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ABSTRACT: Researchers and clinicians have become increasingly concerned with disinfection and
sterilization of instruments and materials. The possibility of cross infection by dental impressions has
required its disinfection prior to casting of gypsum. The aim of this work is to study the dimensional
changes of dental impressions with addition sihicone (Aflinis®) determining whether 1t has dimensional
stubility allowing its sterilization, The sample is characterized by a group of 15 models obtained from
autoclaved impressions and a control group of 15 models obtained from not autoclaved impressions. We
compared the dimensional changes of the models and scarched for statistically significant differences,
Autoclaving of addition silicone impressions produced statistically significant dimensional changes in
points of the vestibular areas. However, these changes seem clinically irrelevant. Results seem to support
that addition silicone (Affinis®) can be autoclaved without compromising the final restoration. More

studies are needed to confirm these hypotheses.

1 INTRODUCTION

1.1 Cross-infection control

Control of cross-infection in dental impressions
has long been cause for concern among dentists
and dental technicians. A simple washing of the
prints removes only part of the microbial flora.
The American Dental Assocation (ADA) (ADA
council 1996) suggests that the silicones should
be washed in runmng water and then disinfected.
Despite this, many dentists do not disinfect their
impressions, such as in the UK (23%) (Jagger et al.
1995) or in India (67%) (Bhat et al. 2007). In the
USA, the disinfection protocol is widely used but
communication between the doctors and the labas
very poor, (Kugel et al. 2000) and microorganisms
were found in 67% of impressions sent to the labo-
ratory, (Powell et al. 1990) Muller-Bolla et al, (2004)
demonstrated that in the dental faculties in Europe,
including Portugal, 75% of departments engaged in
some type of disinfection on impressions. Pang &
Millar (2006) concluded that only 48% of denusts
sterilized or disinfected impressions. The study
of disinfection of impressions began in the 50's
(Gilmore ctal. 1959, Pleasure ctal. 1959), in the T0's
the transmission of infectious discascs was inves-
tigated and in the 80's antimicrobial agents were
incorporated in alginates (Soares & Ueti 2001).

The stenlizanon of impressions with quimio-
clave, ultraviolet rays, hypochlonte, 1odine com-
pounds, chlorhexidine solutions and autoclave
{Johansen & Stackhouse 1987) were considered
costly, time consuming and could change dimen-
sionally impressions. As a practical alternative
disinfection took place (Lagenwalter et al. 1990).
Studies on dimensional changes caused by disin-
fectants concluded that immersion within 60 min-
utes of addinon sithcones in sodiom hypochlonte
10,000 ppm was the safest method. (Minagi et al.
1986) and that afler immersion in a solution of 2%
glutaraldehyde for 10 howrs, showed high stabil-
ity. (Johansen & Stackhouse 1987) Several authors
(Bergman 1989, Langenwalter et al. 1990, Matyas
et al. 1990, Tullner et al. 1988) reported dimen-
sional changes in polivynilsiloxanes after disinfec-
tion, although clinically insignificant. Pratten et al,
(1990) demonstrated changes in wettability caused
by disinfectants in hydrophilic silicones. Martin
et al. (2007) reported the lack of consensus pro-
tocols and the presence of unknown substances in
silicones, leading to different behaviors in contact
with disinfectants. Different authors, (Bock et al.
2008, Kotsiomiti et al. 2008, Melilh ¢t al. 2008)
concluded that chemical disinfection produces
dimensional changes that do not influence the
clinical outcome.
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1.2

Srerilization of addition silicones

With respect to the sterilization of addition sihi-
concs Heltan et al. (1991) studied the changes
produced by sterilization using an autoclave and a
gquimioclave, with metallic trays. They reported sta-
tistically significant changes when used autoclave
at 132°C, but no statistically sigmficant changes
with quimiochive at 717°C. Olin et al. (1994) found
dimensional changes produced by gquimioclave
sterilization, autoclave and soaking lor 12 hours
i 2% glutaraldehyde when using acrylic trays,
More recent studies such as Brian Millar (1999)
and Kollefrath et al. (2010} tested sterilization on
autoclave at 134°C with addition silicone impres-
sions Affinis®, concluding that 1t did not suffer
dimensional changes. Alse Christensen (2010) fea-
Tures zlulnchn'ing as an alternative to disinfection,
reporting a dimensional change of less than 0.7%,
lower than the 1.5% allowed by the ADA,

