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Dental impression problems:
|dentifying and managing

Educational objectives

1. Identify common impression problems.

2. Correct common impression problems.

3. Improve impression quality and avoid impression problems.

4. Select impression materials that are best suited for specific
restorative objectives.

Abstract

Restorative dentistry, be it for fixed or removable prosthetics, requires an
impression of the teeth and area to be restored for the laboratory to fabricate
the desired restorations. Traditional physical impressions are still utilized the
majority of the time to capture the needed information for the lab. Impression
material viscosity selection will vary depending on what type of prosthesis
is to be fabricated, which tray is being used, and whether the preparations
are on natural teeth, implants, or an edentulous arch. Problems may arise
during impression-taking that can compromise the lab’s ability to fabricate
the restoration or may affect the accuracy and fit of the finished prosthesis.
Identifying impression problems is part of the process, but how to manage
these to improve the quality and accuracy of our impressions is critical to
fixed and removable prosthetics.
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Introduction

Impression-taking is a critical and tech-
nique-sensitive step in the fabrication of
fixed and removable prosthetics. This can
also be a frustrating stage during treat-
ment, both to the clinician and laboratory
technician. Potential complications need
to be identified and corrected prior to
sending the impression to the lab for fab-
rication of the prosthesis. This course will
address some common difficulties, factors
that might cause impression errors, and
methods to correct and avoid complica-
tions related to impression capture for
fixed and removable prosthetics.

Inadequate marginal detail

Lack of adequate marginal detail regard-
ing fixed prosthetic impressions is the
primary complaint laboratory techni-
cians voice with the impressions they
receive daily. The most critical aspect of
an impression for fixed prosthetics is mar-
ginal detail, as it indicates where the res-
toration will terminate on the prepared
tooth. Failure to capture the true details
of the preparation margin will result in
inadequate fit of the crown, onlay/inlay, or
bridge, resulting from open or overhang-
ing restoration margins. Marginal voids
in the impression are the result of either
insufficient retraction or fluid accumula-
tion that prevented the impression mate-
rial from flowing around the preparation
(figure 1). This results in the laboratory
attempting to guess where the preparation
terminated on the tooth, and often results
in a poor-fitting crown. Improved retrac-
tion methods can help avoid these issues,
using syringeable hemostatic agents that
come in paste form (e.g., Retrac: Centrix;
Expasyl: Kerr Sybron; Traxodent: Pre-
mier Dental Products).!® These retraction

FIGURE 1: Impression demonstrates the
appearance of marginal voids (arrows).
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pastes are placed into the gingival sul-
cus following preparation and held under
pressure with a GingiCap (Centrix Dental)
or Comprecaps (Colténe/Whaledent), cre-
ating dilation of the sulcus and resulting
in hemostasis. They are easier to use than
retraction cords and are flushed from the
sulcus with the air/water syringe prior
to placement of a light-body impression
material into the sulcus and over the prep-
aration. A hemostatic-containing impres-
sion material (NoCord: Centrix Dental)
was introduced to replace the separate
step to achieve retraction/hemostasis,
reducing treatment time without affect-
ing the accuracy of the impression, and
this becomes part of the final impression.

When adequate retraction is achieved,
the impression material is able to flow
around the preparation’s margins, cap-
turing the details, so that the lab is able
to visualize where the practitioner wants
therestoration to terminate on the tooth
(figure 2). This improves the accuracy of
the restoration’s fit and decreases chair
time to insert the restoration.

FIGURE 2: Appearance of an impression with
accurate marginal detail.

Alternatively, lasers have been increas-
ingly used for these procedures, replacing
the need for retraction cords and pastes.
These lasers include diode (Picasso:
AMD Lasers; Epic: Biolase; Precise LTM:
CAO Group); Er:YAG (LiteTouch: Light
Instruments Ltd; Waterlase: Biolase); and
Nd:YAG (Lightwalker: Fotona; Periolase
MVP-7: Millennium Dental Technology).
These are used to trough the sulcus, wid-
ening it to better visualize the prepared
margin. Hemostasis is also achieved. In
the past, electrosurgery was also used for
sulcus dilation and hemostasis. However,
lasers are kinder to the tissue without
the potential for recession that has been

reported with electrosurgery.’

Vinyl polysiloxane (VPS) is the most
widely used impression material available,
with the largest market share compared to
polyether-type impression materials. VPS
impression materials were introduced
more than 30 years ago. Those early VPS
materials were hydrophobic (repelled by
water), creating potential issues if any
fluids were on the preparation’s margins.
The chemistry was improved by the VPS
manufacturers to make the material more
hydrophilic (adaptable to wet surfaces).
But any moisture, such as water, saliva,
or blood, trapped at the internal angles
of the preparation can lead to bubbles in
the impression.

