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2 THE TREATMENT OF TEETH

whether it is very severe, the questioning of patients
is of very little value, and the diagnosis must always
principally depend on the eyes and instruments of the
operator. If the tooth to which the patient refers the
pain is carious, the decay should be removed suffi-
ciently to admit a temporary filling. If the pulp is
not exposed, and external pressure on the tooth in all
directions gives no pain, if there is no tenderness on
applying pressure to the gum over the roots of the
tooth, and if the pain has not been severe, it may
be presumed the cause is pulp irritation, and that
the case will be readily amenable to treatment.
Any of the usual remedies, such as carbolic acid,
oil of cloves, or creosote, will generally give prompt
relief. A very useful preparation is a paste made
of carbolic acid, oil of cloves, and tannin, to which,
in all cases of severe pain caused by an inflamed
pulp, a little cocaine may be added with advantage.
Whenever this paste is allowed to remain in a tooth
for from twenty-four hours to a few days, it will be
found that the tannin has dried up and hardened
the softened dentine ; this renders its removal easier
and less painful, and frequently does away with the
necessity for flooring a cavity with cement or gutta-
percha in order to prevent shocks from thermal
change. It is important to relieve pain as promptly
as possible, and in order to effect this it is occa-
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tion of the cavity, the value of the tooth, and the
temperament of the patient, are all factors in deter-
mining the line of treatment. If, on removing the
loose débris from the cavity, a portion of the pulp is
seen to be exposed, it is well to remove as much of
the softened dentine in the neighbourhood of the
exposure as can be done without causing pain.
An application of one or more of the previously
mentioned remedies will usually stop the pain.
Whatever application or dressing is used must
always be carefully sealed in the cavity before the
patient is dismissed: and it is important to do this
with as little pressure as possible. Pressure not
only causes pain in these cases, but may also force
out the greater part of the medicament on which
so much depends.

In many cases the dressing may be covered up
with a concave metal cap, which protects the pulp
from any pressure that might be caused by the
temporary filling, and also encloses the dressing,
reducing the risk of squeezing some of it out of
the cavity. There is every advantage in using these
caps whenever they can be readily and accurately
applied. But when they are difficult to place in
position, they are perhaps more trouble than they
are worth. They are quickly punched out of
a sheet of tin—or the tinned iron, of which the
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croft (Fig. 1) produces round caps—the form that
is most generally useful, but oval caps are sometimes
needed, and a punch which would produce this shape
should also be made.

Temporary gutta-percha, thinly mixed oxyphos-
phate cement, Fletcher’s artificial dentine, and cotton-
wool saturated with fairly thick mastic or sandarach
varnish, are all efficient temporary fillings or dressing
seals.  Whichever is selected in any particular case
will depend on the judgment of the operator. If
there is an opening into the pulp chamber, and any
doubt exists as to whether the pulp is alive, or par-
tially or wholly dead, a very fine Donaldson bristle
with a sharp point should be delicately inserted.
If care is used, and the pulp is alive, the patient
will only feel a slight prick, not amounting to pain.
Should the insertion of the bristle cause no sen-
sation, the pulp-chamber should be freely opened,
and explorations made down the root-canals. In
inserting the bristle into a root-canal one is occa-
sionally deceived, for even slight pressure may cause
the patient to wince, and the operator to conclude
he has pricked into living pulp, when the real cause
of the pain is the pressure conveyed to an inflamed
periodontal membrane. It is astonishing how little
pressure, even with such a delicate instrument as a
Donaldson bristle, will sometimes cause a patient
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apex of the root, and the pus will at once flow
through the root-canal. If there is any diffi-
culty in passing the bristle through the apex, this
may often be overcome by applying a 50 per
cent. solution of sulphuric acid to the end of the
root-canal. In other cases the patient may be
directed to poultice the gum with pieces of hot
figs, or to apply the more convenient capsicum
plasters until the pus is drawn through the alveolus
into the gum, whence it is readily evacuated with
a lancet. Drilling through gum and alveolus gives
speedy relief in many cases, but is too heroic a
method for general practice.

