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INTRODUCTION
Introduced in the 19705, polyvinyl

siloxane impression materials (PVS) are
addition reaction silicone elastomers which
have gained a large share of the impression
material market and have become the
most widely used impression material in
restorative dentistry’. Over 95 percent

of the impressions sent to commercial
dental laboratories are polyvinyl siloxanes,
and over 80 percent of prosthetic cases
submitted to the laboratories are single
units?. PVS materials set quickly and

have minimal intra-oral set times. They
have flexible working times depending

on the number of units that need to be
impressed. Inherently PVS materials have
no taste or odour and therefore they do
not create excess salivation during the
imprisoning procedure. They reproduce
exact detail with excellent stability over
time. Polyvinyl siloxanes have a high
elastic recovery to prevent distortion

and offer enough flexibility to allow

easy removal of the impression from the
mouth. Most are available in auto mix
cartridges making them easy to use, have
adequate shelf life, are cost effective and
can readily be disinfected without affecting
their dimensional accuracy®*. However, as
with all products and techniques used in

dentistry, clinical success lies in the details.

TRAY SELECTION

Elastomeric impression materials contract
slightly due to their chemical reaction

of cross-linking during polymerization.
Polyvinyl siloxanes have the smallest
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dimensional change with a contraction
from 0.1-0.05 percent’®. Even with

this minor amount of contraction, it

is imperative that the impression tray

fits accurately to the arch, with an even
spacing of the impression material around
the preparation site. Therefore impressions
made from custom trays are more accurate
and consistent in reproduction than

stock impression trays’. However, custom
trays made from an acrylic/liquid mix
should never be used immediately after
fabrication. There is an inherent distortion
of the tray over time, and these trays
should be fabricated at least two to three
days prior to use. It is critical to use a

PVS dedicated adhesive on the tray®, even
if the tray is perforated. When a heavy
body PVS is used, it will not engage the
perforations sufficiently to retain the PVS
against the tray (Figure 1,2). If an adhesive
is used, the polymerization contraction

is pulled towards the tray rather than to
the centre of the mass, creating a more
accurate impression®. The adhesive will of
course also ensure that the PVS material
does not pull away from the inside of the
tray, which would result in an inaccurate
cast. It is important to note that polyvinyl
siloxane putties are reported to show no
chemical adhesion to their adhesive and
so the use of putties requires mandatory
mechanical retention in the impression
tray'®. As well, adhesive strength to acrylic
resin (custom trays) is significantly lower
than polystyrene or metal stock trays for
the polyvinyl siloxanes'! and therefore

when using these types of trays auxiliary
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retention holes as well as adhesive should

be placed.

A dual-arch impression, which impresses
the preparation site, opposing arch and
registers the bite registration all at once,
is often used for one or two adjacent
preparations. The more rigid the tray and
the more rigid the impression material,
the more accurate is the final replicated
stone die'”. Crowns fabricated from the
double-arch impressions are equivalent in
marginal accuracy and superior occlusally
to crowns fabricated from complete-arch
impressions’. The dual-arch impression
also allows for more accurate maximal
intercuspal relationships than mounted

casts from full-arch impressions'*.

Figure 1 separation of heavy body when adhesive
is not used

Figure 2 palatal view of tray with heavy body not
engaging perforations



Accuracy however is reduced when these
trays flex during closure of the arches®.
Impressions taken with flexible plastic
trays produce consistent discrepancy of
180 to 210 microns'®. Therefore, plastic
dual-arch impression trays should never
be used, since plastic is elastic and changes
dimensionally. In addition, many of these
plastic trays have side walls that are too
high, creating tissue impingement on
closure which distorts the tray (Figure
3,4). Therefore it is critical to use a metal
tray without side-walls (Quad-Tray Xtreme,
Clinical Research Dental) and a PVS
material that is specifically designed for
this technique ( Inflex, Clinical Research
Dental). It is also critical when dispensing
the heavy body, to coat the lateral walls of
the dual-arch tray, so that the upper and
lower impression is joined together (Figure
5,6). This “unitized” impression will
facilitate multiple pours in the laboratory,
ensuring that the upper and lower portions
do not separate.

Figure 3 plastic impression tray showing tissue contact
creating flex
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Figure 4 tissue contact due to high lateral walls of
plastic impression tray

RETRACTION CORD

To facilitate precise viewing of, and access
to the crown margin during preparation,
retraction cord is placed, unless the margin
is entirely supragingival'’. If a two cord

technique is used, the first cord must end

Figure 5 lack of material joining upper and lower
impression. This results in separation at pouring in the
lab preventing second pour.

