
The increasing use of high-translucency ceramics
for fixed prosthodontics suggests that light-
conducting nonmetal post systems should be

considered for endodontically treated teeth that require
crown therapy. The main objective of the post is to in-
crease retention for the core material and to distribute
occlusal stresses along the remaining interface with the
tooth structure1–3; use of a nonmetal post would pre-
vent the grayish appearance of the marginal gin-
giva that occurs due to unfavorable light reflection
from a dark post.
Current recommendations for post placement

include minimal removal of existing tooth sub-
stance, placement of a post only if more then 50%
of tooth substance is lost, use of the narrowest
post diameter possible, and avoidance of can-
tilevered prostheses on abutment teeth.4–7

Glass fiber–reinforced composite resin posts
and ceramic posts are the major alternative post
options if esthetic qualities are required, with one-
appointment direct buildup cores being most
popular. Alternatively, ceramic posts can be com-
bined with a ceramic core in an indirect proce-
dure.
There are divergent opinions concerning the

properties of the post/core materials used in post-
and-core restorations. Some authors advocate a
modulus of elasticity for posts similar to that of
dentin,8–11 while others believe that high-stiffness
posts provide greater longevity.11,12 Both theories
remain widely untested in clinical trials. Of the di-
rect-placement materials, amalgam scores well in
strength, high stiffness, and dimensional stability.
However, amalgam also has significant disadvan-
tages, such as discoloration of tooth structure
from corrosion products, which preclude its use in
anterior teeth. Composite resins have high flexural
strength, while glass ceramics are more suitable
for buildups in the anterior dentition.13
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ZIRCONIUM OXIDE POSTS
Zirconium oxide ceramics generally provide supe-
rior physical properties, biocompatibility, and ex-
cellent esthetics. The inherent high flexural
strength of zirconia makes it useful not only for
crowns, fixed partial dentures, and implant abut-
ments, but also for posts. In dental applications,
zirconium oxide ceramics are used mostly in a
tetragonal crystalline phase that is partially stabi-
lized with yttrium oxide, providing flexural strength
greater than 1,000 MPa. This makes zirconia suit-
able also as post material, and zirconia posts are
available today in cylindrically, as well as conically,
shaped designs.
In terms of surface quality, zirconia posts with

slightly roughened finishes are preferred for good
micromechanical retention to adhesive cements.
While zirconia posts provide excellent radio-
graphic opacity, the reported strength becomes a

significant disadvantage if the post later needs to
be retrieved. The likelihood of endodontic reinter-
vention therefore needs to be considered. Clinical
long-term success, however, appears to be excel-
lent for adhesively cemented zirconia posts with
direct composite buildups.14

Case Presentation

A 30-year-old female patient presented with
crowns on the four maxillary anterior incisors that
she wanted replaced. Smile analysis revealed in-
adequate crown length, surface texture, and
shade (Fig 1a) of the four maxillary anterior
restorations. In addition, an unequal zenith posi-
tion of the central incisors and crowding of the
mandibular anterior dentition were noted (Fig 1b).
The radiographic examination (Fig 2) revealed
prior endodontic treatment on three of the teeth
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Fig 1a Initial smile displaying unsatisfactory restora-
tions.

Fig 1b Close-up view of the four maxillary crowns
that needed replacement and the crowding in the
mandibular anterior segment.

Fig 2 Initial radiograph of the maxillary incisors.
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(right central, right lateral, and left lateral incisors)
with a post on the left central. The left canine did
not demonstrate the typical lumen for nerve tissue
but reacted with normal vitality during the clinical
examination.
A facebow transfer, clinical images, and facial

and smile analysis were transferred to the dental
laboratory. Based on this information, a diagnos-
tic waxup was made to visualize improved crown
length and width (Fig 3a), as well as archwise po-
sitioning and inclination (Fig 3b) of the four
restorations. The crowding of the mandibular an-
terior teeth would be resolved by elimination of

one incisor and subsequent realignment of the
mandibular anterior teeth (Fig 3c).
After approval by the patient, the four maxillary

anterior restorations were removed. The metal
post of the right central incisor was removed and
zirconia posts were luted adhesively into the canals
of both central incisors. The left central incisor re-
ceived a composite buildup without using a post.
Crown lengthening was performed on the right
central incisor to level the zenith point with the left
central (Fig 4). Provisional restorations were placed
based on the diagnostic waxup (Fig 5).

Fig 3a Diagnostic waxup for the four maxillary incisors.

Fig 3b Occlusal view of waxup showing archwise positioning of the maxillary anterior teeth.

Fig 3c Diagnostic elimination of the crowding in the mandibular anterior segment.

Fig 4 Tooth display after removal of existing crowns showing indicative marks on the marginal gingiva of the
right central incisor prior to crown lengthening.

Fig 5 Temporization according to the diagnostic waxup.
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Orthodontic treatment was carried out to align
the mandibular anterior teeth after extraction of
one incisor (Fig 6).
After maturation of the maxillary gingival tis-

sues (Fig 7), impressions were made and a treat-
ment waxup was tried in (Fig 8). Respective cor-
rections were made where necessary and four
glass-ceramic crowns were fabricated (Fig 9).
After final cementation, the four glass-ceramic

crowns showed an excellent match with the adja-

cent and opposing dentition in terms of shade, re-
flection lines, and surface texture (Fig 10). The
post-and-core retreatment was checked radio-
graphically, particularly to verify the zirconia post
in the right central incisor, as the initial metal post
in that tooth had shown some misalignment (Fig
11). Excellent integration with the marginal tissues
was achieved, maintaining the high scallop of the
papillae. Color and texture of the marginal tissues
of two of the nonvital teeth (right central and left

Fig 6 During soft tissue maturation, orthodontic
treatment was carried out in the mandible.

