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PROSTHODONTICS

NEWSLETTER

A

A wnifarm ferrude that i 2 mm oin height (A B commenly ecommmerded for resfored
pulpless teeth, However, the lerrule on fhe prosimal suroces may be less than this 2-mm
recammeandofion (B}, A recenl in vitre study evolvated the efects of o nonuniform ferrule
hieight an the hacture strength of redfored pudpleds teath. [See Ferule Conliguration and
Frocture Resistonce of Pulpless Testh, rmade.|

Pyl it i An Update on Fixed Prosthodontics

Prosthodontlcs Newsletier?

Plaase write or call our afhen - This issue of Frosthodontics Newsletter reports on several recent journal
We would be happy fo hear orticles reloted to the subject of fived prosthodontics. Two studies, 1 an in
from you. vitro study and the other a clinical study, investigated the role of the ferrule
in the restoration of pulpless teeth with foundation restorations and complete
crowns. A ostudy thot addresses problems with potential misfit of implant-
supported fixed partial dentures 5 also reviewed,
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Ferrule Configuration
And Fracture
Resistance of
Pulpless Teeth

A 360" ferrule that is 1.5 mm-
2 mm In helght has been advocated
o Improve the prognosis of an ante-
rior pulpless tooth restored with a
dowel/core and complete crown.
Nevertheless, a nonuniform ferrule
helght often exists because of previ-
ous proximal restorations or denial
carles and the naturnl contour of
the cemento-cnamel junchon, which
is more coronal on the proximaol sur
faces of anterior teeth {see cover
Mustration), When the proximal
height of the ferrule s <1.5 mm, sur-
gical crown lengthening or or-
thodonlic extrusion is commonly
prescribed o ensire a minimal fer
rile height of at least 1.5 mm for
the eflife circumference of the
foolh pregsuration,

An in viro study by Tan et al
from the University of lowa investi-
gated the fracture strongth of
extrocted maxillary incisors with
various ferfule configurations. Five
groaps of 10 specimens each were

Figure 1. The 3 groups were: (&) RN, |

i\ O FEL

formed: teeth restored with crowns
{CEN, endodontically treated . testh
restored with crowns (RCT/CREN],
endodonticolly treated teeth re-
stored with sl dowels and cores
and crowns incorporating a 2-mm
ferrule (2 FRL), endodontically
treated teeth restored with cost
dowels and cores and crowns incor-
parating o fecrule of nonuniform
height (0.5/2 TRL), and endodonti-
cally ireated teeth restored with cost
dowels and cores and crowns with-
out o ferrule (0 FRL: Figure 1),

Dowels and cores and oll crowns
were cemented with a resin-modi-
fled glass fonomer cement (Fugt
Cem, G0 America), Specimens were
loaded with a universal-testing
machine that produced an increas-
ing load untll failure with a
crosshead speed of 2.5 mm per
minute,

Results indicaled no statistically
significant  dillerences in strength
among groups CRN, RCT/CRN and
2 FRL. The weakest specimens were
in group O FRL. and the strangth of
group 0.5/ FREL was intermediote
bebween groups 2 FEL and 0 FRL.
The mode of fallure for most speci-
mens was & nonrestorable oblique
fracture extending from the lingual

Fig'J'I'L 2. &n oblmus fachung urendirng
from the lingual surfeco af the tooth o
e fomal surfoct troms | wos the miod

surfoce of the tooth to the facial sur-
Ince (Figure 2,
Camment

Results suggested that a pulpless
ath restored with o dowel/core
and a 2-mm ferrule combined with
a complele crown was as strong as a
tooth restored with a complete
croven without endodontic therapy,
conlirming the consensus that o
360° Z-mm ferrule improves the
Iraciure resistance of pulpless teeth,
The teeth without a ferrule were sig-
nificantly weaker—a resull that was
mol unexpected.

Also, there was a significant drop
In strength for the teeth with o
0. 5-min proximal ferrule and o 2-mm
facial and lingual ferrule, suggest-
ing that the cassically recom-
mended Z-mm cdroumferential fer-
rule should be the goal when
restoring pulpll."&'i maxillary central
inciaogs.