Whenever the patient resists the manipulation
necessary to vent the canals, it becomes a question
of the judgment of the operator, whether he will
attempt to get rid of the pain by trusting solely to
local applications to the gum, or whether he will
at once extract the tooth. An excellent procedure
in these cases, where the cavity of decay is very
accessible, and also in cases of obstinate pulp in-
flammation without exposure, is to administer gas
and freely open up the pulp-chamber with a large
clean bur in the dental engine. After opening into
a septic tooth and exposing the orifices of the root-
canals, it is advisable to postpone further manipula-
tion until the pain has subsided ; and in these cases
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externally sound, great éare must be taken; and
if any doubt exists it is better for the patient to
wait to see if the pain will finally locate itself in
one particular tooth, or symptoms develop which
enable a more accurate diagnosis to be made. If
an apparently sound tooth is less translucent, or
darker in colour than its fellows, it will generally
be found to contain a dead pulp, and it may be
opened into in these cases without any hesitation.

The electric mouth mirror will be of assistance in
some of these cases. The room should be darkened
and the light placed behind the teeth. A want of
translucency, which is not apparent in daylight, may
then be discovered.

Severe toothache, which is often of the referred
or reflected kind, is frequently caused by the diffi-
cult eruption of a wisdom tooth, particularly a lower
wisdom. This possible factor must always be con-
sidered. The treatment is to eut away the gum
over the erupting tooth, and cauterise the edges
with nitrate of silver. If this does not relieve
the pain, the wisdom tooth must be extracted.
And if this is an uncertain or risky operation,
the tooth immediately in front should be saeri-
ficed. This gives room for the wisdom tooth to
erupt, and by thus relieving pressure the pain
usually ceases. In the majority of cases it is not
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or two adjacent teeth are affected, and these teeth
contain fillings—for periodontal inflaisnmation caused
by an inflamed or a dead pulp.

Pain after the extraction of a tooth 1is best
relieved by packing the socket with cotton-wool or
lint saturated with a paste of orthoform and water,
or orthoform and alcohol; or the socket may be
filled with either the paste or the dry powder, and
the orifice sealed with a ball of cotton-wool saturated
with mastic or sandarach varnish. In some cases
it will also be necessary to cauterise and stimulate
the socket with creosote, carbolic acid, or nitrate of
silver. Burring out the socket, especially at the
apex, has been recommended in certain cases, but
the writer has never found it necessary to resort
to this, and the cases in which 1t 1s advisable
may be considered rare. A frequent cause of
pain after extraction 1s a too rapid healing of
the gum at the orifice of the socket. This often
causes the gum to curl over the sharp edges, and
practically stretch or press itself tightly on to them.
In these cases, the gum should be slit in several
places with small secissors, cauterised with nitrate
of silver, and kept away from the ragged edge of
the socket with cotton-wool and sandarach varnish.
The relief of pain in teeth which contain either
inflamed or dead pulps is often rendered difficult,
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to perfect the work of the chisels or hoes; and (5)
multiple-bladed cutters or scrapers similar to the
files or riflers used in trimming and finishing gold
fillings. Fig. 2 shows some useful forms of these
types, an almost endless variety of which is to be
found in the catalogues of the makers of dental
instruments.

