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Subgingival restorations with overhanging margins
are associated with gingival inflammation and loss of
attachment, as demonstrated by histological1"4 and epi-
demiologica! studies.5"10 Even subgingivally well adapted
restorations enhance an inflammatory periodontal re-

sponse11, 12 apparently caused by bacterial plaque rather
than by chemical or mechanical irritation from the re-

storative material per se.13
A high prevalence of overhanging margins associated

with subgingival restorations has been reported.7
Trimmers, chisels, surgical blades and reciprocating

motor-driven diamond tips, are among the instruments
used to remove overhangs as part of the hygienic phase
of periodontal treatment. The purpose of the present
study was to assess in vitro the effectiveness of these four
different instruments in the removal of overhangs from
amalgam restorations.

Materials and Methods

Forty recently extracted human teeth, kept in a solu-
tion of alcohol 96% and glycerine (1:1), were selected for
this study. The teeth had Class II amalgam restorations
with overhangs which were detectable clinically by a No.
3 cowhorn explorer.

The teeth were mounted in plaster casts, and randomly
assigned to four different groups of 10 teeth each. Amal-
gam overhangs were removed, using one of the following
instruments for each group: (1) Rhein Trimmer No. 31-
32,§ (2) Chisel No. 24-25, || (3) No. 12 Surgical blade^
(4) Reciprocating-motor-driven diamond tip.**
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These instruments were used by the same operator,
until the overhangs were clinically undetectable. Upon
completion, a second operator checked the smoothness
of the treated areas by means of a No. 3 explorer.

The smoothness of the tooth-amalgam interface was

then examined on each specimen by means of a surface
measuring instrument, SURFANALYZER model 150
Drive, equipped with a calibrated probe, model 21-3100-
00 running at a constant speed and providing a gauging
system. The probe output was recorded revealing the
surface profile of the tooth-amalgam interface with mag-
nifications of 100 horizontally and 1000 vertically.

The tooth was horizontally positioned with the instru-
mented area facing up. The probe always ran perpendic-
ularly to the long axis of the tooth, from tooth to resto-
ration and with a constant pressure of 100 mg. Four
tracings from each specimen were recorded. These trac-

ings recorded the profile of the interface. Thus, by mea-

suring the vertical discrepancy at the tooth-restoration
interface and recording it on the calibrated paper, the
effectiveness of the instruments to remove the overhangs
could be assessed.

The average of the readings for each experimental
specimen was determined which provided the mean

profile score for the particular tooth. A mean for each
instrument was also obtained by averaging the individual
mean profile scores of the ten teeth in each group. The
results were subjected to statistical evaluation.

After the profile scores were obtained, the teeth were

dehydrated, mounted on plastic stubs, and coated with
gold-palladium alloyff in a coating unit. The tooth-
restoration interfaces were then observed under the scan-

ning electron microscope (Super II).ft The interfaces
were photographed at 140 magnification, adjusting the
beam-specimen angulation to provide the best visual
field.

Results

The mean profile scores recorded for the teeth varied
from 1 µ  to 4 µ  in the four groups (ranging for
individual tracings from —2 to 6 µ  ). Those values are

indicative of the severity of the overhangs left after
instrumentation at the tooth-restoration interface. In
other words, this is the mean discrepancy measured in a

mesio-distal direction between the approximal root sur-
face and the approximal surface of the amalgam. Table
1 shows the number of teeth and percentages according
to the mean discrepancy recorded and the instrument
used. The chisel was responsible for 75% of those treated
teeth showing the highest discrepancy, whereas the re-

ciprocating motor-driven diamond tip treatment was

used for 55% of those teeth that showed the least dis-
crepancy. A Chi square test showed significant differ-
ences among the results obtained with the different
instruments (  < 0.05). An analysis of variance was

ft International Scientific Instruments, Mountain View, Calif.
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Table 1. Number of Teeth (and Percentages) According to the Mean Discrepancy (Overhang) Recorded After Instrumentation and the Instrument
Used

Chisel 0 0.0 2 11.8 5 50.0 3 75.0 10

Trimmer 2 22.2 5 29.4 2 20.0 1 25.0 10

Blade 2 22 .2 6 35. 3 2 20 .0 0 0.0 | 10

EVA 5 55.6 4 23.5 1 10.0 0 0.0 10

Total 9 100.0 17 100.0 10 100.0 4 100.0 40

Chi Square: 17.325
D.F. = 9

Sig. = 0.0439
The chisel accounts for 75% of the teeth with the highest overhang left, while the EVA accounts for 55% of those with the least mean profile score.

performed to test the hypothesis that the mean discrep-
ancy was the same for the four instruments tested (Table
2). This showed significant differences (  = 0.0008), and
therefore Scheffe's method of multiple comparisons was

used to test each of the pairwise differences in instru-
ments at the 5% level of significance. Significant differ-
ences were found between the chisel and the surgical
blade and between the chisel and the EVA, but none of
the other pairwise comparisons were significant at the
0.05 level. Nonparametric analysis of the data was also
performed with similar results.

