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I F‘m sun is a daily reminder that we too can rise again from the darkness, that we too can
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hine our own light.
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Age : 60

chief complaint : |can't eat,speak
and I'm scary

Past medical history : diabetes,sarcoma

Past dental history : Extractions due to
caries & abscess diurnal bruxism
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Dental examination
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Radiographic evaluation

Treatment options

| PR
1.Conventional obturator
fparly 3B
1. Mo intervention
2.Removable partial denture
3. Implant retained prosthesis
e Papy

1.Conventional
2 Implant retained



Restorative phase

¥:Clinical Maxillofacial Prosthrtics,taylor,ch

$»S4JB6 Restorative phase
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Facebow recording

Mounted casts




- Provisional restoration
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Maxillofacial Rehabilitation , Prosthodontic & surgical consideration ; Beumer, ch 8

Full Contour Wax-up

Rosenstiel SF, 2006, Contemporary fixed prosthodontics

------------------------------------------- Design of Fixed Restorations
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Rosenstiel SF, 2008, Contemporary fixed prosthodontics

------------------------------------------------------------- Frame Contouring




McCracken’s Removable Partial Prosthodontics,ch,17

------------------------------------------------------- Duplication & Wax up

Maxillofacial Rehabilitation , Prosthodontic
& surgical consideration ; Beumer, ch 6
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------------------------------------------------- Corrected cast technique

L —

Clinical Maxillofacial Prosthrtics,taylor,ch:7

------------------------------------------------- Corrected cast impression

McCracken’s Remowvable Partial Prosthodontics,ch, 17

e e e e e = PVl i F el s (5305 s g el == e e —m———————



e e s e e e e —————— e e TV i IO Ba s laT g (g s ibe i phige] dallal




-- Final restoration




Orbital prosthesis

--- Impression making
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H selected 4.1-mm aburment placed cote 5.0-mm dental
implant analcg. Mote estra space needed tor this type of
abutment to create finish line for zirconia crown. Minimum
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The use of CAD/CAM technology to
fabricate a custom ceramic implant
abutment: A clinical report

Martinna de Mendonca e Bertolini, DDS, MSc,* Juan Kempen,®

Eduardo José Veras Lourengo, DDS, MSc, PhD," and

Daniel de Moraes Telles, DDS, MSe, PhD*

Piracicaba Dental School, State University of Campinas.
Piracicaba, SP Brazil; State University of Rio de Janeiro.
Maracani, R Brazil

Well-placed dental implants are a prerequisice of functonal and esthetically successful dencal implanc—supported crowns. The
presence of soft tesue is essential for excellent eschetics because the dental implant or titanium abutrment may becorme visible
if the soft-tissue contour ks not acceptable. This dlinical report describes the use of a custom ceramic implant abucrnent
designed with computer-aided design and computer-aided manufacturing {CAD/CAM) technology by milling a zirconia
framvework that was cemenced extraorally to a prefabricaced ticanium abutrent wich a reduced diameter. This ceramic
abutment has the strength and precisefic of a titanium incerface and alsa the esthetic advantages of shaded custom-milled
zirconia, with no visible metal. () Prosthet Dent 201 4——-— )

Well-placed dental implancs are
a prerequisite of functicnal and es-
thetically successful dencal implant—
supported restorations. In addicion to
sufficient bone volume, 2 precize emer-
gence profile is imporcant in obtaining
a definitive restoration with a natural
gingival silhouette.! Howewver, a com-
mon problem after dental implant sur-
gery ks the position of the buccal gingival
margin and, sometimes, an insufficient
papilla around che dencal implant plac-
farm to hide the titanium abucrmenc.*
Prosthatic management can be bazsed
en different dental implant abutments,’
for example, ticanium abutments, which
can cauze grayness on periimplant soft
cissue® and zirconia abutments, which
are recommended for eschetic areas but
which ztill require long-term evaluations
for use in the posterior reglons ™
Therefore, when considering the advan-
rages” and dizadvantages" of these ap-
proaches, Zrconia abutments with
titanium inzerts have been developed:;

hewever, they can show dmnium. With
this in mind, an alternative technigue has
been deviced for estheric areas under
heavy occlusal loading.”