For general purposes the removal of tartar may
be described as best effected by first breaking up
or chipping away the main bulk of the incrusta-
tion, and then scraping away the smaller particles
that are left adhering to the teeth. To begin with
the lower incisors; it will often be found that pass-
ing a very thin, chisel-like, scaler between the necks
of these teeth from the front, dislodges a good deal
of the deposit from the lingual surfaces. If this
cannot be easily accomplished, the point of a uni-
versal scaler (Nos. 1 and 2, Fig. 2) may be applied to
the lingual surface, forcing the sharp point down-
wards and sideways in the direction of the inter-
proximal spaces. This readily breaks away the
tartar that covers the interstices between the teeth,
and the mass that remains on the lingual surface of
each tooth can be frequently dislodged in one piece
by placing the point against the ledge or projection
that is left at the sides of the teeth, and lightly
levering sideways.
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Cutting into the tartar in the direction of the
gum with a suitable chisel, or placing the edge of
one of the short hoes underneath the tartar at
the gum line, and levering or pulling upwards, or
in the direction of the cutting edges of the teeth,
may also be resorted to with advantage. For
scraping the surfaces of the teeth quite smooth,
by removing every particle that adheres to them,
spoon excavators of various sizes and curves are
useful. In working at the back of the lower
incisors, the operation may often be most con-
veniently and accurately performed by reflection,
and this use of the mouth mirror is a necessity,
if these teeth lean inwards. Much care is needed
in order to remove tartar from between teeth, and
slender, chisel-like, sealers are most useful in narrow
spaces. It may be mentioned that tartar is never
completely removed wunless the teeth feel smooth to
the patient’'s tongue, and this condition should be
secured before any polishing powder is applied.
With the exception of removing superficial stains
or discolorations, very little polishing with powder
is needed if the tartar is completely and carefully
removed. In removing stains, finely powdered
pumice-stone may be applied with a properly
trimmed stick of orange-wood. Tineture of iodine
also assists 1n removing stains, and may be safely
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used. Acids are sometimes necessary, but
should always be used with discretion, and
only when necessary. Sulphuric acid up
to 50 per cent. is generally selected, but
a sufficiently strong solution of agua regia
will often act more promptly. Bicarbonate
of soda should be applied immediately
afterwards in order to neutralise the effect
of the acid on the enamel, and if the teeth
are then well rubbed with an orange-wood
stick charged with soap, they will feel
smoother and more comfortable. Polish-
ing can be effected with fine pumice-stone,
applied on labial surfaces with the orange-
wood stick; and on lingual surfaces, or
wherever the straight stick cannot be
readily applied, short wooden points can
be successfully used in a porte polisher
(Fig. 3). Wooden or leather wheels may
be used in the dental engine, and are
of great assistance in polishing such
parts as they can be easily applied to;
but for what may be called fine work in
difficult places, the stick used either by
itself or in the porte polisher as may
be demanded, will give the best results.
y Finely powdered Hindostan stone, and,
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case, may be accepted as a common-sense view in
the present state of our knowledge in regard to this
disease in particular and predisposition in general.
As far as the bacteriology of this disease 1is
concerned, Dr. Harold Simms ' says: “It has long
been in the minds of bacteriological workers that
there was in the peculiar course of pyorrhea much
ground for suspecting the existence of a specifie
micro-organism ; so far, however, this must remain
a conjecture, for no one has yet, despite much
earnest effort, succeeded in proving the existence
of such an organism ; and latterly the efforts of
bacteriologists have been more directed towards
finding out what influence those organisms have
which we can cultivate. Working on these lines,
Mr. Goadby ? has been able to introduce his method
of treatment, based on Professor Wright’s opsonic
tests and inoculations.”  Briefly, Mr. Goadby’s
method consists in testing the resistance of the
patient’s blood to one or more of the bacteria that
are considered to predominate in any particular
case. Then if, as wusually happens, the general
resistance of the body to the organism which is
concerned in the local trouble is below normal,
a vaccine is made from a pure culture of the

1 Transactions, Odontological Society of Great Britain, April 1907.
? Tbid. March 1906.
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should be freely scraped or curetted whenever it is
possible to do so. KElongated teeth must be short-
ened in order if possible to free them from the bite,
and teeth that are very loose must be firmly held
in position by ligaturing them to firm teeth with
soft platinum wire, or by means of some firmly
fixed mechanical appliance. Nature is thus given
a chance to repair lost tissue, and when this is
effected, the ligature or appliance should be re-
moved. The removal of tartar from the roots
1s difficult to accomplish. It must be done almost
entirely by the sense of touch, and the scales are
often so firmly adherent to the root and projeet so
little that there is the greatest possibility of the
instrument slipping over them without the operator
being conscious of their presence. This may to
a great extent be avoided by using one of the
short-bladed hoes shown in Fig. 2. This instru-
ment—or some similar one—should be inserted as
deeply as possible into the pocket, and the cutting
edge made to bite into the cementum, so that the
root itself as well as the tartar is scraped. The
root is denuded of periosteum where this tartar is
deposited, and the slight scraping of the cementum
will do no harm, and is infinitely preferable to
leaving particles of tartar, for where any of these
are left the parts rarely, if ever, improve.