1.3 [Ddsinfection versus steriflizalion

Rios et al. (1996) and Abdelaziz et al. (2004) stated
that there 1s no consensus on the disinfection/sten-
lization of impression materials. Some authors
concluded that the use of disinfectants affects
dimensional stability and wettability of addi-
tion sihcones and chemmcally react with gypsum.
{Bergman 1989, Johansen & Stackhouse 1987, Kol-
siomiti et al, 2008, Langenwalter et al. 1990, Mat-
yas el al. 1990, Minag et al. 1986, Rios et al. 1994,
Tullner et al. 1988) These changes increase with
time of exposure to the disinfectant and profes-
sionals often keep impressions less time in contact
with disinfectant than recommended. { Langenwal-
ter et al. 1990, Martin et al. 2007, Rios et al. 19%94)
Several studies attest, (Matyas et al. 1990, Minagi
et al. 1986, Peixoto et al. 2007) or contest { Powell
et al. 1990) the effectiveness of disinfection and dis-
infectants used. Sterilization, being more lethal to
pathogenic microorganisms, should be preferred,
(ADA council 1996) because disinfection 15 less
precise when it comes to safety margins (Martin
et al. 2007, Fraise et al. 2004). Stenlizing silicone
umpressions in autoclave, as proposed by the man-
ufacturer Colténe Whaledent™ with Affinis®, the
trays and the specific adhesive marks a significant
step in the control of cross-infection, which needs
to be stuched in depth.

|
i

OBIECTIVES

2.1

Crhiective

The aim of this work is to study the dimensional
changesof dentalimpressions withaddition silicone
determining whether it has dimensional stability
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allowing its sterilization with autoclave at 134 °C
without compromising the tinal restoration.

3 MATERIAL AND METHODS

31 Kiwdy design

We developed a patiern model (Fig. 1) consisting
of an acrylic base model with nine natural teeth.
a cylinder simulating a tooth preparation and
three balls {technical analysis). This pattern model
allows only one axis of insertion and detachment.
standardizing impressions.

From this model we obtained 30 impressions by
the technique of double mixture with Affims® sili-
cones In 13 of them were used trays President® and
adhesive Colténe® and, in the remaining 15, trays
President ACH and adhesive Colténe ACE which
are autoclavable, The latter 15 mimpressions were
autoclaved, doing a short eycle of 134° C accord-
ing o the manufacturer’s imstructions {Colléne/
Whaledent™)., In Athnis® silicones deformation
by contraction 15 [rom 0.2% (Colténe Whaledent
AG) to 0.24% (3M ESPE 2007). To compensate
this contraction it is important that gypsum pro-
duces a similar expansion. Thus, we chose Whip-
mix ResinRock® XL5 (Whipmix.com) with 0.2%,
expansion. All impressions were cast with plaster
in a vacuum mixer following the instructions of the
manufacturer. { Whipmix.com).

Then, the pattern model and all the obtained
models of gyvpsum from the 30 impressions were
scanned with a 3D high resolution scanner (STEIN-
BICHLER COMET VarioZoom 2M C200/400;
Measuring area (mm3): 200 x 150; Resolution in Z
(mmn): == 0,002-0.004; Precision: aprox. 0,015 mm;
Software: Comet Plus 6.5; Comet Inspect 3.01).

The dimensional changes caused by the two
dilferent processes were caleulated by Best-Fit
method, using 34 Nxed points for companson
between models (Fig. 2).

Pattern model.

Figure 1.
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Figure 2. Awvaliation of dimensional changes of gypsum
models compared with pattern model (34 fixed points).

These data were entered into SPSS 19.0 pro-
gram for statistical analysis. The Lilliefors and Kol-
maogorov-Smirnov tests were applied for symmetry
and normality of the distribution, and Mann-
Whitney test and t-test were applied for group
means. We compared the dimensional changes of
the autoclaved and non-autoclaved obtained mod-
cls with the pattern model and searched for statisti-
cally significant differences.

