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Revisiting the channeled - putty/wash technique
for predictable, flawless perfect impressions

Dr. Mirela Feraru
Dr. Galit Talmor
Prof. Nitzan Bichacho

Abstract

A prerequisite for any long-lasting
indirect restoration is a perfect
marginal fit, which requires a
precise impression.

This article describes a technique
of polyvinyl siloxanes impression
making, originally implemented
with condensation-type silicones
known also as the “correcting
impression technique” (1). The
technique provides a predictable
perfect impression and minimizes
drastically the need for remakes.
This article describes the
channeled-putty/wash technique
highlighting its advantages and
pitfalls.

Introduction

A perfect impression should
capture, in an un-deformed
manner, the entire configuration
of the prepared tooth as well as
some of the pristine tooth structure
peripherally to the finishing line.
Even though digital scanning
popularity is increasing, traditional
impressions utilizing elastomeric
materials still dominate the market
(2, 3). The advantages of digital
scans over physical elastomeric
material impressions are obvious

for dentists and laboratory
communication purposes, yet
current digital scans have limitations
and also due to the pricing of the
technology, traditional impressions
still dominate the dental market,
nonetheless the tendency towards
digital intra-oral scanning is clear.
One can reasonably assume
that once the necessary physical
tissue retraction will be digitally
resolved - their popularity will
drastically increase. The accuracy
of elastomeric material impressions
is influenced by the properties of
the materials used, as well as
the implemented technique. The
elastomeric impression materials
most commonly used in the last
decades for accurate impression
are polyvinyl siloxanes (PVS)
and polyethers (PE). Due to their
optimal resistance to deformation,
accuracy, good dimensional
stability, tear resistance, the option
for a putty- wash technique and
their pricing, PVS are still the
material of choice for most dentists
(4) and putty/wash is the most
popular technique.

This article addresses a different
PVS impression technique for the
two-step putty/wash method.

A common problem in elastomeric
materials impressions is air
entrapment at the interface of
the preparation margins and the
impression material, which results

in an incomplete and deficient
impression. Several techniques
have been described to deal with
this phenomenon (injection pattern
of the light body, simultaneous
cord removal with the light body
injection, utilizing air spray, etc.) but
the step of injecting the light body
material surrounding the teeth into
their sulci has been a challenge
for the majority of clinicians.
Hence the more abutments to
be captured - the more stressed
the clinician becomes, due to
unpredictable results caused by the
risk of air entrapment. This problem
occurs irrespective of whether
the clinician employs a single
medium-body impression, a double
mix (putty+light or heavy+light)
technique or a traditional two-step
putty/wash technique. The following
described technique eliminates the
need for the intra-oral light body
injection and utilizes instead the set
putty as a perfect vehicle/matrix to
transfer the light body into all the
subgingival abutments areas with
no voids. Another prerequisite of
the two- step impression technique
is the need to eliminate (or
minimize) the stress that occurs in
the set putty during its reinsertion.
To do so, one should create enough
space in the putty for the light body
material. There are several ways
(5, 6) to obtain sufficient space,
including using a 2 mm controlled

relief (which usually is achieved by
the use of the provisional crowns)
or the use of a polyethylene spacer.
Here we describe a step-by-step,
two-step impression technique
utilizing PVS and venting channels
in the set putty, with no preliminary
spacer, resulting in consistent,
accurate, flawless and predictable
perfect impressions.

Gingival management

Regardless of the technique or
material used, a major factor for
the success of impression making
is the gingival manipulation. The
intra-sulcular finishing line, which
corresponds to the majority of
clinical situations, requires proper
gingival deflection in order to
provide space for the impression
material to embrace its whole
circular profile and some pristine
tooth structure beyond it. During
this procedure, one must avoid
an irreversible damage to the
connective tissue attachment. A
careful inspection of the tissues
should be first conducted. The
tissue should show no signs of
inflammation and care should
be taken not to damage it during
tooth preparation, provisional
restorations fabrication and during
the impression procedure. The
waiting period between the teeth
preparation and the impression
timing is site specific dependent