N
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of sulphuric acid, or aromatic sulphuric aecid full
strength, have been recommended, and certainly
help to clean out the pockets. Tincture of iodine
applied to the gums is most useful, and there are
few cases where, if 1t were only applied early enough
and frequently enough, it would not check periodontal
inflammation sufliciently to either entirely prevent
pyorrheea, or, at any rate, render its subsequent
treatment easy and satisfactory.

A solution of ammonium bifluorid has recently
been introduced by Dr. Joseph Head of Phila-
delphia.! It is claimed that this preparation
readily dissolves tartar without in any way injuring
the cementum or the enamel of the teeth, and
enables the calcareous deposits to be more easily
and more thoroughly removed from the roots.

Success in the treatment of pyorrhea is often
doubtful and sometimes impossible. If the sockets
of the teeth are very much destroyed, and the teeth
are causing annoyance, it is better in the majority
of cases to extract them. If on the contrary, the
destruction is not very extensive, and particularly
if only a few teeth are involved, the treatment may
be undertaken with every probability of, at any rate,
greatly improving the conditions and in some cases
effecting a complete cure. In others, although the

1 Dental Cosmos, January 1909 ; ftems of Interest, March 1909.
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extraneous substance, interferes with this welding,
and, consequently, if this property is to be taken
advantage of, it is always necessary to anneal the
gold before use, in order to drive off anything that
may happen to have collected on its surface. This
welding property is made use of by the majority of
dentists in making gold fillings.

Non-cohesive gold is so prepared that there is no
possibility of one piece sticking to another. Any
welding is quite out of the question, and the filling
is made by so wedging and interlocking the pieces
of gold together in a cavity that it forms a tight,
dense plug. This non-cohesive property is probably
attained by subjecting the leaves of pure gold-foil
to some vapour which deposits something on its
surface. If this non-cohesive gold is annealed, it
will sometimes be noticed that a vapour is given off,
and when brought to a dull red heat it becomes, as
a rule, thoroughly cohesive. There are a few makes
of non-cohesive gold which become so slightly co-
hesive on being fully annealed that this does not
prevent their being worked non-cohesively. These
foils, the character of which is only slightly changed
by annealing, are often spoken of as true, non-
cohesive gold.” They can be worked cohesively,
but it demands special care and manipulation.
What it is that gives them this particular pro-
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nated with the smoke or the fumes from factories.
The writer practises in a seaside town where there
are no manufactories. This may be the reason—
added, perhaps, to keeping his gold apart from the
drugs he uses—why he has been unable to notice
any difference between the working of a protected
and an unprotected foil, no matter how long some
of the non-protected or cohesive variety may have
been in his office.

Intermediate between the non-cohesive and the
cohesive gold is a kind known as semi-cohesive.
The name semi-cohesive attached to a make of
gold is sometimes misleading, for it will almost
always be found necessary to anneal it before use
(as it is worked on the cohesive principle), and it
usually becomes cohesive when well heated. There
are, however, makes of true, semi-cohesive gold, of
which the semi-cohesive globe-foil was an excellent
example. This kind of gold when fully annealed is
still semi-cohesive.

If non-cohesive gold of the kind that becomes
cohesive when fully annealed is lightly annealed on
a sheet of mica an excellent semi-cohesive gold may
be produced, although it demands great experience
in order to hit the happy medium between under-
and over-annealing it. Non-cohesive gold is often
termed soft gold, while cohesive gold is often spoken
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pellet is produced, does not account for the greater
hardness of the completed filling, and no satisfactory
explanation is forthcoming.

Semi-cohesive gold, if manipulated with a mallet,
can be condensed into a perfectly coherent mass,
the density of which (density and hardness are
not synonymous terms) cannot be surpassed with
cohesive gold. But if hand pressure is used with
both of these kinds of gold, the cohesion produced
with the semi-cohesive variety will usually be
inferior, although in many cases it may be sufficient
for all practical purposes. The advantage of semi-
cohesive gold is that it is a little more adaptable than
cohesive gold, and consequently excellent adaptation,
and an even condensation, may be produced with
larger pieces or with broader-ended pluggers.

