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PREFACE

THE MATERIAL in this book appeared originally as a chapter of Dr. C. N. Johnson’s
book Operative Dentistry, published in 1938 by the National Medical Book Company,
Inc., New York. That volume is no longer in print. To meet the need of having readily
available the knowledge and technique of the gold foil operation as refined and taught by
Dr. Walden I. Ferrier, this monograph has been published.
We are deeply indebted to Dr. Ferrier for granting permission to have this work
republished.

GERALD D. STIBBS, B.S., D.M.D.
Professor of Operative Dentistry
and Fixed Partial Dentures
Executive Officer, Department of
Operative Dentistry
School of Dentistry, University
of Washington

GOLD FOIL OPERATIONS

THE treatment of decayed and eroded teeth with gold foil requires a most
exacting technic and we must approach the subject from that standpoint. A filling
material of such proven value is worthy of an exacting technic and once proficiency is
gained or technic mastered the operator has at his command a means of restoring lost
tooth structure that will serve in 50% of the decayed and eroded teeth that present in the
average well established practice. This figure is not a guess, but has been arrived at after
a compilation of data by the author and others over periods embracing ten years time in
the practices of many men of known gold foil inclinations. It is true that in compiling
such data a lower average was reported, but in some practices an actual count of the
various fillings inserted in the teeth that presented over a ten year period, revealed the
fact that gold foil served to restore over one half their number. We may well ask why has
a method of restoring teeth that is applicable in such a high percentage of cases, and
productive of the best results known, fallen into disuse by a majority of the profession?

It is not an uncommon thing in any line of human endeavor where there is a
ceaseless search for perfection, to discard known and proven methods and adopt new and
seemingly simpler ways of accomplishing like or better results. Operative Dentistry has
been engaged in this search for over a quarter of a century, searching for some method or



material to displace gold foil and nothing has been revealed that will take its place or
even approach its excellent qualities as a filling material for decayed and eroded cavities.
It would have been far better to have recognized the sterling qualities of gold foil and no
attempt made to displace it; the efforts made should have been directed toward producing
material and developing technic as an adjunct to gold foil, to meet conditions where its
use was contra-indicated.

In this search for newer and better things, gold foil lost most of its popularity. The
cast gold inlay came into being and was received enthusiastically by both the profession
and the laity. It was to be the rival of gold foil and was to completely eliminate it from
dental practice. In the light of present day experience, it did neither the one nor the other.
The cast gold in. lay was never a true rival for gold foil and never will be, as each has its
separate and distinct indications, and therefore there should be no conflict between the
two—and there is none in the practice of men who are versatile in the technic of both.

The cast gold inlay could not eliminate gold foil from dental practice unless the
age-old law that governs man and matter be reversed—the survival of the fittest. Foil
survives because it is best fitted for the purpose for which it is used. Recognizing this fact
were a few men in various parts of the country who could not follow the popular wave.
Their conception of what constituted a perfect marginal adaptation of filling material to
tooth structure was higher than could be obtained by an inlay. Their experience and skill
in manipulating gold foil enabled them to place no undue hardship upon themselves, the
patient, or the tooth. In short, their ideals could not be approached with any other
substance compatible with tooth structure. Their numbers were few, but this handicap
was easily compensated by their ardor, zeal, enthusiasm and sincerity of purpose and for
this latter attribute there is no substitute. The demand for their lectures and clinics, while
not overwhelming, was consistent and at most large dental meetings gold foil was on the
program and, although the audience might be small the lecturer was none the less
convincing in presenting his subject. It is interesting to observe the size and note the
attention of the audience today and compare it with that of twenty years ago. It is
decidedly in the favor of gold foil.

Gold foil operators of this earlier date referred to, did not have the simplified
technic nor the refined cavity preparation of today. The criticism of the large outline form
and the deep retention and resistence form given to their cavities was well founded; the
large cavity encroached on the horns of the pulp in the occlusal surfaces of bicuspids and
molars; large masses of gold were necessary to fill them, prolonging the operating time
and rendering the tooth highly sensitive to thermal changes. Indeed many pulps were lost
and many cusps fractured due to the extreme retention form thought advisable to
withstand the stress of mastication and resist dislodgment of the filling. In the incisors
and cuspids large and inharmonious outline form almost precluded the use of gold foil in
the mouths of discerning patients.