The 34 points were then grouped in 7 areas:
occlusal right, occlusal left, occlusal anterior, ves-
tibular right, vesubular left, vestibular anterior
and palatine.

4 RESULTS

4.1

The dimensional changes were studied on each
point using Best-Fit method. The Mann-Whitney
test and t-test were applied in search for statist-
cally significant differences, first for each axis and
then on 3D. Table 1 shows the points that pre-
sented statistically significant difTerences between
the autoclaved and non-autoclaved models when
compared to the pattern model. Point 26 only
had statisbically significant dimensional changes
in axis Y and those changes were not enough to
produce a statistically significant change when the
3 dimensions were analised.

On table 2 we show the points with statistically
significant dimensional changes divided by region.
The affected regions were mainly the vestibular
regions and one point of the palatine region. There
were no alterations on the points of the occlusal
TEgIons.

Within the statistically significant dimensional
changes, the point with greater dimensional change
for either autoclaved or non-autoclaved silicones
was the point 34, whose average distortion to the
pattern model was 146 pm (non-auteclaved) and

Dimensional changes
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Table 1. Points with statistically sigmificant dimensional

changes.
Axis X ¥ Z 30
Points with statistically 15 15 I 5 15
significant dimensional 2| 21 21 ol |
changes 23 23 23
24 24 24 24
30 30 3 30
32 32 A2 32
33 33 33
34 34 M a4
26
Table 2. Points with statistically significant dimensional

changes by region.

Fegion VR YL VA OR OL QA P
Points with statistically 24 32 2| 15
significant dimen- M 33 23
sional changes ¥ 1)

VRidj-vestibular right, VL{d}-vestibular left, YA(T)-
vestibular anterior, OR(3p-oclusal right, OL{4)-oclusal
lelt, OALS)-oclusal anternior, P 7 l-palatine. The numbers
inside parentheses are the total number of points in each
region.

97 pm (auwtoclaved). Stenhzation resulled mm an
increase of the standard deviations and means of
dimensional changes,

5 DISCUSSION

Disinfectants and autoclaving cause statistically
significant dimensional changes in impressions.
These are considered climcally irrelevant by van-
ous authors regarding disinfection. {Bergman
1989, Bock et al. 2008, Johansen & Stackhouse
1987, Kotsiomiti et al. 2008, Langenwalter et al.
1990, Matyas et al. 1990, Melll et al. 2008, Rios
et al. 1996, Tullner et al. 1988} but only by a few
in sterilization. (Christensen 2010, Kollefrath et al.
2010, Millar 1999).

From our study, which focuses on this latter
aspect, it can be inferred from Tables 1 and 2 that
with the exception of poini 15 (Palatine), all points
with statistically significant dimensional changes
are veshibular, which agrees with the results of
Holtan et al. (1991}, Olin ¢t al. {1994) and Kolle-
frath et al. (2010) who reporied that the areas of
greatest susceptibility to dimensional changes
were the ones with horizontal reduced thickness,
50 the tray should adequately support these areas.
Probably the values of the statistically significant



dimensional changes observed are related to this
fact. Sterilization resulted in an increase of the
standard deviations and means of dimensional
changes, resulting in a less accurate iImpression.

Although we found statistically significant
changes, they might be clinically irrelevant. given
that the means and medians of the observed
dimensional changes are not different 1in magm-
tude of the points where no statistical differences
were found, Within the statstically significant
dimensional changes, the pomnt with greater distor-
tion was the pomnt 34, whose distortion was, actu-
ally. larger on the non-autoclaved models. Despite
the fact of being statistically significant, we clearly
scc these alterations don't have the magnitude to
be clinically relevant. Thus, the changes produced
by autoclaving, where there 15 in most cases an
increase of means and standard deviations when
compared to non-autoclaved, given the magnitude
of the alleration, are chimically irrelevant, although
statistically significant. These results are consist-
ent with the works of Millar {1999} and Kellefrath
et al. (2010}, but contrary of Holtan et al. (1991)
and Oln et al. (1994),

We can say that if there is effective support from
the tray and sufficient thickness of polyvinylsi-
loxane, sterilization of the impressions at 134° C
15 a safe, feasible solution, allowing stability and
the most effective removal of microorganisms,
making this method an excellent alternative to
disinfection.

