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Abstract

Objective: The aim of this study was to evaluate of the dimensional accuracy of Polyvinylsiloxane (PVS) impression materials (Spirias, Imicryl,
Konya, Turkey and Variotime, Heraeus, Hanau, Germany) by using stone models after different pouring time (1 hour and 24 hours).

Methods: A standard maxillary dentulous acrylic model was selected as master model. Two linear measurements were selected on each sample for
the evaluation of the models (x: 13-23 distance, y: 13-26 distance). A total of 40 samples were divided into 4 groups according to the impression
brands and pouring time (n=10). All of measurements were made with CEREC SW 4.2.3 software (Sirona Dental System, GmbH, Bensheim,
Germany) using “distance” tools of the programme. Statistical analysis was performed by using the IBM SPSS Statistics, Version 25 (IBM SPSS
Statistics for Windows, IBM Corporation, Armonk, NY). A value of p<0.05 was considered statistically significant.

Results: The relationship between different pouring times (1 hour and 24 hours) was not statistically significant (p>0.05). When the paired relations
with the master model are evaluated, t test and p values show that there is statistically significant difference (p<0.05).

Conclusion: When compared with the main model, PVS materials for both brands show dimensional distortion. For PVS impression materials, the
pouring of the impressions does not make any difference.
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Oz

Amag: Bu caligmanm amaci, Polivinilsiloksan (PVS) 6l¢li malzemelerinin (Spirias, Imicryl, Konya, Tiirkiye ve Variotime, Heraeus, Hanau,
Almanya) farkli dokiim siirelerinden sonra (1 saat ve 24 saat) al¢1 modeller kullanilarak boyutsal dogrulugunun degerlendirilmesidir.

Yontem: Ana model olarak standart maksiller akrilik model segildi. Modellerin degerlendirilmesi i¢in her numune iizerinde x ve y mesafesi adiyla
iki lineer 6l¢iim noktasi belirlendi (x: 13-23 nolu disler aras1 mesafe, y: 13-26 nolu disler aras1 mesafe). Olgii markalarina ve dokme siiresine gore
toplam 40 6rnek 4 gruba ayrildi (n=10). Tiim 6lglimler “mesafe” araglar1 kullanilarak CEREC SW 4.2.3 (Sirona Dental System, GmbH, Bensheim,
Germany) yazilimi ile yapildi. Istatistiksel analiz, IBM SPSS Statistics, Siiriim 25 (Windows igin IBM SPSS Statistics, IBM Corporation, Armonk,
NY) kullanilarak gergeklestirildi. p<0,05 degeri istatistiksel olarak anlamli kabul edilmistir.

Bulgular: Farkli dokme siireleri (1 saat ve 24 saat) arasindaki iligki istatistiksel olarak anlamli bulunamamustir (p>0,05). Ana model ile eslestirilmis
markalarin iligkileri degerlendiriliginde, t testi ve p degerleri istatistiksel olarak anlaml bir fark oldugu gosterilmistir (p<0,05).

Sonu¢: Ana modelle karsilastirildiginda, her iki marka i¢in PVS malzemeleri boyutsal degisim gostermektedir. Ancak bu degisim PVS 6l¢ii
malzemeleri igin, algi modellerin dokiilme siireleri arasinda herhangi bir fark yaratmamaktadir.

Anahtar Kelimeler: Olcii malzemeleri, polivinil siloksan, boyutsal stabilite
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Introduction

The main part of prosthetic dentistry is to copy the condition
of the teeth and the surrounding tissues by using impressions
materials. It must provide precise information for indirect
restorations for an impression to be acceptable.® Although a
successful dental prosthesis depends on many factors
associated with dentist, material and patient, the impression
is the most critical step.? Making impression is a critical
clinical step to record accurately the three-dimensional
intraoral relationships among teeth, and surrounding
structures.®> The main reason for laboratory errors that lead
to incompatibility in indirect restorations is the inaccuracies
that occur during the impressions.* Many factors such as the
experience and skill of clinicians, proper material handling,
the choice of impression materials and technique, working
time, and the patient's combined compliance affect the
acceptable impression.””