Those in the profession, of inlay tendencies, lost no time nor opportunity in
calling attention to these unfavorable factors and their criticism was not only justified, but
served to awaken the gold foil operators to the weakness of their position. Of what use
was there to build a filling of unsurpassed marginal adaptation, only to lose the pulp or a
cusp subsequently? Why disfigure a patient with large and inharmonious fillings to cure a
small area of decay in an anterior tooth?



I like to think of this period of time as the turning point in the existence of gold
foil as a filling material for the human tooth. It was being weighed in the balance and the
balance was not any too favorable. Gold foil operators must sink or swim. In my own
case, I decided to swim and I was not alone in this decision. The criticism was just; my
own experience justified it. I could not forget that and I was not permitted to forget it;
wherever I went in the interests of gold foil, I was reminded of these facts that were, to
say the least, not complimentary to my favorite method of restoring lost tooth structure.

I learned through trial and error, through the work of others who were confronted
with the same problems, through Study Club work where I could direct the preparing of
cavities, that gold foil operations could be made with less sacrifice of tooth structure than
any other material of a permanent nature and no fundamental principle laid down by Dr.
G. V. Black be violated. I learned that through refined cavity preparation, exacting
technic, and systematized operative procedure that gold foil fillings could be made in less
time than inlays could be made in the same Situation, less conspicuous and with no more
inconvenience to the patient and operator, providing the indications that are to follow
were adhered to. Furthermore, that by means of a harmonious outline form, gold foil may
be placed in the anterior teeth without offending the esthetic sensibilities of many people;
and for those whose esthetic requirements are exacting, there still remained a wide field
of application for gold foil in their anterior teeth.
This technic which has proven valuable to a large group of men over a long period of
time will be here presented in some detail. There will be nothing fundamentally new;
there could not be, as the fundamental principles of filling teeth have long ago been laid
down for our guidance, and time has proven them to be well founded; but most of the
objectionable features incident to the placing of foil, and to foil itself as a filling material,
have been removed.

INDICATIONS AND CONTRA- INDICATIONS FOR GOLD FOIL

Inflexible rules for the indications for gold foil cannot be made. The extent of
decay is probably the principal guiding factor.

Foil is best adapted to teeth in which decay has just begun, incipient decay, and to
most of the eroded areas we find on the labial and buccal surfaces of teeth.

The position of teeth in the arch is a determining factor. To men of experience, all
teeth with beginning decay, that may be isolated with the rubber dam, may be filled with
gold foil. But so many obstacles may present, such as the temperament of the patient, the
flexibility of the lips, the occlusion, inaccessibility, that it is best to confine our work to
those teeth anterior to the second molar in all cavities involving the proximal surfaces. Pit
and fissure cavities on the occlusal surfaces of all the teeth may be filled with gold foil, if
a good operating field is obtainable.

It is not advisable to make gold foil fillings for children or those in early
adolescence, where the time consumed would make the operation so fatiguing as to be
looked up on with dread by both the patient and the operator. The teeth of these patients,
or rather the peridental membranes and alveolar processes do not offer the resistance to
the hand pressure and mallet blows necessary to insure a well condensed mass of gold.
The same may apply to those who have undergone a long period of treatment by the
orthodontist and whose teeth have not as yet become firmly fixed in the alveolar process



as they will in adult life. This is not an inflexible rule. Many children’s teeth may erupt
earlier than the average age and often the children themselves are more mature than the
average, permitting us to begin our gold foil work earlier in life. Lingual pits in the
incisors and cuspids may be filled at any age where the tooth may be isolated with the
rubber dam. I have frequently filled the distal surfaces of lower cuspids and the mesial
surfaces of lower first bicuspids with gold foil as early in life as 12 years and observation
in subsequent years has proven the advisability of this procedure.

