study was to
compare the dimensional stability
between VLC acrylic resin
(conventional and new technique) and
the ordinary heat cure acrylic resin.

Materials and Methods

Thirty maxillary edentulous cast
models were poured with type (IV)
dental stone (Zeus-Bluejey-Gesso
ExtrdurolV —permodel 1), divided into
three main groups each group consists
from ten casts.
1-The first denture base group was

constructed from heat activated

polymethyl methacrylate (Pyrax 1SO

9001:2000 certified company).
2-Mixing of heat activated poly methyl

methacrylate done according to the

manufacturers instructions follow the
ratio of 3:1. The dough stage was
closely adapted to the model cast and
then flasked under pressure of 10 Ibs
for 5 min. A short curing cycle used.
3-The temperature brought to 74 °C for

90 minutes, the temperature, was

raised to 100 °C for additional 30

minutes.

The second group of ten denture
bases was processed by the following
technique:-
1.Using visible light cure material

(palatray XL-Heraeus Kulzer GmbH

and Co. KG).

2.The VLC sheet was closely adapted
to the model cast (socked finger with
water) pressure starting from the
centre toward the periphery to reduce
air bubbles beneath the VLC sheet
and then placed inside the
polymerizing device (YETI dental —
Preci NT shuttle [1-Preci NT Shuttle
V), for (4 min.).

The third denture base group which
consist of 10 casts were constructed
according to the following steps:-

1. The VLC sheet was adapted carefully
by hand using gentle (socked finger
with water) pressure starting from the
center of the cast towards periphery
to reduce air bubbles beneath the
VLC sheet. The access materials
were trimmed from the borders.

2.U shape segment of the adapted VLC
sheet along the residual ridge was cut
and placed away, the remaining VLC
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sheet on the cast was placed in the
polymerizing unit for (4 min.) then
the cast was removed the cut U shape
segment was replaced again on the
cast then the cast was placed in the
polymerizing unit for additional (4
min.) to reduce air bubbles beneath
the cut U shape segment. The whole
VLC denture base was polymerized
under visible light wave (475 pm)
and light intensity (90 pm/cm?).

3.The record base assembly was
removed from the cast model and
finished by using carbide bur (biggo-
Germany) and cleaned with water
and soap to remove the residual
access material figure (1).

The measurements were done by
traveling microscope which is capable
of measuring up to 0.001 of mm, after
that the base of the casts transversely
sectioned into three parts, as follows:
Canine part, molar part and posterior
palatal seal part. In this study, the
molar part selected and the mesial
aspect of it taken to measure the
dimensional stability by marking a
three points the 1% one on the right
ridge crest, 2" one on the mid-palatal
and the 3" on the left ridge crest figure
(2).

Analysis of the variances done by
ANOVA Table with LSD.

Results

At both ridge crests and mid-palatal
region a higher values of gap space
occurs in case of VLC conventional
technique when compared with both
short cycle curing and VLC new
technique Table (1) and figure (3), so
that there was a significance difference
between the visible light cure (VLC)
new technique and both short cycle
curing and conventional technique of
VLC Table (2).

ANOVA Table LSD multiple
comparison for dimensional change
occur between the three techniques in

the three region shows that high
significant difference between both
short cycle curing and VLC new
technique with that of conventional
technique of VLC at the ridge crest and
mid-palatal regions .on the other hand
nearly no significant difference shown
between short cycle curing and VLC
new technique as shown in Table (2).

Discussion

The processing shrinkage of
denture base acrylic resin is accepted
as shortcoming of this material, a space
beneath the posterior palatal region
resulting from processing shrinkage,
this dimensional change that occurs
during the denture processing was
recognized by  several  studies
previously and the most possible
explanation is that the strain release in
maxillary denture base tends to draw
the flange inward and the resulting
premature contact (gap) of the denture
base with the mold in these regions
causes the palate to be elevated, , these
results also indicate that dimensional
accuracy is an inevitable shortcoming
of acrylic resin and one of the factors
that may contribute to the denture gap
discrepancy.t*? 1418,

This study showed dimensional
accuracy or fit of the denture base
processed by short curing cycle of heat
cured acrylic resin and VLC new
technique are better than VLC
conventional technique in reducing the
gap at the posterior palatal seal area
according to Table (1, 2), which agreed
with findings of Won-suck et al.*®

The edentulous maxilla consists of
a relatively flat portion in the middle of
hard palate and inclined slops towards
the residual ridge. Due to the shape of
palatal concavity, shrinkage occurs
toward the residual ridge leads to
lifting of the record base in mid-palatal
region which was cited Won-suck et
al®. By dividing the VLC sheet into
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two pieces along the junction of
horizontal and vertical configuration of
the palate the stresses that develop
during polymerization can be confined
within each segment of the material
and lead to shifting the direction of
shrinkage from the ridge crest area to
two separate areas in the middle of the
palate and the crest of the ridge.

This study came into agreement
with Kenneth et al *° as by limiting the
amount of composite exposed to the
curing light at one time, and readapting
the uncured composite to the cast
between  curing  episodes, gap
formation caused by polymerization
distortion can be minimized.

