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The ZiReal Post: A New Ceramic Implant Abutment

URS BRODBECK, DMD*

ABSTRACT

Restorations in the anterior esthetic zone present significant challenges in both the surgical and

prosthetic phases of implant dentistry. Titanium has been established as the material of choice for

endosseous implants, resulting in a high degree of predictability. Many types of implants require

transmucosal abutments to retain implant restorations. Ceramics may be the ideal material to

replace natural teeth, but most transmucosal abutments are made of titanium. However, ceramics
may also be used as abutments in implant restorations. This combination of ceramics for abut-
ment and crown provides better translucency for the implant restoration than is available with

metal abutments and porcelain-fused-to-metal crowns. Ceramic abutments and implant restora-
tions also minimize the gray color associated with metal components that is transmitted through
the peri-implant tissues. Customized emergence profiles also may be obtained with ceramic abut-
ments; this generally improves the predictability and consistency of the esthetics obtainable in
implant restorations. Zirconia as a ceramic material offers not only outstanding material proper-
ties but also a well-documented biocompatibility.

CLINICAL SIGNIFICANCE
This article discusses the clinical and laboratory features of a new ceramic abutment, ZiReal™

Post (Implant Innovations, Inc., Palm Beach Gardens, Florida}.

'wo goals of modern dentistry
are restoration of optimal
function and esthetics.’»> Commer-
cially pure titanium has proven to
be the material of choice for long-

term osseointegration of dental
implants.?* Ceramic materials are
ideal for replacing tooth structure
when both esthetics and function
are paramount because of its opti-
cal qualities and long-term intra-
oral stability.

Ceramic restorations were intro-
duced in 1886 by Charles Land.
They became more widely used in
dentistry in the 1960s when they
were first bonded to metals,’ increas-
ing the longevity associated with
dental ceramics, but it was not until
the addition of aluminum oxide to
reinforce dental porcelain that
interest in all-ceramic restorations
increased.® Today there are numer-
ous all-ceramic restorative systems
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available that have proven their
reliability in clinical studies around
the world.>~*! A milestone in esthetic
implantology was the first all-ceramic
implant abutment called CerAdapt®
(Nobel Biocare, Gothenburg,
Sweden), which was introduced in
1991.12.13 This alumina abutment
consisted of a densely sintered,
highly purified 99.5% aluminum
oxide (Al>Os3) ceramic core. It was
designed to fit directly onto the
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restorative platform of an externally
hexed implant. Wohlwend and col-
leagues introduced the first zirconia
abutment (Zirabut®, Wohlwena
Innovative, Zurich, Switzerland) in
1997.1 Sadoun and Perelmuter have
described a glass-infiltrated alumina-
zirconia abutment that is custom
made in the dental laboratory.1
Implant Innovations, Inc. {Palm
Beach Gardens, Florida) has design-
ed and introduced a new zirconia
abutment {ZiReal™ Post). The abut-
ment itself is made from a high-
quality zirconia ceramic. However,

a unique feature of this abutment is
that it consists of a titanium compo-
nent that has been fused to the zirco-
nia abutment at the apical end. This
design permits metal-to-metal contact
at the abutment-implant interface
and should result in the same high
predictability associated with metal
abutment—implant connections.

Ceramic abutments can also be pro-
duced by computer-aided design/
computer-aided manufacturing
(CAD/CAM) systems. The Procera®
system (Nobel Biocare) mechani-
cally scans the shape of the custom-
made resin abutment. This informa-
tion is delivered via modem to a
Procera work station. The shape

of the abutment is reproduced in
ceramic or metal. The Procera abut-
ment is returned to the technician
for completion of the restoration.'®
‘The DCS System® (DCS Dental AG,
Allschmil, Switzerland) mechani-
cally scans the abutment shape and
then mills the abutments from a
prefabricated material block.1”

Nonexternally hexed implant sys-
tems also offer all-ceramic abut-
ments. Straumann {Waldenburg,
Switzerland) recently presented an
In-Ceram™ zirconia abutment
made in cooperation with Vita
Zahnfabrik (Bad Sackingen, Ger-
many). This aluminum oxide abut-
ment is partially preinfiltrated at
the implant-abutment interface.
The abutment is customized and
finished in the laboratory and can
be screwed onto the implant to sup-
port a crown. Friadent {Mannheim,
Germany) has designed the Cera
Base® abutment for the Frialit® 2
system. The prefabricated alumina
portion can be bonded with com-
posite resin on a titanium sleeve in
the laboratory. The abutment can
then be fastened to the implant with
an abutment screw. Degussa Dental
(Hanau, Germany) has designed
the Cercon-Balance-Post™ for its
Ankylos Implant System®. This sys-
tem is unigque in that it provides for
a conical connection between the
zirconia abutment and the implant
with an abutment screw.

