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Abstract: Background: This study was to evalua-
te the impression quality and clinical success of 2 Poly-
vinyl siloxane (PVS) impression materials by using
dual-viscosity 1-step impression technique and the
putty-wash two-step impression technique.

Methods: In this study, Variotime (Heraeus, Ha-
nau, Germany) and a novel silicone Spirias (Imicryl,
Konya, Turkey) were selected as PVS impression mate-
rials. A total of 40 samples were divided into groups ac-
cording to the impression technique. Three possible cat-
egories were established to rate the impression quality.
The impression was examined using a laboratory micro-
scope (Opmi Pico, Zeiss) and lenses with 2X to 6X mag-
nification for the presence or absence of bubbles or vo-
ids and the complete reproduction of the preparation fin-
ish line. A spreadsheet (Excel v2016; Microsoft Corp)
was used for processing statistical data. Results of the
analysis were calculated as mean and frequency.

Results: In the impressions taken with Variotime,
the percentage of the successful impression is 95% (Cri-
teria I - II). Only one impression was found unaccepta-
ble (criteria III). In impressions with Spirias, the percen-
tage of successful impressions is 100% (Criteria I - II).
No-impression was found unacceptable (criterion III).

Conclusion: The quality of impressions of both
brands Polyvinyl siloxane impression materials revea-
led a high rate (97.5%) For more precise results, many
new studies were needed on different Polyvinyl siloxa-
ne impression materials.

Keywords: polyvinyl siloxane, additional silico-
ne, quality of impression.

INTRODUCTION

Impressions made to replicate the condition of te-
eth and surrounding tissues are a main part of prosthe-
tic dentistry. The purpose of acceptable impressions is
to provide exact information for indirect restorations

(1). Although a successful dental prosthesis depends
on many factors associated with the dentist, material,
and patient, the impression is the most critical step (2).

Making the impression is a critical clinical step to
accurately record the three-dimensional intraoral rela-
tionships among teeth and surrounding structures (1).
Laboratory errors that lead to incompatibility in indi-
rect restorations are most often the result of inaccuraci-
es that occur during the impressions (1, 2, 3). Many
factors, such as the experience and skill of clinicians,
proper material handling, the choice of impression ma-
terials, technique, working time, and the patient’s com-
pliance, affect the acceptability of the impression (3).

Polyvinyl siloxane impression material (PVS), al-
so called addition silicone impression material, which
has been used for many years, is one of the most com-
monly used impression materials for indirect denture
restorations today. This material has many advantages,
such as low polymerization shrinkage, virtually ideal
dimensional stability and durability, good detail repro-
duction, non-toxic or non-allergic behavior, adequate
tear resistance, and quick elastic recovery.

Its 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 impres-
sion materials if there is likely to be a delay in pouring
the molds. Innovations in PVS impression materials
aim to enhance precision and limit some clinical handi-
caps, such as bubbles, voids, tears, and pulls (4). On the
other hand, PVS is inherently hydrophobic; because of
its hydrophobic behavior, PVS applications are limited
to dry conditions. A new formulation of “hydrophilic”
PVS has been produced that can better penetrate moist
dental surfaces (5).

PVS impression materials can be used in several
techniques in accordance with the manufacturer’s rec-
ommendations (6), taking into account their viscositi-
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es: the dual-viscosity one-step impression technique,
the single-viscosity monophase impression technique,
and the putty-wash two-step impression technique (3).

The aim of this study was to evaluate the impres-
sion quality and clinical success of two PVS impres-
sion materials by using the dual-viscosity one-step im-
pression technique and the putty-wash two-step im-
pression technique. The null hypothesis of this study
was that there would be no difference between PVS
impression materials and techniques.

MATERIAL AND METHODS

A standard maxillary dentulous acrylic model (In-
tegra, Ankara, Turkey) was selected as the master mo-
del. Tooth 26 was prepared with the preparation finish
line located in the epigingival position. In this study,
Variotime (Heraeus, Hanau, Germany) and a novel sili-
cone, Spirias (Imicryl, Konya, Turkey), were selected
as PVS impression materials. The viscosity of the new
PVS brand Type 3 Extra Light Body Spirias (rheome-
ter, at shear stress of 100 Pa) is 10 PaS. Sharp fin test
and Consistency test results are 16 mm and 42-45mm
respectively (ISO 4823 Consistency test).

A total of 40 samples were divided into groups ac-
cording to the impression technique and pouring time.
Grup I is “Variotime putty and light body / one-step
technique” and Grup II is “Spirias putty and extra light

body / two-step technique”. Spirias produces an extra
light body, and the company’s recommendation is to
perform a two-stage impression. Variotime, which we
frequently use in our routine clinical practices, sug-
gests a single-stage impression (5). We planned our
work by considering the manufacturers’ suggestions.

Stock trays were used for impressions of all gro-
ups. For standardization of impression loading, a squa-
re metal plate weighing 1.5 Kg was placed on the im-
pression trays.

Three possible categories were established to rate
the impression quality (Figure 1):

a. Perfect impressions, with an absence of voids or
bubbles and perfect reproduction of the preparation fi-
nish line, were rated Criteria I.

b. Minimal defects in the impression up to 2 mm
in diameter not involving the preparation finish line
that could be corrected by the technician on the casts
were considered acceptable and rated Criteria II.

c. If impressions showed bigger voids or bubbles
(more than 2 mm in diameter) or defects involving the
preparation finish line, they were categorized as unac-
ceptable and rated Criteria III.

