PERSPECTIVES

OBSERVATIONS

Remaining challenges with Class II
resin-based composite restorations

lass II resin-based

composite restorations

continue to grow in

use and popularity. It

has been my observa-
tion from polling participants of
continuing education courses
that many dentists do not
include any amalgam restora-
tions in their practices, and that
the use of posterior tooth-colored
restorations is different from
country to country and in dif-
ferent economic groups of
patients. A survey showed that
68 percent of respondents in the
United States and Canada still
use amalgam at least part of the
time in their practices.! Other
surveys state that amalgam is
still a major treatment alterna-
tive.>* Amalgam use is not
declining rapidly.

Many patients prefer to have
tooth-colored restorations
instead of metal restorations.

I have watched the evolution in
the profession from metallic res-
torations to tooth-colored resto-
rations. I was a participant in
an informal clinical study of
Class II resin-based composite
restorations that began in 1968,
accomplished via clinical study

clubs in Denver and Idaho Falls,
Idaho. This study compared
Adaptic (Johnson & Johnson,
New Brunswick, N.J.), a popular
brand of resin material then
being promoted for use in Class
II locations, with amalgam.
Some of the Class II resin resto-
rations placed in that study 40
years ago still are serving. How-
ever, study club members have
informed me that the majority of
the early resin-based composite
restorations from the study have
failed, and many of the
amalgam restorations used as
controls still are serving.

Do the improvements in
resin-based composite since the
late 1960s allow this clinical
concept to become the major
restorative procedure for tooth
restorations, and is it a viable
alternative to the long-proven
amalgam restoration? What pos-
itive changes have occurred in
the past 40 years in resin-based
composite materials and
techniques?

In this column, I will express
my observations and describe
some of the research regarding
the current state of Class II
resin restorations. I also will
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address the changes needed in
materials and techniques to
improve the service potential of
this type of restoration.

STRENGTH AND RETENTION
OF SURFACE SMOOTHNESS
ACROSS TIME

The filler particles in resin-
based composite materials have
been changed and improved sig-
nificantly since their introduc-
tion in the early 1960s.
Although the resin formulation
has remained as bisphenol A
glycidyl dimethacrylate and
modifications of that resin
chemistry, the fillers in the
resin-based composite have been
changed significantly. In the
years since the introduction of
the resin-based composite con-
cept, filler particle size has been
decreased, and the filler compo-
sition has been modified. Cur-
rently, most resin-based com-
posite materials have glass filler
particles with a mean size
ranging from 0.4 micrometers or
400 nanometers to 0.6 uym or
about 600 nm, surrounded by
silicon dioxide particles that are
smaller than 100 nm in size.
These so-called microhybrid
resins can be polished initially
to a beautiful smooth surface.
However, it is well-known
among practitioners that the
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highly finished and polished
surfaces of the microhybrid
restorative materials from
almost all companies become
slightly rough and dull in
appearance during a short
service period. Therefore, they
accumulate stains from pig-
mented foods and drinks,
tobacco and other pigmented
materials placed in the mouth.
Silicon dioxide filler particles,
with a size usually ranging from
40 to 100 nm, have been used in
microfill restorative materials
(such as Durafill [Heraeus
Kulzer, Armonk, N.Y.] and
Heliomolar [Ivoclar/Vivadent,
Ambherst, N.Y.]). Contrary to
microhybrid materials, microfill
resin-based composites have
retained their polished surfaces
well across time, but they are
well-known among practitioners
to have only moderate strength,
occasionally experiencing frac-
ture during service when placed
in stress-bearing areas.

A recent entry in the market
is a one-of-a-kind product, Filtek
Supreme Plus (3M ESPE, St.
Paul, Minn.), which contains a
filler consisting of small zirco-
nium oxide spheres (20-70 nm)
sintered together. In short-term
clinical research, the material
has exhibited both smoothness
and strength, characteristics
attributable to the extremely
small size and the strength of
the zirconium oxide nanofill
filler particles.>® It is apparent
that when placed properly, the
current generation of resin-
based composites has strength
properties high enough to serve
in the posterior part of the
mouth without breakage, and
that some brands retain their
surface smoothness during
service, allowing them to be
adequate from an esthetic
standpoint. Numerous products
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are demonstrating those clinical
characteristics.

I suggest that manufacturers
seek fillers that allow their
products to retain surface
smoothness across the service
period expected of the restora-
tions and not just at initial fin-
ishing. Although advertisements
for composites often claim long-
term smoothness, it is well-
known among practitioners that
most microhybrid brands
become rough during service,
collecting unsightly stains,
developing surface degradation
and appearing dull and rough to
patients and other observers.