and is left up to the clinician’s
discretion. Whenever an injury
occurs to the periodontal tissues
during preparation, it should be
left to heal completely before the
impression procedure. Positioning
a cord in a traumatized tissue
might cause further damage and
bleeding, hindering impression
making. Furthermore, an
aggressive insertion of a cord might
also cause irreversible damage to
the periodontal tissues, especially
of the thin and highly scalloped
biotype. The same injury might also
occur when oversized retraction
cords are brutally inserted into the
sulcus, which might induce indeed
an impressive tissue retraction,
but at the price of irreversible
detrimental changes of the gingival
margin’s position (i.e., iatrogenic
gingival recession). Therefore,
a preliminary routine mapping
of the sulcus and the resultant
proper selection of cords size and
their positioning is mandatory.
According to the position of the
preparation margins, a decision
regarding the use of a single, or
a double-cord technique should
be taken, keeping in mind that
for a juxtagingival preparation - a
single cord is usually sufficient to
ensure the slight apicalization of
the gingival margins needed for
sufficient exposure of the finishing
line to the impression material.

Pic. 1a-d: Preoperative view of the anterior dentition prior to interdisciplinary ortho-perio-pros full mouth rehabilitation treatment. Defective restorations, crooked teeth and a traumatized soft tissue are
evident. Pic. 2: Incisal mirror view - Tooth #11 (8) was prepared for a full crown. #21(9) was prepared for a circumferential veneer. A first cord was inserted a-traumatically. Pic. 3: Facial view of the
prepared teeth when the first cord is placed intra-crevicularly. Pic. 4: A P.V.S. Putty impression was taken over the teeth with no separation medium, while the first cord is in place; Pic. 5, 6: Insertion
of the second superficial wider diameter cords was performed with gentle rolling movements strokes; Pic. 7: Incisal mirror view - The second cords in place deflecting the free gingiva laterally; Pic.
8: The interdental ‘papillae’ were cut away and removed from the set putty to eliminate all undercuts; Pic. 9:This carving is performed using a Putty Cut (Zhermack clinical) or Deta-Cut core removal
knife (Detax Dental GmbH &CO.KG) (pic. 10;11).
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Pic. 10: Channels were cut through the putty in vertical directions buccal and palatal to all teeth; Pic. 11: Channels were cut also at the buccal and lingual internal walls of the prepared teeth
impression; Pic. 12: The modified putty is almost ready for reinsertion after all undercuts were removed and the escape channels created. Remaining debris from the cut putty material should be
still removed. Pic. 13: The light body was injected over the putty. No need for intra-oral light body administration. At this stage the superficial cords were removed and the tray was then reinserted
over the teeth, to its original position; Pic. 14: Final impression. Note the first deeper cords attached to the light body beyond the preparations margins (finishing lines). No need to detach them from
the impression material. Only the loose parts should be cut away with caution; Pic. 15a: A buccal view of the alveolar (‘Geller’) master model. Pic. 15b: Palatal view — note the different position of
the preparation margins of the prepared teeth; Pic. 16: e.max monolithic stained restorations on the master model.

Cord insertion is recommended
not only to temporarily deflect the
tissue laterally and retract it apically,
but also as a security measure
to remove thin remnants of torn
impression material that might have
been entrapped in the narrow sulci
after the impression tray removal,
which are inconspicuous to detect.
Such remnants might result in a
foreign body reaction of the tissue
resulting in an inflammation and
periodontal destruction.

The Double-cord technique

In the double-cord technique - the
free gingiva and papillae should be
properly and efficiently deflected in
order to obtain an accurate and fully
detailed blueprint of the prepared
teeth. The size of the chosen cords
depends on the tissue biotype and
on the preparation depth into the
sulcus. The first apically located
cord is in general of smaller
diameter and will remain in place
during the entire procedure. The
purpose of the first cord is to retract
the tissue in an apical direction,
to seal the sulcus from crevicular
fluid seepage and to block (and
then remove) any entrapped torn
remnants of impression material
upon removal of the impression. It
is recommended to start rolling the
cord gently from the interproximal
area, where the depth of the sulcus
is larger and the tissue (papilla
versus free gingival margin) is
stiffer, which allows the cord to
be initially fixed easier. It is also
recommended by the authors to
roll the cord gently with very light
strokes, beyond the finishing line, by
utilizing a very thin flexible spatula
that ensures its delicate insertion
without exerting any unnecessary
pressure. The tip of a thin spatula
should be located over the cord,
close to the tooth structure, and
not in the middle of the cord width,
to enable a controlled and easy
sliding in a semi-rolling movement
into the sulcus. There is no need
to impregnate the first cord with
a hemostatic solution (particularly

