CLINICAL ARTICLE

Relation between corroded silver points and

endodontic failures

Fernando Goldberg, DDS

Several recently published papers
have questioned the role of the silver
cone as an acceptable root canal
filling material because of its suscep-
tibility to corrosion and its inability
to adequately seal the root canal.
Although the hazard that fluid per-
colation through a partially sealed
apical foramen can lead to corrosion
of the silver point and eventual fail-
ure of the endodontic therapy, silver
cones have been used successfully for
many years in endodontic practice.
Currently, the use of silver cones is
more restricted, although there are
special instances in which they can
be used to particular advantage,
such as filling especially fine or
curved root canals. Because of the
controversy about the use of the
silver cone as a root canal filling
material, it was thought that a study
concerning the corrosion of silver
cones in clinical use and the relation-
ship of corrosion to the success and
failure of the treatment would prove
enlightening.

MATERIAL AND METHODS

Ten silver cones were removed
from the root canals of teeth of
patients who had been treated one to
six years previously. The treatment
was evaluated clinically and radio-
graphically as either an endodontic
success or failure based on the follow-
ing criteria: clinically, the presence
or absence of pain, and the state of
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the periapical tissues; and radio-
graphically, the condition of the
periodontal membrane, medular
bone, lamina dura, and root. Using
these criteria, four cases were consid-
ered successes, and six cases were
considered failures (Table).

In case 4, the silver cone extended
beyond the apex of the palatal root.
After removal, the silver cones were
analyzed macroscopically. Then they

were cut with pliers so that the apical
portions could be mounted in 10-mm
specimen holders and examined un-
der the scanning electron micro-
scope. In three cases (1,4,10), the
surfaces of the silver cones were also
studied by electron probe microanal-
ysis in an effort to identify the chem-
ical elements on the surface of the
silver cone.

Table * Evaluation of relationship of silver cones to endodontic treatment.

Evaluation:
Length of (clinical and Scanning
Case treatment radio- Macroscopic microscope
no. Tooth (years) graphic) appearance appearance
1 Maxillary right 2 Success  Cones well-ce- Signs of corrosion
first premolar mented, dry,
clean
2 Maxillary left 5 Failure  Cones underfilled Signs of corrosion
first premolar
3 Maxillary left 5 Success  Cone slightly Corrosion
second premo- black
lar
4 Maxillary right 4 Failure  Black, rough Signs of corrosion
first molar notching at
apical third
5 Mandibular right 6 Success  Cone well-ce- Without corro-
second molar mented sion
6 Mandibular right 4 Failure  Cones slightly Without corro-
first molar black at apical  sion
third
7 Maxillary right 2 Failure = Cone unfitted, Signs of corrosion
second premo- black, rough
lar
8 Maxillary right 1 Failure  Cone unfitted, Signs of corrosion
first premolar black
9 Mandibular right 5 Success  Cones unfitted Corrosion
second molar
10 Mandibular left 3 Failure Cones unfitted,  Without corro-

second molar

slightly black sion

s




RESULTS

Corrosion appeared as surface fis-
Sures and erosions, which were
located mainly in the apical portion
of the silver cones. Corrosion de-
Creased considerably toward the
middle zone. This was confirmed
With scanning microscope examina-
tion and microanalytic study.

OF the four cases considered to be
Inical and radiographic successes
(1»3,5,9), signs of corrosion were
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observed in three (1,3,9). The
remaining case (5) showed no evi-
dence of corrosion (Fig 1,2).

Six cases were considered clinical
and radiographic failures (2,4,6,7,
8,10). Signs of corrosion were ob-
served in four (2,4,7,8), whereas the
remaining two (6,10) showed no
signs of corrosion (Fig 3,4).

Clinically, when the cone was
loose within the root canal, without
sealer, and could easily be removed,
it generally showed some corrosion.

Frg 1—A, radiograph of case 9 shows endo-
dontic success. B, silver cone with corroded
areas (orig mag X 300). C, high magnifica-
twn (orig mag X 2,000). D, higher magnifi-
cation (orig mag X 4,000).

Fig 2—A, radiograph of case 5,
evaluated as an endodontic suc-
cess. B, silver cone without signs
of corrosion (orig mag X 1,000).

The cones that fitted properly and
had been correctly cemented showed
fewer signs of corrosion, or none at
all. In overfilled silver cones, the
degree of corrosion was greater, and
peeling of the overfilled surface was
observed (Fig 3).

The presence or absence of corro-
sion visible through the scanning
electron microscope was corrobo-
rated by the microanalysis study in
the three cases evaluated with this
method.
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Fig 3—A, radiograph of case 4, evaluated as
endodontic failure. Palatal silver cone overfills
root canal. B, great signs of corrosion at over-
filled portion (orig mag X 80). C-D, high
magnification shows peeling surface of silver
cone (ong mag X 200 and X 600).

Electron probe  microanalysis
showed the presence of phosphorus,
sulphur, chlorine, calcium, and some
concentrations of sodium and potas-
stum in the apical portion of two
cases (1,4). In both cases, no chemi-
cal elements were found in the mid-
dle third of the cones. In case 10, only
silver was found on the surface.

DISCUSSION

Silver cones have the potential to
corrode in the root canal when fluids
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percolate between the cone and the
dentin wall.'* Although it is difficult
to achieve a hermetic seal with a

1-6

silver cone and root canal sealer,** a
correct endodontic filling technique,
with the complete closure of the
dentinal wall-silver cone interphase,
can be achieved to prevent leakage
and silver corrosion. When tradition-
al endodontic treatments are ana-
lyzed, it is important not to condemn
a material or a technique when the
real problem may be lack of care
taken during operative procedure.’

Fig 4—A, radiograph of case 10 evaluated as
an endodontic failure. B, distal silver cone
without signs of corrosion (orig mag X 400)

Even in cases in which little corro-
sion occurs, the material may be
tolerated,” as long as it is confined to
the root canal. The problem of corro-
sion occurs in overextension, as silver
cones remain in close contact with
the periapical tissues. In such cases,
corrosion is greater. Our observations
in cases of overextension confirm
those of other authors in regard t0
surface peeling on the silver cone."”

In this paper, only clinical and
radiographic criteria were used t0
evaluate successes and failures. Al



though differences in the results
might be obtained if histologic crite-
ria are used,” it was convenient to
adopt the former criteria because
endodontists use them in clinical
practice.

The results obtained in this study
showed that corrosion of the silver
cone occurs in both successful and
unsuccessful cases. Similar findings
were observed in cones that were not
corroded. Several factors may con-
tribute to the success or failure of
endodontic treatment, but we think
it would be hasty to consider corro-
sion as the only factor for condemn-
ing a filling material or technique
used successfully for so many years.

CONCLUSIONS

Although the possibility of corro-
sion of silver cones must be consid-
ered clinically, corrosion is not the
sole factor in accounting for endo-
dontic failure. Signs of corrosion are
greater in the apical third of the
silver cone, in which there is general-
ly an insufficient amount of sealer,
The presence of the silver cone in the
periapical tissues resulting from over-
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extension represents a clinical prob-
lem because, in these cases, the corro-
sive products might endanger the
normal state of the periapical tis-
sues.

SUMMARY

Ten silver cones were removed
from teeth treated endodontically
and were analyzed using scanning
electron microscopy and electron
probe microanalysis. In seven of the
cones studied, signs of corrosion were
found; in the other three, no corro-
sion was seen. The possibility of cor-
rosion occurring is related to the
quality of the endodontic filling
technique. The presence of corrosion
on the silver cone within the root
canal is not the sole determining
factor in the success or failure of the
endodontic treatment.
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