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he increased demand for all-ceramic restorations

may be attributed to their excellent biocompatibil-
ity and enhanced esthetics. Regrettably, however, sci-
entifically robust and long-term treatment outcome
studies are lacking.

The aim of this pilot prospective clinical study was
to assess the medium-term clinical efficacy of anterior
all-ceramic crowns with reduced dimensional thickness
in the marginal area associated with a feather-edged
preparation design.

aAssistant Professor, Department of Prosthodontics, Friedrich-
Alexander-University Erlangen-Nuremberg, Erlangen, Germany.
bDean and Clinical Director, Department of Prosthodontics,
Friedrich-Alexander-University Erlangen-Nuremberg, Erlangen,
Germany.

CAssociate Professor, Department of Prosthodontics, Friedrich-
Alexander-University Erlangen-Nuremberg, Erlangen, Germany.
dAssociate Professor, Department of Prosthodontics, University
Leipzig, Leipzig, Germany.

Correspondence to: Dr Johannes Schmitt, Department of
Prosthodontics, Friedrich-Alexander-University Erlangen-Nuremberg,
Glueckstr. 11, 91054 Erlangen, Germany. Fax: 09131/8536781.
Email: johannes.schmitt@uk-erlangen.de

This prospective clinical trial sought to evaluate the 3-year clinical results of anterior
teeth restored with 0.3-mm-thick zirconia copings and feather-edged marginal
preparations. Ten patients received 19 single-tooth restorations in the anterior maxilla
to restore severely decayed teeth. After a mean observation period of 39.2 months, no
material fracture occured and all crowns had acceptable surfaces. A survival and
success rate of 100% was recorded, which suggests that the clinical method may be
a reliable treatment modality for restoring severely compromised anterior teeth. Int J

Materials and Methods

This prospective clinical investigation was approved by
the university ethics committee (no. 3061) and was
conducted at Dental Clinic 2-Department of
Prosthodontics, Friedrich-Alexander-University
Erlangen-Nuremberg, Germany.

A total of 19 crowns were placed in 10 consecutively
selected patients (6 women, 4 men; mean age: 42.1
years) who presented with severely morphologically
compromised maxillary teeth. The study sample in-
cluded 9 central and 10 lateral incisors.

Eight of these teeth were vital while the remaining
11 required zirconium dioxide posts (Cerapost,
Brasseler) and core buildups (Clearfil Core, Kuraray),
which were made by one experienced clinician (Figs 1
and 2). Adhesion was achieved via ED Primer (Panavia
21, Kuraray). Preparation with a feather-edged finish
line was chosen for all abutment teeth because of a
severe loss of the tooth structure. Yttria-stabilized zir-
conium dioxide crown copings were fabricated using
the Lava computer-aided design/computer-assisted
manufacturing system (3M ESPE) to a marginal wall
thickness of 0.3 mm, which gradually increased in the
incisal area to 0.5 mm, and a conventional core design.
Veneering was performed without further surface treat-
ment of the zirconia ceramic by one dental technician
(Lava Ceram, 3M ESPE).
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Fig1 Severe loss of the dental hard tissue.

Table 1 Surface, Color, Anatomical Form, and Margin
Integrity Scores After a Mean Observation Period of 39.2
Months (n = 17)'

Anatomical Margin
Suface Color form integrity
n (%) n (%) n (%) n (%)

Adequate
Excellent (Romeo) 14 (82%) 13 (76%) 17 (100%) 15 (88%)
Acceptable (Sierra) 3 (18%) 4 (24%) 0 (0%) 2 (12%)
Insufficient
Reparable (Tango) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Irreparable (Victor) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Following cementation (Ketac-Cem, 3M ESPE), two
dentists, neither of whom were involved in the restora-
tive treatment protocol, examined the patients inde-
pendently at baseline and at annual follow-up visits for
technical and biologic complications according to the
California Dental Association quality evaluation crite-
ria.! Further periodontal parameters and Plaque Index
scores were assessed.

Data analysis consisted of descriptive statistics and
the Wilcoxon rank sum and McNemar tests.

Results

From 2003 to 2005, 10 patients had their anterior max-
illary teeth restored with a total of 19 zirconia copings.
One patient dropped out after the 12-month follow-up
due to personal reasons. By then, the two restorations
in that patient had been rated as excellent. With regard
to the clinical fracture resistance of the core and
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Fig 3 Restored maxillary right lateral incisor 48 months after
cementation.

veneering ceramic after a mean observation period of
39.2 months, the success and survival rates were 100%
(Table 1, Figs 3 and 4). In one patient, minor chipping
of the veneering ceramic was recorded at the incisal
edge. Two further restorations were rated as Sierra
after 36 months because of a slightly rough surface.
Gingival bleeding on probing was reported more often
for restored teeth than for control teeth at recall visits
(22 < P < .55). Differences in Plaque Index scores
were statistically significant at 36 months, in favor of
the restored teeth (P=.01).

Discussion

Despite the reduced coping thickness in the marginal
area and the feather-edged preparation design, the
recorded results compare favorably with published re-
ports for crowns with an aluminum oxide ceramic core
and chamfer finish line after medium-term service.? An
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in vitro investigation also assessed a reduced coping
thickness layer of 0.3 mm and feather-edged prepara-
tion design and found higher failure loads for 0.3-mm
copings compared with copings of 0.5-mm thickness
on chamfer finish lines.2 One minor chipping of the ve-
neering ceramic was recorded, and other authors have
reported only a few minor chips on anterior crowns with
alumina oxide cores.*

The higher Plaque Index scores observed for con-
trol teeth is in accordance with previous clinical find-
ings of lower plaque adhesion to ceramic compared to
enamel.?

Conclusion

This preliminary study’s limitations of a small sample size
and medium-term observation preclude definitive con-
clusions. However, it appears that zirconia copings with
a marginal wall thickness of 0.3 mm and manufactured

Fig4c Regenerated papilla observed at the 36-month follow-up.

for a feather-edged preparation design provide sufficient
mechanical stability in the maxillary anterior region.

References

1. Quality Evaluation for Dental Care: Guidelines for the Assessment
of Clinical Quality and Professional Performance. Los Angeles:
California Dental Association, 1997.

2. Zarone F, Sorrentino R, Vaccaro F, Russo S, De Simone G.
Retrospective clinical evaluation of 86 Procera AllCeram anterior
single crowns on natural and implant-supported abutments. Clin
Implant Dent Relat Res 2005;7(suppl 1):595-S103.

3. Reich S, Petschelt A, Lohbauer U. The effect of finish line prepa-
ration and layer thickness on the failure load and fractography of
Zr02 copings. J Prosthet Dent 2008;99:369-376.

4. Zitzmann NU, Galindo ML, Hagmann E, Marinello CP. Clinical eval-
uation of Procera AllCeram crowns in the anterior and posterior
regions. Int J Prosthodont 2007;20:239-241.

5. Hahn R, Weiger R, Netuschil L, Briich M. Microbial accumulation
and vitality on different restorative materials. Dent Mater 1993;
9:312-316.

Volume 23, Number 2, 2010 109

© 2009 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO PART OF THIS ARTICLE

MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Copyright of International Journal of Prosthodonticsis the property of Quintessence Publishing Company Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for individual use.



Copyright of International Journal of Prosthodonticsis the property of Quintessence Publishing Company Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for individual use.



