GOLD FOIL *

by GERALD D. STIBBS, B.Sc., D.M.D., Vaacouver, B.C.

INTRODUCTION

HEN contemplating the prepara-
tion of a presentation on gold foil
for a meeting such as this, one cannot
but meditate a bit on the paradoxical
position held in dentistry by gold foil.
It is one of. the earliest of filling
materials. There are other means of
filling teeth; yet, where foil is indi-
cated, no operative dentist of sound
judgment and ability will deny that
it is the restoration of unquestioned
superiority. It has remained, through
the years, the yardstick of operative
‘ability and dental restorative per-
fection.

However, this material fell into dis-
use for a time, in all but a few isolated
areas in the world. The reason, of
course, was that too many were wait-
ing for an easy panacea, rather than
settle down to the task of acquiring
an adeguate technique to handle gold
foil in an efficient, practical manner.
As a result there have been two de-

_ velopments. First, the turning to other
materials,—most of which have proven

_inadequate, even when more care is
used in their manipulation than is
required for foil.

The second development has beéen a
tendency to emphasize the preventa-
tive phase of dentistry. Such efforts
are laudable. Our research workers
have struggled valiantly and sincerely
in a fight to prevent dental caries.
Some progress has been made, and
undoubtedly the future holds promise
of greater achievements in this field.
In the meantime, however, to0 many
of the practising members of the pro-
fession have continued to await the
millennium, and to fill in the time by
extracting teeth, (many of which-could
be made serviceable for years by
proper restorative means), and then
fitting out the resultant cripples with
pieces of prosthetic jewelry.

It has been commonly observed that
at a convention such as this, the
clinics which draw the greatest crowds
are those which deal with the blocd
and thunder, — the extractions and
alveolectomies, and the beautiful, ex-
pensive, triple-suction replacements!

A pitifully few of the profession
have realized that until research finds
the means of preventing the onset of
caries, we can and should practice the
most reasonable and practical ap-
proach to the problem yet known.
That solution is the arresting of decay
by the careful restoration of lost tooth
structure in the first stages of the
destructive process by means of the
most péermanent filling material at our
disposal. And what is that material?
The previously mentioned yardstick of
perfection—Gold Foil.

A perusal of the program shows that
the committees in charge have endeav-
oured to produce a very complete and
well-rounded panoramic view of the
many phases of modern dentistry.
They are to be commended for seeing
fit to give operative dentistry a promi-
nent place in their plans. Yet, is it
flattering to us as a profession that
our desires should be so accurately
interpreted, that out of twenty differ-
ent group clinics only one is required
on gold foil?

However, a little light is better than
none, especially in the dark. There is
hope for a more widespread revival of
sound operative procedure. Whereas,
in the past, many meetings have had
no evidence of gold foil on their pro-
grams, today no. really progressive
program committee considers its line-
up of clinics ,complete unless some
place is given to foil. Speed the day
when, a$ a matter of course, they will
present to us not only one paper on
gold foil, but what is of more value,
groups of chair clinics, showing actual
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cavity preparations and methods of
manipulating the material.

The disfavour accorded foil for a
time was a natural reaction to the mis-
taken enthusiasm which engendered an
era of sittings of many hours to insert
huge fillings with the automatic mallet
and which resulted in premature aging
of the operator, premature death of
the pulp, and a prayer for delivery by
the patient.

However, recent leaders in operative
dentistry have diligently refined gold
foil technique, and have determined the
common sense indications and contra-
indications for its use. As a conse-
quence, the operation has been stand-
ardized so as to make it one of
comparative ease for the patient, free-
dom from hazard for the tooth, and a
definite pleasure and stimulus for the
operator.

It is my hope to bring to your atten-
tion some of these refinements in pro-
cedure. Many of you know of them;
some are using them. Perhaps you will
bear with the review while the few

others hear of them, either for the.

first time, or from a different view-
point than before. It must be confessed
that the information is not offered as
being original in any sense. Rather,
it has been absorbed over a period of
some ten years spent in active gold
foil study club participation, and to
the leaders of the study clubs sincere
gratitude is acknowledged.

