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A recent investigation evaluated the effects of simulated crown lengthening
for fierrule placement on fracture resistance of restored woth analogues,
Half the specimens were restored with core marging and finish lines for

artificial crowns at the same cervical level wath no ferrule (NF). The
remaining specimens were prepared with simulated crown lengthening and
a 2 man ferrule (F). (See Effects of Crown Lengthening and Ferrule Macement,
nside.)

Restoring Pulpless Teeth

Research on the restoration of pulpless teeth continues unabated. Besults
of previous studics suggest a poorer prognosis for restored endodontically
treated teeth, especially when a substantial amount of natural coromal tooth
stivgtiiie has Deen lost. Recent investigations have added to this establishied
body of kinowledge. This issue of Prosthodantics Newsletler reviews several new
studies o this tepic with clinical relevance for pracucing dentisis,




Dentin Thickness After
Post-Space Preparation

A popular methed o prepare the
root canal space for a post is the use
of Gates Glidden drills to remove the
gutta percha followed by instrumenta-
tion with ParaPost drills. Pilo and
Tamse from Tel Aviv University oon-
ducted an in vitro evaluation of the
remaiming racicular dentin following
rool preparation for a post,

Twelve single-canal mandibular
premaolars were used in the study. The
root canals were treated endodonti-
cally and filled with gutta percha, Post
spaces were then senally prepared
with the use of Gates Glidden drills
iMaillefer Instruments SA Ballagques.
Switzerland), sizes 2 and 4, and
ParaPost dnlls (Whaldent Int., Mew
York, NY ), sizes 3, 4 and 5,

Besidual dentin thickness along
the walls of the post channels was
measured at predetermined points
following the use of each rotary instru-
ment. After preparation with ParaPost
#5 dnlls, calculanons indicaved a 41%
rechuction in the combined thickness
of radicular dentin when measured in
a mesiodistal direction in the apical
third. The average dentin thickness on
the mesial and distal surfaces of the
post spaces in the apical third was
.12 mm,

Comment

ParaPost drills are parallel sided,
while the roots of most tecth are tie
pered. The roots of mandibular pre-
mokars are oval in cross section and
rarmower mesiodistally. Enlargement
of a tapered root that has an irregu-
larly shaped circumference by using a
large-diameter, parallel-sided rotary
instrument can resull in over-prepara-
tion of the root.

Several studies have suggested
that 1 mm is the mimimum amiount of

dentin that shauld remain surroumd-
ing a post for 3607 along the entire
length of the poast. When the dentin is
less than 1 mm, the root s weakiened
andd may fracture.

In this study, the mean thickness
of residual dentin approached this
minimum value in the apical third of
the reor. Slight deviation of the drill
in o meskl or distal direction dunng
preparation would result in less than
1 mwm of dentin ina portion of the wall
of the post channel,

This study highlights the impor-

tance of cauticus preparation of roots
for posts. After gutta percha is re-
moved to the desired depth, the post
chanme] should be conservatively pre-
pared 1o receive the post consisten
with the root morpladogy.
il B, Tarse A Resdwal demiin thickmess &1
rgrdibubar premolors prepared wirh Gofes
Chdden and Paralost dnlfs. | Prosthet Dent
AMMLETG T-RSD.

Effects of

Crown Lengthening and
Ferrule Placement

Mumerous studies have con-
cluded that the margin of an artificial
complete cronwn for a pulpless tooth
should finish apical to the margin of
the core. IF the margin of the crown
extends 1.5 mm to 2 mm apical to the
core margin, the artifical crown will
encircle a band of cenical tooth struc-
wire and potentially protect the tooth
against vertical fracture. This encircle-
ment is referred to as the “ferrule
effect.”

