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Introduction

The success of any fixed prosthesis starts with the accuracy of the
impression. Obtaining an impression that accurately captures the pre-
pared margin and cervical finish line is paramount in the fabrication of
wellfitting indirect restorations. A vital component in impression
making is retraction of gingiva. Atraumatic gingival displacement
allows access for impression material to accurately record the finish
line and provides sufficient thickness of impression material in the
gingival sulcus to prevent tearing during removal. Making an optimal
impression for indirect restorations remains one of dentistry’s most
challenging procedures.” Clinicians must be able to properly select
gingival displacement procedures and impression materials, as well
as evaluate the quality of their impressions."” These play a critical role
in the success or failure of the final restoration.*’

Modern impression materials have improved the accuracy of impres-
sion making.”” Despite these improvements, many studies have
reported that impressions sent to dental laboratories for fabrication of
indirect restorations still remain inadequate.”*"*"" To date all
impression materials require control of the gingival tissues adjacent to
the preparation, adequate placement of the material around the finish
line, and the use of an appropriate impression tray.” Stewardson in
2005 recognized that a lack of impression making principles is one of
the major causes of unacceptable indirect restorations.”

History of Impression Quality

Historically, studies have shown that clinicians consistently make inad-
equate impressions.” In 1984, Aquilino and Taylor'"' recognized the
discrepancy between dental education, private practice, and what was
being sent to dental laboratories. The study expresses concerns that
recent graduates are gaining less laboratory experience and exposure
in school, and that they quickly abandon the sound principles they
were taught in school once they get out into private practice.

Winstanely et al.” evaluated 290 impressions from four commercial
dental laboratories. They reported that an acceptable restoration could
be fabricated on 57% of the impressions evaluated, and that 20% of
the impressions would be impossible or doubtful to fabricate an
acceptable final restoration. In this study, the major cause of defective
impressions was indiscernible recording of the finish line. Irreversible
hydrocolloid was the material used for most all of the impressions
evaluated in this study.

Gingival Displacement Methods and Soft Tissue Management-

Albashaireh et al.” evaluated 136 impressions sent to commercial
laboratories for fabrication of fixed restorations. They the quality of
impressions made and found that 50% of impressions/dies to be
unsatisfactory or unusable.

Samet et al.’ evaluated 193 impressions from 11 different laboratories.
Using a more detailed evaluation criterion they found that 89% of all
impressions evaluated had at least one detectable error. This study also
found that 51% of the defects involved the cervical finish line.

In 2007 Beier et al.” evaluated 1,466 impressions and found a remark-
ably low unacceptable rate of 3%. An explanation for this low unaccept-
able rate may be due to the strict protocol the clinicians followed, using
retraction cord and controlling for moisture. Findings in other studies
clearly demonstrates that a similar attention to detail does not occur
constantly in most practices.

Margin Design and Placement

Although clinicians should make decisions for margin design and
margin location based on factors such as material, access, and esthet-
ics, it was noted by Hunter et al. in 1990 that most dentists probably
have a "preferred” design they feel comfortable preparing.”No matter
what margin is chosen, the advantages of improved control of con-
tours, esthetics, structural rigidity, ease of evaluating preparations, and
clearer impressions allowed by wider margins must be considered.*"
Donovan and Chee" in 2004 state that the following criteria for margin
selection should be considered: 1) the selected margin must provide a
predictable level of integrity, 2) to minimize plaque accumulation, the
selected margin must present smooth materials to the gingival
sulcus, and 3) in some situations, the margin also must provide
acceptable esthetics.

Subgingival Margins

When a subgingival margin is indicated, current recommendations
indicate placing margins 0.5 mm apical to the free gingival margin, or
sounding of the alveolar crest to make sure the biologic width is not
violated.”™" Kois in 1994 mentions the relationship of the margin
location to the bone as being more critical than the distance below the
free gingival margin.”