THE ZIREAL POST

The zirconia used in the ZiReal
Post is zirconium oxide {ZrQ32)

that is partially stabilized with 3%
yttrium oxide (Yt203). This particu-
lar zirconia ceramic is characterized
by fine-grained microstructures
known as tetragonal zirconia
polycrystals (TZPs). The minimal
requirements for TZP ceramics as
implants for medical applications
are described by the standard ISO
13356.'8 Zirconia has a transfor-
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mation toughening mechanism in
its microstructure that is not found
in other ceramics. These exclusive
characteristics provide numerous
advantages for this material in
many applications.! Zirconia is
significantly stronger than other
ceramics (Table 1), which should
result in fewer post-treatment com-
plications. Zirconia has already been
proven clinically as an abutment
material in the Zirabut; a 4-year
clinical study at cthe University of
Zurich reported no fractures.20:21

All-ceramic abutments cannot be
machined to the same degree of
precision as can metal abutments
or inserts. An imprecise fit between
abutments and implants generally
leads to abutment screw loosening
and/or other clinical problems. The
ZiReal Post is made from zirconia;
however, the apical portion of the
ZiReal Post that seats onto the
restorative platform of the implant
is made of titanium (Figure 1). The
titanium insert minimizes the short-
comings of full-ceramic abutments
relative to the implant—ceramic
abutment connection. The titanium
insert is connected to the zirconia
by a newly developed sintering
process. The two parts are firmly
combined by a sealing glass. The
abutment screw seat is on the zirco-
mia part, compressing the ceramic-
metal interface (Figure 2). Once the
ZiReal Post has been inserted onto
the hex of the implant, the abutment
screw can be tightened to 35 Ncm.
The metal-to-metal connection
between abutments and implants
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TABLE 1. MATERIAL PROPERTIES OF VARIOUS DENTAL CERAMICS

Mateniat ‘Floxural Strength IMPal  Fracturs Toughness (MPa mi
Zireonia ) G.00°

Alizmng 1dusctial 547 i35

Aliming shp cast 419 2 ani

Mhcor MO 220 20z

IS Tmpross™F 1h2 T

Smizred ceramie (Omeza™ )

“Adapted from Rieger ¥

'Adapied trom Luthy M

TAdupted from Ges -Gersdorder ¥
Drearsply Tnratonal. Yok, PA
Toochar. bohaan, §ochtencien

Vi, ﬂ{d"."iﬂ.‘!liﬂmm__{itmz.tm.

with a defined torque have been
well documented??; wear and cor-
rosion have not proven problematic
for clinicians.?®2* If the ceramic is
directly involved with the implant—
abutment connection, as in all-
ceramic abutments, the metal of the
implant often abrades and wears.?
This metal-ceramic connection
decreases the accuracy of the
implant-abutment connection and
increases the potential for post-
insertion complications. Use of the
all-ceramic abutment-metal implant
restorative platform should be
avoided because there is a high risk
of metal wear of the implant hex by
the much harder all-ceramic abut-
ment. In this instance, abrasion of
the metal implant restorative plat-
form and hex may occur, even with
an appropriately tightened abut-
ment screw. This phenomenon is
called fretting wear. This condition
generally gets worse when the
abutment screw becomes loose.

a5 sy

The ZiReal Post has been fabricated
for use in both direct intraoral and
indirect laboratory procedures. In
either case, the restorative abut-
ment margins can be prepared with
coarse diamond burs to follow scal-
loped gingival contours. The shape

Figure 1. ZiReal Posts for the 4.1-mm
implant restorative plaiforms with two
different diameters (5 mm and 6 mm).
Zirconia is fused to titanium inserts at
the apical end of the abutmenis pro-
viding for a metal-to-metal interface
between the zirconia abutments and
the titanium implants.
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and angulation of the ZiReal Post
can also be altered with diamonds.
Fischer and colleagues studied the
effect of grinding on zirconia abut-
ments with and without warter
coolant.?® X-ray-diffraction analy-
sis demonstrated that the polymor-
phism of the material was only
minimally influenced by the labora-
tory preparation of the abutments.
Abutment preparation with or
without water coolant had no influ-
ence on the strength of the material.
The heat and the mechanical influ-
ences generated during this proce-
dure are not thought to have anv
consequences for the zirconia. If the
ZiReal Post is prepared in the labo-
ratory by the dental laboratory
technician, the restorative dentist
makes an impression direct to the
restorative platform of the implant.

y N

Figure 2, The ZiReal Post does not
show any ceramometal contacts at the
implant-abutment interface. The zirco-
nia and the titanium insert are firmly
combined by the sealing glass.



