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OF OF

Functional and parafunctional occlusal forces (OF) cause
stress concentration (SC) at midline of complete denture base that
may produce midline fracture. See Methods of Reinforcing Polymethyl

Methacrylate Resins, inside, for a review of recent research devoted to

« Methods of » strengthening denture base resins.
Reinforcing

Polymethyl
Methacrylate Resins

o Alumina Ceramic Prosthodontic Materials and

Abutments for Single

Implant-supported Devi CcS—di Up dﬂtE
Crowns

o Stress Analysis of The specialty of prosthodontics continues to advance at & rapid rate. Future
Metal-free Polymer progress in prosthodontics can be expected, and many improvements will be
Crowns the result of new knowledge and developments in the matenials and instrumen-

tation available to the clinician. This issue of Prosthadoniics Newslelter is devoted

to a review of recent articles on contemporary materials and devices used by
the prosthodontist.
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Methods of Reinforcing
Polymethyl
Methacrylate Resins

Polymethyl methacrylate (PMMA)
resin 15 the most commaonly used poly-
mer material for the fabncation of
denture bases. This synthetic resin has
heen used successiully for more than
hall a century, and s shortcomings
are well understood. [ts most note-
worthy weakness is related to its frac-
ture resistance.

Because cost-cffective, practical
substitutes for PMMA resin are not
currently available, improved resis-
tance to fatigue fracture of this resin
has been a goal of researchers, A re-
cent study by John et al from Bapup
Dental College, India, evaluated the
cftects of various methods of fiber
reinforcement on the flexural strength
of PMMA resin.

The investigators used a conven-
tional heat-polymenzed PMMA resin
[Travalon; Dentsply Int, York, Pa.) as a
control. This same PMMA resin was
then reinforced with glass (Ahlstrom
Corp, Karhula, Finland), aramid
(Kevlar: DuPont, Wilmington, Del.) or
nvlon (MRF Ltd, Chennai, India) fibers,
to form 3 expenmental groups.

All samples were tested [or
flexural strength with the use of a
universal testing machine and sub-
jected o a 3-point bending test. The
control group and the mvlon group
recorded statistically similar Mexural
strengths. Glass-reinforced PMMA
resin possessed the highest mean
flexural strength, lollowed by the
aranmd group. These ditferences were
statistically significant.

Comment

Midline tracture of a denture base
15 the result of fangue fallure (see
cover illustration) and occurs after

many cycles of Hexural defarmation
during function and parafunction. -
creasing the Hexural strength of the
denture base material will improve its
resistance to fracture.

This study indicates that either
glass or aramid fibers can be used 1o
improve the physical properties of
PMMA resin for a variety of dinical
applications. including denture bases
for complete dentures, removable
partizl dentures and provisional fixed
partizl dentures.

John |, Gangadhor SA, Shah I Flexural

strength of heal-polymerized palymeify!
methocrylate denture resin remforced wath
gless, armmid, or awlon [bers. | Prosthet
Dent 2000;86:424-427,

Alumina Ceramic
Abutments for Single
Implant-supported
Crowns

A densely sintered alumina ce-
ramic CerAdapt abutment (Nobel Bio-
care) for use with single implant-sup-
ported crowns was evaluated by
Anderson et al from SIM/Prosthetic
Denustry, Sweden, in a mulucenter
clinical tral.

In this study, 34 1est and 35 con-
trol abutments were included. The
control abutment was the titanium
CeraDne (Nobel Biocare). Abutment
selection for the implants was ran-
domized. The restorations were ob-
served after 1 year, and 10 test and 10
control abutments were lollowed for
3 years.

wone of the 69 implants in the
study failed during the observation
period, Five planned CerAdapt abut-
ments fractured during preparation of
placement, prior to restoration. Foul
of these implants received different

abutments after the fractures oc-
curred, resulting in 30 remaming im-
plants that were restored with
CerAdapt abutments and loaded.

Two of the 30 CerAdapt abut-
ments fractured alter loading—1 alter
only 2 month and the other after 7
months. None of the control abut-
ments failed during the duration of
the study.

Comment

Single implant-supported crowns
have been inuse for =15 vears, and the
first paper on this topic was published
in 1986. Success rates have been [a-
vorable; therefore, this treatment
method is now considered a viable
alternative to a J-unit fixed partial
denture for the replacement of a sin-
2le tooth.