Patients suffering from pyorrhea to the extent that they have lost considerable of
the alveolar process and supporting tissues, are not to be classed with those for whom
gold is indicated. Here again there are exceptions, as many teeth that have lost much of
the supporting structures, after treatment become very firm and lend themselves
admirably to gold foil work.

Temperament in a small percentage of cases will prevent the use of gold foil.
There is that class of nervous individuals who, for some unknown reasons, are unable to
tolerate the continuous blow of the mallet; no attempt should be made to place gold foil
in their teeth once this condition is determined. We must bear in mind that we are treating
people as well as teeth and compromise our work accordingly, in the best interests of the
patient. The direct opposite of an equal number of patients is true; they are of a sanguine
type and peacefully slumber under the rhythmic blow of the mallet. Most gold foil
operators have experienced many such patients and personally I wish their numbers were
more; for them, temperamentally, gold foil has a decided indication.

These few indications and contra-indications must be taken as general directions
for selecting cases suitable for gold foil work. To give specific directions would require
an average sized paper and that has been written and published in the past.

Only by experience and the exercise of good judgment may the operator select the
cases that are best suited to gold foil work and to his ability to perform the technic. To the
operator of experience this leaves a broad field for gold foil work, so broad that he may
spend the major portion of his lifetime efforts in dentistry, making gold foil operations.
Those who have studied the subject and have mastered the technic desire no happier
occupation.

INSTRUMENTS

The instruments necessary to prepare cavities for the reception of gold foil and
those for building and finishing the filling are well known, and nothing of an elementary
nature in their description will be included in this chapter.

The cutting instruments of two decades past were better suited to our purpose than
those in general use today. The principal cause for the decadence in instrument design, as
I see it, is the lack of standardization in measurements and careful consideration of
instruments so shaped that all the desirable qualities possible would be assured for
shaping cavities for the reception of fillings and eliminating undesirable features. (Fig. 1.)
With this in mind, I have recently, that is, about four years ago, assembled a set of
instruments suitable to my own needs, selecting them from existing forms and
redesigning them in sizes, shapes and angles more applicable to modern cavity
preparation. The design was intended to eliminate all the spring possible from the
instruments consistent with strength, and this is mainly accomplished in the shaping of



the shank, the angle and the upper part of the blade. The diameter of the instruments at
the necks and angles varies according to the purposes for which they were made; for
example, a Black’s binangle chisel would be greater in diameter at the angle than a small
hoe, the chisel being called upon for heavier work in larger openings than the hoe. All of
the hatchets and hoes are made small enough from the shank down to the cutting edge to
enter the smallest cavity we are called on to make with them and yet so shaped as to
eliminate all spring consistent with the strength necessary to resist breakage from the
force commonly exerted by good operators.

I found in designing these instruments that the thickness of the blades at their
cutting edge was the most important measurement as it is with this part of the instrument
that most of the work is done. I therefore standardized this dimension, giving it a
thickness of 0.012 inch for all the instruments of the set except the spoons and the 3-2-28
hatchet. Thus, it is possible for the instrument maker to have a standard measurement
from which to shape the blade in addition to the formula of Dr. Black or such variations
of these formulas as I have seen fit to make for my own use.

The blades of practically the entire set of forty-two are slightly beveled from the
face to the back so as to present sharp angles on each side, this giving three useable edges
to each instrument so that they all may be used as hoes in addition to the special
requirement for which each was made. When pairs are used, the handles have a small flat
indentation on the side directed toward the cutting edge and the contra bevels are marked
with small grooves cut around the shank. With these distinct markings, in addition to a
serial number placed on the handles, no confusion is experienced in selecting the
instruments required at the moment, if they are filed in the cabinet in numerical order.
The selection merely suits my individual requirements; the principles of design may be
incorporated in any instrument used for cutting tooth structure.

While it is not necessary that all teeth in which we place gold foil be separated by
mechanical means to gain access for operation, all those upon whose proximal surfaces



we operate should be separated at some time during the building of the gold or the
finishing of the filling.