The uze of CADVCAM technology
to produce zirconia framewaorks,” in-
cluding the creation of a combinadon
Implant crown, sclves many different
problems. ™ The alternative tach-
nigue described in the present article
used a zirconia framework cemenced to
a prefabricated titanium abucment to
provide good esthetics and avoid the
presence of zirconia at the abutrnent
hexagen connection, which could lead
to fallure in the posterior areas. ™ This
clinical report describes the successful
uge of a custom ceramic implant
abutment designed with CADJ/CAM
technology. Thiz custom  abutment
combined the strength and precisefic of
a titandunn implant abutment with the
esthetic advantages of shaded custom-
milled zirconia with a feldspathic por-
celain veneer.

CLMICAL REPORT

A 40-year-old woman received an
implant (Full Osseatite Tapered Dencal
Implant; Biomet 3i) with 2 585 mm
and external hexagon connecticn at
the maxillary rightfirst molar region
without immediate load. After 4
monchs, the dental implant was surgi-
cally reexposed, and an interim resto-
racion was atcached. After healing, the
dental implant placform was at the
gingival level, with a lack of surrounding
soft tissue (Fig. 1). This condition could
hawve compromized the appearance of
the definitive rescoration by exposing
the titanium abwoment border. At that
time, a ceramic aburment that couldfic
this dental implanc was not available
and because of heavy occlusal load, a
new approach was adopted.”

A cuscomamilled zirconia  frame-
work {Lava Ceramic System; 3M ESFE)
was designed and milled with CADVCAM
technology, veneered with feldspathic
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porcelain {Lava Ceram Yeneer Ceramic;
3M ESPE), and then cemented to a
prefabricaced cicanium abucrnencwith a
reduced diameter (Blamet 3i) to pro-
vide a mecal-free shoulder arcund che
ticanium abutment. The close tolerance
of the machined titanium interface
pravided an accuracefitting surface with
the dental implant and titanium abuc-
ment, and the necessary mecal-to-metal
hexagon connection ' the use of zirco-
nia enhanced che esthetics.

A 4 l-mm ttanium abutment was
adapted to the external hexagon of a
5.0-mm dental implanc analeg (Fig. 2)
and scanmed with the Lava CADMCAM
Scan syscem (Lava Ceramic Syscem; 3M
ESPE) to create a computer-assisced
design image (Fig. 3). The custom zir-
conia framework was cthen digitally
designed with an anatomic shape and a
shoulder placed arcund the abucment
head, which hid the cicanlur (Fig. 4).
After it was digitally designed, che zir-
conia framework was milled and zin-
tered according to che manufacturer's
insoructions’” and was veneered with
feldspathic porcelain for esthatics and
definidve shape.™

Thefinished ceramic crown was
cemented to the ticanium abutment
after airborne-partcle abrasion widh
aluminum  oxide §0 mm and 02
MPa* and deaning with ethanal. The
timnlum abutrent (Blomec 30} was
serewed an the implant analeg on che
cast, and the screw was coated with
wax, Composite resin cement (Rehy
Unicenn; 3M ESPE) was used to cement
the surfaces of both devices, and each
side was prepolymerized with a light
unit for 20 seconds. The definicive
polymerizacion was done in a light unic
(Visio Beta Vario - lst program: 3M
ESPE} wich a 15-minute light exposure
under vacuum. Excess cement was
remenved, and the incerface batwean the
dental implanc and che titanium-
zirconia abutment base wasfinished
with a diarnond impregnaced poliching
systern (Dialite ZR Extra-Crral; Brasseler
USA) until a smooth surface was ach-

leved (Fig. 5).
The ccclusion and esthetles of
the cuscon |-piece ceramic banded o

I Buccal view af dencal implant placform ac soft-tiszue level

ﬂ Selected 4. 1-mm abuctment placed onte 5.0-mm dencal
implant analeg. Mote extra space needed for this type of
abutment to crearefinish line for zirconia erewn. Minimum
wall thickness is 0.5 mm for posterior crowns and 0.3 mm for
anterlor crowns according to manufaccurer.

B Computer-assisted design image obtained by scanning
4.1-mm abutment over 5.0-mm dental implant analog.

metal erown was evaluated incracrally
{Fig. &) and then a torque of 31 Nem
waz applied to the abutment screw

{Fig. 7}. Subsequently, the screw access
channel wasfilled * and sealed wich a
compoesite  resin material  (Tetric
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u Computer-assisted design image of anatomic zirconia
framework designed by using computer software.

E Cervical view of zirconia crovwn after feldspathic porcelain
applicarion far eschatic and definidve shape, followed by
cementacion on titanium abuoment.

E Bueceal view of crown with satisfactory esthetic and
anergence praﬂla withour showing ticanium abucment.