One inherent shortcoming of im-
plant-supported crowns is gngival
discoloration as a result of altered
light transmission from a metallic
abutment (Figure 1). The CerAdapt ce-
ramic abutment was introduced in
1993 to overcome this problem. This
abutment will mimic the hight ransfer-
ence that occurs from a natural root
through the translucent gingiva.

Figure 1. Titanium implant abutment
cai alrer the oprical effects of fight
transmission through overlving soft

tissue to produce a graving effect
ferrrow),



Ceramic materials are brittle, and
results of this study indicate a higher
potential for catastrophic failure for a
ceramic abutment attached 1w an im-
plant. A 7% Kalure rate for the ceramic
abutment was observed during the
first vear, compared with a 0% faihure
rate for the titanium abutment.

Structural weakness of the abut-

ment may be an acceptable trade-off
for some patients with high esthetic
expectations, but may not be prudent
for patients who are bruxists or those
with unfavorable occlusal relation-
ships,
Angerson B, T-ulj.‘l'r.lr.":. Lang BR, el al, Aluming
erdmmic plent abutments used for singhe
looth replacement: a prospective 1- To 3-vear
mirlticenter study, Int | Prosthodont 2001:
4432438,

Stress Analysis of

Metal-free Polymer
Crowns

Due to concems about esthetics

and allergic or toxic side effects of

metal alloys, metal-free crowns have
become more popular. Also, new com-
posite materials have recently become
available and can be used for both the
anterior and posterior regions.

A 3-dimensional finite element
analysis (FEA) of a postenor compasite
crown was conducted by Nakamura et
al from Osaka University, Japan, Cach
crown was 1.5 mm thick at the oc-
clusal surface and 1.0 mm thick at the
margins, Crowns made of 2 composite
matenals were studied and resulis
were compared with those obtained
from a simulated pressed-glass ce-
ramic crown and a metal-ceramic
CROWL,

The mechanical properties of Art-
glass (Heraeus Kulzer) and Estemia
(Kurarayl composites were used lor

Figure 2, Forces directed at (7, 45
and 9"

the analysis of composite crowns,
Properties of Empress ceramics (lvo-
clar) were used for the pressed-glass
ceramic crown matenal, and those of
VMEGS porcelain (Vita) with KIK gold
alloy (Ishifuku) were used for the met-
al ceramic crown matenals.

In the FEA analvsis, the crowns
woere subjected to simulated maximal
occluding force: results were similar
tor all crowns, The eftecis of direc
tional loading at (0, 45" and 90° were
also studied for all crowns (Figure 2).
Similar stress distnbution patterns
were obtained for the 2 composite
crowns and the Empress crown when
loads were apphed inthe 3 directions,
Higher tensile stresses were recorded
for the metal ceramic crown at its
cervical region when a load was ap-
plied hortzomally.

The investigators concluded that
each of the materials swdied pos-
sessedd a diametral tensile strength
that exceeds the tensile stresses re-
corded in the study, They also sug-
gested that forces applied from a hon-
rontal direction are most eritical when

prechicting the success or failure of

these crowns.
Comment

In this study, a maximal ocduding
force of 600 N was used, which

similar to the values reported from
human studies. Chewing forces of 225
N were used [37% of the maximal oc-
cluding Torce) in the directional-load-
g portion of the study to simulate
Inads obtained from clinical studies.

Fracture of a crosvn will likely o«
cur if the tensile stresses exceed the
tensile stremgth of the material used
to fabricate the crown, Results of this
FEA computer-generated study sug-
gest that all matenials tested should
withstand normal intraoral forces,

Mevertheless, horizontally di-
recred torces produced tensile
stresses that were twice as great as
the stresses recorded for vertical load-
ing. Male patients with heavy bruxing
habits have been reported to produce
tarces i excess of 900 N on postenor
teeth. During bruxing movements,
horizontal loading of the teeth can
occur. Under this hypothetical situ-
ation, the physical properties of the
materials tested may be exceeded and
fracture could occur

Another important consideration
15 occlusal wear of the artificial crown.
The wear resistance of any composite
resin is inferior to the wear charac-
tenstics of ceramic matenals. Loss of
occlusal restorative matenal can jeop-
ardize the occlusal stability of the pa-
tient, especially when multiple teeth
in a series are restored with a material
that possessas a relatively low resis.
tance Lo wedr.