Biologic Width

In 1961, Gargiulo et al.” first described the concept of biologic width
when he measured the average length of the gingival attachment to
the root, the junctional epithelium, and the sulcus depth in human
cadavers. When Loe” published his article in 1968 on the reaction of
gingival tissues to restorative procedures, the iatrogenic biologic



response to the periodontium was revealed.” Most consider the total
biologic width to be approximately 2-3 mm to maintain normal gingi-
val and osseous health, with 1 mm of gingival attachment, 1 mm of
junctional epithelium, and Tmm of sulcus depth. This is an average
measurement though, as junctional epithelium measurements
vary."™” Sounding the osseous crest has been recommended as the
most accurate way to determinant how far subgingival margins can be
placed without violating the biologic width.” When subgingival mar-
gins are needed, attention must be paid to ensure proper location and
accurate recording of these margins to ensure well-fitting restorations
and periodontal health.

Gingival Displacement

Gingival displacement is defined as “the deflection of the marginal gin-
giva away from the tooth,” according to The Glossary of Prosthodontic
Terms.” In 1984, Nemetz et al.” described the basic criteria for accept-
able gingival displacement as: 1) the creation of sufficient lateral and
vertical space between the finish line and gingival tissues to allow the
preparation margin to be recorded in an impression medium, 2)
provide absolute control of gingival fluid seepage and hemorrhage, 3)
no significant, irreversible soft or hard tissue damage resulting from
the procedure, and 4) not produce any potentially dangerous side
effects. To accomplish proper gingival displacement, techniques
classified as mechanical, chemical, surgical, or a combination of these
methods are used.****

Gingival Retraction Cords and Medicaments

The most traditional method, and most frequently utilized®” is the
chemicomechanical technique for gingival displacement described by
Schillingburg.” This technique utilizes 1 or 2 retraction cords placed in
the gingival sulcus, with the addition of a hemostatic medicament. The
two main types of gingival retraction cords being used by clinicians are
braided and knitted retraction cords.*”**** Braided retraction cords are
made by weaving a tight pattern that resists fraying during placement,
and can be placed with smooth or serrated edge packing instruments.”
Braided cords may not absorb medicaments as easily as knitted retrac-
tion cords, and knitted cords should be placed with non-serrated
instruments to prevent fraying. Knitted cord has the ability to increase
in size after placement in the sulcus, adding to the retraction of the
gingiva. There has been an increase in the popularity of knitted cord.”
The selection of cord type being used is mainly a selection based on
provider preference, as there has been no substantial evidence
supporting a difference in performance. There is also a lack of standard-
ization in cord size and efficacy between manufacturers.*”*

There are a number of medicaments that can be used along with retrac-
tion cord during the gingival displacement procedure. Medicaments
that are currently available in solution or impregnated in cord are:
aluminum chloride, aluminum sulfate, aluminum potassium sulfate,
ferric sulfate, ferric subsulfate, and epinephrine.”*' These medicaments
do not seem to have a reported effect on the polymerization of PVS or
PE materials.”** Epinephrine, however, has been linked to adverse
clinical side effect such as anxiety, tachycardia, and increased respirato-
ry rate.”*"*** There is research which shows a spike in epinephrine
levels in blood upon placement of retraction cord which contains
epinephrine.” Safer medicaments, such as aluminum chloride, have
shown similar clinical abilities to displace gingiva as epinephrine
containing cord.””
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Classic Displacement Methods

Shillingburg” in his text “Fundamentals of Fixed Prosthodontics,”
describes the chemico-mechanical technique for gingival
displacement. It is taught as the most traditional method of gingival
displacement in dental institutions. This technique utilizes 1 or 2 cords
placed in the gingival sulcus, with the addition of a hemostatic
medicament. The single- or double- cord techniques, are the methods
utilized by 98% of prosthodontists.” The single cord technique has
been recommended with margins less than 0.5mm subgingival and
when there is no hemorrhage.*”** The technique was described to
place the largest diameter cord that fits in the sulcus, and then to
remove the cord just prior to making the impression. Some believe this
technique is overused and under delivers due to the frequent presence
of blood and fluids which are expressed when the cord is removed.’
Avariation that has been used is to leave the single cord in place during
impression making, and this can be a valid technique if the margins are
clearly exposed with the cord in-place.