Internal bubbles
Larger, less sharply defined internal
bubbles result from fluid accumulation.
Smaller, well-defined internal bubbles
result from air entrapment (figure 3). Bub-
bles on the margins of the preparations
can negatively affect the fit of the pros-
thetic as the lab has to estimate where
the margin is at that spot on the prepa-
ration. When those bubbles occur on the
internal line angles of an inlay or onlay
preparation related to fluid accumulation,
preventing the impression material from
contacting the entire surface, the result is
asubstandard fit of the restoration. When
they occur due to air entrapment, the fit of
the restoration will not be compromised,
and that void will be filled by the cement
used to lute the restoration to the tooth.
Bubbles occurring due to fluid accu-
mulation may be large enough to affect
the long-term success of the luting agent,
which must now fill a wider space when
nonresin luting materials are utilized. The
thicker the luting material, the weaker
the interface between the restoration and
underlying tooth. This may also lead to the
prosthetic material being thinner than
recommended over the area where the
void was in the model, weakening the res-
toration, with material failure of the res-
toration resulting under function. This
becomes more critical when using all-
ceramic materials, as they require mini-
mum thicknesses to perform as expected.
Use of a wash impression to reline
a completed impression when a void is
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noted is difficult in a two-step impres-
sion technique as complete seating of the
impression may be hampered. When a
two-step approach is considered, removal
ofimpression material interproximally in
the set impression with scissors will allow
full reinsertion of the impression intra-
orally. Additionally, new wash material
should be placed in all the tooth areas on
the side of the impression before reseating
the previously set impression. Placement
of wash material only on the prepared
teeth may result in a “stepped” impres-
sion and lead to a restoration that is not
accurate related to the occlusion. When
adual-arch tray is used, if the bulk of the
set impression material in the tray is a
medium viscosity, relining it may allow
the tray and previous impression mate-
rial to spring laterally due to the hydrau-
lic pressure of seating the impression
with new VPS injected into it. The result
is spring-back when removed intraorally,
creating distortion in the resulting model
and an inaccurate restoration that will
not fit the prepared tooth. This can be
avoided by creatinglateral holes through
the set impression material and tray to
allow the new VPS to vent when seated
back intraorally. Use of stiffer VPS in the
tray can avoid tray distortion and will be
discussed further in this course.

Large, internal, ill-defined areas in
these preparations is usually due to fluid
accumulation. Air entrapment may also
be afactorin narrow, deep inlay prepara-
tions. These types of errors may be avoided
by thorough flushing and drying of the
preparation prior to impression-taking.
Placing an intraoral impression tip into
the deepest part of the preparation floor
and extruding a light-body VPS mate-
rial to backfill the preparation, making
sure to keep the tip in the material asitis
expressed, will force air out of the prepa-
ration, decreasing entrapment potential.

When an air bubble remains on the cast
after the impression is poured, a corre-
sponding void will be created in the pros-
thetic material. This should not interfere
with seating of the restoration or affect
the restoration’s properties when the
bubble/void is small, and the air bubble
will be filled with the luting agent. When
removed from the cast prior to restoration
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FIGURE 3: A bubble is located on the internal detail of the impression of the preparation (blue arrow).

fabrication, these spots can often prevent
complete seating as alteration of the cast’s
surface may not match what is present
intraorally on the preparation, requir-
ing the practitioner to modify the inter-
nal surface of the restoration chairside to
allow it to seat on the preparation fully.
Identification of any premature internal
contacts can be performed with a paint-
on occlusion indicator (e.g., Accufilm IV:
Parkell Inc; Arti-Spot: Bausch). The lab-
oratory can block out around these tiny
internal bubbles prior to fabrication to
decrease chair time.

Marginal tears

Marginal impression tears usually occur
when a syringeable wash material with
insufficient tear strength is used (figure 4).
Tear strength varies from manufacturer
to manufacturer and between viscosi-
ties. Lower viscosity impression materi-
als are more likely to tear in the sulcus
due to their thinness expressed subgin-
givally. The deeper the sulcus, the thin-
ner the wash material expressed into it,
and the higher the potential for it to tear

FIGURE 4: Wash material following development
of a tear at the margin aspect of the impression.

when removed intraorally. Removal of the
impression prior to complete setting of
the wash material may also cause mar-
ginal tearing, so it is important to follow
the manufacturer’s recommendation on
setting time.

Should an impression need to be
retaken due to sulcular material tearing,
any remnants of the original impression
material must be removed from the sul-
cus and thin, torn wash material trimmed
from the set impression with a scissor prior
torelining the impression. Additional tis-
sue retraction may be indicated to widen
the sulcus to facilitate thicker sulcular
impression material and prevent tear-
ing of the material again when removed
intraorally. Syringeable hemostatic lig-
uid materials (ViscoStat Clear: Ultradent;
Quick-Stat Free: Vista-Apex Dental Prod-
ucts) can be used to limit the amount of
fluid evident in the treatment area, and the
patient can be instructed to occlude into
a cotton cap for several minutes, thereby
physically pushing the tissue away from
the tooth and forcing the hemostatic mate-
rial deeper into the tissues.*® Switching to
amore viscous wash material may further
prevent development of another tear.