A master cast is poured with an
implant laboratory analog in place.
The ZiReal Post is selected based
on the emergence profile of the
rooth being replaced.

The ZiReal Post has been designed

for use as an abutment that is screw-
ed directly onto an externally hexed
implant. The final restoration must
be a cement-retained crown.

The ZiReal Post is available for two
implant restorative platforms, 4.1
mm and 5 mm. There are two dif-
ferent emergence profiles available
for each platform. The diameters
are 5 mm and 6 mm for the 4.1-mm
platform and 6 mm and 7.5 mm
for the 5-mm platform. All collar
heights are 4 mm, and the extended
height above the collar is 7 mm.
Additional sizes will be available

in the future. They probably will
include preangled abutments and
milling posts for laboratory use.
ZiReal Posts are available in one
ceramic shade; present research in
ceramic science may provide addi-
tional shades. The light transmis-
sion of the ZiReal Post is compara-
ble to that of a natural tooth
(Figure 3). Therefore, it is helpful in
clinical situations where high
esthetic demands are present.

CASE REPORTS

The following clinical examples
represent treatments in which teeth
were extracted and immediately
replaced with implants. The implants

were restored with provisional
restorations immediately after the
implants were placed. However, the
implants were not immediately
loaded with occlusal function.

Case 1

In case 1 the left lateral maxillary
incisor was extracted secondary to
continued problems after endodon-
tic therapy. The tooth was atrau-
matically extracted with the alveo-
lus left intact. An osteotomy for the
implant was prepared within the
confines of the socket, and a § mm—
diameter implant was placed (Fig-
ure 4). A ZiReal Post was posi-
tioned on the implant. The ZiReal
Post was prepared intraorally with

Figure 3. The amount of light transmit-
ted through a ZiReal Post is compara-
ble to the amount of light that is trans-
mitted through a natural tooth.
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coarse diamond burs and water
coolant (Figure 5). The facial mar-
gins of the abutment were prepared
so they ended just inside the periim-
pant sulcus. A suitable provisional
crown (Ion®, 3M Dental Products
Division, 5t. Paul, Minnesota, USA)
was chosen and directly relined on
the ZiReal Post; the margins were
able to be optimized extraorally
after abutment removal (Figure 6).
The abutment screw was tightened
to 35 Nem with a torque driver and
the provisional restoration cemented
to the ZiReal Post with temporary
cement (Temp Bond®, Kerr Sybron
Dental Specialties, Orange, CA).
There were no centric or eccentric
contacts on the provisional restora-
tion. The patient was told not to
chew with the provisional restora-
tion. This procedure represents a
significant improvement over past
treatment protocols in which patients
had to wear removable partial den-
tures or interim adhesive fixed par-
tial dentures during the period of
osscointegration. Healing occurred
over the following 6 months and
the peri-implant tissues stabilized
(Figure 7). The provisional crown
was then removed, and the ZiReal
Post was reprepared intraorally.
The contours of the peri-implant
tissues were significantly different
from the contours that existed at
the time of the tooth extraction and
implant placement. The prepara-
tion’s margins were reprepared and
again placed slightly submucosally
to hide the facial margin of the
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Figure 4. Case 1. The maxillary left Iat-
eral incisor was extracted and an
OSSEOTITE™ (3i Implant Innovations
Inc, West Palm Beach, FL) implant
was immediately placed into the extrac-
tion site.

definitive restoration (Figure 8). The
abutment screw was retorgued to
35 Ncm with a torque driver. The
screw access opening was restored

Figure 7. Case 1. The provisional crown
in place on the ZiReal Post 6 months
after the implant was placed into the
extraction site of the maxillary left lat-
eral incisor. The peri-implant tissues
have stabilized and bealed consistent
with the emergence profile of the provi-
sional croumn.