The set of six separators, as originally designed by Dr. Perry, were best suited to
the purpose; but for the past 17 years they have not been available.

To fill an urgent need, I spent considerable time in redesigning these separators
and making them available to the profession. Extensive use over the past four years has
convinced me that an improvement has been made. They are more widely applicable than
in the original design and give far more working space and freedom from interference.
(Fig. 2.)

The day the rubber dam was introduced to the profession marked a new era in the
study of decay in the human teeth and made possible a method of operation that, in the
light of long experience, has proved to be so nearly perfect that the surface upon which
we operate is insured against the progress or recurrence of the disease for the lifetime of
the patient. I shall not attempt to enumerate the various reasons for the use of the rubber
dam. This has been ably done by Dr. Prime in recent lectures that are published and
available—about forty reasons in all. I can only add that a cavity preparation for any
operation is more easily and best made when the rubber dam is employed. Various
applications as applied to gold foil will be shown in proper sequence.

PREPARATION OF GOLD FOIL

Gold comes to us from the manufacturer for filling teeth in various forms. Good
gold fillings may be made with any of these forms that are pure; but the preponderance of



opinion is so greatly in favor of Number 4 Non-cohesive gold foil that none other will be
here considered.

The book of gold, either 1/8 or 1/10 of an ounce, is ruled off as shown in Fig. 3.
The sizes shown are cut with scissors, the cut being made through the entire book
including the gold and the leaves of paper that is interposed between each sheet of foil.
As we are to use gold foil in both its cohesive and non-cohesive state, it is desirable
that it come to us in a non-cohesive condition that protects it from the contamination of
gasses that would render it permanently non-cohesive.

Fig 3. Sheet of No. 4 noncohesive foil divided into various sizes for most
convenient use.

The book is divided into such sizes as will represent 1/2, 1/4, 1/8, 1/16, 1/32, 1/64
and 1/128 of a sheet of gold that weighs 4 grains. Any size that suits the individual
requirements of the operator may be made, but those enumerated are suitable and
sufficient for all types of foil work.

To prepare the larger sizes of the gold for non-cohesive work each is laid upon a
napkin and folded into a ribbon whose width would average about 2 1/2 mm. This is
accomplished by means of a paper knife, bisecting the sheet lengthwise and folding it
over upon itself; the procedure is continued until such a ribbon is formed that if it be
divided into thirds and the outer thirds folded over the center third, a ribbon of the width
we desire is formed with no edge of the original sheet exposed. One end of the ribbon is
caught up with a jeweler’s broach and rolled over and over until the other end is reached,
thus obtaining a cylinder of gold that is now removed from the broach and the ends more
symmetrically formed between beaks of cotton pliers with light pressure as the cylinder is



rotated a little at a time. Cylinders comprising 1/4 and 1/8 of a sheet of gold are those
most commonly used; but we occasionally find use for sizes 1/2, 1/16 and rarely 1/32.
Now these cylinders of non-cohesive gold are used in the non-cohesive state and never
annealed for cohesive use. Their application will be described in the technic that is to
follow.

The gold that is to be subsequently made cohesive consists of the smaller
pieces—1/128, 1/64, 1/32, 1/16. The forming of these into convenient pellets for use is a
simple matter. With the foil pliers a piece is placed in the palm of the hand and each
corner folded toward the center; this partially formed pellet is now shifted to a position
between the thumb and index finger and the forming completed. Bottles of these pellets
are stored away for future use. As an added protection against contamination, a small ball
of cotton is soaked in ammonia and placed in the tightly corked bottle. A shallow box
lined with chamois and partitioned into several compartments for the pellets and
cylinders of various sizes makes a convenient receptacle to use at the chair.
It has been stated that the cylinders are always used in the non-cohesive state, but the
pellets are with few exceptions made cohesive before use. Many annealors have been
devised, but the most practical seems to be the uncontaminated blue flame of an alcohol
lamp. As each piece is required, it is freshly annealed by passing it through the flame in
such a manner as to bring it to a cherry red heat and almost immediately placed in the
cavity for condensing. A small bi-angle explorer, the point of which has been broken off,
makes a very satisfactory instrument with which to pass the gold through the flame and
into the tooth. Whether it is desirable or not, we must admit that the gold so treated is
sterile.

