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Is Extraction
Overrated?

A

dvancements continue to be made in the
field of restorative dentistry. This special
Compendium eBook consists of two articles
on restorative advancements. The first is
a continuing education (CE) article that
presents an argument against extraction as a treatment
alternative for restorable teeth, discussing the potential
problems that may arise and explaining that there is a full
range of alternatives. The second article is a Products in
Practice case review on durable, contemporary cementation of lithium-disilicate crowns and veneers.
As the CE article explains, patients are often presented
with extraction as an alternative treatment for restorable
teeth without being fully educated on the issues that can
potentially transpire. This article discusses risk factors
associated with extraction of teeth that are restorable and
highlights the need for dental care providers to clearly
communicate to patients the possible negative outcomes
that could occur as a result of extraction. Although some
schools of thought, particularly in this day and age where
implant dentistry is thriving, advocate extraction, especially when it may benefit bone preservation, the authors
argue that extraction usually should be considered a last
resort, that patients should understand the finality of it,
and that it should be indicated primarily only when restoration is not an option.
This eBook also presents a Products in Practice article on
a calcium-silicate resin cement. The author explains that
as materials for indirect restorations continue to advance,
biologically friendly cements can help generate a less sensitive, longer-lasting restoration through calcium and fluoride
release. This case review shows that a calcium silicate-based
dual-cure resin cement with optimal clinical characteristics,
including easy cleanup, was an effective choice for full-coverage lithium-disilicate anterior restorations.
At Compendium, we strive to provide you with information on the latest advancements in restorative dentistry and
other topics, whether for CE credit or overall knowledge
acquisition. For more on restorative dentistry, please visit us
at https://www.aegisdentalnetwork.com/cced/restorative/.
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THE EXTRACTION QUESTION

An Argument Against Extraction
as a Treatment Alternative for
Restorable Teeth
Vicente Telles, DDS; Mariana Bezamat, DDS; and Alexandre R. Vieira, DDS, PhD

ABSTRACT: Extraction is commonly presented as a treatment alternative for restorable
teeth, and patients are biased to choose it for a variety of reasons. However, without subsequent rehabilitation, patients’ health, function, and esthetics could be compromised. This
article explores problematic outcomes where extraction was offered as a treatment option
when teeth were restorable; a case report example demonstrates this issue. The case involved a patient who was diagnosed with moderate to severe periodontitis and had severe
attrition and lingual erosion on his maxillary teeth. Despite being given the option of fullmouth rehabilitation, ie, periodontal and restorative treatment, due to financial reasons
the patient chose to have all maxillary teeth extracted and receive a maxillary denture.
Respecting the patient’s autonomy, the dental team performed surgical extraction of the
maxillary teeth and an alveoloplasty and delivered an interim denture. The patient did
not adapt well to the denture, and several postoperative issues transpired, which required
unanticipated surgical procedures. Dissatisfied with the treatment, the patient continued to
need dental appointments more than a year after the extractions, and his oral health, function, and esthetics have still not been restored. The dental community must educate patients
regarding extraction being an irreversible, last-resource procedure, and mainly indicated
only when teeth restoration is not possible. Presenting extraction together with more conservative options for restorable teeth may contribute to patients’ misconceptions that it is a
treatment alternative as good as any other.
LEARNING OBJECTIVES
•D
 iscuss the risk factors
associated with tooth
extraction

•D
 escribe reasonable
treatment alternatives to
extraction of teeth

T

he American Dental Association
Principles of Ethics and Code
of Professional Conduct (ADA
Code) lists five fundamental
principles that are aspirational goals for the dental profession: patient
autonomy, nonmaleficence, beneficence,

•E
 xplain how clinicians may
assist patients in making
informed decisions about
treatment options

justice, and veracity.1 The principle of patient autonomy (“self-governance”) states
that dentists have to respect a patient’s right
to confidentiality and self-determination.
It means that patients must be treated according to their desires, needs, and abilities, within the boundaries of accepted