Figure 5. Case 1. The appropriate
ZiReal Post was selected and placed
onto the external bex of the implant.
The ZiReal Post was prepared intrao-
rally with coarse diamond burs and
water coolant.

with gutta-percha and a light-cured
composite resin. Retraction cords
were placed into the peri-implant
suicus (Figure 9), and an impression

Figure 8. Case 1. The ZiReal Post is re-
prepared with a diamond bur in keep-
ing with the contours of the peri-implant
soft tissues.
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Figure 6. Case 1. A suitable provisional
crown (3IM FESPE) was selected and
directly relined on the ZiReal Post as in
conventional crown-and-bridge proce-
dures. The ZiReal Post can be removed
to optimize the margins extraorally.

was made following conventional
crown-and-bridge procedures (Fig-
ure 10}. At the time of final cemen-
tation, the ZiReal Post was care-

Figure 9. Case 1. A retraction cord
placed in the peri-implant sulcus prior
to taking a conventional impression.
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]. Morita, Tustin, California, USA).  selected and placed onto the exter-
The peri-implant mucosal tissues— nal hex of the implant and the
tooth complex of the lateral incisor ~ abutment screw was torqued to
blends nicely with the adjacent nat- 35 Nem with a torque driver

ural teeth {Figure 12). Owing to (Figure 15). The ZiReal Post was
the high density of zirconia, more prepared intraorally with coarse
than 6 g/fcm?, it has a much better diamond burs and water coolant.
radiopacity than does alumina. A provisional restoration was fabri-
Figure 13 shows a radiograph of cated from a silicone matrix that

the implant and the ZiReal Post 7 was made prior to the tooth’s
months after insertion. The perfect  extraction. Occlusal contacts were
seating of the ZiReal Post onto the  not present on the provisional

Figure 10. Case 1. The conventional implant platform can be controlled  restoration in centric or eccentric
impression was sent into the laboratory.

The master cast was fabricated in con- and verified visually. mandibular movements. The patient
ventional fashion. was instructed not to use this

Case 2 restoration for chewing. Healing

In case 2 the patient fractured the of both the soft and hard tissues
fully cleaned with a rubber cup and ~ maxillary right first premolar. The occurred over the next 6 months.
pumice {Figure 11}. An all-ceramic  tooth was extracted without frac- The gingival tissues healed consis-
crown (IPS Empress®, Ivoclar, turing the alveclar housing. The
Schaan, Principality of Lichtenstein) ~ Osteotomy was prepared, and an
was cemented to the ZiReal Post implant was placed (Figure 14}.

with composite cement (Panavia F®, The appropriate ZiReal Post was

Figure 11. Case 1. The ZiReal Post Figure 12. Case 1. The all-ceramic
a_nd the healed. soft tissues at time of the crown (IPS Empress) was cen:tented. o Figure 13. Case 1. Radiograph demon-
final cementation. The screw access the ZiReal Post with composite resin S )

¢ / e . strates the precise fit between the tita-
opening was restored with gutta-percha  cement. Note the similar optical proper- nivm insert of the ZiReal Post and th
and a light-cured composite resin. ties between the ceramic crown—ZiReal e

implant restorative platform with the

Post combination and the natural teeth.
external bex.
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Figure 14. Case 2. The maxillary right first premolar was
extracted secondary to a nonrestorable vertical fracture, A §-
mm OSSEOTITE implant was immediately placed into the

extraction site.

tent with the emergence profiles of
the provisional restoration (Figure
16). The gingival tissues demon-

strated minimal inflammation with

Figure 15. Case 2. A ZiReal Post was
placed and the abutment screw tight-
ened to 35 Nem with a restorative
torque indicator (3¢ Implant Innova-
tions, Inc).

contours similar to those of the gin-
gival tissues of the adjacent natural
teeth. Precision fit of the provi-
sional restoration is important to
achieve this type of tissue response.
The ZiReal Post was reprepared
consistent with the gingival mar-
gins, and the abutment screw was

Figure 16. Case 2. The provisional
crown has been in place on the ZiReal
Post for 6 months. The peri-implant
soft tissues bave bealed consistent with
the emergence profile of the provisional
Crown,
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retorqued to 35 Ncm with a torque
driver (Figure 17). A retraction
cord was placed into the peri-
implant sulcus, and a final impres-
sion was made using conventional
crown-and-bridge techniques and
materials, The master cast was
developed in conventional fashion,
and an all-ceramic crown was made
on the master die (IPS Empress 2).
The ZiReal Post was cleaned prop-
erly prior to final cementation. To
optimize the adhesive cementation
technique, a retraction cord was
placed in the peri-implant sulcus
{Figure 18). The all-ceramic crown
was cemented to the ZiReal Post
with composite cement (Figure 19).
Figure 20 shows the restored
implant 2 months after final cemen-
tation. Note the healthy and nat-
ural-looking peri-implant tissues, a
key element of the natural appear-
ance of this restoration. The crown