Drags and pulls

A common complication encountered
when using high-viscosity impression
materials (i.e., putty or heavy-body mate-
rials) are drags and pulls. A drag results
when long, rounded depressions that
resemble the cuspal edges of the teeth
are left in the impression material upon
insertion of the tray, as the material does
not readily flow completely around the
preparation or teeth (figure 5). A pull,

DentalAcademyofCE.com
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FIGURE 5: Drags appear as rounded
depressions in the impression material.

FIGURE 6: Folds in the impression (blue arrows).

also referred to as a fold, results when a
fold is created in the impression material,
typically at the gingival aspect (figure 6).
These types of deformities can result from:
« Teethrebounding off the tray and slid-
ing into position
- Impression material inserted beyond
its working time (no longer in its most
fluid state)
« Failure of the impression material to
adapt to the teeth
« Insertion of the tray in one motion
Drags and pulls can be avoided by
using aless viscous material that is either
syringed around the teeth or placed over
the more viscous material in the tray
prior to insertion. Using a combination
of syringing the wash material over the
teeth and placing some over the tray mate-
rial prior to inserting it intraorally has a
greater potential of avoiding drags and

DentalAcademyofCE.com

pulls. Correction of a pull in the impres-
sion can be accomplished by removal of
the interproximal impression material,
so the impression can be reinserted with-
out interference, and then filling all the
teeth areas of the set impression prior
to reinserting the tray intraorally with
a syringeable impression material (light
or extra-light). Drags, on the other hand,
often are not correctable by adding addi-
tional material, as they may have caused
distortion of the tray, and taking a new
impression is advised versus attempt-
ing to reline the impression. Avoiding
contact between the tray and the teeth
when inserting the tray will help avoid
drag deformations.

Impressions for

removable prosthetics

Impressions for fabrication of partial den-
tures are similar to those for fixed pros-
thetics in the selection of VPS viscosity
and type of tray used. These impressions
are taken with a full-arch tray. With the
quality of impression materials available,
impressions can be taken with a stock
tray, and custom trays are not required.
The selected tray is filled with a medium
viscosity (monophase) VPS, and a light-
body VPS is placed over the teeth in the
arch to prevent voids in the gingival
aspect of the resulting impression, and
the tray is seated.

An impression for a full denture
requires a different approach and selec-
tion of impression viscosity. Typically, the
margins of the tray are border-molded to
customize the tray for the patient’s arch.
This can be performed with a heavy-body
VPS placed on only the tray’s flanges and
inserted to capture the vestibule. Upon
setting, the tray is removed, and the bor-
der molding captured with the heavy-body
material can be trimmed with a scalpel.
The trayis then filled with a medium-body
VPS, also covering the border-molded
flanges, and reinserted intraorally to cap-
ture the arch’s details for the lab. Use of the
medium-body impression material will
not distort or deform the tissue, captur-
ingitinits rested, or natural, state, which
can happen when a more viscous mate-
rial is used. These full-denture impres-
sions typically do not require use of a wash

material, and the medium-body material
will adequately capture all needed details
of the arch. But, if the ridge is “flabby” at
the crest, as evidenced by easy moveabil-
ity when pressed laterally, light-body VPS
should be placed in the tray at those areas
to prevent tissue distortion and capture
the ridge in its resting position.

Tray selection

Tray selection is important to capture the
needed area without distortion and pro-
vide the details of the teeth being restored
or the entirety of the arch when remov-
able prosthetics are planned.”® The tray—
either a dual-arch tray (also known as a
triple tray) when fixed prosthetics lim-
ited to part of the arch is planned, or a
stock full-arch tray for removable pros-
thetics or the full arch is required for fab-
rication of fixed prosthetics—should be
large enough to encompass all needed
areas without contacting the soft tis-
sue or teeth that may cause distortion of
the resulting impression (figure 7). The
completed impression should not dem-
onstrate any show-through of the tray
in the set impression material. Full-arch
trays are available in small, medium, and
large. Arch shape varies by manufacturer,
with some trays round and others squarer.
Itisrecommended to have full-arch trays
in the three sizes for both the maxillary
and mandibular arches from two differ-
ent manufacturers so that a wider selec-
tion of stock trays is available. The stock
full-arch tray needs to be long enough to
capture the entire arch from the hamular
notches or retromolar pads to the most
anterior aspect of the buccal vestibule. A
tray that is too narrow may prevent ade-
quate seating, leading to missing required
arch detail (figure 8). Metal trays may be
bent to widen them in the posterior, but
modifications to the anterior of the tray
can be difficult. Plastic stock trays are eas-
ier to customize for a particular patient.
An alcohol torch may be used to heat the
plastic tray and readapt the flanges to fit
aspecific patient, or the tray can be modi-
fied with an acrylic bur.