Crystal Gold. — So much misconception exists
concerning crystal gold, and so many misleading
statements have been made in the past, and con-
tinue to be made at the present day, about this
form of gold, that it may not be out of place to
quote from an article “On the Value of Crystal
Gold in Dentistry,” by the late Dr. N. W. Williams."
After stating that crystal gold was first brought to
the notice of the dental profession in 1855 or 1856,
and was the invention of Professors George Watt

1 International Dental Jowrnal, February 1892,
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preparations. A good make of crystal gold is a
fascinating kind of gold to use, and although one
who is accustomed to foil may at first fail to
satisfy himself, it will be found that a familiarity
with the material rapidly causes any difficulties of
manipulation to disappear, and one soon forgets
that 1ts use was ever attended with difficulty or
disappointment. It is very important, however, to
realise that it is extremely easy to make bad fillings
with crystal gold, and that those preparations which
possess the property of “staying in place” in a
cavity without rocking or balling up, no matter how
large the piece may be, or how carelessly it may be
placed in position, lend themselves particularly well
to imperfect work. If a crystal gold filling is to be
welded into a coherent mass (and the very strue-
ture of this gold particularly demands this) and
well adapted to the cavity walls, it must be worked
with as much care and thoroughness as cohesive
foil. ~All the rules that apply to cohesive foil
fillings apply with equal if not greater force to
crystal golds, with the exception that with some
makes of crystal gold the filling can be ecasily
started either without pits or without resorfing to
wedging in a base of non-cohesive gold. This very
quality may, however, tempt an operator to fill an
improperly prepared cavity, often with disastrous
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demands equal or greater care, but seems con-
stantly to give the impression that it does not.”
Crystal gold should be carefully torn up or
separated into smaller pieces with fine-pointed foil
carriers or tweezers, or with needles set in handles ;
cutting it up, even with a razor, compresses it in an
undesirable manner. Within reasonable limits the
looser the texture of this gold the better—Watts’
crystal gold, for instance, was at one time made only
in the form of blocks or cakes of varying density.
The No. 1 block was the loosest in structure and
was generally preferred to the denser forms. In
addition to the large blocks this gold is now pre-
pared in thin slices, in strips, and also in small
cubes. This has been done without interfering with
its working properties, and adds considerably to the
convenience of the operator. Different makes or
preparations of erystal gold vary somewhat in their
working properties, and admitting that some makes
may be better than others, it may easily happen
that an operator will prefer a certain preparation
merely because its working properties suit his fancy.
Any attempt to institute a comparison between
the various forms of crystal gold that are now manu-
factured would demand a large number of carefully
carried out experiments, in the absence of which
the writer does not feel justified in expressing an
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erystal gold. It is the man and the method and
not the material that makes for success, although
individuality will always play a great part in selec-
tion of material and results obtained with it.
Methods of Preparing Gold Foil—Gold foil is pre-
pared for introduction into teeth in the following
ways: By simply tearing small pieces from the
sheet with tweezers or foil carriers; by rolling or
twisting the sheet, or part of if, into a rope, and
then cutting it up into small pieces; by folding
the sheet flat upon itself several times, and then
cutting 1t into strips, or tapes, of convenient length
and width; by further cutting these strips into
small squares; by cutting the sheet into strips and
rolling them round a spindle into a cylinder-like
form; by tearing small pieces from the sheet and
rolling them into little balls; and by cutting strips
or squares from a sheet of very thick foil. Different
operators use one or more of the above-men-
tioned methods of preparing the gold, as may seem
best to them. The most intimate union of the
molecules of the gold, producing the most perfect
welding, density, and hardness, is doubtless obtained
by the use of small flat squares, providing each one
is packed flat without any curling up or doubling
of the edges. This is, however, a very tedious
and slow method of working, and the majority of
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this subject, but he distinetly deprecates the use of
thick tape against cavity walls, and believes that,
all things considered, the No. 16 strip is the best
form of gold for producing accurate adaptation and
great density. Pellets or cylinders in the cohesive
or semi-cohesive state should be loosely rolled. The
best cylinders for cohesive or semi-cohesive work
are those purchased ready-made. As a rule they
are made of very thin gold, and the smaller sizes,
by reason of their delicacy, should be particularly
applicable against cavity walls when hand pressure
is used. Cylinders—probably owing to the ex-
tremely thin foil of which they are made—are not
so reliable as foil, inasmuch as their quality seems
to vary. There is very rarely any trouble with foil
in this respeet, but it is not uncommon to find one
bottle of cylinders work perfectly, and the next one
prove most unsatisfactory when the gold is annealed.
Heavy foil, such as No. 30 or No. 60, is principally
useful for surfacing fillings, although some operators
use the No. 30 heavy foil in strips of single thick-
ness for filling large cavities. In using heavy tape,
such as single strips of heavy foil or the lighter foil
folded into a heavy tape, it is usually necessary to
pack each layer flat, by attaching one end to the
gold already in place, and then carefully folding the
strip backwards and forwards on itself, layer by
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patients consider gold fillings an ornament to their
teeth—do not hesitate to cut away part or the
whole of labial walls in incisors and canines In
order to use a mallet. This is a proceeding that
is strongly objected to in the British Isles, and for
this reason—as well as for the reason that it is im-
possible to prepare many posterior cavities in such
a manner that a mallet can be used—hand pressure
has to be greatly resorted to. A straight plugger
with the condensing surface at right angles to the
shank enables a.dead or direct blow to be given in
the most efficient manner. The straight plugger
may be inclined at an angle of not more than
forty-five degrees to the gold without materially
decreasing the efficiency of the work. The con-
densing or working face of the plugger may be
placed at an angle to the shank, providing this
angle does not exceed forty-five degrees, and also
providing the shank itself is not curved. The foot-
pluggers provide the best example of this form.
The shank of the plugger may be slightly curved
or twisted, but any curve or twist which brings the
working face much out of line with the shank must
be avoided. Considerable curve may be given to
the shank if this does not throw the working face
out of line with the shank. This i1s brought about
by giving the instrument a bayonet shape. Fig. 4
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too heavy, and the shanks of the pluggers should be
short. The wooden handles with short, steel shanks
designed by Dr. Barker provide the best form the