Polyvinyl siloxane (PVS), in other words, additional silicone
impression materials were first introduced to the market in
the 1970s. Now PVS is one of the most widely used
impression materials for indirect prosthetic restorations in
dentistry.? They have many advantages, such as low
polymerization shrinkage, virtually ideal dimensional
stability and durability, good detail reproduction, non-toxic
or non-allergic behavior, adequate tear resistance and quick
elastic recovery.”*°

The good performance in their stability makes it possible to
pour the molds up to several days after they have been
removed from the mouth. PVS is the best choice among
elastic impression materials if there is likely to be a delay in
pouring to make molds.™* Innovations in PVS impression
materials aim to enhance precision and limit some clinical
handicaps such as bubbles, voids, tears, and pulls.*? On the
other hand, PVS are inherently hydrophobic and because of
their hydrophobic behavior, their applications are limited to
dry conditions. Nowadays, the new formulation ‘hydrophilic'
polyvinyl siloxanes have been produced which can better
penetrate moist dental surfaces.®**

PVS impression materials can be used in several techniques
in accordance with the manufacturer's recommendations,”**
taking into account their viscosities: dual-viscosity one-step
impression technique, the single-viscosity monophase
impression technique, and the putty-wash two-step
impression technique.'>*®

The purpose of this study was to evaluate the dimensional
accuracy of Polyvinyl siloxane impression materials
(Spirias, Imicryl, Konya, Turkey and Variotime, Heraeus,
Hanau, Germany) using stone models after different pouring
time. The research hypothesis is that pouring time after 1
hour and 24 hours will change dimensional accuracy.

Methods

A standard maxillary dentulous acrylic model (Integra,
Ankara, Turkey) was selected as master model. The teeth
left canine (13), right canine (23) and right first molar (26)
were performed according to accepted universal guidelines
for tooth preparation (15). The position of the preparation
finish line located epigingival. The peak of teeth number of
13 and 23 and the peak of the mesiobuccally tubercle of the
teeth number of 26 were marked with a very small rond bur.
In this way, it has been ensured that this point is certain in
the models obtained.

As control groups, Variotime (Heraeus, Hanau, Germany)
was selected as PVS impression materials. In tested groups,
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a novel PVS impression material (Spirias, Imicryl, Konya,
Turkey) was used. The viscosity of the new PVS brand Type
3 Extra Light Body Spirias (rheometer, at shear stress of 100
Pa) is 10 PaS. Sharp fin test and Consisstency test results are
16 mm and 42-45mm respectively (ISO 4823 Consistency
test).

A total of 40 samples were divided into groups according to
pouring time and the impression technique recommended by
the manufacturer:

* Group I: n =20 (Variotime / one-step technique)

* Group Ia: 10 samples made using Variotime putty-light
body / pouring time:1 hour,

* Group Ib: 10 samples made using Variotime putty-light
body / pouring time:24 hours.

* Group II: n =20 (Spirias / two-step technique)

* Group Ila: 10 samples made using Spirias putty-extra light
body / pouring time:1 hour,

* Group IIb: 10 samples made using Spirias putty-extra light
body / pouring time: 24 hours.

The stock trays were used for impressions of all groups. For
standardization of impression loading, a square metal plate
weighting 1.5 kg was placed on the impression trays. The
storage time for the impressions was 1 hour and 24 hours
before pouring into type IV-improved stone. The ratio of
water powder according to instruction is 25ml water to
100ml powder mixed by vacuum mixer (Renfert, GmbH,
Hilzingen, Germany) for one minute. The impressions were
stored at the room temperature.

Two different linear measurements were selected on each
sample for the evaluation of the models:

x: 13-23 distance

y: 13-26 distance

All of measurements were made with CEREC Omnicam
CAD/CAM System (Sirona Dental System, GmbH,
Bensheim, Germany). After the stone models were scaned
with application using CEREC SW 4.2.3 software, linear
points were determined and measured using “distance” tools
of the programme as shown in Figure 1.

Descriptive statistics were calculated for data sets. The
independent samples t test and paired sample t test were
used to compare the means between two groups. Statistical
analysis was performed using the IBM SPSS Statistics for
Windows, Version 25 (IBM SPSS Statistics for Windows,
IBM Corporation, Armonk, NY). A value of p < 0.05 was
considered statistically significant.

Results

Table 1 showed that if the average values of all groups were
examined, they showed smaller values than the dimensions of
the master model. If the paired relations with the master model
are evaluated, t test and p values show that there is statistically
significant difference.

According to the independent sample t test analysis, the
different brands showed statistically significant difference:

The difference between Gl-x (Variotime/lhour/13-23 distance)
and Gll-x (Spirias/lhour/13-23 distance) is statistically
significant p = 0.009 (p <0.05)

The difference between Gl-y (Variotime/lhour/13-26 distance)
and Gll-y (Spirias/lhour/13-26 distance) is statistically
significant p = 0.002 (p <0.05) (Table 2).

