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Abstract

dicated when small missing teeth have 

to be replaced, especially in esthetic 

can pose a limiting factor with respect to 

what materials can be used for the final 

in combination with a ceramic abutment 

are usually the material of choice for  

implant diameter has been a contraindi

authors describe here the development, 

in vitro testing, and clinical use of a zirco

zirconia abutment include a minimum 

platform height that offers optimal pros

thetic flexibility, and an accurate transfer 

of the implant position on to the master 

optimal mechanical stability, and opti

The microgap is minimized and protec

reported case, high patient satisfaction 

was achieved due also to an esthetically 

(Eur J Esthet Dent 2010;5:158–170)
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Introduction

The amount of space available is just 

one, albeit critical and limiting, factor in 

achieving optimal esthetic results with 

siodistal distance of more than 6 mm 

is required in the edentulous space to 

distance is needed between an implant 

and a natural tooth to avoid attachment 

 Most of the 

are clinically shown as being success

ful

For thin ridges also, the use of stand

is imperative to avoid placing the buc

cal edge of the implant shoulder too far 

7

plants, there are also limitations regard

al abutments are usually used to avoid 

to ensure that no color change will be 

visible when using a titanium abutment, 

8 

In addition, the visibility of a grayish color 

with a titanium abutment is not recom

mended because the grayish color will 

ramic abutment is used in combination 

The German chemist Martin Heinrich 

Klaproth discovered the element zirco

nium (Zr) in a semiprecious stone from 

Zr, with its high strength and longevity, 

is used in aerospace technology, the 

motor vehicle industry, medicine, and 

zirconium dioxide (Y O , ie, zirco

nia), also called yttrium tetragonal zir

introduced for clinical application and 

described in a few clinical studies as 

 In addition to 

the high degree of biocompatibility, low 

corrosion potential, low bacterial ad

hesion, and plaque accumulation,  

properties as a material for implant abut

ments compared with aluminum oxide 

(Al O

the degree of flexural strength and frac

clinical studies published that examine 

the behavior of small diameter zirconi

zirconia abutment represents a new 

approach to implant restoration proce

is to describe the development, in vitro 

testing, and clinical use of a zirconia 

will enable esthetically pleasing results 
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Material and methods 

 

diameter zirconia abutment

These requirements can be summarized 

as follows:

minimum platform height for optimal  n

prosthetic flexibility

accurate transfer of the implant posi n

tion to the master model

precise rotational orientation for  n

optimal mechanical stability n

optimal fatigue resistance n

minimized microgap n

 n

Internal connections have a great ad

vantage over external connections in 

that they reduce the implant platform 

signing the emergence profile of the fi

surface, the internal hexagon also pro

vides precise rotational orientation and 

and gives optimal mechanical stability 

reinforcement collar reduces the lateral 

area between implant and abutment so 

that there is higher surface compres

sion in the critical perimeter area of the 

connection with the same torque used 

minimal microgap between the implant 

and the abutment that, in turn, reduces 

the occurrence of bacterial contamina

abutment connections is that the screw 

in turn, may cause relative motions be

precludes such relative lateral motions 

been used for decades in the automo

bile industry to prevent wheel screws 

The abutment screw utilizes a prov

shaft), a common component in engi

neering found in connections that are 

normal screw in that the shaft is sub

ject to deformation when exposed to 

ening the abutment screw presses the 

abutment onto the implant to generate 

is therefore of critical importance, oth

erwise the concept does not function 

the abutment screw is attained by ap

plying the correct tightening torque, 

which is usually lower than that found 

The mechanical properties of zirco

nia theoretically allow the manufac
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ment is feasible with a reasonable safety 

using milling and injection molding pro

The prototypes had to fulfill two main 

requirements:

at least the same degree of precision  n

as found in titanium abutments

at least the same degree of fatigue  n

resistance as found in titanium abut

In vitro testing

Precision

Only milled zirconia abutments achieved 

the marginal fit, polished micrograph 

sections were produced with the abut

abutments as well as titanium abutments 

(both Thommen Medical, Waldenburg, 

Switzerland) were measured by scan

microgaps for both implant/abutment 

Fatigue resistance

In determining the fatigue resistance of 

zirconia abutments, particular attention 

has to be paid to the different types of 

loading: the zirconia abutments must be 

able to withstand occlusal forces under 

different loading situations and have 

son, two different test setups were used 

connection (one complying with ISO 

The prototypes were tested thoroughly 

abutment screw was measured as an 

Fig 1 Fig 2  Polished micrograph section of the implant 

abutment for microgap measurements: (a) zirconia/

titanium, (b)