When there is no tooth structune
coranal 1o the gingnal margin, surgi-
cal crown lengtheming will expose ad-
ditsomal tooth structure o allow the
placement of a ferrule. Mevertheless,
remioval of supparting bone can ad-

versely affect the crovwnctoorant ratio,
possibly counteracting the reinforcing
effect of the ferrule,

A :»:ll:|d_'!.' h}' ﬂq.-t;.auﬂ' froam Ohia
State Unnversity evaluated the effects
of crown-to-root ratio and ferrule
placement on the failure of restored
pulpless teeth, Composite resin tooth
analogues thar represented average
dimensions of a mandibular premolar
were restored with posts and crowns.,
Half of the specimens were restored
without o ferrule and without reduc-
pon in the simulated bone kevel. The
ICMaining specimens were restored
with simulated surgical crown length-
ening ansd a 2 mm fermule (see cover
illustrationg

Specimens from both groups were
statically loaded either from a Gacial o
from a2 mesial direction (Figure 1). Re-
sults indicated that the combination of
simulaved surgical crown lengthening
and ferrule placement produced
weaker specimens. Analogues without
crown lengthening and without a fer-
rule were able to resist higher loads
before faillure occurmed.

Comment
Although the presence of a ferrule
has been reported to improve the
strength of a pulpless tooth, the
CROWIFLO-TOOL Falio 15 also important.

Figure 1. Half the samples in each
Ermip were foaded from @ focal
direction () of an angle of 1507 aad
half froem @ mestal direction (M) at a
sirmilar angle untd fenidre oocurmed.




Figure 24 (top). [F o post, core and
crowar are placed withont exposing
addirronal foef strctire, the ratis of
the clinvcal erowwn §Cn) Ba the lengrth of
the root in hone (81} will be Tess than
aone-fiane. Althogh this ratio i
favorghle, the restoration will lack &

Serrede (srmall arrow)

Figure 2R (botvom), Sorgicol crown
lengthening will allow fernile
Placement, but the crown-fo-rood fabio
will becoirte wnfivarally, exceedig
ane-fo-onr,

The results of Gegaulfs study may
appear contradctory when compared
with previous studies, but perhaps the
results of other studies have been
overgencrahzed,

It an gverage mandibular premalar
lacking intact tooth structure caronal
1o the gingiva is restored without ex-
posing addivional tooth structure, a
ferrule cannot be ncorporated n the
restoration. Mevertheless, the crown-
to-root ratio will be favorable (Figure
2A).

Bemoval of supporming radicular
bone will allow the placement of a
ferrule, but at the expense of produc-
ing an unfavorable crown-to-Fool ra-

........... A
Gn
l At
 aal A
______ Figure 2C, Orifrdoniic exirusion can
be wsed fo estalish @ ferri'e and the
Cn resiilian! crower-Losrool ratio will be
approzimalely one-loame.
| _I i, tio. The root will be shortened while
S .I — B the dinical crown is lengthened (Fg-
i, wre 281 Onhodonatic extrusion wall

also provide tooth structure to ensure
a fermule, The length of the root in
e will be educed by the same
amsoriint, but the height of the chnical
crown will not increase, Therefore,
Ll increase in e Crown=Lo=pooL ralio
will be only half of the increase that
accompanics surgical crovwn lengthen-
ing (Figure 2().

Anatier impomant consideration
i% axial reduction. Becommendations
for tooth preparations i contempo-
rary texts assume a fimish line coromal
to the cementoename unction (CEJ).
When a crown preparation extends
onto a tapered root, the axial depth of
the gingival termination should be
shallower than the standard finish-ling
configurations shown in (exs,

It appears that Gegaul did po
dlver the axial depths of reductson at
the gingival terminations of the crown
preparations that extended apical 1o
the CEs. Excessive axial reduction
could have weakened the analogues,
negating the advantazes of the fermale
effect,

Despite miner shortcomings, this
study was very perceptive and its re-
sults emphasize the multifactonal na-
ture of restorative dentistry. Althouzh
it may be tempting to generalize the

results of previous studies to all clini-
cal conditions, climical judgment
based on commaon sense must abvoys
prevail.

Cegoufl AG, Effect off cromm femgtiveming ard
Sevraide ploceoremt ow sdetic foad firdhire of

cetrsenled cosd post-ores aod crowns. | Pros-
thet Dent 208 150074,

Fluoride Release From
IDhrect Core Materials

Fluonde has been incorporated in
a number of direct core materials. A
studv by Galvan et al from Virginia
Commonwezlth University evaluated
the ability of b Auoride-containing
core materials 1o release fuoride.