Figures 1 to 4 show profile tracings and their corre-

sponding SEM photographs representative of tooth-res-
toration interfaces after instrumentation with chisel,
trimmer, surgical blade and EVA, respectively.

Discussion
If it is assumed that the use of a No. 3 explorer

represents an acceptable clinical mean to check for
smoothness after instrumentation, all the instruments
tested were effective clinically in removing amalgam
overhangs.

The results of the quantitative evaluation performed
by means of profilometric tracings demonstrated, how-
ever, that there was a difference between profilometric
and clinical assessments, since all samples showed some

discrepancy. It is evident that an explorer although sharp,
may fail to locate minute measurable irregularities due
to its relatively bulky tip.

Overhangs of 0.2 mm or more have been correlated
with interproximal bone loss.7 It is interesting that all the
mean discrepancies registered after instrumentation were

far smaller in value. Thus, from a clinical standpoint, all
instruments were effective in removing amalgam over-

hangs. The possibility exists of producing a reverse re-

lationship at the tooth amalgam interface with instru-
mentation. This will create an "underhang" (Fig. 3, Top)
which although probably easier to maintain, will also
favor plaque retention.

Future in vivo evaluation of these procedures seems

Table 2. Results From the Analysis of Variance

X SD

Chisel 3.10 0.73
Trimmer 2.20 0.91
Blade 2.00 0.66
EVA 1.60 0.69

F = 6.9330.
 = 0.0008.
The means obtained for each instrument tested were used. They

were computed by averaging the mean profile scores of the 10 teeth in
each group. The difference is highly significant.

pertinent, to confirm the results of this in vitro study.
However, it is reasonable to assume that due to problems
of accessibility it may be even more difficult to remove

overhangs in situ than on the bench. The purpose of the
present study was only to compare the instruments tested
on their effectiveness in removing amalgam overhangs
in an in vitro situation.

As an additional finding the scanning electron micro-
scope photographs revealed defects at the tooth-amalgam
interface not perceived clinically but definitely detected
through profilometric tracings (Figs. 1-4). All samples
presented a gap or a void in that area. These gaps
between tooth and restoration also have been reported
in other scanning electron microscopic studies.14"16 In the
present sample these gaps ranged from 10 to 50 µ  .
According to previous studies, voids of this magnitude
are not clinically detectable by visual inspection or by
probing with a sharp explorer.14,15 These defects in the
cervical adaptation of restorations have been related to

problems such as: enamel and/or amalgam fractures,
dimensional changes of the amalgam which alter its
adaptation to the cavity walls14 and poor condensation
of the material.15

However, it should be understood that as part of the
preparation of the samples for scanning electron micro-
scopic observation, it is necessary to dehydrate the spec-
imens. This could cause dimensional alterations which
might produce the gaps, although this type of defect has
been reported in both fresh and desiccated teeth.1ß The
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Figure 1. Top: Profilometric recording representative of an
individual tracing obtained after the use ofa chisel. Note that the
distance between two horizontal lines represents I pm, while that
between two vertical lines equals 10 pm. A vertical discrepancy of
5 pm is noted between the tooth (T) and the amalgam (A). This
represents the overhang left. There is also a 30 pm gap at the
interface. Bottom: Scanning photomicrograph of the same tooth-
amalgam interface left by the chisel (Original magnification, x
140).

Ill

Figure 2. Top: Individualprofilometric tracing after the use of
a trimmer. The vertical discrepancy (overhang) recorded between
the tooth (T) and the amalgam (A) is 4 pm. The gap at the
interface is 40 pm (distance between horizontal lines 1 pm, and
between vertical lines 10 pm). Bottom: Scanning photomicro-
graph of the same tooth-amalgam interface left by the trimmer
(Original magnification, x 140).
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Figure 3. Top: Individualprofilometric recording after instru-
mentation with a surgical blade. The discrepancy noted between
the tooth (T) and the amalgam (A) is 2 µ  . However, in this
instance a reverse relationship was established since the amalgam
was removed beyond the tooth surface. An "underhang" was
created. The gap at the interface is 50 µ  (distance between
horizontal lines 1 pm, and between vertical lines 10 pm). Bottom:
Scanning photomicrograph of the same tooth-amalgam interface
left by the surgical blade (Original magnification, x 140).