Fia. 6.

writer is acquainted with (Fig. 6). In
applying the pressure the wrist and fingers
should be turned or twisted, in order to
sway the handle backwards and forwards.
This rotates the point of the plugger and
makes it bite into the gold with increased

! force. If, in addition to this, the point

can be made to travel along the gold
with a wriggling movement, so much the
better; but the extent to which either
the swaying or the wriggling movement
may be employed will depend on the case.

In dealing with mallet work we are
confronted with several problems which,
although in reality easy of solution, have
not yet been completely solved. This
is doubtless due to the great amount
of work that would have to be under-
taken by several men before accurate
conclusions could be arrived at. So
much depends wupon an individuals

skill, and method of manipulation, that a com-
parison of similar experiments carried out by a
number of operators 1s needful. The condensa-
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method which will ensure perfect adaptation with
cohesive gold will surely produce a well-condensed
filling, providing the whole of the filling is made
with equal care. Starting with the point that thin
strips of gold, or small cylinders, lend themselves
particularly well to adaptation, and selecting what
is known as a retaining point plugger, viz.,, one
with a condensing surface of 'y inch in diameter,
as the point that produces the greatest condensa-
tion and adaptation, we must not forget that when
the fine plugger is applied to adaptable gold with
great force, an altogether unnecessary amount of
time and energy may be expended. The comfort
of the patient and the well-being of the periodontal
membrane render the use of excessive mallet force
undesirable, and a light or light medium blow should
be used in all ordinary cases. The question to be
settled is therefore principally confined to size of
plugger and forms of gold. The condensing power
of the fine point gives it a fairly wide range as to
the form of gold that may be used in connection
with it, and the more favourable the form of gold,
the greater the latitude in the selection of sizes
of pluggers. It has also been pointed out that
semi-cohesive gold may be used in slightly larger
pieces than the fully cohesive, and it therefore
follows that gold in the semi-cohesive state still
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further increases
the range or lati-
tude of forms of
gold and sizes of
pluggers,