Although results of this study
are consisient with similar previous
studies and commonly held beliafs,
there are important limitations to
the study design. This study invelved
root froctures as a result of very high
loads. Most pulpless teeth thoat fail
in vivo probobly foil o5 o resull of




repeated, low-threshold forces over
many years, combloed with ovdic
temperature changes. In  wvitro
experiments that have attempted to
reproduce intraoral conditions by
using “artificial aging” technigues
(dynamic loading combined with
thermocycling) have been reported,
It would be interesting to see the
results of an experiment with a
design simllar to this study thas
included a protocel for artificial
aging prior to static loading.

Tan PLB, Aquiling 5A, Grattan DG,
el al in virre fraclure resistance of
cndadontically reafed central incisors
with varying ferrule heights and con
figurations, | Prosthet Dent 200593
331-334,

Strain and
Implant-supported
Fixed Partial Dentures

Osseointegration is the torm
used to describe the imerface
between o dental implant and the
surrounding jawbone, When muit-
ple implants support and retain a
fived prosthiesis, any mistit of the
prosthesis can produce bivlogic or
mechanical problems. such os loss
of ossepintegration, screw loosening
or fracture of the ceramic veneers af
the fixed prosthesis,

Coramic-veneer fracture has
been reported as the most common
problem assoclated with implant-
supported fixed partial dentures
(FPDs), and it hoas been postulated
that the degree of misfit of the pros-
thesis can influcnce the potential for
fracture of ceramic veneers. Karl et
al from the University of Erdangen-
Nuremberg, Germany, investigated
in vitro strain development as o
result ol prosthetic misfit with 5-unit
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Figurae 3, Cement-retoined prosthesin (&) @nd screw

FPDs supported by 3 1TI implants
(Straumann AG)

Two bosic types of prostheses
wiore studled: cement rotained and
screw retained (Figure 33, Four tech-
niques for fabrication of the FPDs
were thvestigoted: (1) cementoble
prostheses made with plastic bum
out copings cemented to implarg
abutments, (2} screw-retained pros-
theses mode with plastic burn-out
copings, 130 scrow-retained pros-
theses mode with gold cvlinders
ond a I-piece metal fromework
cast to the cylinders and (4) scrow-
retained prostheses cemented to
gold ovlinders, Strain wias megsured
on the model with each type of
prosthiesis before and ofter ceramic

veneering.,
moene of the prostheses was com-
pletely  passive.  All prostheses

recorded measurable siruin, and
ceramic veneering  caused an
inchease in strain for oll prostheses
with the exception of the screw-
retained/cemented prostheses. The
screw-retalned prostheses that were
cemented 10 gold ovlinders recorded
the least strain development com-
pored with the other 1 types of
prostheses.
Commouont

The most commaon method of fab.
ricating o sirew-retdined, implont-
supported prosthesis involves the
use of premachined gold cylindars,
a wax pattern macde over the cvlin-
ders, Investing of the wax pattern
with the cylinders and then ¢asting

e

fetoiridd prostess (B

of the frumework directly over the
cylinders. [naccurocies in the fit of
the prosthesis can ocour as o pesult
ol the process of Investing, costing,
divesting and polishing of the
[rarmeseor k-

The results indicoted that the
use of plastic burn-out patterns pro-
duced similar results when com-
pured with the use of premachined
cvlinders. Eliminating premachined
cylinders from the fromework can
substantially reduce the laboratory
costs, and the study suggested no
laass in gecuracy lor the implant sys-
term used.

