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THE INFLUENCE OF BORDER MOLDING ON RETENTION
AND TIME OF COMPLETE DENTURE IMPRESSION
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ABSTRACT

Background: Maintenance of contact of the denture border with the adjacent vestibular
tissues during rest as well as in function is an important criterion of denture success that depends
on proper border tracing. Different border moulding materials are available for achievement of
that goal although many clinicians deliver excellent denture without border trimming procedure.
The aim of this study is firstly to evaluate the time needed to perform sectional border molding with
two different border tracing materials and to compare the retention of the finished impressions with
non-border molded impression.

Material and method: Twelve completely edentulous patients were selected and signed
consents to evaluate the retention provided by three different final impression techniques (sectional
border moulding of a special tray with low fusing compound and final wash with medium bodied
silicone material, sectional border tracing of a special tray with putty elastomeric impression
material followed by a final wash with medium bodied silicone material and third impression with
special tray without border moulding). A stop watch was used to record the time needed to finish
the border moulding in the first two impression technique, then a digital force meter was used to
measure retention strength provided by each technique.

Results: The statistical analysis showed extremely significant difference between the time
needed to finish border moulding with putty silicone material and that with the low fusing compound.
Moreover, no significant difference was detected between the three impressions techniques.

Conclusion: Putty silicone material allows faster, easier and effective border moulding
procedure rather than low fusing compound. Medium body silicone material in special tray without
border moulding yielded highly retentive impression comparable to those with different border
tracing materials.

INTRODUCTION the maintenance of contact of the denture border

Border molding is an important process in with the adjacent vestibular tissues during rest as

complete denture construction as it promotes the ~Well as in functional activity. Border trimming is

development of border seal which is necessary for  defined as the shaping of an appropriate impression
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material by action of the tissues adjacent to the
borders of an impression tray. Kaur S et al 2016
conducted a study on importance of border molding
and proved that the dentures made with border
molding will provide better retentive force than the
dentures made without border molding "

Peripheral seal is established when denture
borders contact with the underlying or adjacent
tissues and prevent passage of air or other
substances. It is one of the important factors that will
provide optimal retention of the denture promoting
psychologic comfort and patient acceptance to the
finished prosthesis .

Ideally, The molding material should possess
certain criteria such as sufficient body to allow it
to remain in position on the border during loading
of the tray, homogenous consistency to offer
uniform resistance to displacement by the vestibular
tissues and adequate flow for sufficient time to be
functionally molded by tissue

Impression modeling plastic has been always

used for border molding complete denture
impression trays using a sectional technique
where parts of the borders are molded in separate
applications. Peripheral areas can be molded
with less distortion or breakage of the completed
sections; moreover, corrections or additions to the
earlier molded segments can be easily accomplished
rendering the modeling plastic to be the material of

choice for teaching®.

Since there is no support for the frequent
textbook statement that the sectional procedure
is necessary and superior to the one-step method,
materials which allow simultaneous molding of all
borders in a one-step technique have gained more
preference by many clinicians, saving great time due
to reduced number of tray insertions, causing less
discomfort for the patient and avoiding propagation
of errors caused by mistake in one section affecting
the border contour in another section ©.
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Elastomeric impression materials are most
commonly used as a substitute for low fusing
compound as they fulfill most of the requirements.
The

materials® has made possible new techniques

introduction of elastomeric impression
of recording impression for complete denture
construction. Heavy body putty silicone has been
used for border molding instead of low fusing
compound. It can be placed continuously along the
entire border of an individual tray, and the border of
the tray can be molded at a single stage. In addition,
it also had high degree of accuracy, dimensional

stability and ease of manipulation ©7.

Aim of study

The purpose of this study is firstly to evaluate
the time needed to perform sectional and single
step border molding and to compare the retention
of the finished impressions with non-border molded
impression.

MATERIAL AND METHOD

Informed consents were signed by twelve pa-
tients who showed interest to share in this study
after making sure of their freedom from any inflam-
mation affecting the residual alveolar ridges. Upper
preliminary impression was taken in alginate; diag-
nostic cast was made and undercuts blocked out with
baseplate wax. One autopolymerised resin custom
tray (Major Tray Mmajor Prodotti Dentari Spa,
Moncalieri, Torino, Italy) was constructed over
diagnostic cast, checked and adjusted intraorally. A
metal loop is attached to the geometric center of the
tissue away surface of the tray at the point of inter-
section of canine-tuberosity lines (Fig.1).