It is theorized that a record base
with a dimensional change of that
proportion resting on compressible
tissue would be compensated without
compromising stability. *°

References

1- Chen JC, Lacefield WR. Effect of denture
thickness and curing cycle on the
dimensional stability of acrylic resin
denture bases. Dent Mater 1988:4:20-24.

2- Shinsuke  Sadamori ,  Triyandani
Ganefiyanti, Taizo Hamada, Takashi
Arema. Influence of thickness and
location on residual monomer content of
denture base cured by three processing
methods. J Prosth Dent 1994;72:19-22

3- Debby M.S. Wong , Leo YY Cheng, TW
Chow , Robert KF Clark. Effect of
processing method on the dimensional
accuracy and water sorption of acrylic
resin dentures. J Prosth Dent 1999;81:300-
4.

4- Bartoloni JA , Murchison DF, Wofford
DT, Sarkar NN. Degree of conversion in
the denture base materials for varied
polymerization  techniques. J  oral
rehab2000:27;488-93.

5- Crag RG. Restorative dental material 10"
ed , Louis The CV Mosbey Co.
1997;P:127-36.

6- Crag RG., Powers GM. Restoration dental
material 11" ed , st Louis . The Mosbey
2002;P:500-540.

7- Consani RLX ,Domitti SS , Rizzatti
Barbosa CM , Consani S. Effect of
commercial acrylic resin on dimensional

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

accuracy of the maxillary denture base.
Braz Dent J. 2002;13(1):57-60.

Sykora O, Sutto EJ. Posterior palatal seal
adaptation : Influence of high expansion
stone . J Oral Rehabil. 1996;23(5):342-
345.

Sykora O, Sutto EJ. Improve fit of
maxillary complete denture processed on
high expansion stone cast.J Prosth Dent
1997;34:11-15.

John wolfaardt , Peter cleaton-Jones, Paul
Fatti. The influence of processing
variables on dimensional changes of heat
cured polymethylmethacrylate.J Prosth
Dent 1986; 55(4):518-25.

Rafael Leonardo Xediek , Saide Sarckis
Domitti , Celia Marisa Rizzati Barbosa,
Simonides Consani. Effect of commercial
acrylic resins on dimensional accuracy of
the maxillary denture base. Braz Dent J
(2002)13(1):57-60.

Tetsuya Takamata , James C. Setcos,
Ralph W. Philips, Malcolm E. Boone.
Adaptation of acrylic resin dentures as
influenced by the activation mode of
polymerization. JADA 1989; vol 119:
271-76.

Won-suck Oh and Kenneth B. May. Two-
stage technique for optimum fit and
stability of light-polymerized record bases.
J Prosth Dent 2008;99:410-411.

Pronych GJ, Sutow EJ, Sykora.O.
dimensional stability and dehydration of a
thermoplastic polycarbonate based and
two PMMA based denture resins. J. oral.
Rehab. 2003; 30: 1157-1161.

Jaffar M. Elahi, Mohammed A. Abdullah.
Effect of different  polymerization
techniques on dimensional stability of
record bases. J. Prosth. Dent 1994; 71:
150-3.

Becker CM , Smith DE, Nicholls JI. The
comparison of denture base processing
techniques. Il. Dimensional changes due
processing. J. Prosth. Dent 1977; 37: 450-
459,

Firtell DN, Green AJ, Elahi JM. Posterior
peripheral seal distortion related to
processing temperature. J. Prosth. Dent
1981; 45 :589-601.

Sheldon Winkler, Harold R. Ortman,
Harold F. Morris, Richard A. Plezia.
Processing changes in complete dentures
contracted form pour resins. JADA 1971;
82: 349-353.

Kenneth G. Boberick, John McCool.
Dimensional stability of record bases
fabricated from light-polymerized
composite using two methods. J. Prosth.
Dent 1998;79:399-403

392



M DJ Evaluation of Dimensional Stability for Denture Bases ... Vol.:6 No.:4 2009

Table (1): Mean gap space analysis for the three techniques at the three regions.

Visible light Visible light
. Short cycle polymerization polymerization new
Region No. No. | conventional technique | NO- technique
Mean SD Mean SD Mean SD
R'gé‘rte';'tdge 10 | 016 | 0041 | 10 0.23 0120 | 10 | 0.16 0.041
Mid-palate 10 0.24 0.094 | 10 0.56 0.143 10 0.13 0.057
Legg'g‘tige 10 | 0016 | 0008 | 10 | 0.084 0027 | 10 | 0.014 0.00

Table (2): LSD comparison between the three techniques in the three regions.

Region Short cycle VLC conventional technique VLC new technique
Right B S. R S.

Ridge < > NS, ¢ >
crest < >

Mid- < V.H.S. > < V.H.S. >

S.

palate < >

Left _ V.HS. R _ V.HS. R
Ridge D " NS 7 "
crest < >

.

Short curing cycle

C new Technique VLC Conventional ‘

Figure (1): The three groups sectioning Figure (2): P0|ntfsoﬁlr?:iic:ec;ngtrr;i:)rsansverse section

0.6
0.51
0.4+
@ Short cycle
BVLC Conwentional 0.34
OVLC New Technique
0.2
0.14
0- . . .
Mid-Palatal  Rightridge crest  Left ridge crest

Figure (3): Represents Histogram for the groups mean values
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