The writer has
made a number of
experiments in a
steel block (Fig. 7),
with the object of
Fia. 7. ascertaining  the

adaptation and
density of fillings made with various
forms of gold. In order that the blow
might be the same in every case, an
automatic mallet was used (Dr. South-
wick’s pattern, Fig. 8). This instru-
ment was adjusted to give the light
medium blow with which it was used
in the mouth. From these experi-
ments the following are selected :— [ Wil
No. 1.—No. 4 foil folded up to No.
16, cut into strips of convenient length |
and width. The plugger was straight, £ ||
non-serrated, with a round, flat face or
condensing surface three sixty-fourths
of an inch in diameter. The adaptation of the
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it is very doubtful if this extreme density, or even
a close approach to it, can be made as a regular
thing in the mouth, and a filling made in the
mouth that approaches a specific gravity of 180
will usually be considered exceptionally dense.
The specific gravity of a melted-up piece of S. S.
White’s gold foil is 19-0.

Some recent experiments made with the object
of testing the capability of the Rauhe mallet,
convince the writer that either foil or a good
make of crystal gold can be perfeetly adapted to
the walls of a cavity without any particular diffi-
culty, and without using a blow that 1s unduly
disagreeable, providing an adaptable form of gold
is used, and providing every part of the cavity
is easily accessible. Skill and experience enable
many difficulties to be overcome; but just in pro-
portion to the manner in which either the position
of the cavity or the way in which it has to be
prepared cramps the work of an individual
operator, so must a more or less imperfect: adapta-
tion be expected. By a perfect adaptation to the
walls of the cavity in the steel block is meant
not only that no observable spaces or porosity
exist, but also that every slight mark or in-
equality in the steel is even more accurately or
clearly reproduced in the gold than if a wax
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fold it once on itself, cut a strip the length of the
sheet, one or two inches broad, double over the end
of the strip with straight, fine-pointed, foil-carriers
or tweezers; then with the tweezers, supplemented
with the fingers, gently roll the gold strip. Keep
the tweezers outside the roll; do not wrap the gold
round the points. By proceeding in this way,
always catching hold of the external part of the
roll, and cutting off the superfluous strip as soon as
the cylinder or roll is thick enough, various-sized
rolls are easily made. Cut the roll into short pieces
of the desired lengths with sharp scissors. The
scissors will compress the ends somewhat, and
produce blocks rather than cylinders. A little
gentle squeezing and rolling with the fingers will
bring them back to the eylinder form, although as
blocks they will work satisfactorily. Some of the
best non-cohesive fillings of the past were made by
operators who confined themselves solely to tape.
For general purposes it will be found that pellets,
or short lengths cut from a rope of suitable thick-
ness, answer all requirements, and are perhaps
easier to use than other forms of non-cohesive gold.
When large pellets are needed, two or three or
more sheets of No. 4 or No. 5 foil may be placed on
one another, and then rolled or twisted into a rope,
and cut up into pellets, or short lengths, as desired.
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gold several times during the making of a large
gold filling. If the naked flame of a spirit-lamp is
used, it must give off no ecarbon. The least trace of
carbon deposited on the gold will prevent perfect
cohesion and spoil its working properties.
Methylated spirit seems to vary very much in this
respect, and it is well to test it by placing a sheet
of mica over the flame, and leaving it there for ten
minutes. One lot of methylated spirit will be found
to thoroughly blacken the mica, and another lot
will leave it quite clean. The safest thing to do is
to use rectified spirits of wine.! Absolute alcohol
has been recommended, but does not appear to be
any better in this connection than rectified spirit,
and is more expensive. It is difficult to anneal gold
on a sheet of miea; the mica does not become red-
hot except at the edges, and the time necessary to
hold the mica over the flame can only be guessed
at, although some operators, from great experience,
seem instinctively to know when the desired effect
is produced. The writer made a few experiments
in trying to regulate this by timing with the second-
hand of a watch, but gave it up in despair. The
gold was always either under, or over, annealed.
There is no difficulty in using a thin sheet of pla-
tinum, for as soon as the platinum glows with the

1 90 per cent. alcohol.
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in little things, it is rarely that a piece of gold will
“ball-up.”  On the other hand, given a careless
dentist, whose foil-carriers are smeared with dried
varnish or chloropercha, the serrations of whose in-
struments are rusty or dirty, and who anneals his
gold in the naked flame of a spirit-lamp, the wick
of which is thoroughly charred, or contaminated
with the fumes of the matches used in lighting
it, &e., it is not to be wondered at if he finds it
difficult to work cohesive gold.