Impression procedures

Green stick compound (Kerr Italia S.P.A.
1-84014 Scafti, Salerno-Italy) was glazed over the
flame, applied to the tuberosity region of the tray
then tempered in hot water before insertion in the
patient’s mouth and the patient was asked to pro-
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trude and move the mandible from side to side. The
posterior palatal seal was functionally performed by
applying the green stick compound at the posterior
border of the tray from one hamular notch to the
other and asking the patient to swallow. Buccal and
labial tracing of the tray was carried out by adding
soft compound section by section to the flanges and
moving the cheeks and lips upwards forwards and
downwards. Any excess compound flowing onto
the fitting surface of the tray was scrapped using
sharp knife, a stop watch was used to record the
time needed to finish the molding until the tracing
was satisfactory (Fig.2).

Tray adhesive (Virtual Tray Adhesive, Ivoclar
Vivadent, Schaan, Liechtenstein) was applied to
internal aspect of the tray, borders of the tray were
reduced by 1-2 mm to allow space for the final wash
impression using monophase silicone material (Vir-
tual Monophase, Medium viscosity, Ivoclar Viva-
dent, Schaan, Liechtenstein). The tray and the
cut down borders were coated with the impression
material, seated lightly into mouth and the patient
was asked to perform functional movements such
as puckering the lips swallowing, speaking, smiling
and move the mandible from side to side until the
material set (Fig. 3).

The hook of the digital force meter (Holdwell
Digital Push Pull Gauge Gage HF-500N Force
Gauge Tester Meter, Hanghou Holdwell Mechan-
ical & Electical CO.,LTD, China) was suspended
to the wire loop attached to the tissue away surface
of the tray, a vertical downward force was applied
to dislodge impression tray while the patient was
sitting in an upright position with the occlusal plane
parallel to the floor (Fig. 4). Three readings were
recorded and the average was calculated.

Impression and border molding were removed
from the tray, adhesive was applied over the bor-
ders, internal and external surface of the acrylic
custom tray to facilitate the retention of the sili-
cone border molding material. - Putty silicone
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Fig. (1) Metal loop attached to the tray

T
T

Fig. (2) Low fusing compound used for border moulding

Fig. (3) Final impression after border moulding with low fusing

compound
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(Virtual putty regular set, Ivoclar Vivadent, Schaan,
Liechtenstein) was kneaded and a roll of 3-4 mm
width was placed along the entire labial and buccal
peripheries of the maxillary tray, followed by anoth-
er insertion for posterior palatal border (Fig. 5), Pa-
tients were instructed to relax and perform the nor-
mal functional movements as described above. The
border molding was examined for rounded contour
and any deficient area is corrected with a small addi-
tion of putty material. New timing was recorded us-
ing the stopwatch before reducing the borders by 1
mm in preparation for the final impression that was
taken using the monophase silicone material (Fig.
6) and force needed to displace the tray of the final
impression was determined for another time using

the digital force meter.

Fig. (4) Force meter used for recording retention
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Finally, the impression and putty were removed
and a third impression was made using the
monophase silicone material alone after coating the
tray with adhesive (Fig. 6) and final record of force
needed to displace the tray was made using the force
meter.

Results were shown as mean + SEM (standard
error of means). Statistical significance between
individual comparisons was determined using
Student t-test. For multiple comparisons, one-
way ANOVA with Tukey (comparisons between
all groups) and Sidak’s (selected pairs) pairwise
tests were used. The calculations were performed
with the statistical software package GraphPad
Prism (version 7). P values < 0.05 were considered
statistically significant.

~

Fig. (6) Heavy bodied putty silicone used for border moulding

Fig. (7) Third final impression without border moulding
material
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RESULTS

In the current research, time needed to finish
the border tracing using two different moulding
materials was recorded for all patients included in
the study and Two-tailed unpaired t test showed
an extremely statistical significant difference
(p<0.0001) between the two groups. The means
of time for border moulding materials were 2.31
minutes for putty rubber base and 5.39 minutes for

low fusing compound.