Figure 4. Top: Individual profilometric tracing after instru-
mentation with a reciprocating motor-driven diamond tip. There
is a discrepancy of less than 2 µ  between the tooth (T) and the
amalgam (A), which is similar to the irregularities left by instru-
mentation on the surfaces of both the tooth and the amalgam. A
shallow gap 10 µ  wide is noted at the interface (distance between
horizontal lines 1 pm, and between vertical lines 10
pm). Bottom: Scanning photomicrograph of the same tooth-
amalgam interface left by the EVA (Original magnification, X
140).
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potential for plaque retention in these gaps has been
demonstrated.15 Plaque will persist in these areas even

after thorough oral hygiene procedures due to their
inaccessability.

Summary
Forty recently extracted teeth with Class II amalgam

restorations with overhangs were divided into four
groups of 10 teeth each. The overhangs were removed
using one of the following instruments in each group:
trimmer, chisel, surgical blade and reciprocating motor-
driven diamond tip. Instrumentation was performed un-

til no irregularity could be detected clinically with a No.
3 explorer. The tooth-amalgam interfaces were examined
by combined use of a surface measuring instrument and
a scanning electron microscope.

Four tracings from each specimen were recorded and
the discrepancy at the tooth-restoration interface was

measured. The mean score for each tooth was deter-
mined, and the results were analyzed statistically. The
tooth-restoration interfaces were photographed at 140
magnification with the SEM.

The results indicated that all instruments tested were

effective in removing overhangs, since none of the mean

discrepancies registered after instrumentation exceeded
4 µ  . The surgical blade, and especially the reciprocating
motor-driven diamond tip eliminated overhangs better
than the chisel. Both SEM photographs and the profi-
lometric tracings revealed gaps or voids at the tooth-
amalgam interface, ranging from 10 to 50 µ  .

Acknowledgments
We are grateful to Ronald A. Yapp for his technical assist-

ance.

References
1. Waerhaug, J.: Tissue reactions around artificial crowns.

Removal ofAmalgam Overhangs 249

J Periodontol 24: 172, 1953.
2. Waerhaug, J., and Zander,  .  .: Reaction of gingival

tissue to self curing acrylic restorations. J Am Dent Assoc 54:
760, 1957.

3. Zander,  .  .: Effect of silicate cement and amalgam
on the gingiva. J Am Dent Assoc 55: 11, 1957.

4. Waerhaug, J.: Histologie considerations which govern
where the margins should be located in relation to the gingiva.
Dent Clin North Amer 161, 1960.

5. Trott, J. R., and Sherkat,  .: Effect of Class II amalgam
restorations on health of the gingiva: A clinical survey. J Can
Dent Assoc 30: 766, 1964.

6. Alexander, A. G.: Periodontal aspects of conservative
dentistry. Br Dent J 125: 111, 1968.

7. Björn, A. L., Björn,  ., and Grkovic, B.: Marginal fit of
restorations and its relation to periodontal bone level. Part I:
Metal fillings. Odontol Revy 20: 311, 1969.

8. Gilrnore, N., and Sheiham,  .: Overhanging dental
restorations and periodontal disease. J Periodontol 42: 8, 1971.

9. Glyn Jones, J. C: The success of anterior crowns. Br
Dent J 132: 399, 1972.

10. Leon, A. R.: Amalgam restorations and periodontal
disease. Br Dent J 140: 377, 1976.

11. Renggli,  . H., and Regolati,  .: Gingival inflammation
and plaque accumulation by well-adapted supragingival and
subgingival proximal restorations. Helv Odontol Acta 16: 99,
1972.

12. Valderhaug, J., and Birkeland, J. M.: Periodontal con-
ditions in the patients five years following insertion of fixed
prosthesis. J Oral Rehabil 3: 237, 1976.

13. Ramfjord, S. P.: Periodontal aspects of restorative den-
tistry. J Oral Rehabil 1: 107, 1974.

14. 0ilo, G: Adaptation of amalgams to cavity walls. / Oral
Rehabil 3: 227, 1976.

15. Saltzberg, D. S., Ceravolo, F. J., Holstein, F., Groom,
G., and Gottsegen, R.: Scanning electron microscope study of
the junction between restorations and gingival cavosurface
margins. J Prosthet Dent 36: 518, 1976.

16. Chan, K. C, Edie, J. W., and Svare, C. W.: Scanning
electron microscope study of marginal adaptation of amalgam
in restoration finishing techniques. J Prosthet Dent 38: 165,
1977.