DISCLOSURE: The authors had no disclosures to report.
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The development of new techniques and materials
makes it possible for dentists to rehabilitate
challenging oral health conditions
with great success rates.
treatment. Also, they should be actively involved in treatment decisions. The principle
of nonmaleficence expresses that dentists
must “do no harm.” The principle of beneficence says that dentists have the duty to
promote patients’ welfare, delivering competent dental care and taking into consideration patients’ needs, desires, and values.
The principle of justice means that dentists
must treat people fairly, while the principle of veracity means that dentists have an
obligation to communicate truthfully and
be honest and trustworthy. Although each
principle is considered a guidepost, the ADA
Code recognizes that these principles might
overlap and compete for priority, sometimes
needing to be balanced against each other.1
In regard to patient autonomy, dentists are
required to obtain informed consent before
providing any kind of treatment. Adequate
consent can only be obtained if the patient is
introduced to all reasonable treatment alternatives, including no treatment, with explanation of risks and benefits. The dentist must not
be paternalistic, meaning that there should be
no bias in driving the patient to choose any of
the alternatives.1 Thus, it is not uncommon for
a patient to choose a different plan than the
one the dentist deems best.
To obtain better insight into a patient’s
decision-making process, it is important for
clinicians to try to evaluate the conditions
that might guide the patient, such as financial issues, dental care phobia, and expectancy of tooth longevity.2 However, underlying
4
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behavioral and historical factors might also
play a role in this process. Take, for example,
the association between dental care and tooth
extraction. It is not uncommon for patients
to express a desire to have an extraction, believing it to be the best and most definitive
solution to their dental problems.3
Although extractions are still indicated,
such as in cases of severely compromised
teeth due to periodontal disease, caries, impaction, or as an orthodontic treatment option, to name just a few, they should be seen
as a last resource and not as a first option
when tooth restoration is achievable.2 The
development of new techniques and materials makes it possible for dentists to rehabilitate challenging oral health conditions with
great success rates. While extraction might
solve the pain and restore health temporarily, it fails to restore function and esthetics.
Without posterior rehabilitation, removal of
a tooth will further compromise patients’ oral
health, having a negative impact on the stability of adjacent teeth and periodontal status.4
Moreover, Gupta et al have shown that there
is an association between tooth loss without
rehabilitation and higher mortality.5
When dentists offer extraction as a treatment alternative among more conservative
options, presenting it as a conclusive treatment without consideration for rehabilitation,
this may reinforce patients’ misconception
that it is a treatment plan as good as any other.
Even though health communication skills are
developed in dental school, dentists may still
www.compendiumlive.com
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find it hard to fully convey to a layperson the
advantages and disadvantages of each treatment plan, even when thoroughly explaining
it to obtain informed consent.6
In their Dental Registry and DNA Repository
(DRDR) project,7-10 the present authors observed that there was a high number of patients who chose teeth extraction instead of
rehabilitation or restoration as a solution to
their chief complaint. The factors described in
the health records affecting patients’ decisions
ranged from financial concerns and the desire
to expedite and rapidly complete care. In the
present report, a case is described of a patient
who chose an extraction alternative as a treatment for his oral conditions, but many complications developed that resulted in poorer
quality of life. This case, found in the DRDR
database, is reported for the purpose of exemplifying a situation where extractions were not
the ideal treatment plan, but the treatment
was nonetheless carried out in respect to the
patient’s autonomy.

Case Report

A 53-year-old man sought care at the
University of Pittsburgh School of Dental
Medicine for a routine oral evaluation and
prophylaxis on August 12, 2016. After a full
periodontal examination, the patient was reported having moderate to severe periodontitis. Probing depths ranged from 1 mm to 7 mm
and several teeth had class I mobility. Severe
attrition and lingual erosion were found on
all maxillary teeth, except the molars (Figure
1 and Figure 2).
The patient’s medical history was positive
for tobacco use (half to one pack per day), seasonal allergies, and hepatitis C. He reported
the use of ibuprofen (Advil®) for hip pain and
recreational marijuana. The blood pressure
was documented as 155/98 millimeters of
mercury, pulse of 72, unlabored respiration,
and body mass index of 23.0.
After consultation at the School’s Pros5
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Fig 1.