Figure 17. Case 2. The margins of the
ZiReal Post were reprepared in keeping
with the margins of the peri-implani
tissues.
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Figure 18, Case 2, The ZiReal Post was
cleaned properly prior to final cementa-
tion. To optimize the adhesive cementa-
tion technigue, a retraction cord was
placed in the peri-implant sulcus.

is cement retained; no occlusal
opening disturbs the esthetic result
{(Figure 21).

DISCUSSION

Zirconia has been used in Europe
since the 1980s as bearings in total
hip replacements. One review arti-
cle states that more than 300,000
TZP ball heads had been implanted
with only two failures.!® Use of zir-
conia may surpass that of alumina
in the future because it has demon-
strated less of a tendency to mechan-
ical failure in clinical practice.2"—%°
Dentistry may follow medicine’s
lead and increase its use of zirconia,
which has been reported in dental
areas besides implant prosthodontics.
Endodontically treated teeth have
been restored with intraradicular
posts made from zirconia.3? The
first clinical results have shown con-

Figure 19. Case 2. An all-ceramic
crown (IPS Empress 2) was cemented
to the ZiReal Post with composite
cement. This image was made prior to
cement cleanup.

siderable promise.?* Zirconia has
also been studied in conventional
fixed prosthodontics. The fracture
resistance of ziconia three-unit fixed
partial dentures has been studied in
a laboratory setting. Fracture resis-
tance of zirconia was significantly
greater than the fracture resistance of
other ceramic materials tested.32 Full-

Figure 20. Case 2. The restored
implant 2 months after final cementa-
tion. Note the healthy and natural-
looking peri-implant tissues.

ceramic fixed partial dentures made
of veneered zirconia showed no frac-
tures in a clinical study in which pos-
terior teeth were being replaced.3

The CerAdapt alumina abutment
was introduced in 1991.12,13
Although this product has been
commercially available for more

Figure 21. Case 2. The crown is cement retained. In the
occlusal view, screw access does not disturb the esthetic out-
come of this replaced first premolar.
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than a decade, there are still no
published clinical data for single-
tooth implant restorations. Some
authors have reported minor prob-
lems in both clinica! and laboratory
situations.? It has been this author’s
experience that alumina abutments
have demonstrated 2 high tendency
for fracture during preparation in
the laboratory.

In both clinical cases outlined in
this articie, full-ceramic crowns
have been bonded onto the ZiReal
Posts. Resin bonding to zirconia
ceramic cannot be established by
the standard methods that are used
for conventional silica-based dental
ceramics. In the literature there is a
controversy about the procedures
and products to achieve the optimal
bond strength to zirconia; however,
the combination of sandblasting
with Al;O3 and the use of compos-

ite resin leads to a clinically accept-
able bond strength.3*+-3¢

At the present time ceramic abut-
ments and all-ceramic crowns are
the ideal combination to obtain
optimal esthetics. Natural teeth are
generally translucent. Incident light
is reflected off them, absorbed into
thern, and sometimes transmitted
through them. All light entering a
tooth is scattered or refracted.
Opaque materials such as metals
are impenetrable to light and make
transmission impossible.?” A metal-
free crown can use all of the light-
conducting potential of the ZiReal
Post and is therefore the restoration

of first choice for optimum esthetics.
A porcelain-fused-to-metal crown
also can be used in combination
with the ZiReal Post. This provides
better esthetics than does a porce-
lain-fused-to-metal crown in combi-
nation with a metal abutment that
will shine through the periimplant
tissue.