The points to be brought out are
principles and details of technique as
being taught for the past twenty-five
years by Dr. W. I. Ferrier of Seattle,
and as currently reviewed and empha-
sized in the Vancouver Ferrier Study
Club by its instructor, Dr. G. A. Ell-
sperman of Bellingham, Washington.

Stupy CLUBS

Let me here say a word in favour
of study clubs. It is only by group
study and constant criticism that one’s
proficiency in technique develops.
From a paper or discussion such as
this, some points are picked up; the

occasional operator will absorb enough
of a technique to utilize it ‘in toto’ in
his practice; but the most good is
achieved, and the finer points are
learned only by months and years of
consistent study club participation. As
a case in point, Dr. Ferrier’s original
group in Seattle has been meeting
regularly each month for twenty-five
years. The members would not miss a
meeting for any reason short of a
broken leg, and they each realize that
they are learning all the time. They
know, too, that their practices are of
the calibre they are as a direct result
of their membership in a gold foil
study club.

One cannot but feel that it would be
of unlimited value for more groups of
sincerely interested individuals to or-
ganize foil study clubs under compe-
tent guidance, making the entrance
requirements such that only those
who mean business will be admitted,
and then stick to it and experience the
thrill and joy of feeling one’s ability
and judgment develop, no matter from
what degree of accomplishment the
effort commences. The acquisition of
dexterity in the use of gold foil is at
once challenging and stimulating.

PRE-REQUISITES

In entering upon a consideration of
gold foil, one of the first pre-requisites
is the rubber dam. In past years the
rubber dam has been subjected to all
the indignities and negligence usually
accorded an ugly duckling. Some men
even boast of having no dam in their
offices. As Dr. Prime of Omaha has
said—«“they might just as well boast
of not washing their hands.” For some
reason the technique of application
has been made unnecessarily cumber-
some and time consuming, and in some
cases even damaging to the very tis-
sues it was supposed to protect. In
actual fact the application of a rubber |
dam should be a procedure as effort-
less and natural as putting on your
tie. It should take only two or three
minutes to accomplish, including the
placing of necessary clamps and block-



ing them with compound. The value of
the dam and the technique of applica-
tion have been well covered previously
in the literature. Two articles I would
particularly recommend that you re-
read are the ones by Dr. H. M. Cline
in the Journal of the Canadian Dental
Association, January 1940, and by Dr.
G. A. Ellsperman in the June 1944 issue
of the same publication. General prin-
ciples to be pointed out are to stand-
ardize the placement as much as
possible in each case. Your nurse then
knows what to expect, a closer co-
operation will be developed, and the
time element will be practically elimi-
nated as a factor in the operative

procedure. Another cardinal principle -

is that is is never necessary to ligate
teeth to place or retain a rubber dam.
That little stunt is one of the finest
ways to assure the patient of an early
visit to a periodontist. It might be said
that inaugurating the daily use of the
rubber dam is the beginning of wisdom
in operative dentistry.

The second of the pre-requisites to a
gold foil operation is, of course, proper
armamentarium. Under this heading
would " be included instruments and
gold foil. In respect to instruments;
finely-made accurate hand instruments
are a distinct advantage Such are now
avallable Remember that 1nstruments
must be kept keenly sharpened It may
be necessary to sharpen an 1nstrument
one or more times during the prepara-
tion of a cavity. Consider, too, that
only about one millimeter of the blade
of an instrument is properly tempered,
and that w1th sharpening the effective
life of an instrument is soon expended
However, they are reasonable in price~.
and should be discarded or sent in. for
re-cutting as soon as their best purpose
has been served. The best of operators
would be serlously ‘handicapped with

.dull, worn-out 1nstruments therefore,
the average one of us is dehberately
practising the “hard way” if he keeps
sharpening his instruments right up to
the handle. Burs are, of -courseé, in-
cluded with instruments. Use fine,
sharp, true burs and discard them or

set them aside for less exacting work
after the first use. Get fun out of your
foils,~—and one of the best ways to do
that is to work with tools in the best
of condition.