VPS impression materials have the
most accuracy when they are not too thick.
Allmaterials have polymerization shrink-
age upon setting, and this is a percentage
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of the material’s mass. This can be prob-
lematic when using a stock tray designed
for capture of an arch with teeth when tak-
ing an impression for a full-arch denture,
as the impression material is very thick
due to lack of close proximity between
the tray and arch. Full-denture impression
trays have been designed to place the tray
closer to the arch and reduce the thick-
ness of the impression material, improv-
ing accuracy of the impression. These are
fabricated from plastic that can be heated
and modified for particular patient cases
and in multiple sizes for each arch. With
these criteria in mind, Dr. Joseph Massad
developed Massad denture trays, which
are available from various manufacturers
such as Zest Dental Solutions, Nobilium,
and Dentsply Caulk (figure 9).

FIGURE 7: Use of an impression tray that’s too
small leads to contact with the tray borders and
the teeth (arrows).

FIGURE 8: The impression tray has not been
inserted far enough posteriorly to capture the
details of the most distal teeth. Note: Excess
material was evident in the anterior region due
to poor tray placement.

FIGURE 9: Massad full-arch denture trays for
the maxillary and mandibular arches.
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Dual-arch trays
Frequently, partial-arch fixed prosthetic
impressions are captured with a dual-arch
tray, allowing teeth being restored and
their opposing dentition plus the interarch
bite to be taken with a single impression.
Dual-arch trays are available in differ-
ent widths that can accommodate dif-
ferent arch sections. It is best to have a
variety of these trays to accommodate
each patient’s arch size and shape. These
trays are available for anterior, posterior,
quadrant, three-quarter arch, and full-
arch impressions. Following capture of
the impression, any show-through of the
tray in the impression indicates that the
tray used was either positioned improp-
erly or was too small or narrow for that
patient’s arches (figure 10). Contact of the
tray by soft tissue may cause distortion of
the resulting impression and a restora-
tion that does not fit the prepared tooth.
When using dual-arch trays, it isimpor-
tant to capture atleast one full tooth (or the
equivalent space) both mesially and distally
to the tooth to be restored. Failure to pro-
vide this in the impression may make it dif-
ficult for the laboratory to properly mount
the casts and achieve an accurate occlu-
sion (figure 11). Additionally, the lab may
have difficulty fabricating the contact to
the partially captured adjacent tooth, com-
promising the final result of the restoration.
Dual-arch trays work well for fixed pros-
thetic applications aslong as the patient has
holding occlusal contacts in the section of
the arch to be restored, ideally mesial and
distal to theintended teeth being restored.
When the tray is inserted and the
patient occludes, it is important that max-
imum intercuspation be observed on the
adjacent side (figure 12). When using ante-
rior dual-arch trays, it is often difficult to
determine if the patient has occluded fully,
so a separate bite should be provided to
the laboratory in a very rigid VPS mate-
rial designed for occlusal records. It is
recommended that the lab be instructed
to use the separate bite record provided
to mount the case and avoid hand artic-
ulating the casts or using the dual-arch
impression to determine occlusion. Wax
bites should not be used, as they are unsta-
ble in transport to the lab due to changes
in temperature during shipping. Posterior

FIGURE 10: Contact of the tray with the soft
tissue may cause potential tray distortion.

FIGURE 11: Appearance of an impression
following inadequate capture of the teeth
surrounding the tooth to be restored.

FIGURE 12: (Top) Inadequate occlusal
intercuspation during impression with a dual-arch
tray. Note the open bite on the left side. (Bottom)
Proper intercuspation during impression. Note full
intercuspation on the left side.

and three-quarter quadrant trays have a
plastic distal loop on the tray to stabilize
the tray during insertion. It is critical that
the patient not occlude on thisloop or con-
tact between the tuberosity and retromo-
lar pad, as this will lead to distortion of
the tray and resulting spring-back when
the tray is removed (figure 13).

DentalAcademyofCE.com
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FIGURE 13: (Top) Contact of the posterior teeth
was evident with the distal aspect of the plastic
tray. (Bottom) A lack of contact with the tray is
demonstrated and maximum intercuspation was
developed at the contact area.

FIGURE 14: Proper occlusion into the impression
as evidenced by show-through of the mesh of the
dual-arch tray at the occlusal contacts.

Upon dual-arch tray impression
removal, the clinician should be able to see
contacts through the material to the tray’s
mesh on teeth that are not prepared where
the teeth occluded, ensuring that the bite
was properly captured (figure 14). Hold-
ing the tray up to the light should reveal
illumination at these contact points. An
impression that was improperly occluded
will show lack of occlusal shine-through
and thicker material between the arches.
Ifthere is any chance that the laboratory
cannot verify the occlusion, a separate
bite should be taken with an appropri-
ate VPS bite registration material and
included with the case.