Rather than discussing the high-level disin-
[ection is sullicient or not, 11 15 necessary 1o lake
into account that we need a simple protocol, easy,
cheap and quick to use. which does not happen
with disinfectants. Furthermore, disinfection 1s
more expensive than autoclaving, since the auto-
clave 15 of obligatory presence in dental practices
and a ecycle of autoclave can be faster than high
degree disinfection. The environmental costs of
disinfectants are also higher.

& CONCLUSION

In our study, we observed statistically significant
changes between autoclaved and not autoclaved
impressions regarding the vestibular areas of the
models, as well as larger standard deviations of the
mean dimensional changes in the models resulting
[rom autoclaved impressions.

Although autoclaving make inpressions less
accurate given the small magnitude of the observed
changes 15 likely that these do not result 1n clim-
cally relevant changes since the impression has
good thickness and involve the edges of the tray.

Thus, sterilization of silicone impressions addition
autoclave 1s a handy, mexpensive and cnvironmen-
tally clean method, so it can be used in dentistry.

REFERENCES

iM ESPE. Express XT VPS Impression materials. 2007.
Techmical data sheer,

Abdelaziz K., Hassan A. & Hodges 1. 2004, Reproduc-
ihility of sterilized rubber impressions. Brazilian Der-
Ford Jewrnad 15037 20913,

ADA council on scientific affairs and ADA council on
dental practice 1996, Infection control recommenda-
tions for the dental office and the dental laboratory:
Joirrnial of Anvericon Dental Axsociation 127,

Bergman B. 198%. Disinfection of prosthodontic impres-
ston materials: A lterature review. fefermational Jowr-
sl of Prosthodontics 2000 53742,

Bhat V5., Shetty M.5. & Shenoy KK, 2007, Infection
control m the prosthodentics laboratory. Joweral of
fieclico Prostiundoniics Socieiy 723,

Bock 1, Fuhrmann B, & Seiz 1 2008, The influence of
different disinfectants on primary impression materi-
als. Quirtesserce Mternationa 39(3): ¢93-8

Christensen G. 2010, Impression material disinfection;
15 1t nevessary? Clinicians Report 30 httpfwww.clini-
clansreportorg’ products’ dental -reports’ impression
-material- disinfection —clinical — tips —february -20110
~volume -3-issuc -2_php#

Colténe Whaledent AG. AfTinis™ Perfect Impressions
without voids ar margin distortion. Cardlogo n.® PIN
00T

Framse AP, Lambert PA. & Maillard 1 2004, Principles
and practice of disinfection, preservation and sterili-
zation, In Russell, Hugo & Aylifie’s, 4th ed. Blackwell
Publizhing Lud.

Gilmore W., Schnell B. & Phillips R. 1959, Factors influ-
cncing the accuracy of silicone impression materials.
dowrnal of Prosthetic Demtisiry W2 30414

Holtan L, Olin P & Rudney 1 1991, Dimensional stabil-
ity of a polyvinylailoxane impression material follow-
ing cthylene oxide and steam autoclave sterilization.
dosrnal of Prostletic Dentistry 6304); 519-25,

Jagger 1., Huggett R. & Harrison A. 1995, Cross-in-
fection contral in dental lahoratories. Sreitish Densal
Jornal 179 936,

Johansen R. & Stackhouse J. 1987 Dimensional changes
of elastomers during cold sterilization. Jowrnal of
Proxtheric Demisiry 57(2): 233-36.

Kollefrath R., Savary M. & Schwein 1 2000, An evalua-
tion of the fit of metalceramic restorations made with
an avioclaved silicone-based impression matenial, Jowr-
mal of Comtemporary Dental Practice 11(4): 63-70.