For the placing of the gold, hand
instruments are used. Condensation is
accomplished by a combination of hand
pressure by the operator, augmented
by blows from a mallet in the hand of
the assistant. A rhythmic teamwork is
acquired so that there are two mallet
blows for each placing or stepping of
the plugger. The plugger point is
moved systematically half of its dia-
meter each time, condensing the gold
in regular rows. This avoids the occur-
rence of soft spots in the filling and
also makes the gold flow progressively
in the direction in which the plugger
is inclined.

There are a few locations in which
the mallet and hand pluggers are not
the easiest means for gold condensa-
tion. These areas include gingival cavi-
ties on lingual surfaces of molars,
lingual pits in upper anteriors, and
occlusal pits and fissures of lower
molars. In these locations the right
angle attachment of the Hollenback
pneumatic condenser gives direct ac-
cess to the cavity.

The gold used is No. 4 non-cohesive
foil, obtained in book form and pre-
pared by the assistant during spare
moments. The advantages of so pre-
paring it are that the pellets are of
known size and bulk, and the ¢ylinders,
which are used in the non-cohesive
state, are far superior to any machine-
made forms at present available. The
4-inch square sheet of gold is cut into

1/8ths, 1/16ths, 1/32nds, and 1/128ths,
‘and rolled into pellets for use in the

cohesive state; sheets are also cut into
1/2's, 1/4’s, 1/8ths, and 1/16ths, and

‘then folded and rolled on a jeweller’s

broach into cylinders for non-cohesive
gold. The non-cohesive gold pellet is
rendered cohesive by heating it to a
red colour over an alcohol flame.

The preparation of the various
classes of cavities and the filling of.
them has been well and thoroughly




written by Dr. Ferrier in the Journal
of the American Dental Association in
April 1934, March 1936, and May 1941;
by Dr. G. A. Ellsperman in the March
1940 issue; and by Dr. R. E. Hampson
in the July 1942 issue of the same pub-
lication. It is well worth your while to
read and reread these excellent papers.
For the benefit of those who may not
have access to them, permit me to
summarize the essentials for each of
the major classes of cavity.

Crass 5 CAVITIES

The first class of cavity to be con-
sidered is the Class 5 or that occurring
in the gingival third of the tooth. It is
difficult to understand how the pro-
fession can be satisfied with any other
filling material than gold foil in these
areas, unless it be for the compara-
tively few cavities which, for aesthetic
reasons, demand a compromise with
perfection by placing porcelain inlays.

Most of you are acquainted with the
preparation for this type of dental
defect whether it be erosive or carious
in origin. The rubber dam is applied,
and a well designed gingival clamp
such as the Ferrier No. 212 is placed,
and blocked to position with modelling
compound (Fig. 1). It is never neces-
sary to cut or reflect the gingival tis-
sue for access to these cavities. The
bow of the clamp will carry the soft
tissue out of the way and protect it
from- injury during the operation. In

FIG. 1

Ferrier gingival clamp in position and block-
ed with modelling compound.

the large majority of these areas of
erosion or caries, observation will show
the cavity automatically outlined by
the defect. (Fig. 2) In general, the
gingival and occlusal or incisal walls

FIG. 2

‘Typical Class 5 cavity preparation, showing

gingival and occlusal walls slightly under-
cut, and mesial and distal walls flared.

are cut straight and parallel with
the occlusal plane; the mesial and
distal walls are also cut straight,
parallel with the corresponding’ line
angles of the tooth, and they meet the :
axial wall at a slightly obtuse angle.
The four circumferential walls meet
each other in sharp line angles. The
walls are so placed that these line
angles of the completed restoration
extend somewhat beyond the eroded or
decayed area, and lie under the gingival
tissue.. The only portion of the outline
which remains in view, then, is the ~
straight incisal or occlusal cavo-surface
line angle. Aesthetics are thus much
improved. Retention is gained between
the gingival and occlusal walls; the
outward flare of the mesial and distal
walls protects an otherwise potentially
weak area from possible fracture from
the wedging action of the gold.