SHRINKAGE DURING
POLYMERIZATION

Most resin-based composites
shrink about 2 percent during
polymerization. The result is
that resin-based composite,
bonded to enamel and dentin,
produces residual stress and
strain in the teeth into which it
has been placed.®!?

Does 2 percent polymeriza-
tion shrinkage cause clinical
problems? Overall, it appears
that this level of shrinkage is
not a major problem. However,
there are potential negative
effects from stress in the
remaining tooth structure. Most
dentists have observed the
development of a “white line”
that appears on the marginal
areas of teeth during final fin-
ishing procedures, especially on
the occlusal surfaces of Class I
and II restorations. Some have
postulated that this line occurs
because of the stress that is
released in the tooth by the
trauma caused during finishing
and polishing procedures. There-
fore, I believe that manufac-
turers should seek to reduce the
polymerization shrinkage of
resin-based composites to mini-
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mize stress in remaining tooth
structure and thereby reduce
the potential production of the
unsightly and potentially caries-
prone “white line” during
finishing.

WEAR DURING SERVICE

Significant premature wear was
a major negative characteristic
early in the development of
these materials, as explained by
the well-known “plucking phe-
nomenon.” As the large filler
particles were released due to
wear of the resin matrix, micro-
scopic rough holes were formed,
causing what appeared collec-
tively to be wear of the overall
restoration. However, with
improved smaller filler particles,
wear has been reduced markedly
during the past many years to
the level that some of the
materials intended for Class II
use wear to a degree similar to
that of enamel.***

Manufacturers should seek to
produce resin-based composite
materials that wear as similarly
to enamel as possible. This char-
acteristic, if achieved, would
preclude the collapse of occlu-
sion with wear, as composite
material would wear at the
same rate as does enamel. If
unequal wear of the natural
tooth compared with the resto-
ration occurs, the maxillary and
mandibular teeth collapse into
one another, causing non-
working and working interfer-
ences, tooth breakage and,
potentially, temporomandibular
joint dysfunction.

POSTOPERATIVE TOOTH
SENSITIVITY

Every dentist has had patients
who have experienced unpre-
dictable postoperative tooth sen-
sitivity after receiving Class 11
resin-based composites.'® This
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frustrating situation was a
severe problem early in the use
of Class II resin restorations.
When a simple restoration
placed in a minimally prepared
tooth with Class II caries pro-
duces unbearable postoperative
tooth sensitivity that requires
endodontic therapy and hun-
dreds of dollars’ worth of subse-
quent treatment, patients are
rightfully upset.

Practitioners have observed
that either of the following tech-
niques reduces or eliminates the
postoperative tooth sensitivity
problem:
== Use a resin-modified glass
ionomer (such as Vitrebond, 3M
ESPE, or Fuji Lining Cement,
GC America, Alsip, Ill.) as a thin
(approximately 0.5-millimeter)
liner before placing the dentin
bonding agent. This technique
greatly reduced postoperative
tooth sensitivity.'”
== Place a dentin bonding agent
and then a thin (again, approxi-
mately 0.5-mm) layer of flowable
resin-based composite over the
bonding agent before placing the
restorative resin.

It appears that in spite of the
occasional postoperative tooth
sensitivity problem that still is
present among restorations
placed by inexperienced practi-
tioners, this unfortunate condi-
tion now is preventable when
either of the preceding tech-
niques is used.

OPEN CONTACT AREAS

Another annoying problem for
neophyte clinicians has been the
inability to produce tight, prop-
erly contoured contact areas
routinely. Most experienced den-
tists have solved this problem by
using sectional matrices. Among
the brands of sectional matrices
are Composi-Tight Silver Plus
and other variations of the same
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matrix (Garrison Dental Solu-
tions, Spring Lake, Mich.),
V-Ring System (TrioDent,
Katikati, New Zealand) and
Contact Matrix (Danville
Materials, San Ramon, Calif.).

SUMMARY

The remaining challenges with
some types and brands of Class
II resin-based composite include
surface roughness and a dull
appearance that occurs during
service, polymerization
shrinkage that occurs during
curing, and restoration wear
during service that is more than
the wear of enamel. All three of
these conditions have minor-to-
moderate observable negative
clinical effects and need to be
reduced or eliminated. Unpre-
dictable postoperative tooth sen-
sitivity and open contact areas
can be overcome with the tech-
niques I discuss in this article.

I predict that Class II resin-
based composite materials grad-
ually will replace other restora-
tive materials, mainly amalgam,
for routine use in posterior tooth
restorations. I encourage manu-
facturers to direct their energies
and research creativity to over-
coming the remaining chal-
lenges inherent in resin-based
composite materials. I en-
courage clinicians to use the
known procedures that will opti-
mize the ability of resin-based
composite to serve symptom-free
and with characteristics accept-
able in the long term. »
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