EvaCeram; Ivoclar Vivadenc), and afine
occlugal adjustment of the crown was
made. A radiograph was made along

the long axis of the dental implant to
anzure that the aburment was completely

seared on the dencal

implanc. After 5 years of follow-up, 2
radiograph revealed no dinical or bio-
logic problems associated wich che
proschetic treatmenc (Fig. 8).

DISCUSSION

The proposed custom ceramilc im-
plant abutment may be appropriate for
patlence with gingival recession or cthin
gingival tissue in esthecic areas, where a
conventional cicanium abutrment could
cause grayness of the perlimplanc soft
tiszues.” In addiden, it can be used for
posterior areas where the aburment
shoulder could be wisible, even under
heavy occlusal load as in the elinical
report presented here. Therefore, this
custom ceramic implant abutment may
be an alternative to the use of a con-
ventional mecal ceramic crown cemen-
ted on a draniun abutment or ceramic
abutments.

This  technique combines che
strength and precisefic of a ttaniom
dental implant-abucrnent Interface with
the asthetics of shaded custam-milled
zirconla, provides a custom anacomic
emergence profile for the definicve
abutment, if necessary, and avolds che
need for waxing and burnout pro-
cedures, thereby Increasing the stan-
dardization of definicive framewaorks,
once it is made digically. The screw-
recained crown, despite a visible screw
access (sealed with composite resin),
allows for remeval if necessary. Exorao-
ral camentation can be less cricical and
more effective than the same procedure
done intracrally, once it is possible to
use a light unit with vacuum for defin-
ithve palymerization. The screw-retained
ceramic crown assures good retention,
function, efficlency, and access to the
screw. Finally. the system iz not limited
to a specific dental implant systen. In
situations where no compatible abuc-
ments wich diameters smaller than the
dental implant pladform are available,
the abucrient can be previously milled
to create the necessary space with a
shoulder for the zirconla framework.
Some manufacturers are developing
ticanium abutments with a base for
custom-made ceramic zirconia



Oieclusal view of crown before definidve screw access

clasure.

] Follow-up. After 5 years no clinical er blalogic problem
was obeerved.

abuoments and a plastc waxing sleeve
that can be contoured with wax or
composite resin and then scanned. This
systemn also has some  disadvantages.
When screw access to the Implant is in
an esthetic area, special managament may
be required. Further clinical studies are
required to prave the durability of this
restoradve approach over langer follow-

made It necessary to hide the dencal
implant abucment barder. This rescor-
ative systemn consisced of a custome
milled zirconla framework, which was
cemented extraorally over a prefab-
ricated ticanium abutment with reduced
diameter and screwed in Intraorally.
This ceramic abuoment has the serength
and precisefic of a dmnium incerface
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i articulating paper

:__Variations _articulating film, occluding paper """ "TTTTTT e ma e m e an e n e
14405 bamliig gyyiga
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articulator
. Pronunciation  ar-TIK-yoo-lay-tur

articulate, adjustable articulator, semi-adjustable
articulator, fully adjustable articulator, Class | ar-
ticulator, Class |l articulator, Class Il articulator,
Class IV articulator
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Ay S

ymmetrical
renunciation ay-suh-MEH-trih-kul  Variations asymmetric
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108 sl yaiseats
gingival attachment, free gingiva
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sl

i attachment
i Pronunciation uh-TACH-munt

A5 sdmlidin paiseats
female attachment, male attachment, pre-
cision attachment, anchor, matrix, patrix,
direct retainer
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108 samliin pizeats
secondary groove, auxiliary
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¢ Axial :
' Pronunciation AK-see-ul v
: dalf adeplidin pyadzeadn
Axial wal
2328 54 4 bgjye
! bz e
i__Pronuncation AKseeul.. Varations axial surface _
14lF aAmldia ol

axial, axial contour
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18 aamliin pizeats
ratational axis, long axis, axle
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ball bearing hite recorder
Pronunciation bahl BAIR-ing biyt ree-KOR-dur b e e e e R SR S
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bite, intracral tracer, central bearing tracing

ws3g—ac Slayl G5 Ly (58 jlail gl @81 >
S g et B Sy Sy il o 3l e gl
Sy a9 4TS a 3yp-) J ke ey B () )b 4 i
alasl iy waeT gly s o uBiT ol g el @ oo 4 baBs oSy

LA e e aslie (53 os

Bar
Pronunciation : bar

: A8 sdimlidis oy aiseats
bar connecter, palatal bar, lingual bar
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auxiliary groove
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