The materials were {al 4 Aworide-
containing composite resins, (b a
high-wviscasity glass ionomear matenal
and (¢ a resin-mochified glass pnomier
material. Rewlts indicated an iminal
“hurst” of luaride release fior the first
day for 5 of the & materials, followed
by a gradual decrease inthe release of
fluonde over the BS-day test pernod.

The resin-modified glass onomer
materal [(Fug Il LC, GC Amernica, Chi-
cago, lIL) released the most Muoride
o the 849 |;|.1.:|.'x and a l,'hl,'l'hli:..‘l.“:" cured
composite resin (Coredent, voclar,
Amherst, N.Y.) released the least,

Comment

Although glass ionomer-based
materials generally release more fuo-
ride tham Nuorde-containing compos-
ites, they are brittle and not well
suited for load-bearing situations.
Compasites are stronger, but the fuo-
ride discharge is low, Despite measur-
able rebease of luoride, proof is lack-
ing of any appreciable dinical benefit
from the release associated with any
of these materials.

Most studies of fluonde release
have been shor-term, Ohaoashy, the




Next:

& Abutment stram with single implant-supported orowns

& Declusal forces and fixed implant-supported prostheses

& Load rransfer and implant-supported overdentures

Cher et report featires o
drscusstion of these claims and Hhe
sfirdies thal support them, as well
s afher articles exploring

boppics af wikal interest fo vol

8% i pracifisner,

anticipated life of a restoration far
exceeds the 89-day testing cvcle used
in this study. While detectable fluo-
ride release will not be detrimental,
nther physical properties are likely to
play a more important role in the lon-
gevity of the restoration.

Gilvan B, Robertsllo Ff, Lymde TA, by witro
cormprson of fuoride refesse of sis diven
cire materials, | Prosther Dent 2000083
f29-633.

Analyzing
Adhesive Cements and
New Post Matenals

There are & number of new post
materials available today. However,
the ability of different adhesive ce.
ments 1o bond e these materials con
affect the retention of a post i the
post channel,

A recent investigation by O Keefe
el al from the University of Texas,
Howston, studied the capaoty of 3
popular adhesive resins to bond with
discs composed of stainless steel, tita-
mium. carbon fiber-reinforced epoxy
resin and 2 brands of zirconium oxide
post materials

The luting agents studied were
Panovia 21 cement {Kuraray), CEB
Metabond cement (Parkelly and Bis
Core cement (Bisco). All matenals

were manipulated according to the
recommendations of the manufactur-
ers. The zirconium oxide disks were
etched with hyvidrofluonc acd and sila-
nated. Specamens were subjected to
tensile laads until failure.

Panavia 21 cement produced the
highest mean bond strengths for all
materials and Bis-Core cement pro-
duced the weakest bonds. With maost
combinations of cement and Fost ma-
terial, the highest bond surengths
were recorded for stainless steel and
pitanium specimens. Bonds to carbon
fiber material were weaker, while the
weakest bonds occurred with the zir-
conium oxide disks.

Comment

Under the conditions of this
studly, Pamavia 21 cement was the
most versatile lunng agent. producing
relatively strong bonds with all mate-
rials. However, this study did not
mimic climical conditions.

The strength of the bond of a ce-
ment 1o a post is only one factor re-
lated to preventing dislodgement of a
post in vivo, The effects of the forces
of polymerization shrinkage of the ce-
ment, thermooveling and dynamic
loading are important considerations.

The ablity of the cement (o ad-
here to tooth structure will play a role
in the retention of a cemented post.
The bond ol the luting agent to the
post 15 inconsequential il faillure oc-

curs at the interface between the ce-
ment and the dentin.,

At this time, there are no clinical
studies of cemented posts that indi-
cate the supenonty of any of the avail-
able cements. Most dentists select a
cement empirically based on ease of
use, clinical experience and cost.
iFKkeefe KI, Miffer BH, Powers M. I vitro
tensile boad strengih of mdbesive cements fo
new post materiels, Int | Prosthodont
2001 34751,

vy o youer staff have any
gfuesiioms or cornmienls ol
Frosthodontics Mewslerter?
Mease write or call our office. We
wolild be happy Lo hear from you,