Fig 2.
Fig 1. Upper occlusal view, showing severe attrition and lingual erosion on maxillary teeth. Fig 2.
Frontal intraoral view, showing severe attrition on
maxillary teeth.

thodontics department, the patient was
presented with possible treatment options.
Alternatives ranged from full-mouth rehabilitation, ie, periodontal and restorative treatment that included scaling, root planing, composite restoration, and/or crown placement,
to no treatment at all. Due to financial reasons,
the patient selected the least expensive treatment, which was extraction of all maxillary
teeth and fabrication of a maxillary complete
denture. The patient made this decision despite being informed that at his age these procedures could be considered overly aggressive
in light of his oral health conditions.
Respecting the patient’s autonomy, surgical
extraction of the maxillary teeth and an alveoloplasty were performed on May 11, 2017, with
no complications, and oral and written postoperative instructions were provided. The
interim denture was delivered on the same
day. The patient complained of ill fit, gagging,
and pain, so, even though the prosthodontist
www.compendiumlive.com
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verified that the denture fit well, adjustments
were made for the patient’s comfort.
In the following months, besides complaints
of fit and sore spots, the patient had several
postoperative issues, including right canine
space infection with swelling of the maxilla
and numerous bony spicules. Each complaint
was properly addressed, but the resolution
involved several surgical procedures that the
patient did not anticipate.
On January 11, 2018, the patient appeared
without the maxillary denture in mouth, complaining that it was loose. He stated that he
was “very unhappy with the dental procedures.” The interim denture was causing discomfort to the point that he could not breathe
properly. He suffered with pain, poor function, and subpar esthetics, which were not
restored because the patient avoided using
the denture. Eleven days later, at the patient’s
request the acrylic part of the denture was
significantly thinned down (Figure 3), even
though he was informed that doing so would
cause the denture to be more prone to breakage. Since then the patient had numerous subsequent appointments for adjustment of the
denture, including several visits to remake it.
Eventually, he received a remade denture and
has been satisfied with the current resolution.
At the time of this writing, nearly 2 years after the extraction appointment, the patient is
assessing the option of having dental implants
for an overdenture to be built.

Discussion

Although this case is an extreme example of
extractions not working out favorably, all of
these risks were properly conveyed to the patient when treatment alternatives were presented. The patient’s decision-making process was impacted by financial limitations,
but he was optimistic for favorable results
due to having sought care in a top-ranked
dental teaching facility. Nevertheless, he is
now facing a cost as high as the full-mouth
6
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Fig 3.
Fig 3. Frontal intraoral view, after placement of
maxillary denture in January 2018.

