











Operative Dentistry

Table 3 Ratings of the restorations according to the USPHS criteria

Color Cavosurface Marginal
match discoloration Anatomy adaptation Caries
(A-B-C) (A-B-C) (A-B-C) (A-B-C-D) (A-B)
Concise

Baseline 23- - 27- - 27- - 27- - - 27-

6 mo 22- - 21- 5- 25-1- 24- 2- - 26-

ly 16-2- 17- 5- 20- 2- - 22-

2y 15-3- 19- 2- 19- 2- - 21-

3y 13-4- 17- 4- 20- 1- - 21-

4y 14-3- 17- 4- 20-1- 17- 4- - 21-

S5y 13-3- 18- 2- 18- 2- - 20-

6y 14-2- 18- 2- 18-2- 17- 3- - 20-
Baseline 58- - 62- 1- 61-2- 62- 1- - 63-

6 mo 51-1- 49- 8- 55-2- 53- 4- - 56-1 (*)
ly 35-1- 34- 6-1 (o) 37-3-1 (o) 35- 6- - 38-3 (000)
2y 35-1- 32- 9- 39-2- 36- 5- - 39-2 (00)
3y 33-3- 31-10- 37-4- 28-13- - 38-3 (*00)
4y 21-5- 24- 7- 29-2- 21-10- - 28-3 (000)
5y 18-7- 24- 6- 26-4- 26- 3-0-1(*) 27-3 (000)
6y 11-8- 22- 1-1 (o) 16-7-1 (*) 18- 4-1-1 (*o) 22-2 (*o0)

Silicap

Baseline 33- 36- - 36- - 36- - - 36-

6 mo 22-5 24- 4-2 (o0) 27-2-1 (%) 18- 8-0-4 (***0) 30-

ly 20-4 22- 4-1 (o) 23-4- 24- 3- - 27-

2y 18-5 21- 5- 18- 8- - 25-1 (%)
3y 17-5 18- 6-1 (o) 16-6-3 (***) 15- 7-1-2 (**¥) 25-

4y 11-3 13- 4- 10-6-1 (*) 11- 5-0-1 (*) 17-

5y 9-2 7- 6-1 (o) 6- 8- - 14-

6y 8-2 10- 2-1 (o) 6- 7- - 13-

Color match, cavosurface discoloration, anatomy: A and B = acceptable; C = unacceptable.

Marginal adaptation: A and B = acceptable; C and D = unacceptable.
Caries: A = acceptable; B = unacceptable.

o = unacceptable USPHS rating; restoration not replaced.

* unacceptable USPHS rating; restoration replaced.

posite resin discolored markedly compared to those in
other patients. In some patients, discoloration was only
observed in one of the composite resin materials (Fig 5).

The USPHS ratings for bulk and cavosurface margi-
nal discoloration did not differ between the two com-
posite resin materials, according to the Fisher exact
test. The statistical tests indicated P = .12 for bulk dis-

coloration and P = .19 for cavosurface marginal dis-
coloration.

Comparisons of the direct USPHS ratings with the
indirect photographic scores are shown in Table 5.
Overall, the photographic scores were usually the same
or poorer than the direct USPHS ratings, except for
two restorations in which the direct USPHS ratings in-
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surfaces and better translucency. However, the macro-
filled resin showed better survival than did the micro-
filled composite resin. In spite of increased surface
roughness and plaque retention, no secondary caries
was observed among the macrofilled composite resin
restorations. In comparison, five microfilled composite
resin restorations were replaced because of secondary
caries. The increased proportion of organic matrix in
microfilled composite resins results in a lower modulus
of elasticity and a higher coefficient of thermal expan-
sion. These physical properties have been related to in-
creased marginal leakage and secondary caries,” al-
though no clinical studies have confirmed such a rela-
tionship. The present data are in agreement with the
hypothesis, but the low number of restorations with
secondary caries and the unequal placement of micro-
filled and macrofilled composite resin restorations pre-
clude any definite conclusions. On the other hand, the
results indicated that it is probable that other material
factors besides the surface roughness are related to in-
creased risk of secondary caries along composite resin
restorations. This is in agreement with results of a pre-
vious report on a 6-year longitudinal study of seven an-
terior composite resins.!