Tray separation

Impression material separation from the
tray may not be obvious until the resto-
ration is returned and tried intraorally

DentalAcademyofCE.com

(figure 15). The resulting deformation
may be overlooked when using trays
with slots and holes to lock the impres-
sion material, and they can occur with
VPS, polyethers, and even alginate. The
greater the viscosity of the impression
material, the higher the potential for the
material not to lock into the retention
areas of the tray. Tray adhesive is rec-
ommended with all impressions to cre-
ate a chemical bond between the tray
and impression material, to help elim-
inate impression separation from the
tray.” Additional holes for mechanical
retention may also be placed with a lab
bur in stock trays if needed. Specific tray
adhesives are available depending on
the type of impression material being
used (VPS, polyether, or alginate). Each
impression material’s chemistry is differ-
ent, so it is advised that the clinician use
the tray adhesive from the same manu-
facturer as their impression material to
ensure chemical compatibility between
the adhesive and impression material.
Following application of the adhesive to
the tray, allow the adhesive to dry for at
least two minutes prior to applying the
impression material. The adhesive can be
applied at the beginning of the appoint-
ment and will then be dry and ready
when it is time to take the impression.

Tray distortion

Trays may distort when they come in con-
tact with the teeth or tissue. Dual-arch
trays are not rigid due to their design,
which allows intercuspation into the
tray capturing both arches. Distortion of
dual-arch trays is due to their more flex-
ible nature as the patient occludes, espe-
cially if soft tissue contacts the rigid part
of the tray or posterior loop. This distor-
tion may cause a widened cast tooth when
the impression material is stiff enough to
resist spring-back (figure 16). Selection
of the correct viscosity VPS is important
to prevent tray distortion during inser-
tion that will affect the final impression’s
accuracy. Use of a medium-body (mono-
phase) VPS as the main tray material may
allow the tray to distort when it contacts
soft tissue or teeth, and an elongated cast
tooth results as the tray springs back (fig-
ure 16). When using dual-arch trays, it is

FIGURE 15: Appearance of an inaccurate
impression due to separation of the impression
material from the tray (arrow).

FIGURE 16: (Top) Distortion of the dual-arch can
occur from contact with the tray during set of the
material or inadequate stiffness of the set material.
(Bottom) An impression without distortion.
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recommended to use arigid-setting VPS
material (a heavy body or tray material)
as the bulk of the impression to provide
stability.! Two-phase impressions can be
used to create a custom format using the
dual-arch tray. The preliminary impres-
sion creates arigid base that will provide
hydraulic pressure to force the wash mate-
rial in and around the preparation, and
a high-viscosity, stiff-setting material is
used in the tray for the initial impression,
and then relined with a wash material
as the second step. Trimming the inter-
proximal material from the preliminary
impression will aid in seating the wash
impression fully when the wash phase is
performed. Wash material may not physi-
cally bond to previously set tray materials
when used in a two-step impression tech-
nique, allowing the wash material to peel
off the tray material. Additionally, proper
selection of a tray that does not contact
the teeth and is rigid enough to resist dis-
tortion is critical.

FIGURE 17: Inadequate application of wash
material taken as a two-part impression leading
to a “step” in the material.
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Insufficient syringe material

When insufficient wash material is placed
using a two-phase impression technique,
a “stepped” impression may result (fig-
ure 17). These restorations will require
excessive occlusal adjustment. This can
be avoided by filling the entire set mate-
rialin the trayin all the teeth depressions
with the wash material, to provide a uni-
form impression.

Surface contamination
Unset impression material on the surface
of the set tray material is a less common
problem that may present as an unset
tacky layer (figure 18). Exposure to air-
inhibited methacrylates (e.g., compos-
ites, adhesives, core buildup materials,
bis-acryl temporary crown and bridge
materials) may leave a greasy coat on the
prepared tooth that inhibits the impres-
sion material’s ability to set correctly.
When using two-step impressions, fail-
ure of the wash material to adhere to the
tray material may occur when the prelim-
inary impression is utilized to fabricate
the temporary prosthesis. Wiping down
both the tooth and preliminary impres-
sion with alcohol to remove the greasy air-
inhibited layer can prevent these issues.
Abetter, more predictable, approach is to
use a separate impression to fabricate the
provisional restoration and a new impres-
sion for lab fabrication of the prosthesis.
Inhibition of the setting reaction of the
marginal VPS material may result from
hemostatic agents, which may transfer sul-
furto critical areas of the impression. These
include retraction cords and solutions con-
taining ferric sulfate or aluminum chlo-
ride; powdered latex glove contact of the
prepared teeth or surrounding tissues; or
the use of a latex rubber dam. Rinsing the
areawith mouthwash or water after rubber
dam removal and thoroughly drying can
avoid this problem when impressions will
be taken at the same appointment. Latex
contamination of the putty can occur when
mixing a VPS putty by hand, which can be
avoided by washing gloved hands to remove
any residual powder and surface sulfides.
Powder-free latex, nitrile, or vinyl gloves are
alternatives to prevent putty contamination.
When a small area of unset material
is noted in the final impression, but the