The outline form is obtained by the
use of a small inverted cone bur, held



so that the end of the bur establishes
the mesial, distal and gingival walls,

and the side of the bur is used to cut

the occlusal wall. The walls and angles
are  straightened and trued with a
" small hoe, followed by a Wedelstadt
chisel, and in so doing the cavo-surface
.margins automatically receive a very
slight bevel; the axial wall is flattened
and smoothed with the Wedelstadt
chisel and the preparation is complete.

The filling-.of the cavity is accom-
plished by lining the walls with non-
cohesive cylinders. They are placed one
to a wall, on end in the cavity. First
the mesial and distal walls are cov-
ered; these two cylinders are locked in
place by the third placed against the
gingival wall; the fourth is then
wedged against the occlusal wall. All
are condensed by hand pressure with
parallelogram pluggers. The cohesive
foil is then started along the axio-
gingival line ‘angle and is retained
with a holding instrument until suffi-
cient bulk is obtained to lock it into
the occlusal wall. The foil is built up
saucer fashion against the four walls;
the plugger is stepped in rows pro-
gressing from the centre of the cavity
toward the margins, gradually pinch-
ing off the excess non-cohesive gold
at the margins. Contour is then
completed. - )

Finishing is accomplished -chiefly
with files and knife, then with fine
small - discs lightly Ilubricated with
vaseline, and finally the surface is
brought to a high polish on lowers
and posteriors, and to a satin finish
" on upper anteriors with a polishing
powder. A word of caution,—if the
gingival margin extends gingivally of
the cemento-enamel junction, care
must be exercised in finishing not to
ditch the cementum. Also, keep the
restoration cool during the discing
and polishing to avoid what has been
termed ‘barbecuing the pulp.’ After the
dam is removed, transilluminate the

gingival tissues to be sure that no.

trimmings or polishing powder still
remain under the gum line.

These gingival foils when placed

are a real thrill to patient, nurse and
operator. There is a sense of some-
thing really worthwhile having been
done. The greater portion of such a
foil is soon covered by the gum tissue,
gingivitis is not encountered, and re-
currence of decay is at a minimum
unless future gum recession should
extend beyond the gingival margin of
the restoration. '

Crass 3 CAVITIES

The class 3 cavity or that occurring
in the proximal surface of the anterior
teeth is the next to be considered. Here
again is a strong indication for foil,
especially in cases of incipient decay.
What other material can be placed
in one appointment that will restore
proximal contour, re-establish contact
and protect ‘the tooth as well and
as long as gold foil? In larger  cavi-
ties, especially those on the mesial
surfaces of the teeth, the demands of
aesthetics will many times contra-
indicate the use of foil.

One of the finest areas of this type
for foil is the distal surface of the
cuspid, either upper or lower. By uti-
lizing the modified preparation as ad-
vocated by Ferrier, an operation which
was formerly an ordeal with foil, and
consequently usually resulted in the
placement of an inlay and many times

FIG. 3

Typical Class 3 foil cavity in upper central

incisor, showing straight gingival wall meet-

ing lingual wall in a definite angle and

shoulder; the labial outline in harmony with

the tooth contour; and the retention solely

beween the gingival wall and the incisal
angle.



even a silicate cement, has now be-
come as relatively simple to complete
as a class 3.