Several clinical studies have reported on the perfor-
mance of Concise and/or Silar after 3 years,!” ! 5
years,” 6 years'® and 16 years.?! The present results
from a general dental practice are in many respects dif-
ferent from other clinical studies, possibly because
most studies are done on selected patients or by den-
tists working without time constraints. Only studies
with more than 5 years of observation report any sec-
ondary caries.'®?**! The poorer clinical USPHS ratings
for anatomic form among the microfilled composite
resin restorations indicate that they had less resistance
to surface material loss than did the macrofilled com-
posite resin restorations, in contrast to other clinical
data."” Finally, the present long-term data for the Con-
cise restorations are significantly better than those re-
ported by Smales,?’; those restorations were placed in a
dental school. Van Dijken'® reported that 30% of the
restorations made from Silar show unacceptable dis-
coloration after 4 years, and 40% after 6 years. Davis
and Mayhew!’ reported that Silar restorations tend to
be slightly more opaque and lighter than the surround-
ing tooth structure. Other investigators have reported
marked discoloration of Silar restorations. Timmons et
al'8 reported that the conventional = type composite
resins show better color stability than the microfilled-
type composite resins; their findings differ from the
present results. Dogon et al*® replaced 47 % of 583 Silar
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restorations after 3 years; of these, 93% were replaced
because of bulk discoloration. Crumpler et al® con-
cluded that microfilled composite resins display poorer
color match than the conventional composite resins,
and that a decline in color resistance occurs mainly af-
ter 2 years. Lambrechts et al” have also suggested that
restorations made from Silar become unacceptable af-
ter 4 to 5 years because of yellow-brown bulk discolor-
ations.

Previous studies have shown that the use of enlarged
color transparencies is helpful for assessing several
clinical characteristics of composite resin restora-
tions.* The disadvantage of using color transparencies
is that interproximal tooth regions cannot be exam-
ined. Additionally, restoration margins placed subgin-
givally cannot be assessed, although the presence of
gingivitis can be scored semiquantitatively. Further dis-
advantages of the indirect technique are that fractures
along the cavosurface margins and the surface texture
are difficult to detect,*?* and that two photographs are
needed to evaluate the full extent of the cavosurface
margins. On the other hand, the main advantage of
photographs over direct clinical evaluations is the per-
manent recording of the restoration status. Further-
more, the procedure for recording the restorations is
repeatable and enables an objective recording of the
color differences.

The poor correlation between the USPHS ratings
and the photographic scores for bulk and cavosurface
marginal discoloration indicated that the clinical evalu-
ation may be the least sensitive of the two techniques.
However, the reflectance spectra from tooth-colored
materials and hard tissues differ, and the differences
depend on the wavelength of the incident light.?* Fur-
thermore, there are differences in microfilled and mac-
rofilled composite resins, because of the different light-
scattering properties of small and large filler particles?
(see Table 2). Finally, in translucent materials, the re-
flectance spectra are influenced by the specimen thick-
ness? and the surface morphology.’ Thus, the discrep-
ancy of the direct and indirect evaluations may signify
that the reflectance spectra of the tooth and the resto-
ration recorded on a photograph under a specific illu-
minant cannot normally be created in vivo.

Composite resin discoloration may arise from three
causes: surface staining, changes in the opacity result-
ing from alteration of the interface between the resin
and filler, or intrinsic discoloration of the resin matrix
by thermal or photochemical means.?® The relative im-
portance of the three mechanisms on bulk and on cavo-
surface marginal discoloration will vary for different
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patients, as observed in the present study (see Fig 5).
Recent findings have shown that two types of intrinsic
discoloration of composite resin restorations may be
present.?? One mechanism is dependent on chemical
alterations of the different material components, ie, the
chemical activators, initiators, inhibitors, and
monomers. Traditionally, the bulk discoloration in
chemically activated composite resins has been related
to oxidation of the tertiary amines used in the initia-
tor/accelerator catalytic system,*® which was the same
for the two composite resins in the present study. The
main differences between the two composite resin ma-
terials were the significantly higher organic matrix and
the smaller filler particles in the microfilled composite
resin. An oxidation of residual unreacted C = C in the
organic matrix produces colored peroxide compounds
and a yellowing of the material.”! Thus, the clinical ad-
vantage of obtaining a smoother surface is compro-
mised by the increased content of organic matrix that
may decrease the color stability.!” The other bulk dis-
coloration mechanism is penetration of extrinsic color-
ants.”® To what extent this discoloration mechanism oc-
curred in the present study is uncertain. Finally, the ap-
pearance of surface discoloration is influenced by the
surface roughness.?’ Dentists commonly polish the
tooth surfaces with pumice at yearly recalls. Although
the short-term effect of this polishing may be evident,
no studies have shown yearly polishing to have a bene-
ficial effect on the long-term resistance against bulk
discoloration.
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