The relationship between different pouring times of the same
brand was not statistically significant.  Correlations
(correlations) were analyzed by Pearson correlation analysis.
(Table 3) In models obtained with variotime, there was no
difference between 1 hour and 24 hour pouring times. The same
is true for models obtained with Spirias.
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Table 1. Case summaries
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Group I-X  Group I-Y

Group I1-X  Group II-Y Master Model-X Master Model-Y

Mean 34.65 47.91
Median 34.66 47.92
Minimum 34.38 47.47
Maximum 34.81 48.31
Std. Error of Mean .02552 .04246
Std. Deviation 11413 .18990
Kurtosis 1.629 877

Skewness -1.227 -.065

34.53
34.46
34.31
34.96

.03631
16239

1.034
1.075

47.63
47.56
46.71
48.23

.07081
.31665

2.952
-.825

34.92 48.20
34.87 48.15

34.7 47.91
35.19 48.52
.05437 .07169
17193 .22669

-139.631 -155.445

37571 .13063

Group I-x: Variotime / one-step technique, 13-23 distance
Group I-y: Variotime / one-step technique, 13-26 distance
Group lI-x: Spirias / two-step technique, 13-23 distance
Group ll-y: Spirias / two-step technique, 13-26 distance

Table 2. Comparison of linear measurements of two brands PVS impression materials.

Independent Samples Test

Levene's Test
for Equality t-test for Equality of Means
of VVariances
M Std E 95% Confidence Interval
: * ean - Error of the Difference
F Sig. t df P Difference Difference
Lower Upper
Group | -
Group |1 3.242  .080 2.738 38 .009* 12150 .04438 .03165 21135
X)
Group | -
Group |1 2.964 .093 3.397 38 .002* .28050 .08256 11336 44764
(Y)
*p< 0.05

Group I: Variotime / one-step technique
Group Il: Spirias / two-step technique
x: 13-23 distance

y: 13-26 distance

Table 3. Paired comparisons within the same brand according to the pouring time.

Groups N  Correlation P*

Group Ia(c)g(a)Group Ib 10 517 126

Group Ia(%)GFOUD Ib 10 107 .769

Group Ila(ic)Group Ib 10 -.310 384
Group IIa(%)Group I1b 10 189 601

*p <0.05
Group la: Variotime / one-step technique, pouring time:1 hour

Group Ib: Variotime / one-step technique, pouring time:24 hours

Group lla: Spirias / two-step technique, pouring time:1 hour
Group llb: Spirias / two-step technique, pouring time:24 hours
x: 13-23 distance

y: 13-26 distance
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Figure 1. Sample measurements of the stone models and master model.

Discussion

The research hypothesis was rejected because of the pouring
time of PVS impressions 1 hour and 24 hours did not make
any difference. The ideal impression material should have
high dimensional stability, which is critical for the correct
replication of intraoral structures. Polyvinylsiloxane has
been used as impression materials for many years and has
gained popularity due to its excellent accuracy and
dimensional stability.” Pereira et al. found that the
dimensional stability of the additive silicone did not change
significantly even after 96 hours after measurement (linear
size changes did not exceed 1%).° These results are
consistent with previous researchers' previous work.™" In this
study, the precision of two measurement techniques was
investigated using two different brands of additional silicone
materials. Out of the two addition silicone impression
materials, Variotime and Spirias showed the minimal
dimensional changes.

According to a study by Franco and his friends, the delay in
pouring will allow the material to heal elastically and release
by-products that can affect the accuracy of the stone models,
but the delay time should not be too long, otherwise there
will be the impression of deterioration.’ In our the current
study, when the spill times were compared, there was no
difference.

According to the literature, the one-step technique with
vinyl polysiloxanes leads to very accurate impressions.18
The one-step technique is quite simple, cost-effective, less
time consuming and protects the impression material.
However, this technique has several disadvantages. First,
there is absolutely no stack control. With this technique,
more bubbles are produced and included in the set
impression. In this study, single stage Variotime impression
compared to double stage Spirias impression. The both
techniques and brands showed that dimensional distortion
compared to the master model.

The working time and the patients’ adaptation and comfort,
may influence the accuracy of an impression." In this study,

impressions were taken using an acrylic model. These
limitations may have contributed to bias in the study.

Conclusion

The following conclusions were reached in this study:

1. Compared with the main model, PVS materials for both
brands (Spirias and Variotime) showed dimensional
distortion.

2. For PVS impression materials, the pouring of the
impressions does not make any difference after different
times.

For more precise results, many new studies were needed on
different PVS impression materials, different techniques and
different pouring times.
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