rehabilitation alternative, which he discarded due to financial concerns but that would
have been a more adequate treatment for
his conditions.
A more common and relatable situation in
daily dental practice is when a patient chooses
extraction instead of endodontic therapy of a
tooth with a good or fair prognosis. As mentioned earlier, the reasons for the choice of
extraction vary among financial situation,
dental care phobia, desire for a “quick fix,”
and expectancy of tooth longevity, as well as
others. In challenging situations like these, a
conflict arises between the ethical principles
of patient autonomy and nonmaleficence.
However, as long as patients are adequately
informed of the risks and benefits of all treatment alternatives, they have the right to determine what shall be done to their body, and
dentists must respect their decision, as was
done in this case. Because dentists must not
be paternalistic, a patient cannot be guided to
choose the treatment alternative the dentist
deems best.
Interestingly enough, Re et al published a
study in which they aimed to observe, in a
hypothetical scenario, if dentists chose for
themselves the same treatment they suggested for their patients. First, 100 volunteer
dentists were shown 15 radiographs of compromised teeth and had to decide between
extraction, endorestorative recovery, or referral to a specialist to save the tooth. Then,
www.compendiumlive.com
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If dentists, with all of their background knowledge,
do not choose this option for themselves,
patients should not be choosing it either.
the radiographs where shown again, with
the question: “If this was your tooth, what
would you do?” Comparing the responses,
the authors concluded that dentists were
more conservative regarding their own teeth,
opting for endorestorative treatment or referral to specialists.11
Hypothetical scenarios do not reproduce
feelings such as pain and fatigue, dental care
phobia, patient personality, oral health history, and financial issues that influence decision-making. However, the Re et al study
shows that dentists chose challenging but
more conservative procedures to save their
own teeth, indicating that they value tooth
retention over tooth extraction. Extraction is
left as a last resource for when the prognosis
is hopeless and there are no other alternatives to save the tooth.11 This strengthens the
argument that extraction is not seen as a gold
standard of care by providers.
If dentists, with all of their background
knowledge, do not choose this option for
themselves, patients should not be choosing it either. Considering that dentists, to the
best of their abilities, are fully communicating
risks and benefits of each treatment plan to
obtain informed consent, patients must not
be fully comprehending the implications of
their decision. There appears to be a disconnection between the dentist’s and patient’s
understanding of the treatment plans and
their outcomes that the dental community
must address. This could be done via training for predoctoral students and continuing
education for practicing professionals.
Another factor that should be considered
7
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when indicating extraction is that, in some
cases, this treatment must be followed by
proper rehabilitation. For example, extraction by itself is less costly than endodontic
treatment plus a full crown, which perhaps
may sway patients toward the extraction
option. However, failure to rehabilitate the
missing tooth could cause further harm to
oral health, negatively impacting adjacent
teeth stability and periodontal status.4 An
adequate treatment plan involving extraction should include a bridge or implants
to restore the missing teeth. This would
level the cost of the treatment alternatives,
perhaps making patients less inclined to
choose extraction only for financial reasons.
Therefore, it could be argued that treatment
plans that do not include rehabilitation after
extraction when rehabilitation is needed are
not in compliance to the ADA principle of
nonmaleficence, because harm to oral health
is bound to happen.
With advances in implant dentistry, there
is a trend to extract teeth with good or fair
prognoses to save bone for placement of implants, which are being considered equal or
even superior to natural teeth in regard to
survival.12-14 Moshaverinia et al challenged
this school of thought as they summarized
10-year follow-up studies that have shown
that the longevity of periodontally compromised teeth surpasses implants, especially
in well-maintained patients.15 They demonstrated that teeth with good or fair prognoses
should not be extracted, because there is a
lack of evidence supporting this aggressive
approach. They also stated that traditional
www.compendiumlive.com
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dental practice should consider extraction
as a last resource.
Chandki and Kala also believe that adequate consideration should be given to
treatments focusing on preserving and restoring compromised teeth instead of extraction and replacement.12 Considering
the expenses necessary for implant placement, Parirokh et al pointed out that this
approach might not be a reasonable option
for many patients, and this must be taken
into account when presenting the treatment
plan. Extraction without implant placement
would cause greater bone resorption and atrophy of the alveolar ridge than if the tooth
was kept, further compromising the possibility of future implant placement.16 As such,
although implants have a high success rate,
the cost of implant placement is high, and
there is a lack of evidence showing they have
better survival rates than teeth with good or
fair prognoses.
Overall, it is important that the dental
community effectively communicates to
patients that tooth extraction is an aggressive, last-resource approach. The difference
between patients’ and dentists’ perceptions
of the optimal treatment alternative shows
that this message may not be properly understood, jeopardizing informed consent. The
present authors suggest that to start changing patients’ perceptions, the extraction alternative should not be presented as a final
treatment goal, but accompanied by rehabilitation when appropriate. This would help
level treatment costs and thereby eliminate
financial bias. The hope is that this approach
will eventually change patients’ misconceptions and enable them to stop considering
extraction as a complete treatment option
without proper rehabilitation. Nevertheless,
patients’ autonomy protects their right to
choose less-than-optimal treatment plans.
Thus, only when the removal of a restorable
tooth would cause injury or be below the
8
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standard of care may dentists legally and
ethically refuse to offer such extraction as a
reasonable alternative.