a b



C
opyrig

h
t

b
y

N

o
tfor

Q
u

i
n

te
ssence

N
ot

for
Publication

GRUNDER ET AL

163
THE EUROPEAN JOURNAL OF ESTHETIC DENTISTRY

UMMER

load level achieved with the ceramic 

abutments and its removal torque were 

These tests demonstrated that both 

the requirements for fatigue resistance 

and precision could be achieved by a 

targeted selection of the raw material 

chanical performance and the precision 

were tested on the final product devel

Fig 4

Fig 3
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Results

Clinical application 

The replacement of two congenitally 

missing lateral incisors in an esthetically 

demanding case becomes more difficult 

if the mesiodistal distance of the neigh

boring teeth is less than 7 mm (Figs 5 

® 

System, Thommen Medical) was indi

augmentation as well as soft tissue aug

mentation is needed (Figs 7 and 8) to 

avoid the appearance of recessions and 

Prosthetic and laboratory  

considerations

dure, an impression from the level of the 

master casts were fabricated with soft 

® (Coltène Whaledent, 

sition and angulations of the implants as 

well as the interocclusal space that was 

available for the entire restoration was 

evaluated and analyzed with respect to 

abutment only allows minor modifica

Clinicians and dental technicians apply 

different components and materials to 

with thin translucent tissue is widely rec

as the interocclusal space is decisive in 

is sufficient material strength of the abut

The interproximal space at the level 

of the cementoenamel junction was  

left lateral congenitally missing incisors, 

Fig 5  The space in the area of the congenitally Fig 6  Due to the high smile line of the patient, a 
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Fig 7 Fig 8

Fig 9  Eight months after implant placement and 

nection, an impression from the level of the implant 

Fig 10

technician the information needed to build the ideal 

anatomic contour, respecting the tissue and papil

Fig 11
ART zirconia abutments on the master cast as deliv

ered by the manufacturer (Thommen Medical) prior 
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incisal level of the cone, including the 

® Press (Ivoclar Vivadent, 

 

 

to guarantee sufficient strength and to 

allow the elaboration of an acceptable 

 

urements are decisive for the evaluation 

After a diagnostic waxup on the mas

ter cast, followed by the evaluation of 

the spaces available to restore the two 

authors concluded that, according to 

the minimal requirements mentioned 

above, there was sufficient space to 

fabricate these two lateral incisors us

The abutments were carefully pre

speed turbine and diamonds to fit the 

silicon index of the anatomic waxup 

pressure during milling was to be ex

ing to the soft tissue index on the mas

place the finishing lines of the crowns 

recommendations, the overall height of 

the abutment should not be lower than 

order to guarantee sufficient strength 

Fig 12  The abutments were carefully prepared to 

match the silicon index from the anatomic waxup, 

with the crown finishing lines submerged approxi

Fig 13

mendations concerning minimal transocclusal and 
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Fig 16

a minimal prosthetic cone height of 

the abutment is necessary to enable 

enough retention after crown cemen

abutments is contraindicated when the 

above minimum measurements cannot 

cases where space between the adja

cent teeth is limited and there is poor 

occlusion, such as a deep vertical and 

ideal implant positions and angulations 

that could require severe modifications 

sure on the soft tissue, especially on 

the buccal side, does not result in loss 

abutments met the goals and did not re

final anatomic and esthetic needs of 

the patient

Fig 15Fig 14

the appropriate position of the shoulders and crown 
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Fig 18  No grayish discoloration was visible in the Fig 17  The two lateral incisors, esthetically emerg

Figs 19 and 20  The final radiograph showed 

Figs 21 and 22
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Conclusions

clinical experience concerning the frac

uted significantly to meeting the esthetic 
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Figs 23 and 24

Figs 25 and 26
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