Fig 7 Soft tissue maturation prior to impression
taking.

Fig 8 Try-in of the treatment waxup.

Fig 9 Final glass-ceramic crowns.

Fig 11 Radiograph after final ce-
mentation.

7 98

Fig 10 Immediately after final adhesive cementation, the four maxillary
restorations show a satisfactory match with the adjacent dentition.
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lateral incisors) matched those of the vital tooth
(left canine) perfectly. The marginal gingiva of the
left central incisor still appeared slightly grayish
due to the persisting discoloration of the underly-

ing root substance (Fig 12). The four maxillary
restorations portrayed an optimal enhancement of
a natural smile (Figs 13a to 13c).

Fig 12 Clinical display of the crowns
seven days after final cementation.

Figs 13a to 13c Final smile.

13a 13b
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GLASS-FIBER POSTS
In a recent meta-analysis,15 glass-fiber posts were
compared to metal and ceramic posts. Custom-
cast post systems showed higher failure loads than
prefabricated glass-fiber posts and ceramic posts.
Failure modes were significantly more favorable
with prefabricated glass-fiber posts compared to
prefabricated or custom-cast metal post systems.
These results, although derived mainly from in

vitro studies, coupled with those of other in vitro
studies,16–18 indeed suggest that glass-fiber posts
provide good clinical utility; clinical data also sup-
port this finding.19 Whereas the radiographic
opacity of glass-fiber posts needs improvement,
the retrievability in case of a fracture or an en-
dodontic emergency is excellent. Unfortunately,
clinical long-term results are not yet available for
glass-fiber post systems. Extrapolation of the fa-
vorable in vitro data to the clinical outcome must
be carefully considered.

Case Presentation

A 19-year-old male patient requested an esthetic
improvement of his maxillary right central incisor
(Figs 14a to 14c). Upon clinical examination, a
horizontal fracture line was detected about 4 mm
above the labial zenith point of the tooth (Figs
15a and 15b). In addition, the mesiodistal width of
the tooth measured 1 mm less than the respective
width of the left central incisor. Zenith points were
at similar levels. The radiographic examination re-
vealed an excellent previous root canal treatment
(Fig 16).
Placement of a glass-fiber post with subse-

quent crowning using an all-ceramic restoration
was favored over an internal bleaching procedure
with post placement alone. The patient gave his
consent to this treatment option. Shade was de-
termined in a conventional manner by use of a
standardized shade guide (Fig 17). The glass-fiber
post was placed (Fig 18), and the post position
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Figs 14a to 14c Initial discoloration of patient’s maxillary right central incisor.

Figs 15a and 15b Close-up of discolored tooth for examination of horizontal fracture line.

Fig 16 Radiograph of previous root canal treatment.
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was verified radiographically after adhesive ce-
mentation of the post in the root canal (Fig 19).
An impression was made (Fig 20), and a provi-

sional restoration placed (Fig 21). The marginal soft

tissues displayed satisfactory healing 10 days later
(Figs 22a and 22b). The glass-ceramic crown created
offered an emergence profile that satisfactorily
matched the adjacent central incisor (Figs 23 and 24).
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Fig 17 Conventional shade taking.

Fig 18 Glass fiber post is cemented
adhesively.

Fig 19 Radiographic verification.

Fig 20 Impression is made after
crown preparation.

Fig 21 Smile after temporization
of the tooth.

Figs 22a and 22b Soft tissue heal-
ing after 10 days.

Fig 23 Final glass-ceramic crown.

Fig 24 Perfectly matching emer-
gence profile of the crown with the
adjacent central incisor.
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Immediately after final adhesive cementation, the
glass-ceramic crown displayed acceptable length-
to-width ratio, surface texture, and reflection lines
that matched the adjacent incisor. The zenith point
and the position of the central papilla were satisfac-
tory. However, value was a bit too low (Fig 25).

The adjacent natural teeth had rehydrated 7
days after final delivery of the crown, displaying
good color match with the restored tooth (Figs 26a
and 26b). An excellent marginal fit was confirmed
in the radiograph (Fig 27).
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Fig 25 Immediately after adhesive ce-
mentation, the glass-ceramic crown on
the right central incisor matches well
with the adjacent incisor, except for
value, which is too low.

Figs 26a and 26b Seven days later,
soft tissue adaptation and color match
are very satisfactory.

Fig 27 Final radiograph reveals an ex-
cellent marginal fit.
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CONCLUSION
Zironia and glass-fiber post systems can be con-
sidered equal with respect to the final esthetic re-
sult. Although in vitro data of these two post sys-
tems show controversial results, zirconia post
systems do offer some clinical evidence of long-
term success. Clinicians must therefore be pru-
dent when deciding which post system to use in
an endodontically treated tooth until further clini-
cal evidence is available.
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