if multiple abutments are to be
treated) since the hemostatic or
astringent solutions kept in contact
with the tissue for a long time,
might cause an adverse effect on
the periodontal tissues (7, 8). The
cord is inserted either dry or wetted
with sterile saline solution. If the
clinician decides to impregnate the
cord with a hemostatic/astringent
solution it should be kept in the
sulcus no longer than 15 min, in
order to avoid any damage to the
periodontal tissues (9, 10).

The second superficial cord is
impregnated in most cases with
hemostatic/astringent solution or
gel and is placed at the level of the
finishing line, so that its superficial
part must always be visible after
insertion. The superficial cord is
typically thicker than the first cord
and is aimed to laterally deflect
the gingiva and to create enough
space for the light body impression
material to embrace and capture
the preparation margin. In cases
where the superficial cord is not
completely visible — predominantly
in the interproximal areas — an
additional cord should be placed
to deflect that part of the tissue
away from the prepared tooth,
and to prevent the collapse of
the papillae tips. No rebound of
the gingiva over the second cord
should be allowed since it might
block the light body material
from penetrating areas apically
to that tissue. After the insertion
of the cord (or cords) a sufficient
space should be created for the
light body impression material to
accommodate it. The width of the
crevicular space obtained for the
light body is influenced also by the
time the second superficial cord
remains in the sulcus. To create
a minimum width of 0.2 mm - the
cord should remain in the gingival
crevice for at least 4 min prior to
its removal before the impression
(11, 12). This minimum width is
necessary to ensure the minimal
thickness of the light body required
to prevent tearing of the material

upon removal (regardless of the
chosen technique) (13).

The Clinical steps

A case of two central maxillary
incisors, as part of an
interdisciplinary full mouth
rehabilitation - one prepared
for a crown and the second
for a circumferential veneer is
demonstrated, in order to describe
the technique (Pic. 1). In cases in
which multiple abutments need to
be imprinted, a definitive path of
insertion/removal of the set putty
is mandatory in order to facilitate
reinsertion of the tray loaded
already with the set putty with no
pressure on the putty material. Strict
moisture control and cleansing the
teeth from any temporary cements
or debris is imperative (14). First,
the teeth are properly cleansed
with chlorhexidine solution
(Ultrascrub, Ultradent Products,
Inc. USA). In addition, an optional
hemostatic solution might be used
in some situations in order to arrest
occasional local gingival bleeding
(Viscostat, Ultradent Products,
Inc. USA). The teeth are then
thoroughly washed with copious
amount of water and dried.The
cords are chosen according to the
previously performed mapping
procedure.

Step 1: In order to expose the
margins of the preparation, a small
diameter first cord was chosen and
gently inserted (000 Ultrapack,
Ultradent Products, Inc. USA)
(Pics. 2, 3).

After the first cord was placed, an
initial impression (putty material,
Zhermack, Spa, Italy) of the teeth
was taken with a rigid stock tray,
with no separation medium -
directly over the teeth (Pic. 4).

Step 2: The diameter of the second
cord should be chosen according
to the degree of deflection needed,
taking under consideration the
gingival biotype. Due to the
difference in the positioning of the

finishing line of the two treated
teeth into the sulcus, two different
diameters for the second cords
were chosen. For tooth #11(8)
being prepared for a full crown, that
would need more deflection of the
soft tissues in order to expose the
preparation margin, a #0 cord size
(Ultrapack, Ultradent Products,
Inc. USA) was chosen. For tooth
# 21(9) that was more minimally
prepared for a circumferential
veneer, a thinner cord #00 would
ensure the necessary deflection
(Pics. 5-7). The cords selected
deflected the tissues horizontally
and provided enough space for an
easy penetration of the light body
impression material. The insertion
of the second cords followed
the initial putty impression right
after its removal. The cords were
impregnated with a hemostatic-
buffered aluminum chloride solution
(Hemodent Gingival retraction cord,
Premier Dental Products, U.S.A).