FIGURE 18: Unset VPS impression material
resulting from surface contamination
preventing complete polymerization of the
impression material.

remainder of the material has set properly,
this may be the result of a failure to bleed
the cartridge prior to expressing material
from the automix tip. All new cartridges
should be “bled” prior to use without a mix
tip on the cartridge. It should be standard
practice to express a small amount of base
and catalyst prior to placement of an auto-
mix tip each time to ensure that both mate-
rials are flowing from the cartridge and
have not set at the end of the cartridge.
Disinfection of the completed impres-
sion can be performed either prior to send-
ing the impression to the laboratory or at
the laboratory. Immersion of the impres-
sion in common disinfecting solutions
(e.g., phenols and glutaraldehydes) used
for periods up to 60 minutes have not
shown clinically significant distortion or
surface alteration of the impression mate-
rial > However, overnight immersion is
not recommended, as this may result in
adecrease in accuracy of the final cast."

Inadequate impression

material mixing

Once the impression material is com-
bined, it should be uniform in color with
no streaking. Streaking is more common

FIGURE 19: Streaking of the impression
material resulting from inadequate mixing.
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with hand-mixed putty materials than
with cartridge materials (figure 19).
When hand-mixing putty, the material
should be kneaded quickly to stay within
the working time and yield a uniform
color when completed. However, streak-
ing may also occur if the automix car-
tridge is not bled prior to attaching the
mixing syringe, allowing one component
to extrude out of the cartridge first. Stan-
dard operating procedure should be to
bleed the cartridge right before a new
automix tip is placed to ensure both base
and catalyst are equally flowing to avoid
mixing issues.

Discrepancies in the cast

A cast with large bubbles will correspond
to a defect in the impression material and
should be identified before dismissing the
patient so that a new impression or a wash
in the defective impression can be taken to
correct the problem prior to sending it to
the lab (figure 20). Invariably, those bub-
bles are caused by insufficient impression
material in the tray or air trapped between
the impression material and the arch dur-
ing tray insertion. These defects can be
avoided by syringing material around the
teeth and into the vestibule prior to tray
insertion. It is also advisable in patients
with deep palates to place some impres-
sion material into the depth of the pala-
tal vault to ensure capture of that area,
especiallywhen removable prosthetics are
planned with that impression. As these
large bubbles are more frequent in max-
illary impressions, how the filled tray is
inserted also plays a factor. Inserting the
tray posteriorly first will not only limit

FIGURE 20: Appearance of a cast created using
an impression that contained a void. Note the
lack of definite detail.
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impression material extruding out the
back, which may cause gagging, but also
pushes impression material anteriorly as
the trayis rotated into position, and with
it, the air that might become trapped is
pushed out of the anterior of the tray.

Should a void in the impression be pres-
ent upon tray removal due to air entrap-
ment, a wash impression can be used to
fill the void. It is advisable that the inter-
proximal material be removed from the
impression to allow full seating and the
entire tray be covered in the wash material
to ensure a continuous impression with
no “step” appearance. Large bubbles in the
impression when presenting in noncriti-
cal areas of the opposing arch may not
require a wash in the impression to fill the
void. But that is up to the practitioner to
decide what the laboratory ideally needs
to create the prosthetics being requested.

A cast thatis covered with multiple tiny
voids (bubbles) when the impression does
not have corresponding defects may be the
result of hydrogen gas release from the
impression (figure 21). Hydrogen is a by-
product of VPS polymerization. Should the
cast present with this defect, if the impres-
sion is still intact, it can be repoured. This
type of defect can be avoided by following
the manufacturer’s recommendation with
regard to the timing prior to pouring the
cast. Typically, waiting 30 minutes or lon-
ger before pouring the impression is suf-
ficient to allow it to “de-gas.” This is not
a concern if the impressions will be sent
to the lab to be poured.

Implant impressions

Impressions for implants involving physi-
calimpression materials are divided into
two categories: open-tray and closed-tray

FIGURE 21: The cast is covered with multiple
bubbles resulting from hydrogen gas release from
the VPS material due to pouring of cast too early.

Closed
Tray

Open
Tray

FIGURE 22: Geometric differences between a
closed and open implant coping.