Kotsiomiti E., Tzialla A. & Hatjivasiliou K. 2008, Accu-
racy and stability ol impression materials subjected to
chemical disinfection—a Inerature review, Jowrmal af
Ored Relnhilitation 35:291-9,

Kugel G., Perry B, Ferrart M. & Lalicata P 2000, Dis-
infection and communication practices: A survev of
LS. dental laboratories. Jownal of Amervican Dental

Association 131(6):TR6-92,



Lagenwalter EM., Aquilino 8A. & Turner K. A, 1990
The dimensional stability of elastomernic impresson
malerials following disinfection. fowrmal of Prostheiic
Denristey 6303): 270276,

Martin M., Martin M. & Jedynakiewicz M. 2007, The
dimensional stability of dental impression materials
following immersion in disinfecting solutions. Dental
Materials 23: 7608,

Matyas 1, Dao N, Caputo A. & Lucatorto F. 1990
Effects of disinfectants on dimensional scouracy of
impression materials, Jowrnal of Prosthetic Denrisery
o4 1) 25-31.

Melilh D, Ralle A, Cassaro A, & Preeo G 2008, The
effect of immersion disinfection procedures on dimen-
sional stability of two clastomeric impression materi-
als. Jowrnal of Cral Science 50(4):441-6.

Millar B.J 1999, Dimensional stability of addition cured
silicone impressions following autoclave sterilization,
Jourrnal of Deniol Research T8{5).

Minagi 5., Fukushima K., Maeda N, Satomi K., Ohkawa
5., Akagawa Y., Mivake Y., Suginaka H. & Tsuru H.
1986, Disinfection method for impression materials:
Freedom from fear of hepatitis B and acquired immu-
nodeficiency svndrome. Journal of Prostheric Dern-
tistry 56(4): 431-54.

Muller-Bolla M., Lupi-Pégurier L., Velly A. & Bolla M.
2004, A survey of disinfection of irreversible hydro-
colloid and silicone impressions in Evropean Union
dental schools: Epidemiclogie study.  fternaiional
Jowrrial Prosthodontics 17:165-T1,

Olin P, Holtan 1, Breitbach R. & Rudney 1. 1994, The
effects of sterihzation on addition silicone impressions
in custom and stock metal travs, Sowrnal of Prostheric
Dentistey THGO): 62530,

Pang 5. & Millar B, 2006, Cross-infection control of
impressions: a questionnaire survey of practice among
private dentists in Hong Kong. Hang Keng Dewial
Sl 3:80-93,

Peixoto R, Sander H., Couto P, Dimz L., Aragjo P,
Santos V. & Poletto L. 2007, Anahsis de la cfica-
cia de agentes gquimicos de desinfeccidn en materi-
ales elastoméricos. Acra Chlowioldgfca  Venezolara
45(1):29-32,

Pleasure M. A, Duerr E. & Goldman M. 1939 Elimi-
nating a health hazard i prosthodontic treatment of
patients with pulmonary tuberculosis. Jowrnal af Pros-
thedie Dendisiry 81824

Powell G, Runnells B, Saxon B, & Whasenant B. 1990,
The presence and identification of organisms trans-
mitted to dental laboratories. Jowrmal of Prosthetic
Deweriarey 64:235- 7.

Pratten DD, Covey D, & Sheats R. 1990, Effect of dis-
infectant solutions on the wettability of elastomeric
impression materials, Jowrwal of Prosthetic Dentisiry
6G3(2): 223-7.

Rios M., Morgano 5., Stein 5. & Rose L. 1996, Effects of
chemical disinfectant solutiens on stabahity and accu-
racy of dental impression complex. Jowrmna! of Pros-
thetic Dentistry To(4): 356-62.

Spares CR.& Uet M. 2001 . Influence of dilferent meth-
ods of chemical disinfection on the physical proper-
ties of dies made of gypsum type IV and ¥, Pesguiva
Chdemitedipicn Brasilfofra [ 34): 33440,

Tullner X, Commette ). & Moon P. 1988, Linear dimen-
sional changes in dental impressions after immersion
in disinfectant solutions. Jowrnal of Prasthetic Den-
fisery GG T25-8.

Whipmix.com/productleanrock-x15/,

3



	119
	120
	121
	122
	123