Step 3: Moadifications should then
be made at the set putty. These
alterations are imperative in order
to create adequate space and
routes of venting escapement for
the light body material later on, but
moreover - to enable its reinsertion
to the same exact place over the
teeth, with no disturbance of any
undercuts. These modifications
included cutting out all the
undercuts of the interproximal
gingival embrasures (Pic. 8)
utilizing a 15C blade scalpel (or
an 11 blade or any similar sharp
knife). The interproximal release
should ensure an easy and one-
way insertion path of the set
putty, which is crucial for avoiding
distortions, pressure and even a
possible folding or tearing of thin
areas of the putty material. Then
channels were carved in order to
allow for the excess of the wash
material to be vented away later
and to avoid unnecessary hydraulic
pressure that might disturb a
proper seating of the loaded tray.
This carving is performed using

a Putty Cut (Zhermack clinical)
(pic.9) or a Deta-Cut core, removal
knife (Detax Dental GmbH &CO.
KG) (pic. 10;11). The channels at
the set putty were performed both
externally to and within the areas
of the abutments, at their axial
and occlusal walls (Pics. 10-12).
While doing so - special attention
is required to avoid damage to the
finishing line, captured already
partially in the set putty. Following,
an insertion verification test of the
set putty tray was done to check
the adequate release of the putty
material from all undercuts and to
indicate some landmarks of the
tray relative to the jaw, to enable
a precise and rapid insertion of
the light body loaded tray at the
following second impression step.

Step 4: The second cord was
gently removed and at the same
time the low-viscosity light body
PVS material was injected onto the
set putty (Pic. 13). The loaded tray
was then reinserted intraorally and
placed over the prepared teeth and
brought to a full seat, while the first
deeper cords remained in place.
The tray seating should be firm
and straightforward utilizing the
previously determined landmarks
for its accurate positioning. After
the setting of the light body
material, the tray was removed. In
order to break any vacuum seal
between the set PVS and the
intraoral tissues, before the tray
removal, it is recommended to
insert the tip of the triple syringe
internal to the putty flange and blow
in delicate air pressure in several
locations. The impression was
checked for any voids, distortions
or other defects and was found to
be flawless. Circumferential margin
details should extend beyond the
preparation margins. Often, the
first cord might be removed along
with the impression, which should
not cause any problem for the
technician as long as it is attached
to the material and remains beyond
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Pic. 17a

the margins of the prepared teeth
(Pic. 14). A loose non-attached
cord should be gently removed or
partially cut using delicate, sharp
scissors. In the case of the cord
remaining at the sulcus bottom -
it should be gently removed with
the aid of a dental explorer and
tweezers. The impression was then
poured with a dental plaster to be
used as a working model (Pics. 15a,
b) on which the technician, Vincenzo
Musella, DDS, MDT, Modena, Italy,
produced two e.max restorations —
monolithic and externally stained -
(Pic. 16) that were later adhesively
bonded to the teeth, under a rubber
dam isolation (Pics. 17a-c).

Discussion

Various studies (1-4), confirm the
single-step technique with PVS
or PE to produce very accurate
impressions; Several in vitro
studies (8-11) have shown that
the two-step putty/wash technique
performed with PVS resulted in
very accurate stone dies when a 2
mm relief was left in the preliminary
putty impression. The use of a
spacer during the preliminary putty
impression has been also shown to
provide as accurate results as the
single-step technique (5).

The accuracy of a two-step
impression technique depends
also on the ability to reduce the
stress generated in the set putty
during its reinsertion, and on the
ability to provide sufficient space
for the light body material. These
steps are mandatory so that the
pressure exerted on the set putty is
as minimal as possible, in order to
prevent any distortion, as upon its
removal - the set putty will revert
to its original dimensions. The
technique described in this article
utilizes undercuts elimination as
well as venting channels in the set
putty, to ensure just a minimal space
for the light body and to enable free