The mothod that produced the
lpast degree of misfit invelved the
us¢ of 0 separately cost framework
that wos comented to prefabricated
components thot were scpewed 1o
the implants. This cemented/sorow-
refalned prosthesis appears to have
the advunioges of screw relention
(retrevability) combined with the
potential te compensale for errors
in the fobrication process, induding
errors that result from the Impres-
ston as well as the various labora-
tory procedunes imobved,

This study also confirmed the
commanly held belief that true pas-
stve fit for implant-supported flxed
prostheses is technically impossible.
The use of materials and methods
that minimize the potential for inac-
curately fitling restorations com-
bined with meticulous methoads to
evaluale and correct or reduce any
detectable misfits should be the

I“-
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goal for implam-supported Fixed
prostheses,

Korl M, Rosch 5 Graef F, o al
Static implant loading coused by as-
ciasl  melal and  cergmic-veneered
superstructures. | Prosthet Dent 2005,
Bi-A24-3300

Survival of
Various Types of
Core Restorations

There are low clinical studics of
cond restorations, and most of those
studics are cose series with limited
lollow-up time, Creugers et al from
the Umiversity of Nijmegen, the
Netherionds, reported on o S-year
follow-up dinical study of various
types of core reconstructions in a
group of 249 patients. A total of 177
patients was treated in private proc-
tices of 17 general dentists, and 72
patients were treated in the dental
wchionl clinic.

The investigotors studied the
outcome of 3 types of foundation
restorations  for  pulpless  feeth
restored  with complete crowns:
(1) cost posts and cores, (2) direct
metal posts with composite cores
anmd (3} composite cores without
posts, Before restoration, the tecth
worne categoriped according to resid-
ual dentin helght, Teeth with sub-
stuntinl dentin height possessed a
zl-mm height of tooth siruchure
coronal to the gingival margin for
7804 of the circumference of the
tooth. Also, a collar of tooth structure

21-mim in thickness and 1 mm-2 mm
im height was achievable for the en-
tire 3607 drcumierence of the wooth.
Teeth that did not mest these crite-
rid were calegorized as possessing
minimal dentin height,

The study was divided intg 2 tri-
als. [r kriad 5, all 201 teeth possessed
substantiol dentin helght and were
treated with either: (1) cast posts and
cores, (2} direct posts with composite
cores or (3) all-composite cores, The
remaining 118 teeth possessed mini-
mal dentin height and were nssigned
to trial M, which compared cost posts
and cores with pretabricated posts
and compaosite cores,

The tvpe of core resteration wias
randomly assigned for the 2 trials,
Failures were recorded over the Syear
lollow-up period,

RBesults inclicated that the type
ol core reconstraction  woas  not
refatied to the failure rate, However,
a stotisticaily significant difference
in foilure rate wos noted when the
amount of residual dentin waos con-
sidered, Teeth with substantial den-
tin height prior to restoration expe-
rienced a 98%:2% success rate, and
teeth with minimal dentin heighi
recorded o 93%+3% success rate.
Comment

Although the Investigators orlgk-
nally designed the study os a ran-
domized controlled climical trial,
there were same problems with the
treatment allocation procedures,
Twenty-three teeth thalt were ran-
demly assigned 1o recelve composite
cores without posts were restored
instead with posts. Therefore, cling-
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col judgment of the dentisis, rather
thon randomization, Influenced the
Iype of treatment provided.

Becouse of this inherent bias,
valld concluslons cannot he made
regarding the prognosis of these all-
composite cores. and The success
rates of all-composite cores cannaol
be compared with the rates reported
for posts and cores. Mevertheless,
the dato regarding the effect of
residual dentin hetght on the prog-
naosls of the teeth is compelling. This
result provides clear evidence of the
vitlue of the ferrule effect when
restoring pul pless tecth.

A limitation of this study was jis
relatively short follow-up thme. Most
restored  pulpless tecth fall elther
vory soon after restoralion or a3
result of futigue fallure after years of
service, It would be Interssting o
seet dota on the same patient popu-
lation aftér 10 years. Perhaps the
investigators will continuwe to follow
these potients and provide the pro-
fession with dota on 10-vear freal-
FErt OrTCoes,

Creugers NHY, Mentink  AGM,
Fokkinga WA, Kreulen OM, Sear Mol
fow-upy of o prospective clinioal study
on wrious fvpes of core resforalions.
Int | Prosthodont 2005: 1 5:34-39,