METHODS OF CONDENSING GOLD FOIL

There are many methods of condensing gold foil into a cavity in a tooth and good
fillings may be made by any of the methods in use today if the operator is familiar with
the technic required. But, for various reasons, there is a method of choice, and this
consists of the application of blows of sufficient force to condense the gold by means of a
mallet in the hands of a competent assistant. The blows are applied to the end of a
condensing instrument or gold plugger directed by the operator who exerts hand pressure
upon the mass of gold with each step of the instrument. This force not only aids the
mallet in condensing the gold, but holds the tooth firmly against the alveolar wall and
tightly in its socket; a tooth thus stabilized while the blow is delivered receives no shock
and no pain is felt by the patient if the conditions are normal. The assistant delivers a
rhythmic blow in a cadence consistent with the stepping of the plugger by the operator
and there is no lost motion. The speed attained by this method can not be surpassed by
any other yet known; the fine team-work of two well-trained people is a perfect example
of skill and efficiency, and is a delight to behold.

Dr. G. V. Black has written that “Of the different plans of applying mallet force,
the hand mallet used by an assistant is by far the best, as it will produce the desired result
with the least wear and tear on both patient and operator. The next best, but much
inferior, method is by the use of the automatic mallet. Of these instruments there are a
variety on the market of equal merit. The poorest method practiced is the use of the hand
mallet by the operator himself”. I think most experienced operators will agree with his



statement. However good and useful the hand mallet used by an assistant may be, I can
see a place for an angled instrument of an automatic type that would deliver a similar
blow with a similar hand pressure, that would extend the field of gold foil to inaccessible
places. We have these instruments, but they deliver a rapid blow without the hand
pressure and are quite severe upon the tooth. As this is written, word comes to me that
such an instrument that will deliver a series of rapid blows when hand pressure is applied
has been designed by Dr. George M. Hollenback. With this, I have as yet had no
experience.

TECHNIC FOR CLASS I CAVITIES IN THE PITS AND FISSURES OF
BICUSPIDS AND MOLARS

Dr. G. V. Black’s classification of cavities will be used throughout this chapter.
His classification was of such a scientific nature that prepared cavities in teeth are known
by numbers rather than by names and this numerical classification is still used, though
many years have passed since it was introduced. It is a tribute to the man that his
fundamental principals on cavity preparation were so sound and logical that no major
changes have been made.

Class I cavities in the pits and fissures of bicuspids and molars usually make their
appearance in young people, and gold foil operations are limited to those teeth that will
bear the mallet force necessary to good condensation without injury. The youth and
temperament of the patient must be taken into consideration. I find that young patients, as
young as 9 years, are better controlled if a rubber dam is adjusted and the operation
completed in the same manner as for an adult. It is surprising how amenable children are
to the use of rubber dam, instruments and mallet force. An otherwise intractable child
usually becomes an ideal patient as soon as the rubber is applied, and remains so unless
the work is prolonged to a degree not in keeping with his age. (Fig. 4.)

For these young people, gold foil fillings in the pits and fissures of teeth create a
pride of possession too often absent in the adult. In them, the vain, unreasonable
antipathy frequently found in adults to the color of gold does not exist and the finish and
neatness of the operation is appealing. To them, it is an experience and an education that
they will probably carry through life, and it will be difficult indeed in future years to
induce them to tolerate anything inferior to these childhood operations.

The excellent qualities of gold foil apply to these cavities as well as to any other,
and there is a large field for its use. I realize that economic necessity, temperament,
expediency and many other excuses may be found for not using gold foil in the pits and
fissures of posterior teeth, but I am not looking for these excuses. Instead I am looking
for the indications for use of gold foil and I find them to be many.