The long-term prognosis of poste-
nor complete crowns made from this
new gencration of composite restora-
tive material is unknown since they
have not been used for a suffidem
penod of time. Prospective dinical tn-
als are necessary before any meaning-
ful conclusions can be drawn.
Wakaiiura T, [anaishr A, Kashina I, of af,
Stress anelvsis of melol{ree polymer crowns
using e three-dimensional finte eleaent
methoed, Int | Prosthodont 2000 : 14401
405,



vexl: Our next report fepteres a
ok : discrsston of these isstwes and
e Ellects of seating lorce, margmn desien and cement on the studies that analyze them,
caomplete metal crowns s 'I:'r't'\” 5 U‘”Jl:-‘f' articles l.‘.'i].'.lklﬂ”ﬂ
e Interchangeability of articulators tapics of vital inferest to you
o Occlusal wear and bone loss around dental implants it et
* a bipolar electrosurgical umit suggest that conventional electrosur-
ElEEtl"ﬂSlll'gEl'}’ and (Bident, Philadelphia, Fa.|, gical units should not be used to cut
Laser Surger}r in the ¢ a neodymium:yttrium-alumi- soft nssue around osseointegrated
Presence Dfll'l'lpiﬂ nts num-garnct (Nd-YAG) laser unit implants.

Both electrosurgery and laser sur-
gery have been proposed as ideally
sutted tor procedures to make minor
revisions of soft tissue surrounding a
dental implant,

Concerns have been raised, how-
ever, that increasing the temperature
of hone surrounding an osscointe-
grated implant might cause loss of
OsSe0mtegration.

Several authorities on implant
prosthodontics have suggested that
the use ol electrosurgery or laser sur-
gery in the vicinity of a dental implant
can cause irreversible damage to peri-
implant bone as a result of overheat-
ing. Nevertheless, there s hittle re-
search published to support or refute
these concerns about electrosurgery,
while studies of laser surgery present
contlicting results,

An in witra study by Wileox et al
from Creighton Unversity, Mebraska,
evialuated local heat effects generated
from the use ol:

o 2 different conventional elec-
trosurgical units—unipolar
units (model 400E, Whaledent,
New York, N.Y.: model 90FFP,
Fliman, Hewlert, N.Y.),

imodel EQO8, HGM, Salt Lake

City, Uah).

Rool-torm implants were placed
i fresh bovine b sections in conjunc-
tion with an internal thermistor
(Tandy, Fort Worth, Tex.). Temperas-
ture increases were measured dunng
a simulated invitro surgical procedure
to remove the soft tissue covering the
implant.

Stanistical analvsis was used to
summarize the results and test the
hypothesis that ne significant differ-
ence in temperature change would be
produced with any of the tested umits
in typical clinical use. Analysis of vani-
ance for repeated measures was used
for hypothesis iesting.

The laser surgical device pro-
duced cumulative temperature in-
creases <1°C. The bipolar electrosur-
gical unit produced temperature
increases <3°C. The traditional elec-
trosurgical unit routinely produced
damaging temperature increases that
exceeded 10°C,

Comment

Prosthodontists commonly use a
conventional electrosurgical hand-
piece 1o remove or recontour redun-
dant soft tissue and to expose finish
lines of tooth preparations for impres-
sion making. The results of this study

The bipolar electrosurzcal device
is @ newly developed unit with a buil-
n salety feature to reduce heat gen-
eration. It appears that the bipolar
eleetrosurgical unit and the Nd:-YAG
laser unit have potential for use under
highly controlled conditions for minor
soft-tissue surgery in the vicinity of an
nsseointegrated implant.

Additional studies may confirm

the safety of the bipolar unit and the
laser device. However. dentists are ad-
vised to proceed with caution. A con-
ventional scalpel or tissue punch 1
probably the best approach because it
15 safe, relatively ethcent and highly
cost effective.
Wikcow CW, Wilwerding T™, Walson P, Mior-
ris IT, Use of etectrosireery and lasers in the
presence of dental impdants. Int | Oral Maxil-
lofac lmplants 2000 16:578-582

Do you or your staff have any
questrons or comments about
Prosthodontics Newsletter?
Mease wrile or call our office. We
would be happy to hear from you.