Conclusion

Patients’ autonomy must be respected in their
decision-making process, even though they
might be inclined to choose extraction as a
treatment option instead of more conservative approaches. However, indicating extraction alongside other treatment plans may lead
patients to believe it to be as good an alternative as any other, and not a last resource.
Patients’ perception of extraction is not the
same as dentists’, which is to value teeth retention and proper oral rehabilitation. Dental
healthcare providers need to be aware of and
address this situation.
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1.		Which ADA Code principle states that
dentists must respect the patient’s right to
confidentiality and self-determination?
A. patient autonomy
B. nonmaleficence
C. beneficence
D. veracity

6.		In the case presented, the patient’s decisionmaking process was impacted by:
	 A. the dentist persuading him to choose
extractions.
B. h
 is dental phobia.
C. f inancial limitations.
D. his desire to comply with ADA principles.

2.		Which ADA Code principle means that dentists
have an obligation to communicate truthfully
and be honest and trustworthy?
A. patient self-governance
B. nonmaleficence
C. justice
D. veracity

7.		Among common reasons why patients
choose extraction is:
A. fear of new technology.
B. mistrust of their dentist.
C. desire for a “quick fix.”
D. lack of knowledge about dental implants.

3.		Meaning that there should be no bias in
driving the patient to choose any of the
treatment alternatives presented, dentists
must not be:
A. transparent.
B. paternalistic.
C. beneficent.
D. empathetic.
4.	Gupta et al have shown that there is an
association between tooth loss without
rehabilitation and:
A. improved periodontal status.
B. reduced bone resorption.
C. increased self-esteem.
D. higher mortality.
5.		The case presented demonstrates a situation
where extractions were not the ideal
treatment plan but were carried out:
A. in respect to the patient’s autonomy.
B. due to time constraints.
C. based on the patient’s age.
D. because this was considered the least
aggressive option.

8.		In a study, Re et al concluded that compared
to treatments suggested for their patients,
dentists were:
A. more conservative regarding their own
teeth.
B. more aggressive regarding their own teeth.
C. m
 ore apt to choose extraction over
endorestorative treatment for themselves.
D. more conservative regarding their patients’
teeth.
9.		Moshaverinia et al demonstrated that teeth
with good or fair prognoses:
A. are better off being extracted and replaced
with implants.
B. a
 re usually incapable of being extracted.
C. always benefit from aggressive treatment.
D. should not be extracted.
10. T
 he dental community must effectively
communicate to patients that tooth extraction:
A. is the safest alternative in any situation.
B. is an aggressive, last-resource approach.
C. is never a suitable solution.
D. must always be accompanied by
subsequent rehabilitation.
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attain a score of 70% on each quiz to receive credit. Participants receiving a failing grade on any exam will be notified
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CALCIUM-SILICATE RESIN CEMENT

Durable, Contemporary
Cementation of LithiumDisilicate Crowns and Veneers
Jack D. Griffin, Jr., DMD

ABSTRACT: Clinicians have many restorative options from which to choose. For indirect
restorations, the selection of cementation technique is critical to a successful outcome. One
emerging trend in dentistry today is the development of materials that have bio-interactive
or regenerative qualities. This case presentation reports on the use of a calcium silicatebased dual-cure resin cement that has shown to be effective for use with full-coverage
lithium-disilicate restorations due to not only its excellent clinical characteristics but also
calcium and fluoride release capabilities. The case also includes conservative lithium-disilicate veneer restorations.