FIGURE 23: An open-tray impression
intraorally demonstrating the long pins piercing
the impression.

impressions. The impression copings for
open- and closed-tray techniques differ
in geometry (figure 22).** An open-tray
impression requires that the impression
copingisretained in the impression, and
they are removed together intraorally.
These have a long pin that protrudes
through the impression and tray, which
isremoved prior to removal of the impres-
sion intraorally (figure 23). Whereas
when a closed-tray impression is taken,
the impression is removed intraorally,
leaving the impression coping attached
to the implant. The impression coping
is then removed intraorally, an analog is
attached to the closed-tray coping, and
itis reinserted back into the impression
extraorally (figure 24). The impression
material selected is dependent on which
type of impression will be taken. A stiffer
tray material (a heavy body or tray VPS)
is required when taking an open-tray
impression to lock the impression cop-
ings into position so that they are ori-
ented to each other and the connector

9
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FIGURE 24: (Left) Closed-tray implant impression following removal intraorally and (right) reinserting

the closed-tray impression coping with analog attached back into the impression.

rotation is captured, so the resulting
master soft tissue model is accurate.
Closed-tray impressions need a more
resilient viscosity of impression material,
as the coping must be reseated into the
impression extraorally. A medium-body
(monophase) VPS is ideally suited for this
application, allowing the impression to
spring off the coping as it is removed
intraorally and allow it to be reinserted
into the impression to fabricate the mas-
ter soft-tissue model. If a stiff VPS such
as a heavy body were used, it might tear
around the copings when it is removed
intraorally and would hamper full seat-
ing of the coping back into the impres-
sion. Itis advised with both an open-tray
or closed-tray approach that a wash
material be syringed around the gingi-
val aspect only, to capture the gingival
position better than may be achieved
with the material in the tray alone, and
to avoid any potential bubbles in that
area of the set impression.

Conclusion

Complications during the impression
process can be perplexing to both the
dentist and laboratory technician. Some
common impression issues include tear-
ing, voids, bubbles, and tray contact.
Identifying the problem is only half the
solution. Understanding why it occurred
helps guide the practitioner to correct the
issue and prevent future occurrences.
This article addressed solutions for cor-
rection of some of the most prevalent
impression issues that are experienced
in clinical practice. By taking the neces-
sary precautions, clinicians can ensure
improved accuracy in communication of
critical parameters as well as an overall
improvement in restorative fit related to

10

their impressions.
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1. Which is not a common complaint from labs
regarding the impressions they receive?
A. Voids on the marginal material
B. Torn sulcular material
C. Inadequate marginal detalil
D. Impression materials extending apical
to the preparation’s margins

2. Failure to capture the preparation’s
marginal details will result in:
A. Short restoration margins
B. Overextended restorative margins
C. Open restorative margins
D. AandC

3. Which method is used to better
visualize the restorative margin to
capture with an impression?

A. Retraction cords and pastes
B. Hemostatic VPS

C. Diode or Er:YAG laser

D. All of the above

4. When internal bubbles on noted in
the preparation in the impression,
these may be due to:

A. Poor tooth preparation

B. Unset impression material
C. Trapped moisture

D. Trapped food

5. Which problem in the impression can affect
the fit of the subsequent restoration?
A. Bubbles on the opposing arch
B. Bubbles at the margins
C. Bubbles at internal line angles
D. Bubbles on teeth not being restored
that are not adjacent to the prep

6. When a bubble on the internal line
angle of the prep is noted on the
cast, it is recommended to:

A. Scrape off the bubble on the cast

B. Ignore the bubble, as it won't affect
fabrication of the restoration

C. Block out the area on the cast
around any size bubble

D. Block out the area on the cast
around the bubble if it is small
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7. When large bubbles are noted in the

impression at internal line angles, they:

A. Will not affect the integrity of
the restoration fabricated

B. May be altered on the cast to remove
before restoration fabrication

C. Compromise the strength of metal-based
restorations fabricated on the cast

D. Compromise the strength of ceramic
restorations fabricated on the cast

8. When utilizing a two-step

impression technique:

A. Place wash material over all tooth
areas in the set tray material
before reinserting intraorally

B. Avoid drying the set material in the tray

C. Trim the interproximal impression
material with scissors in the set
tray material before step two

D. AandC

9. When taking an impression to

capture an occlusal or interproximal

preparation, it is advised to:

A. Utilize a two-step technique

B. Place an intraoral tip to the bottom
of the preparation and backfill it
to prevent air entrapment

C. Avoid use of a heavy body VPS

D. Use a wash material placed into the
tray over the unset tray material

10. When an inlay/onlay restoration

is not seating on the preparation,

identification of internal premature

contacts can be aided by:

A. Use of articulating film instead
of articulating paper

B. Liquid occlusal indicator

C. Relief of the entire preparation
with a bur/diamond

D. Relief of the entire internal area of
the restoration with a bur/diamond

QUESTIONS

11. When marginal tears occur in the
impression material, these are related to:
A. Premature removal of the impression
intraorally before setting has completed
B. Deep margins with a narrow sulcus
C. Low wash material tear strength
D. All of the above

12. Regarding marginal tearing potential,
which viscosity impression material
will be stronger in a deeper sulcus
to capture needed detail?