Scherrer and de Rijk, in a labora-
tory study, studied the fracture
resistance of all-ceramic crowns as
a function of the elastic modulus of
the supporting dies.?® The fracture
load increased markedly with the
increase in elastic modulus. An in
vivo study by Lee and Wilson sug-
gested that the elastic modulus of
the core material may have an
influence on the fracture resistance
of aluminous porcelain jacket
crowns. It may be appropriate to
recommend the use of materials of
high elastic modulus for core place-
ment on teeth to be restored with
all-ceramic crowns.3? Malament
and Socransky reconfirmed these
data clinically. They analyzed the

DENTAL MATERIALS
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TABLE 2. YOUNG ™S MODULUS (ETIFFNESS| OF VARIOUS

failure rate of 1485 Dicor®,
(Dentsply International, York, PA)
crowns in a 16-year study and
reported that the risk of failure was
three times higher when the Dicor
crowns were cemented onto dentin
rather than onto a gold buildup.*°
See Table 2 for elastic moduli of
several common dental materials.

When CerAdapt was introduced in
1991, implantology was confronted
for the first time with a ceramo-
metal contact at the implant-
abutment interface. The alumina
ceramic was to be in direct contact
with the titanium implant restora-
tive platform. When metal and
ceramic are contact, the metal usu-
ally abrades.2* Tribology is the
science and technology of interact-
ing surfaces in relative motion; it
defines wear as the loss of material
from a surface by means of some
mechanical action and frefting as a
small oscillatory motion between
two solid surfaces in contact. Fretting
wear is defined as the wear arising
as a result of fretting. Fretting wear
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occurs when repeated loading and
unloading causes cyclic stresses that
induce surface or subsurface
breakup, resulting in the loss of
material. Vibration and micro-
movements are a COmMmon cause

of fretting wear. The hardness of a
material is strongly correlated with
its wear behavior. Table 3 details
typical hardness values (Knoop) for
some dental materials. Diamond is
the hardest material; therefore, it is
the favorite material to use as an
abrasive for grinding instruments.

Screw-retained abutments have
some rotational movements that
are measurable at the implant-
abutment interface. Laboratory
tests have demonstrated that abut-
ments move about the external

hex of implants. This movement
may be measured in terms of
degrees of rotation.?? Even with high
clamping forces at the abutment-
implant junction, micromovements
may occur between the implant and
the abutment. These micromove-
ments can alter the ceramic and the

titanium surfaces. The torque used
to tighten the abutment retaining
screw controls this force. The
clamping force initially helps to
prevent rotation between the abut-
ment and the implant. The elastic
strain in the abutment-implant
screw system and regional plastic
deformation of the screw threads
gradually reduce the preload clamp-
ing force.*'=*3 The clamping force
between the abutment and implant
restorative platform is also involved
in minimizing rotation of the abut-
ment. When the preload force is
diminished and micromovements
exist between the implant and the
abutment, component wear and
screw loosening lead to postinser-
tion clinical problems. Abutment
screw loosening has been reported
to be the most frequent complica-

tion of single-tooth restorations.**

Clinically, if an abutment screw
loosens between an all-ceramic
abutment and 4 titanium implant
restorative platform, significant
damage may occur to the external

TABLE 3 HARDNESS VALUES OF VARIOUS DENTAL
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hex of the implant. Figures 22 to
24 are a series of three scanning
electron micrographs from a pilot
study evaluating the effects of a
mobile abutment on an external
hexed implant owing to abutment
screw loosening. A simulation of
500 chewing cycles was performed
on an implant-supported restora-
tion, on which the abutment screw
was minimally loosened. This
represents clinical reality when a
patient is not aware of micromove-
ment between the abutment and the
implant restorative platform. Two
different abutment designs were
studied. Figure 22 demonstrates the
implant restorative platform of a
new implant that has never been
attached to an abutment. The
implant in Figure 23 was loaded
with a ceramic abutment {CerAdapt).
The implant in Figure 24 was loaded
with a ZiReal Post; also demon-
strated is the effect of loading an
externally hexed implant with a
full-titanium abutment. The damage
to the external hex is most signifi-
cant on the implant that was loaded
with the all-ceramic abutment {see
Figure 23). The corners of the hex
have been rounded and the top of
the hex has been changed to a ring
shape. Titanium debris that was
abraded from the external hex by
the all-ceramic abutment is visible.
Metal abrasion also can be seen on
the apical surface of the ceramic
abutment; the black materials are
titanium filings from the implant
head (Figure 25). The antirotational
property associated with the use of
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this implant is significantly compro-
mised. This type of restoration
would most likely have long-term
postinsertion complications. ZiReal

|

Figure 22. Scanning electron micrograph
of the external hex of an unused new
implant (x 35 original magnification).