The double cord technique utilizes a small diameter cord which is first
placed into the sulcus, followed by a second, larger diameter cord. This
technique can be used in all situations, but is especially recommended
for situations with deeper subgingival margins, less than ideal soft
tissue health, and when a single cord does not provide sufficient lateral
tissue displacement.*”** Immediately before the impression material is
introduced, the second (larger diameter) cord is removed from the
sulcus, while leaving the smaller cord in place. With the smaller cord in
place, it maintains the ability to absorb gingival crevicular fluid, control
hemorrhage, and maintain the gingival tissues in a displaced
position.”” This technique has been referred to as the standard by
which all other methods should be compared, and is the method of
choice for 43% of prosthodontists surveyed.”™

In 1994, Laufer et al.40 demonstrated that there was an increased
incidence of voids along the margins and greater impression material
distortion when the sulcular width was less than 0.2 mm. In 2008,
Finger et al.*’ showed that a 0.2 mm sulcus width could be fully repro-
duced with all types of impression materials, but for sulcular widths of
less than 0.2 mm, the use of a light body wash along with a higher
viscosity tray material produced more accurate recording than
monophase techniques. In 1997, Baharav et al.” showed that retraction
cord needs to be left in place for a minimum of 4 minutes in order to
maintain a sulcular width of 0.2 mm for up to 20 seconds after the cord
is removed, but that the sulcular width would remain above the 0.2 mm
width for nearly twice as long when the cords were left in place for 8
minutes. Csempesz et al. * calculated 20 minutes as the optimum time
for retraction cords to become completely hydrated with a medicament.
It is recommended that retraction cord be placed into the gingival
sulcus with gentle pressure.

Alternative Methods

The most common method used to displace gingival tissue is the use of
retraction cords. There are alternative gingival displacement methods
currently available. Electrosurgery is a technique used to reduce exces-
sive tissue, expose gingival margins and control intra- operative hem-
orrhaging by removing several layers of epithelial cells. Baba et al.’
reported that when used correctly, has no adverse effects on healing.
Contraindications to electrosurgery include patients with pacemakers



and/or implanted cardioverter defibrillators, and should be used with
caution around metallic restorative materials and implants.
Electrosurgery does remove tissue, and the effects of its use can change
soft tissue contours.”"™*

Soft tissue lasers have been used in a similar fashion as electrosurgery,
where gingival tissues are removed.”"™* Less inflammation, reduced
hemorrhage, and faster and painless healing have been reported with
this method.”“ However, the amount of time taken to complete the
procedure with lasers has been reported to be much longer than
electorsurgery.’

Cordless techniques for gingival retraction have been introduced
recently with the promise of many advantages, such as the reduction in
chair time, less invasive, greater patient comfort and requiring little to
no additional anesthesia.”***’ Clinical trials which have evaluated the
effects of cordless gingival displacement techniques compared to
traditional corded techniques have shown varying results.” Shrivastava,
et al.” showed that three evaluated displacement systems produced
significant horizontal gingival displacement above the acceptable value
needed for impression accuracy of 0.2 mm, where retraction cord
soaked in 15% aluminum chloride produced maximum displacement
(0.74 mm), followed by expasyl paste (0.48 mm), and magic foam cord
produced the least displacement (0.41 mm). Another study showed
that the same three techniques caused temporary gingival inflamma-
tion, but the cordless techniques did not induce bleeding during or
after gingival displacement.”*’ Cordless systems have been document-
ed to be more comfortable to patients and user-friendly to the
operator.*" Compared to mechanochemical methods, however, cord-
less techniques have shown a compromised ability of these materials to
move vertically in the sulcus and displace deeper gingival margins.**
Acar, et al.” showed that when medicament impregnated cord,
displacement paste, and pressure cap were all used simultaneously,
better results for gingival displacement were achieved, but it was time
consuming and clinically difficult.

Conclusion

Accurate impressions that capture the prepared margin and finish line
are paramount to achieve successful, well-fitting indirect restorations. A
vital component in impression making is atraumatic gingival
displacement. We know that making an optimal impression for indirect
restorations remains one of dentistry’s most challenging procedures
and that most impressions sent to dental laboratories have flaws.”*"*"”

Modern impression materials and techniques have improved the
accuracy of impression making, however, the fundamentals for all
current techniques still require control of the gingival tissues adjacent
to the preparation, moisture control, adequate placement of the
material around the finish line, and the use of an appropriate
impression tray.”*’
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