Without going into detail, (Fig. 3)
the typical class 3 cavity is cut with a
straight gingival wall which meets the
lingual wall.in a sharp definite angle
and shoulder, which greatly facilitates
the placement of the foil. The labial
outline is cut parallel to the lobe of
the tooth and thus is in harmony. Re-
tention is between the gingival wall
and the rounded incisal point angle;
the labio-axial and linguo-axial line
angles are obtuse. The axial wall is
flat.

There are three indications for vari-
ations in the typical outline. The first
is in the distal surface of upper lateral
incisors which have a definitely round-
ed disto-incisal angle. Here the labial
outline is cut straight from the incisal
cavo-surface to the labio-gingival mar-
gin; and is parallel with the distal
lobe of the tooth throughout. The rea-
son for this variation is an improve-
ment in aesthetics, as well as provid-
ing a direct incisal approach for the
placing and condensing of the foil.

FIG. 4

Cavity form for the distal of the upper

cuspid. The labial and lingual outlines are

straight for greater access, and the labial
and lingual walls are well boxed.

FIG. 5

Cavity preparation for the distal surface of

the lower cuspid. The lingual wall is left

standing in these lower anterior teeth to
support the incisal angle.

The second variation occurs in the
distal surface of the upper cuspid, and
the reason this time also, is greater
access to the cavity for filling (Fig. 4).
The change, which becomes the nor-
mal in this preparation, is that the
labial and lingual outlines are straight
from the incisal cavo-surface margin
to the labio-gingival and the linguo-
gingival margins. This permits more
ease in placing and condensing foil into
the broad Iabio-lingual dimension
which occurs in these cavities, because
a direct approach is afforded.

The third variation is the prepara-
tion used for class 3 cavities in the
lower six anterior teeth (Fig. 5). The
labial outline is fundamentally the
same as for the typical preparation,
except that it can be held in so that
gold need not be visible. The chief
modification is that the lingual wall
is left standing to give greater
strength to the incisal angle of the
tooth. The lingual margin is extended
only sufficiently to secure one that can
be properly finished. All gold is placed
from the labial. As long as care is



taken to properly condense the gold
along this lingual wall, there will not
be recurrence of decay by reason of
the limited extension.

The filling of the class 3 cavity is
accomplished by the use of cohesive
foil entirely. It is started by placing
and condensing a small pellet in the
linguo-gingival angle. Successive pel-
lets are added to secure some bulk
(Fig. 6). This portion is securely held,
while the foil is carried along the
axio-gingival angle to the labio-gingi-
val angle. It is tied in to the labio-
gingival point angle with a few small
pellets, condensed with plugger force
directly into this angle (Fig. 7). It
should then be safe to discard the
holding instrument.

The next step is to complete the
coverage of the linguo-gingival shoul-
der, using a plugger from the incisal

FIG. 6
Placing and condensing foil in the Class 3

cavity. First pellets are placed in the

linguo-gingival angle.

directly along . the lingual margin.
This is the area where many foils are
defective and care should be taken to
. adequately condense the foil at this

FIG. 7

Foil locked into labio-gingival angle;
gingival wall and lingual shoulder covered.

point. If it is not done now, it is not
easy to do at any later stage.

From this point on, most of the gold
is added from the labial. The gingival
wall is covered and the gold is built up
toward the incisal angle along the
whole labio-lingual width of the axial
wall, keeping the lingual portion some-
what in advance of the labial portion
(Fig. 8). When the incisal third of the
lingual wall is reached, small pellets
are condensed into the incisal angle.
These are then joined to the main body
of foil by the addition of more foil
(Fig. 9).

A properly designed separator is
then placed and blocked with com-
pound, and the teeth slightly separated.
The step which Ferrier calls ‘making
the turn’ is then executed. There is a
change in direction of plugger force.
The holding instrument is now used
to support the filling gingivally, while
gold is added against the incisal third
of the lingual wall, and this portion and
the incisal cavo-surface are covered
to excess with force applied incisally
(Fig. 10). The balance of the bulk and
contour is then added, using a plugger



