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An Effective Removal
System for Zirconia and
Lithium-Disilicate Restorations

Proper instrumentation is key to success with today’s high-strength ceramics.

By Brent Engelberg, DDS

ore than 2,500
years ago, in an an-
cient civilization
situated in pres-
ent-day western
Italy, the Estrucans
began using gold to
replace and cover missing portions of teeth,
effectively creating some of history’s earliest
dental crown restorations.! Ancient Egyptians,
Greeks, and Romans also contributed to the
development of prosthetic dentistry, as evi-
denced by the scores of ivory, wood, and gold
dentures unearthed in centuries-old mum-
mies, sarcophagi, and urns.? As millennia
and centuries passed, what has come to be
known as prosthetic dentistry continued to
evolve, with each dental generation envision-
ing novel methods and developing new mate-
rials for restoring teeth. Today’s generation
is no different; like their ancestors, dentists
today seek out ideal methods, materials, and
instrumentation while striving to practice
superior dentistry.
As modern-day dentistry strives for nat-
ural-looking esthetic restorations that also
possess superior strength and durability,
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the dental crown restoration remains a
firmly established solution for a broken or
structurally compromised tooth. Although
dental crowns historically have been fab-
ricated of gold, composite, porcelain and
gold (or other substructure metal), and an
array of all-porcelain materials, traditional
thought was that porcelain, which offers
optimal esthetic qualities, was a relatively
weak material. Today’s high-strength ce-
ramics—such as zirconia and lithium disili-
cate—provide greater strength and durabil-
ity than their predecessors, making them
the materials of choice in many dental
practices and laboratories. Furthermore,
zirconia and lithium-disilicate crowns
are considered “cosmetic” in nature when
compared to various other options, and
they are substantially stronger than many
alternative crown materials.?*

Although the first high-strength ceram-
ic crowns were fabricated with zirconia

CLINICAL CASE (1.) The patient presented with a chipped layered zirconia crown on
tooth No. 18. (2.) The distal-lingual portion of the layered porcelain had sheared away

from the underlying zirconia coping.
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copings layered or pressed with different
types of porcelain, monolithic (full-con-
tour) zirconia and lithium-disilicate crowns
are growing in popularity, with numerous
laboratories promoting them due to their
combination of strength, esthetics, and af-
fordability. Full-contour zirconia and lith-
ium-disilicate crowns are extraordinarily
strong, and many in the industry maintain
that the esthetics equal those of their lay-
ered counterparts.>® While some choose to
debate the notion of esthetic comparabil-
ity,” it is clear that high-strength ceramics
are a reality in the modern dental practice,
making it imperative for dentists to learn
how best to work with and, when necessary,
remove them.

The average lifespan of a crown ranges
from 5 to 15 years.® In addition, studies
have found that 4% to 8% of crowned teeth
require endodontic treatment within the
10 years following crown placement,’ with
some suggesting percentages as high as
13.3%.° Clearly, then, most crowns eventu-
ally require replacement. There is growing
concern, though, that these stronger crowns
can be very difficult to remove and that
rotary solutions for this process are lack-
ing. With the correct instrumentation and
technique, however, it is possible to remove
these crowns in a timely, user- and patient-
friendly manner.




Diagnosis and

Treatment Planning

A 54-year-old man presented with a chipped
layered zirconia crown on tooth No. 18
(Figure 1). After only 3 years of service, the
distal-lingual portion of the layered por-
celain had sheared away from the under-
lying zirconia coping (Figure 2). It should
be noted that this is a relatively common
problem with layered zirconia crowns.'!
Consequently, some laboratories advocate
the use of full-contour zirconia or lithium-
disilicate crowns, which do not have the po-
tential for porcelain shearing.

The patient was firm in his desire for the
replacement restoration to be highly esthetic.
To achieve his goals, several material choices
were available, including lithium disilicate,
leucite-reinforced porcelain, and zirconia.