Two-tailed unpaired t test
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Fig. (8) Scatter blot showing extremely significant increase
in the mean time in minutes of green stick compound
border molding (GS BN when compared to the putty
border molding (Putty border molding)

The
performed on all patients included in the study
and ANOVA showed a non-statistical difference
(p=0.9864) in the overall retention force recorded for

three  impression techniques were

each technique where the means for of impression
techniques were 63.65 for border moulding with
low fusing compound with final wash of medium
bodied silicone material, 62.125 for border moulding
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with putty silicone material with final wash of
medium bodied silicone material and 62.975 for
direct impression with medium bodied silicone
material without border moulding. Furthermore,
Tukey multiple comparison test revealed a
nonsignificant change in the measured retention

forces between each technique investigated.

ANOVA
P value 0.9864
P value summary ns
Tukey’s multiple comparisons test | Summary | P Value
Imp1 vs. Imp 2 ns 0.9851
Imp1 vs. Imp3 ns 0.9971
Imp 2 vs. Imp3 ns 0.9954
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Fig. (9) Scatter Plot demonstrating the retention force of the
three tested impressions. Dta represent the mean and SD
of the retention force measured in Newtons (Retentive
Force) and reveals a non significant difference(ns)
among the tested impressions. N = 12 in each tested
group. Imp1: low fusing compound border molding with
medium body silicone impression, Imp2: putty silicone
border molding with medium body silicone impression
and Imp3: medium body silicone impression without
border moding.



(2868) E.DJ. Vol. 63, No. 3

DISCUSSION

A single acrylic resin custom impression tray
was constructed for each patient to eliminate the
possible variations that may arise from different
trays adaptation and to obtain uniform bulk of the
wash impression ®. Moreover, the recording of
retentive forces was done at the impression stage as
in a previous study comparing the retention at the
three stages border molding, final impression and
permanent denture base steps, the result showed
less retention at permanent denture base phase
which may be attributed to technical errors like
those involved in packing, curing or volumetric
shrinkage of acrylic resin, resulting in improper fit
of the permanent denture base with underlying soft
tissue. Prior to measuring occlusal plane of each
patient was adjusted parallel to the Frankfurt plane
to ensure that forces are perpendicular on the tray ©.

A loop was attached at the middle portion of
the palatal surface which was the most consistent
area for testing the retention of complete denture
because the anterior attachment needed the greatest
amount of force to displace the base in comparison
to posterior region?.

The choice of materials in this study was low
fusing compound for sectional border molding
which is a gold standard in border tracing and
addition silicone putty material for single step border
molding because of its excellent manipulative
consistency and dimensional stability. The final
impression material used in the study was medium
bodied addition silicone material as it was concluded
that that dentures made from silicone impressions
were preferred by patients (P,

In the comparison of time between the two border
molding materials, it was obvious and expected to
find a statistically significant difference, where the
time needed for the heavy bodied putty silicone
material was significantly less than that for the low
fusing compound. It has been reported that seven
prosthodontic instructors required an average of 17
placements to obtain a maxillary final impression
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on the same patient using modeling plastic as the
border molding material Added to that, low fusing
compound has short manipulation time, hardens
quickly in the mouth and does not remain in a plastic
stage till the functional movements are completed
thus requiring more insertions and consuming more
time 2. In view of these limitations, putty silicone
has been used for border molding where the labial
and buccal borders can be recorded in one step and
posterior palatal seal area in another step producing
good results in less time as well as less discomfort
and inconvenience for the patient ¥.This result is in
accordance with patients opinions about the border
molding procedure based on a previous study®.

Concerning retention evaluation, no statistically
significant difference was detected between the
three impression techniques with nearly equal
means, indicating that heavy bodied putty silicone
material and low fusing compound have similar
effects as border molding materials. In accordance
with -9 trays traced with both materials required
high forces to be displaced from their basal seats
which will be reflected later on the final denture base
retention. Moreover, the impression made without
border molding yielded an acceptable retention
comparable to the other impressions and this may be
correlated to the fact that many operators around the
globe used custom tray without border molding >
'9and this may be as well attributed to the medium
viscosity of the monophase impression material that
enable it to make up discrepancies between tray
borders and the reflecting vestibular tissues of up to
4 or 5 mm 719,

CONCLUSION

Based on the results of this study, it can be
concluded that the heavy bodied putty silicone
material allows faster sectional border molding
than low fusing compound that requires more
insertions for adjustment. Medium bodied addition
silicone material produced high retentive values in
completely edentulous maxillary impression when
used with special tray for final impression with or
without any border tracing material.
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