A. Very light body VPS
B. Light body VPS

C. Medium body VPS

D. Universal body VPS

13. A heavier body VPS in the tray may result in:
A. Lack of adhesion to the wash material
when doing a one-step technique
B. Drags due to air entrapment
C. Drags related to the cusps when inserted
D. Longer setting time

14. When the working time of the impression
material is exceeded, this can result in:
A. Difficult removal of the
impression intraorally
B. Drags and folds
C. Failure of the wash material and tray
material to adhere to each other
D. No effect on the final impression

15. The best method to avoid drags

and pulls when using heavy

body material in the tray is:

A. Atwo-step technique

B. A one-step technique

C. To syringe wash material around
all of the teeth before inserting the
previously set tray material

D. To syringe wash material around
all of the teeth before inserting
the unset tray material

n
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QUESTIONS

16. To achieve the most accurate results 21. An impression that has a “stepped” 26. When the cast is covered with multiple

when using a dual-arch tray:
A. Use a medium body VPS in the tray
B. Use a heavy body or tray VPS
in the dual-arch tray
C. Viscosity of the tray material is not important
D. Use the same methods used
with single-arch trays

17. When selecting a tray:

A. Select a wide enough tray to
prevent show-through of the tray
in the completed impression

B. Recognize that patient arches vary and one
manufacturer’s trays may not fit all arches

C. Make sure the tray does not contact
soft tissue when inserted
D. All of the above

18. When a full-arch impression is to be taken:

A. Tray contact with soft tissue is not important

B. Select a tray that is long enough to
capture the teeth being treated

C. Select a tray that is long enough
to capture the entire arch

D. Select a tray that contacts the
soft tissue posteriorly for stability
when taking the impression

19. When using a dual-arch tray in the
posterior, it is important that:

A. There is contact with the
posterior loop to help stabilize the
occlusion of the impression

B. Contact with the tray be evident to
ensure an accurate impression

C. Show-through on the occlusal
surface is not visible

D. Upon biting, there is no contact
with the posterior loop

20. To avoid separation of the impression
material from the tray:
A. Add holes or slots to the stock
tray to improve retention
B. Use a tray with adequate
retentive elements
C. Coat the tray in a compatible adhesive
D. All of the above

appearance may result from:

A. Different brands of VPS
being used together

B. Working time of the materials
being exceeded

C. Inadequate wash material in
a two-step technique

D. Inadequate wash material in
a one-step technique

22. When the VPS impression surface has unset

material on it, this may be a result of:
A. Contact with blood
B. Contact with nitrile gloves
C. Contact with powder-free latex gloves
D. Contact with oxygen-

inhibited methacrylates

23. ltis important to bleed the

automix cartridge to ensure:
A. Complete mixing through the automix tip
B. The material has not expired
C. Flow of base and catalyst
from the cartridge
D. AandC

24. When disinfecting an impression, you may:

A. Spray with disinfectant and
immediately rinse off

B. Wrap the impression in a disinfectant
wipe and seal in a zip-lock bag
before sending to the lab

C. Immerse in approved disinfecting
solution overnight

D. Immerse in approved disinfecting
solution for up to 60 minutes

25. When taking a VPS impression, one should:

A. Pour the impression immediately

B. Wait at least 30 minutes before pouring

C. Wait overnight before pouring

D. Pour the impression before sending to the
lab for maximum accuracy of the cast

tiny bubbles that are not in the
impression, it is an indication that:
A. The impression was dry
before it was poured
B. Moisture was present on the
impression before it was poured
C. The impression did not have
adequate time to de-gas
D. The impression material was
not compatible with the stone
used to fabricate the cast

27. When taking an implant open-tray impression:

A. VPS should not be used as

the impression material
B. A medium body VPS is recommended
C. Aheavy body VPS is recommended
D. Any viscosity VPS may be used

28. When taking an implant closed-

tray impression:
A. VPS should not be used as

the impression material
B. A medium body VPS is recommended
C. Aheavy body VPS is recommended
D. Any viscosity VPS may be used

29. When a heavy body or tray VPS material

is used to capture an implant closed tray
impression, which problem may occur?
A. Reinsertion of the coping back into the
impression extraorally may not be accurate
B. No problems will result
using a tray material
C. Impression may tear upon removal
of the impression intraorally
D. AandC

30. When taking an implant impression,

it is recommended to use an open-

tray technique because it:

A. Is more accurate than taking
a closed-tray impression

B. Locks the impression copings accurately
in relation to other adjacent implants

C. Accurately captures the implant’s
rotational orientation

D. All of the above
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