Pic. 17b

flow of all excess material. This
minimizes the pressure exerted on
the light body by the set putty. The
light body material is not injected
intra-orally but rather chairside,
onto the set putty at the tray -
which facilitates dramatically this
delicate step. After insertion it fills
the putty channels and captures
the configuration of the prepared
teeth up to the area of the deeper
first cord, resulting in an accurate
bubble-free perfect impression, in
a simple and controlled manner.
This technique may be more
time consuming than the one
step, due to the time required for
the modification of the set putty.
However, the technique described
is not as sensitive as the traditional
one-step and wash techniques,
particularly when several teeth
are to be treated. The light body
material is more easily injected
only onto the set putty chairside,
rather than around the teeth
intraorally. For these reasons the
risk of air entrapment in the final
impression, as might happen with
the one-step or the traditional wash
techniques, is eliminated. The set
modified putty serves as a perfect
matrix to direct and guide the light
body to all areas between the putty
and teeth structures, and to fill it,
in its entirely, with no voids. The
channeled — putty/wash technique
has been utilized successfully by
the authors, along with the various
traditional techniques, for more
than 30 years, for all indications
of prepared teeth impressions,
with excellent accurate results and
with minimal adverse effects to the
periodontium, in thousands of such
impressions (Pics. 18-25).

One should follow up meticulously
each step of the described
technique to avoid any uncontrolled
effects. There is a learning curve
to this technique, mainly due to the
correct preparation/ modification of

Pic. 17¢c

the set pultty, prior to its reinsertion,
and due to the individual force
applied when sitting the light body
loaded putty during the second
insertion step. It should be stressed
that this type of impression ends
up in some very thin volumes of
the light body and in some areas
it might be completely missing,
but the relief of the putty and the
created channels enable a stress
free venting of the light body
excess, that results in perfectly
accurate clinical results, as
experienced by the authors.

Conclusion

Traditional elastomeric material
impressions are still the technique
of choice for most dentists, PVS
being the most popular. The putty/
wash technique has been reported
to be preferred by most dentists
when prepared teeth have to be
imprinted. However, impressions are
troublesome, mainly due to voids at
the abutment margins and due to
insufficient gingival deflection that
prevents the material from reaching
the whole apical area of the teeth.
This article re-visits a previously
described technique originally utilized
for condensation-type silicones, that
has been modified and matched to
modern PVS. The technique is simple
to use and, when applied properly,
causes no harm to the surrounding
periodontium and provides consistent
voids-free, predictable, accurate
and flawless perfect impressions of
prepared teeth.
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Tooth or implant: what do you prefer?
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Perio-prosthetic implant treatment
plan is usually based on tooth
prognosis evaluation and its
comparison to the anticipated
long-term implant survival. Different
approaches for determining tooth
prognosis were described in the
literature. Over the past decade,
the use of osseointegrated
implants as a foundation for
prosthetic replacement of missing
teeth has become widespread.
However, there is an increasing
trend toward replacing diseased
teeth with dental implants.

When planning a treatment, the
first step should be treating the
disease. Proper diagnosis followed

by the appropriate treatment for
disease control must come before
planning the reconstructive phase.
Only after achieving a stable and
disease-free conditions, the next
step of the treatment should be
planned. Unfortunately, nowadays,
many times we are drawn to initiate
a 'definitive’ treatment plan before
controlling the disease. This leads
frequently, to extraction of teeth that
we would have saved and treated
in the past in favor of placing
implants. An implant should be a
tool to replace a missing tooth and
must not be a major consideration
in the decision to extract a tooth.
Proper periodontal and dental
treatment should be performed first
in order to try and keep our patients’
own dentition and only after all our
reasonable efforts failed, we should
turn to the alternative of extraction
and replacement of the tooth. Tooth
extraction should be regarded as
amputation of an organ and not

as a routine, unpreventable, way
of treatment (1). Furthermore,
careful look at the available tooth
prognosis evaluation systems, it
seems that we cannot really predict
tooth prognosis in a good way, and
too frequently we underestimate
our ability to treat and maintain
teeth (2). This, together with
the lack of real long-term good
evidence for implant success
without complications (3) and with
the raising awareness to peri-
implant disease (4) should serve
as a warning sign for us to try better
to preserve the natural dentition.
It should be kept in mind that
extraction of a tooth will always be
possible along the road, however,
once extracted, there is no way
back.

We, as dental professionals,
should avoid basing our treatment
planning on thoughts and beliefs
and stick as much as possible
to evidence based practice. We

should also do our best to treat and
cure our patients rather than fixing
and replacing their organs

with prosthetic appliances (5).
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