Figure 6 impression material joining the upper
and lower together creating a unitized impression
facilitating laboratory procedures.

up butt-end to butt-end. Retardation or
inhibition of set of polyvinyl siloxanes

can occur clinically. A sulfur compound,
zinc diethyl dithiocarbamate, which is
present in latex gloves, can totally inhibit
polymerization of polyvinyl siloxanes in
concentrations as low as 0.005 per cent'®.
This inhibition occurs even if gloves are
washed prior to contact of the PVS or tooth
structure, and even if the surface is washed
after contact with the gloves'®. Therefore
the use of latex gloves during crown and
bridge procedures is contra-indicated. As
well, particulate sulfur and sulfur-chloride
compounds result in polymerization
inhibition of PVS materials®®. These
compounds are often present in

products used to control bleeding. These
haemostatic agents are usually used in
combination with cord for sulcular control.
It is extremely difficult to remove these
materials from the preparation site. Since
the impression material is at its thinnest
and weakest at the gingival margin of the
preparation, inhibition of set can have
disastrous consequences?'. Therefore,

prior to impressioning, a surface cleansing
agent, such as Detail (Clinical Research
Dental), an EDTA solution, should be

used for 7-10 seconds to decontaminate
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the surface. A side benefit of using EDTA
is that it reduces the surface tension of
the preparation making it easier for the
PVS material to intimately contact the
preparation. Alternatively, the prepared
surface can be cleansed with an anti-
bacterial slurry such as Consepsis Scrub
(UltraDent). Residues from acrylics,
methacrylates, and petroleum jelly
lubricants may also interfere with the
setting reaction of PVS materials and their
ability to pick up fine detail.

MATERIAL MANIPULATION

Always check the expiration dates of
dental materials, and make sure you are
not using expired products. All products
will denature over time and therefore

the fresher the material, the more likely
that it will work properly. From date

of manufacture, to shipping from the
manufacturer, to arrival at the distributor
and shipping to the dental office can take
as long as 18 months. It may be wiser
then, if possible to get shipment directly

from the manufacturer.

Every PVS material has a distinct working
time and setting time. Syringing the light
body material around the preparation site
and the syringing of the heavy body into
the tray, must occur before the end of

the working time. Careful planning and
co-ordination between the assistant and
doctor are critical®. If the working time
is exceeded, impression defects will be
created. Figure 7 shows a complete lack

of union between the heavy body and the

light body due to exceeding the working

Figure 5 lack of material joining upper and lower
impression. This results in separation at pouring in the
lab preventing second pour.




time. If the working time of the heavy
body and light body are the same, it is best
to start to load the tray material before

the dentist begins the injection of the

light body around the tooth preparation.
Because filling the tray, whether full or
quadrant, takes longer than syringing one
or more teeth intra-orally, this will ensure
delivery of the tray with the heavy body,
the second the intra-oral placement of the
light body is complete. Also since the tray
material is loaded at room temperature,

it will have more working time than
materials which are used in the mouth

at a higher temperature. Refrigeration of
PVS materials to increase working time
has been recommended in the past, since
for every 10 degrees lower in material
temperature, the working time is doubled.
However, the materials may not extrude
evenly from the cartridge, creating a
dis-proportionate mix, and polymerization
may still be occurring when the impression
is removed from the mouth creating
distortion. Therefore refrigeration of

PVS materials to gain working time is
contra-indicated. With the introduction

of longer working time PVS materials
(MultiPrep Clinical Research Dental) this

is not necessary.

IMPRESSIONING

The impression tray should be seated
slowly, with time taken to properly align
the tray. The slower placement and
insertion of the tray will prevent drags,
pulls and distortions of the PVS material
due to tray realignment after seating®’. The
tray should be held passively so that no
pressure is placed on the material while it
is setting. This pressure results in elastic
recoil in the material creating inaccuracy.
Do not move or “hand-off” trays during the
critical intra-oral setting phase?'.

The PVS impression material must be fully
set when removed, or distortion or tearing
at the margins of the preparation can
occur. There is an easy trick to evaluate
whether the impression material is set
intra-orally and is ready to be removed.
After syringing the heavy body material

into the tray, place a tiny amount on a

working surface behind the patient. Since
this material sets slower (it is at a lower
temperature than in the mouth), when it is
set, the material intra-orally will always be

polymerized and ready for removal.

CONCLUSION

As can be seen from the above, there

are many areas where knowledge of

the manipulation variables in the use of
polyvinyl siloxane materials can avert
clinical misadventures. The dental assistant
plays an invaluable role in helping to create
consistency of performance and clinical
predictability of the materials used in the
dental operatory. The polyvinyl siloxanes
are only one of a myriad of materials used
clinically today. Thorough knowledge of the
properties and handling of all materials used
clinically is of paramount importance, not

only to the dentist, but the patient as well.
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