In selecting any restorative option, mul-
tiple factors are taken into consideration, one
of the first being flexural strength. The flexur-
al strength of alayered porcelain crown with
a metal or zirconia substrate” is 120 MPa,"
while other studies have shown bonded
leucite-reinforced porcelain in the range of
200 MPa to 220 MPa.'*' By comparison, a
full-contour lithium-disilicate crown offers
flexural strength in excess of 360 MPa (CAD/
CAM) and 400 MPa (pressed),” while a full-
contour zirconia crown boasts a strength of
more than 1,000 MPa.'?

Esthetics and cost are additional consid-
erations. In terms of cost, many laboratories
promote full-contour over layered restora-
tions simply because the layering technique
takes more time to complete, leading in turn
to higher laboratory fees for the final resto-
ration.” In addition, the rising costs of metal
alloys add to the overall cost of porcelain-
fused-to-metal (PFM) crowns. This factor,
paired with the impressive esthetic qualities
of the new generation of high-strength ce-
ramics, is leading more and more dentists and
laboratories to switch from PFM crowns to
all-ceramic restorations. Ultimately, many
industry leaders expect all-ceramic options
to gradually replace PFM restorations."

After a discussion of the available op-
tions, the patient elected to have the tooth

RESTORATIVE

\)

FIG.3

ish kit.

re-restored with a zirconia-based crown. The

treatment plan called for the cementation of
the restoration with a resin-modified glass-
ionomer cement, a procedure documented

for its ease and predictability.'” With proper

coping design, combined with the appropri-
ate technique for connecting the layered

porcelain to the zirconia coping, layered zir-
conia crowns have demonstrated long-term

reliability.2>!

In most cases involving the removal of a
layered zirconia or lithium-disilicate crown,
the layered porcelain is easily detached, while
the high-strength ceramic layer is much more
difficult to penetrate.? In the course of the
cutting process, standard diamond burs
tend to prepare and smooth the ceramic,
often leaving the sectioned crown difficult
to access with a separating instrument; the
prepared section becomes rounded, making
it difficult to torque the separated halves of
a crown. It is, therefore, important to have
on hand diamond burs specifically designed
for use on zirconia and lithium disilicate.
The ZR™ diamond line (Komet USA, www.
komet-usa.com) features a range of instru-
ments precision engineered to cut, finish, and
polish zirconia and lithium disilicate (Figure
3 and Figure 4). For example, the 4ZR™ 014
slices through the entire coping (Figure 5).
This crown was removed in approximately
athird of the time it has taken this author in
the past when sectioning layered zirconia
or lithium-disilicate crowns using standard

PRECISION-ENGINEERED INSTRUMENTS (3. AND 4.) Komet® ZR™ Cut, Finish & Pol-

FIG.4 \

diamond burs. It stands to reason, that in the
case of amonolithic zirconia crown, the time
savings would be far greater.

Technique Protocol

The patient was anesthetized with one car-
pule of Septocaine® (Septodont, www.sep-
todontusa.com), and the teeth were isolated
(Isolite™, Isolite Systems, www.isolitesys-
tems.com). The fractured layered zirconia
crown was removed using the 4ZR™ crown
cutter and a high-speed electric handpiece
(KaVo, www.kavousa.com).

The 4ZR™ 014 bur was used to section the
layered porcelain and zirconia coping along
the entire coping from lingual to buccal, across
the occlusal surface (Figure 6). Once the
crown was sectioned in half, the two halves
were twisted and removed (Figure 7). The re-
sidual cement on the tooth was removed, and
the preparation was refined with a series of
crown-preparation diamonds: KSO, KS1SC,
and KS3SC (Komet USA). The preparation
was completed, and the final margin posi-
tion was established and smoothed at a slow
speed with the KS5SC, KS6SC, and 8856.021
burs. Care was taken to ensure an accurate
and smooth margin with minimal disruption
to the surrounding tissue.An antimicrobial
scrub (Consepsis® Pumice Scrub, Ultradent
Products, Inc., www.ultradent.com) was ap-
plied to the preparation and brushed across
the teeth with a STARBrush® (Ultradent) us-
ing aslow-speed latch handpiece (KaVo). This

www.dentalaegis.com/id | February 2013 | INSIDE DENTISTRY 3



removed debris and cleaned the preparation
prior to the impression and provisional seat-
ing. The tooth was rinsed thoroughly with
water and dried.