M

any viable material choices
are available in restorative
dentistry today. Despite
the ever-growing arsenal
of newer materials and
techniques, clinicians are often reluctant to
change from using those materials and methods with which they are most familiar and
have had success. Above all else, clinicians
want predictable, repeatable results.
Restorative dental materials have advanced
to meet the increasingly bio-friendly and
metal-free esthetic demands of the public
today. Contemporary materials are expected
to have, not a negative, but a positive effect on
living tissues. An aversion to metal, the avoidance of potential allergies, and the systemic
effect of dental materials all drive the dental
profession to be more biologically tolerant.

Versatile Predictability

When working with indirect restorative
materials, clinicians require consistency in
esthetics, functionality, durability, and patient comfort. Zirconia and lithium disilicate
have become dominant materials in modern
metal-free dentistry.1 They are commonly

used for restorations ranging from conservatively prepared veneers to full-coverage
crowns to full-arch prostheses.2 Factors such
as occlusion, parafunctional habits, esthetics,
and biological effects influence a clinician’s
choice of indirect materials.3,4
The success of lithium disilicate, specifically IPS e.max® (Ivoclar Vivadent, ivoclarvivadent.com), has been well documented,
and it has become one of the most versatile
esthetic materials in dentistry.5 The dental
profession has had more than 15 years of
clinical performance and numerous studies to fairly evaluate this material, its clinical properties, and durability.6,7 Success has
been observed in both full-coverage and
conservative restorations as well as in anterior and posterior situations.8
High translucency imparts vitality to a restoration and is important to its esthetic success.9 The esthetic predictability of lithium
disilicate, particularly when used in conservative anterior preparations, makes it a popular cosmetic material choice. Lithium disilicate is available in several different levels of
opacities. The opacity should be chosen on a
case-by-case basis depending on preparation

DISCLOSURE: This article was commercially supported by BISCO.
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Bioavailable ions generate an alkaline
pH environment, neutralize acid, and ultimately
promote healing, which may result in a less sensitive,
longer-lasting restoration.
shade, thickness of the restoration, and desired final shade.10

Modern Cementation

Cementation technique is critical to restoration success,8 and clinicians have many materials and methods from which to choose:
cement or bond, light cure or chemical
cure, acid-etch or no etch, bonding agent
or self-adhesive, silane or sandblasting, etc.
Retention is but one of many factors influencing cement choice. Other factors include
long-term physical properties, color predictability, ease of clean-up, and the luting material’s compatibility with the restoration material.11 Self-adhesive resin cements work well
with retentive preparations, but light-cure
resin cements with separate steps for phosphoric acid-etching and adhesion provide
better long-term results with preparations
that have less-than-ideal retention.12,13
Light-cure-only resin cements are often
used with conservative anterior restorations
because of their longer working time, predictable clean-up, excellent esthetics and color
stability, and high strength.14 Transparent
light-cure resins have been demonstrated to
yield superior color stability when compared
to luting materials with more color or that
are dual cure.15
Full-coverage restorations allow for greater diversity in cementation choices. Selfadhesive dual-cure resin cements are popular with full-coverage restorations because
of their simplicity and predictable results.
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They provide a moderate bond to dentin and
good esthetics.
A newer emphasis has been placed on cements that are bio-interactive or regenerative in nature.16 Bioavailable ions generate
an alkaline pH environment, neutralize acid,
and ultimately promote healing, which may
result in a less sensitive, longer-lasting restoration. The cement responds to the oral
environment to provide therapeutic ions.17
Calcium silicate-based dual-cure resin cements have shown to be an effective choice
for full-coverage lithium disilicate because of
excellent clinical characteristics along with
calcium and fluoride release.18
The following case report demonstrates
the use of an ion-releasing self-etch, selfadhesive calcium-silicate resin cement with
layered lithium-disilicate crowns and a translucent light-cure resin cement for placement
of lithium-disilicate veneers.