Figure 23. Scanning electron micro-
graph of the external hex of an implant
that was loaded with an all-ceramic
abutment (CerAdapt}. Note that the
corners of the hex have been rounded
and the top of the bex bas also been
altered to a ring shape. Titanium debris
that was abraded from the external hex
by the all-ceramic abutment is visible
{x 35 original magnification).

-

Figure 24. Scanning electron micro-
graphk of the external bex of an implant
that was loaded with a ZiReal Post.
The slightly rounded edges of the outer-
maost portion of the external bex should
not result in post-insertion complica-
tions (x 35 original magnification).

Posts do not have a tendency to
undergo this type of deformation
because the zirconia of the abutment
is not in contact with the titanium
of the implant restorative platform.
The minimal damage identified in
Figure 24 reveals merely slightly
rounded edges of the outermost
portion of the external hex.

As many studies indicate, osseo-
integrated implants have an excel-
lent long-term performance that
spans several decades®*; the
mechanical perfection of the
implant head should also have high
priority. Only if the hex is in impec-
cabie condition can the absolutely
mandatory antirotational effect for
single-tooth implant restorations be
guaranteed. The ZiReal Post offers
the well-documented titanium-
titanium junction at the implant-
abutment connection.

In Willmann’s review fretting in
modular dental implant systems is
not reported.?* However, this study
was published before the introduc-
tion of the first ceramic-metal junc-
tion in implant dentistry. There are
no reports of fretting between con-
ventional titanium-titanium junc-
tions. In orthodontics a clinical
study compared the effect of ceramic
and stainless steel brackets on the
notching of archwires during clini-
cal treatment. Ceramic brackets
showed significantly more destruc-
tion in the wire than did stainless
steel brackets. It has been stated
that the micromovements of the
wire or the tooth during mastica-
tion caused fretting wear.*’ In
orthopedic hip surgery, an evolu-
tion from fixed-head femoral pros-
theses to modular designs has
allowed a combination of the wear
resistance of a cobalt alloy femoral

Figure 25. Photograph of the apical end of the CerAdapt
abutment from the implant in Figure 23, Note the black
material on the internal bex of the CerAdapt abutment.
These debris are titanium filings that have been abraded from
the external bex of the titanium implant.
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head with the flexibility of a tita-
nium alloy combination. The head
and neck components of these mod-
ular designs are mated at a conical
tapered junction with no cement
between them. These two compo-
nents show different wear behavior.
Clinical studies show more surface
destruction in these cases than when
the head and neck components

were made from the same alloy.*6—8

The 4-year study of the full zirconia
abutment Zirabut demonstrated
encouraging clinical and technical
results. In two articles Glauser and
colleagues reported no zirconia-
abutment fractures.2%2! All of the
zirconia abutments were prepared
in the laboratory. However, these
articles do detail two unexpected
screw loosenings. The loose screws
occurred even though all of the
gold screws had been torqued with
a torque controller to 32 Nem. This
may be an indication of a less-than-
optimal fit between the ceramic
abutment and external hex of the
implant restorative platform. It is
very demanding or even impossible
from an engineering point of view
to produce an internal hex in zirco-
nia or any other ceramic as precise
as that in titanium. Another expla-
nation for these screw loosenings
could be fretting wear, which has
been described above.

In both of the clinical cases that
were described above, 4.1-mm
abutments were used on 5-mm
implant restorative platforms. It

has been the author’s experience
that this mismatch between the
abutment and implant restorative
platforms does not cause clinical
problems. This combination may
even have some clinical advantages.
A small sample of clinical cases has
shown different bone resorption
patterns around the implant
restorative platforms of these com-
binations when compared with the
traditional matching of abutment
and implant restorative platforms
with similar-sized components.

It seemns that the microgap at the
abutment-implant interface deter-
mines the amount of bone loss
around the implant. Similar to bone
loss around natural teeth, bacteria
cause the bone to resorb, at least

at a distance of 1.5 mm from the
implant-abutment interface. 4?50 If
the abutment used is smaller in
diameter than the diameter of the
implant restorative platform, the
microgap and the bacteria are far-
ther away from the bone. This may
reduce the amount of bone resorp-
tion seen around these implants.