Final impressions were taken using poly-
vinyl siloxane impression material (Imprint™
3 Garant, 3M ESPE, www.3MESPE.com),
and the provisional restoration was formed
(Protemp™, 3M ESPE) and seated with pro-
visional cement (Fynal®, DENTSPLY, www.
dentsply.com). The patient was provided
with postoperative and hygiene instructions
for care of the provisional over the following
3weeks. Instructions were sent to the labora-
tory for fabricating the replacement layered-
zirconia crown.

Crown Removal Appointment

All crown-removal procedures aim to be con-
servative, efficient, and quick. Zirconia and
lithium-disilicate crowns, however, present
significant challenges to these goals because
of the inherent properties of the materi-
als. As this case demonstrates, however, the
47ZR™ diamond sliced through the crown

RESTORATIVE

PREPARATION PROCESS (5.) Komet® 4ZR™ diamond crown cutter. (6.) The 4ZR™ dia-
mond bur was used to section the layered porcelain and zirconia coping from lingual
to buccal, across the occlusal surface. (7.) The crown was sectioned in half, and the two
halves were twisted and removed. (8.) The crown was removed, resulting in a clean cut.

with relative ease, resulting in a clean cut

(Figure 8). In addition, the edges were easily

torqued to remove the two halves. In contrast,
the majority of layered zirconia and lithium-
disilicate crowns previously removed by this

author using standard diamonds required ad-
ditional sectioning; at times, additional tooth

structure was removed as an unwanted “side

effect” of crown removal.

Because of the speed with which the zir-
conia was removed in this case, heat genera-
tion was minimized. In past cases, sparks
typically resulted due to extended contact
between the material and the diamond burs,
despite copious water spray. The resultant
heat generation must be seen as an unneces-
sary risk, knowing that the ZR™ diamonds
can accomplish the same task more quickly
and without creating sparks.

Discussion

All-ceramic restorations are rapidly becom-
ing the norm within the practice of restor-
ative dentistry.” The rising costs of alloys
have played a large part in this trend, but
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s0, too, have the significant advances in the
chemistry of dental materials. Zirconia and
lithium disilicate, in particular, have become
the materials of choice for many laborato-
ries, with a growing trend toward inexpensive,
full-contour, high-strength ceramic crowns.
Although evidence indicates that zirconia
and lithium disilicate can be extremely dif-
ficult to remove, the materials continue to
be used with increasing frequency.

Like all dental restorations, crowns made of
high-strength ceramics like zirconia and lith-
ium disilicate will not last forever. Inevitably,
many crowns fabricated from these materials
will eventually be replaced, whether due to
structural failure, secondary caries, endodon-
tic treatment needs, implant-related compli-
cations (such as screw-loosening), or other
causes.*” When crown removal becomes
necessary, itis crucial for the procedure to be
accomplished effectively and safely. It is un-
acceptable for heat and vibration to damage
the instruments or, more importantly, the pa-
tient’s underlying tooth. To protect patients
and keep them comfortable, dentists must
acknowledge that time spent in the dental
chair must be kept to a minimum, and tooth
structure must be conserved; therefore, it is
imperative to use reliable instrumentation
for this procedure.

Conclusion

Modern-day dentistry demands predictable
esthetic materials, treatments, and results.
Both dentists and patients seek strong, du-
rable restorations. This has led to the devel-
opment of materials that are significantly
stronger than those available to previous
generations. In this pursuit for strength, it is
important to have equally effective means for
removing the materials safely and efficiently.
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