Crown and Veneer Case

A 61-year-old patient presented with her
tooth No. 9 crown loose, and she could actually remove it (Figure 1). Many years earlier
the patient had had endodontic surgery, an
apicoectomy and retrograde filling to repair
a failing silver-point obturation, and was now
symptom free. The silver point remained in
the tooth and showed no lesions on radiograph. Tooth No. 8 had an unbonded porcelain veneer that had come off “several times”
before. She wanted to replace the restorations on the central incisors with ones that
www.compendiumlive.com
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would be a “lighter color” and to bleach her
other teeth (Figure 2).
A full series of photographs was taken and
reviewed with the patient. Occasionally, in
the author’s experience, patients might want
to choose a “lighter color” for their restorations and attempt to bleach their other teeth
until they match. After some discussion and
patient education, the patient accepted a plan
calling for lithium-disilicate porcelain restorations on teeth Nos. 5 through 12, which
included full coverage on the central incisors
and conservative veneer preparations on the
other teeth. A full-coverage restoration for
tooth No. 8 was chosen because the existing
preparation was primarily in dentin, there
was a history of veneer failure, and doing so
would provide the laboratory with symmetrical consistency in restoration thickness.
Another full series of photographs was taken,

CALCIUM-SILICATE RESIN CEMENT

a mock-up was done, and a temporary impression matrix was made. The patient chose a final
VITA 3D shade of .5M1 (VITA, vitanorthamerica.com). Preparations were done using a
course diamond (NeoDiamond®, Microcopy,
microcopydental.com), with 1.5 mm occlusal
clearance and chamfer margins. On teeth Nos.
5 through 7 and 10 through 12, 0.5 mm veneer
preparations were executed with a finishing
diamond, staying in enamel in all places except abfraction areas at the gingival margins.
Preparation corners were rounded to reduce
internal stresses on the restorations.
Shade photographs were taken on moist
teeth with shade tabs on the same plane as
the teeth (Figure 3). Because of the dark gray
color of the endodontically treated tooth No.
9, the silver point was removed from the coronal portion of the tooth and replaced with
a dual-cure build-up material (Core-Flo™

Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 1. Patient with failed veneer No. 8 and dislodged crown No. 9. Fig 2. Treatment goals were to replace restorations on the central incisors and lighten color throughout the dentition. Fig 3. After restoration removal
and veneer preparation, shade photographs were taken. Fig 4. Silver point was removed from coronal portion of tooth No. 9, and build-up was done with dual-cure material resulting in less darkness on the tooth.
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DC, BISCO, bisco.com), shade Natural/A1
(Figure 4). Communicating the final preparation shades accurately to the laboratory
was critical in enabling the lab to choose the
most translucent shade of lithium disilicate
that would mask the preparation and achieve
the final color desired.
Conventional impressions were taken
with a polyvinyl siloxane material (Panasil®,
Kettenbach, kettenbach-dental.us) in a stock
tray and sent to the laboratory with all photographs, the bite registration, and a dentofacial
analyzer index (Kois Dentofacial Analyzer,
Panodent, panodent.com). Temporary restorations were made for the central incisors, 2%
chlorhexidine (Cavity Cleanser™, BISCO) was
painted on the teeth, and the restorations were
placed with a temporary cement (ZONEfree™,
Pentron, pentron.com). The veneer preparations were temporized via spot-etching and
lock-on technique without the use of a bonding agent.
All records were sent to the laboratory and
all case photographs were uploaded to the
lab portal. After 5 days, the patient returned
for evaluation of color, length, and function
with the temporaries. Slight adjustments were
made, polishing was done, photographs were
taken, and desired changes were communicated with the lab.

Cementation for Crowns

The layered lithium-disilicate restorations
were returned from the laboratory having
been hydrofluoric acid-etched and silanated.
With a frosty appearance the intaglio surfaces
were ready for cementation. The temporaries
were removed, the teeth were cleaned with
flour pumice, and the restorations were inspected in place. No adjustments were needed
in this case.
All restorations were rinsed, cleaned with
a restoration cleaner (ZirClean™, BISCO) to
remove contaminants, rinsed again, and re-silanated (Bis-Silane™, BISCO). The two crowns
14
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Fig 5.