All-ceramic abutments in either
alumina or zirconia offer the possi-
bility to add ceramic by a sintering
process in a furnace, an option
desired by many dental technicians.
The diverse reasons for this include
being able to change the shape,
color, or bonding potential of the
surface. Sintering the entire crown
onto a ceramic abutment cannot be
recommended because sintered
ceramic is not as strong as is the

BRODBECK

abutment ceramic (see Table 1).
Sintered ceramic in functional con-
tact needs to be supported; this has
been established in porcelain-fused-
to-metal technology. Otherwise,
ceramic fracture is likely to occur!
Dental porcelain on the abutment
surface also might have a negative
influence on the epithelial attach-
ment at the abutment level. Soft
tissue recessions and bone resorp-
tion have been described in these
situations.’? At this time sintering
procedures cannot be recommended
for the ZiReal Post, even though
heating the ZiReal Post up to
700°C should not affect the sealing
glass between the titanium insert
and the zirconia.

SUMMARY

The ZiReal Post is a ceramic abut-
ment made of zirconia with a small
titanium insert at the apical portion
of the abutment. Zirconia ceramics
have several advantages over other
ceramics owing to fundamental dif-
ferences in their respective micro-
structures and physical properties.
The ZiReal Post is an abutment
that can provide optimal esthetic
results. The optical characteristics
of zirconia permit light to be trans-
mitted through the abutment and
all-ceramic crown restoration. The
peri-implant tissues also will trans-
mit light in a way that differs from
how light is transmitted through
the peri-implant tissues adjacent to
a metal implant abutment. Zirconia
has performed well in clinical trials.
It is believed that the ZiReal Post
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performs better than do all-ceramic
abutments, in part owing to the
titanium insert at the apical end of
the abutment. This insert provides
for a stable metal to metal implant—
abutment interface. Additionally,

it is thought that all-ceramic abut-
ments in direct contact with the
implant will resulc in both wear
and fretting wear of the implant
head and hex. This wear may
result in more postinsertion compli-
cations than have been reported
with a metal-to-metal implant-
abutment interface.
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COMMENTARY

THE ZIREAL POST: A NEW CERAMIC IMPLANT ABUTMENI
fivndou E Cooper, DDS, PhD -

The present aiticle by Dr. Brodbeck introduces the cimical use of the ZiReal Post, a ziccomum mplant abutment that
14 glass-sealed 1o a utamum msert. The obvious 1atent of this design 15 to provide an implant abutment thae presents a
metal sutface at the unplant aburment interfaze ot Hlat top hexed implants. This unplant abutment difters, theretore,
from abutments made enurels of o ceranuc marerial as esemplified by the Ceradapt abutment, the Proceca ceramic
abutment. the InCeram Zirconw aburent, and the Cercon Balance-Post,

Thrs article nses two wall-docamented climical cases to illustrate the use of this ceramic aborment. The author sugzests
that there are nvo major advantages to the metal-mcdoded design. First, the presence of metal-to-metal contact mas
reduce poiential problems ot feetning wear Second. it 15 suggested that higher prefoad mav be established at the metai-
to-metal mterface and wuprove the fong-texm performance of the restoration. The potential damage to the implant hex
by tretong does mdicate an nmportant pomnt of Jimical concen. However, it s not dear from available data whether the
problem of abutient screw loosemng vartes among ttanmam-to-gold, otanwm-to-orantwmn, or Ntaniur-to-ueramic
mterfaces. The degree of fretung wear damage to dental unplant-abutment interfaces also 185 not well known

{ Although the author’s presentation of evisung evidence ofters some support tor the claims, ngorous testing of these

t wdeas embellished by this design remains 1o be periormed, Sigotheantly, dvnamic tesnng of the maplane abutment meer-
tace at the various anplant-ceramic abutments has not been pertormed in any comparative manner. As well. remarks
concernung the hiologic wideh raise additronal questions about the long-term refanonship ot sott tisane with this or
other ceramw abutments. Prechimcal amimal stidies suggest thar aluminous cetamuc material 1s well sntegrated with the
peri-implani mucosa. But sofr tissue responses to this arcomom abutiment (and others! represented as provided by the

manufacturer or raodrhied, or prepared, or ciimically polished have not been well documented

Chrucal experience has indicated select stmanons in which the use of a cerame abutment may benelit the esthetic qual-
iy of the dehnive implant-suppoited restoration, This report as a valuable addition to the Literature that 1Bustrates the
use of an addmonal ceramic abutinent chotee with the suggested advantage of impreving the mplant-abument inter fa-

|
i
L c1al behavior attributable to the included metal core strucrure

*Director, Bone Biology and Implant Therapy Laboratory, Director, Graduate Prosthodontics, University of North Carolina Schoal of Dentistry
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