The impression was examined using a laboratory
microscope (Opmi Pico, Zeiss) and lenses with 2X to
6X magnification for the presence or absence of bub-
bles or voids and the complete reproduction of the pre-
paration finish line.
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Figure 1. Three categories were established to rate the quality of the final impressions: (a) Criteria I: perfect

impression, with no voids or bubbles; (b) Criteria II: acceptable impression, minimal voids or bubbles not

involving the preparation finish line; (c) Criteria III: unacceptable impression, with large voids and bubbles

criteria I* criteria II** criteria III** total

Group I 18 (%90) 1 (%5) 1 (%5) 20 (%100)

Group II 19 (%95) 1 (%5) 0 (%0) 20 (%100)

total 37 (%92.5) 2 (%5) 1 (%2.5) 40 (%100)

*Criteria I. Perfect impressions, no voids or bubbles
**Criteria II. Acceptable impressions, minimal defects in the impression (less than 2 mm in diameter) or not involving the prepara-
tion finish line
***Criteria III. Unacceptable impressions, big voids or bubbles (more than 2 mm in diameter) or defects involving the preparation
finish line

Table 1. The distribution of impression quality for Variotime and Spirias (No. and %)



A spreadsheet (Excel v2016; Microsoft Corp) was
used for processing statistical data. Results of the anal-
ysis were calculated as mean and frequency.

RESULTS

Table 1 shows the number and percentages of PVS
impressions according to three impression quality cri-
teria. In the impressions taken with Variotime, the per-
centage of successful impressions was 95% (criteria
I–II). Only one impression was found unacceptable
(criterion III). In impressions with Spirias, the percent-
age of successful impressions was 100% (criteria I–II).
No-impression was found unacceptable (criterion III).
An acceptable percentage for all PVS impression ma-
terials is 97.5%.

DISCUSSION

The aim of this in-vitro study was to evaluate the
quality of impressions made with PVS materials (Vari-
otime, Spirias), as determined by the presence or ab-
sence of bubbles or voids and the complete reproduc-
tion of the preparation finish line.

One reason for insufficient impressions is that the
air bubbles between the impression material and the to-
oth are trapped. This may be due to the accidental shut-
down of air when applying a light body material with
the syringe, especially if the syringe tip is raised during
the procedure. The clinician’s experience and manual
skill are responsible for the quality of these results. In
this study, the preparations and impressions were car-
ried out by experienced clinicians, with an overall suc-
cess rate of 92.50%.

The ideal impression material should have high
dimensional stability, which is critical for the correct
replication of intraoral structures. PVS has been used
as an impression material for many years and has gai-
ned popularity due to its excellent accuracy and dimen-
sional stability (7). Pereira et al. found that the dimen-
sional stability of the additive silicone did not change
significantly (linear size changes did not exceed 1%),
even 96 hours after measurement (8). These results are
consistent with previous researchers’ work (9).

In addition, the physical properties of the impres-
sion material will affect success. The PVS material
used in this study offers good wettability and flow be-
havior in dental tissue. In general, some rules must be
followed to process PVS materials. One thing to note is
that rubber gloves or rubber dams are not used (10).

According to the literature, the one-step technique
with PVS leads to very accurate impressions (11). The
one-step technique is quite simple, cost-effective, and
less time-consuming; it also protects the impression
material. However, this technique has several disad-
vantages. First, there is no stack control. With this tech-
nique, more bubbles are produced and included in the
set impression. In this study, a double stage Spirias im-
pression showed better results than a single stage Vari-
otime impression. However, both techniques and both
brands showed close results.

CONCLUSION

Two significant conclusions were reached in this
study:

1. Although the values of the Spirias sample were
slightly better than the values of Variotime, the impres-
sion quality and clinical success of both PVS impres-
sion materials revealed a high rate (97.5%)

2. For more precise results, many new studies are
needed on different PVS impression materials and dif-
ferent techniques.
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PVS — polyvinyl siloxane
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Uvod: Ova studija je ispitivala kvalitet zubnog
otiska i klini~ki uspeh dva polivinil siloksan (PVS) im-

presiona materijala koriste}i dvostruko viskoznu mo-
nofaznu tehniku otiska i putty-wash bifaznu tehniku.
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Metode: U ovoj studiji, Variotime (Heraeus, Ha-

nau, Nema~ka) i inovativni Spirias (Imicryl, Konya,
Turska) su izabrani kao PVS materijali. Ukupno 40
uzoraka je podeljeno u dve grupe prema tehnici otisa-
ka. Odre|ene su tri mogu|e kategorije za merenje kva-
liteta otiska. Utisci su ispitivani pomo}u laboratorij-
skih mikroskopa (Opmi Pico, Zeiss) i so~ivima sa uve-
}anjem od 2X do 6X za detektovanje prisustva mehuri-
}a ili praznina i kompletne reprodukcije zavr{nih lini-
ja. Tabela (Excel v2016; Microsoft Corp) je kori{~ena
za statisti~ku obradu podataka. Rezultat analize su ra-
~unati kao prose~ne vrednosti i u~estalosti.

Rezultati: Kod otisaka uzetih saVariotime materi-
jalom, procenat uspe{nosti je 95% (Kriterijumi I - II).
Samo jedan otisak je bio u potpunosti neprihvatljiv (Kri-
terijum III). Kod otisaka uzetih Spirias materijalom,
procenat uspe{nosti je 100% (Kriterijumi I - II). Nije na-
|en nijedan neprihvatljiv otisak (Kriterijum III).

Zaklju~ak: Pokazana je visoka stopa uspe{nosti
kvaliteta otisaka oba brenda PVS impresionih materijala
(97.5%). Za preciznije rezultate, mnoge nove studije su
potrebne na razli~itim PVS impresionim materijalima.

Klju~ne re~: polivinil siloksan, dodatni silikon,
kvalitet zubnog otiska.
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