Fig 6.
Fig 5. Central incisors were cemented with a calcium-silicate dual-cure resin cement. Fig 6. Teeth
with veneers were totally etched for 20 seconds
and rinsed.

were cemented with a self-etch, self-adhesive
calcium-silicate resin cement (TheraCem®,
BISCO) and held in place for about 1 minute;
excess cement was easily removed (Figure 5).
After complete clean-up light-curing was done
at the margins. In the author’s experience, the
calcium and fluoride release, easy clean-up,
and physical properties make this cement an
excellent choice for routine lithium-disilicate
full-coverage placement.
This self-etch, self-adhesive cement is
available in a “natural” shade and provides
firm bond to dentin and most modern dental
materials such as etched lithium disilicate
and zirconia. The high calcium content in
this calcium and fluoride ion-releasing cement gives the material a slightly opaque,
white appearance but does not seem to influence the final restoration shade in routine
indirect restorations.
www.compendiumlive.com
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Cementation for Veneers

The intaglio surfaces of the veneers after
re-silanation were thoroughly dried, and a
universal dentin bonding agent (All-Bond
Universal®, BISCO) was applied and airthinned. The teeth were isolated with retractors, etched with 37% phosphoric acid (Etch37™ with BAC, BISCO) for 15 seconds, and
rinsed (Figure 6). The universal adhesive was
applied in several applications, allowed to sit
for 20 seconds, air-dried with an air syringe
for 10 seconds, and then light-cured for 10
seconds (Figure 7).
After material was extruded from the tip
onto a napkin, the translucent light-cure resin
cement (Choice™ 2, BISCO) was applied to
each tooth, and the veneers were placed ensuring that excess material extruded from all
margins (Figure 8). The excess material was
brushed away and all restorations were flossed

CALCIUM-SILICATE RESIN CEMENT

while being held securely in place. Along with
long-term color stability, the light-cure-only
material allowed for thorough clean-up and
an efficient cementation process.
With each veneer being held in place, the restorations were cured with an LED light. Minor
adjustments were made with a finish diamond,
and the restorations were polished.
The patient was scheduled for a followup appointment for adjustments as needed,
cement clean-up, final photographs, and to
place direct composite on the facial surfaces
of the second bicuspids for enhanced blending. The soft-tissue response at 6 months was
excellent for both the full-coverage restorations and the veneers (Figure 9). The blending of materials, despite varied restoration
thicknesses, was acceptable, and the patient
enthusiastically approved of the final color
shade (Figure 10).

Fig 7.

Fig 8.

Fig 9.

Fig 10.

Fig 7. Several coats of universal bonding agent were applied, air-dried, and light-cured. Fig 8.
Light-cure-only cement was applied to the teeth, veneers were placed, clean-up was completed,
and light-curing was done. Fig 9. Soft-tissue response was excellent, as was long-term prognosis.
Fig 10. Good opacity of the selected lithium disilicate resulted in a consistent final shade.
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Conclusion

As materials for indirect restorations continue
to advance, biologically friendly cements can
help generate a less sensitive, longer-lasting restoration through calcium and fluoride release.
As demonstrated in this case report, a calcium
silicate-based dual-cure resin cement, offering
excellent clinical characteristics, including easy
clean-up, was an effective choice for full-coverage lithium-disilicate anterior restorations.
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U

UNIVERSATILITY
/yoo-nuh-ver-suh-til-ah-tee/ noun

1. ability to be used with direct and indirect
restorations and formulated to be compatible
with light-, dual- and self-cured materials.
2. because universal versatility is a mouthful.
Ex. The universatility of All-Bond Universal gave
Dr. Moreno the feeling that he had the power
of the entire universe in one single bottle.
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