Combination of Cohesive and Non-Cohesive Gold.—
Non-cohesive gold is frequently used for starting
fillings of cohesive gold, either to facilitate this part
of the operation, or to avoid the use of starting
pits. The writer has never been able to under-
stand the prejudice that exists in the minds of
some against starting pits. A starting pit is drilled
in the dentine at a safe distance between the enamel
border and the pulp, its direction being away from
the pulp. Any idea that a small pin-like piece of
gold—that is more remote from the pulp than the
large mass of filling that rests on the floor of the
cavity—should cause irritation or death of the pulp,
when the filling itself is a far more probable cause
of this, is difficult of comprehension. It is true
that a pin-head or pin-point gold filling that does
not extend more than half a millimetre into the
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In an occlusal cavity, or in a small round or
oblong approximal cavity that can be filled by
force applied at right angles to the floor, a base
of non-cohesive may be wedged between the walls,
and pressed down on to the floor., The deeply ser-
rated plugger, or the forcing of a few pits into the
base, will enable the cohesive gold to be easily
added. The making of combined fillings of non-
cohesive and cohesive gold presupposes the use of
much more non-cohesive gold than is employed for
merely starting the filling. This method is resorted
to mainly for purposes of convenience and rapidity.
In approximo-occlusal cavities of molars and bicus-
pids, the non-cohesive is used up to the knuckle,
and the cohesive completion, or top, is securely
locked into the rest of the cavity; no question
of mechanical attachment of the cohesive to the
non-cohesive portion being in these cases relied on
for retention of the cohesive top. In approximal
cavities in ineisors and ecanines, and in oecelusal,
labial, and buccal cavities, the cohesive portion
depends for its anchorage on an interlocking at-
tachment to the non-cohesive gold.

In occlusal cavities the non-cohesive gold is con-
densed against the side walls with lateral pressure
until so much gold is inserted that it can no longer
be placed and packed laterally. This leaves a more
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on an accurate adaptation of the non-cohesive gold
to the cervical, labial or lingual, and cutting edge
walls by carefully condensing against these walls as
each piece is packed in place, and in giving a
retaining shape to the trench that is to be filled
with cohesive gold. The engine-bur may be used
to cut out some of the non-cohesive gold if neces-
sary. In this method either the lingual or labial
wall is left free, and is utilised as a help in retaining
the cohesive portion.

In theory, combination fillings of non-cohesive
and cohesive golds are inadvisable, because there is
a different spring, or resistance, to the stress of
mastication in these two kinds of gold, each differ-
ing in rigidity or elasticity. In practice it will be
found that this combination will In many cases
prevent the wearing of the surface of a non-cohesive
plug, and may produce a durable filling in place of
a readily worn away or disintegrated one. The
writer has a distinet prejudice in favour of an all-
cohesive filling, or an all-non-cohesive filling, pro-
viding either one is sufficiently perfect to serve its
purpose ; but he willingly admits that these com-
bination fillings serve a very useful purpose, and are
often preferable to any attempt that may be made
with either material used singly. He would also
beg to suggest that a young dentist, who has not
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exposed surfaces, and one or two thin flat ones for
use between the teeth, should be added to one’s case
of gold-filling instruments.

The pluggers for cohesive gold may be either
smooth, or finely serrated. Smooth or non-serrated
pluggers may be satisfactorily used, but owing to
their greater liability to slip are rather dangerous in
the hands of a novice. They are not so likely to
damage the margins of a cavity as serrated ones, but
owing to the manner in which fine serrations gener-
ally facilitate the work, they are preferred by the
majority of operators. Instruments with deep,
sharp serrations are useful for driving cohesive into
non-cohesive gold. They may also be used for
tacking down pieces of cohesive gold if it is found
that either the form or thickness of the gold or the
position of the cavity interferes with the immediate
cohesion usually produced with either finely serrated
or smooth pluggers. The form of the end, or con-
densing surface, of the plugger makes little or no
difference to the excellence of the work. Flat, or
convex, or even ball-ended instruments may be
used. A rounded end is not so likely to damage
margins, and the smooth convex form admits of a
sliding blow being used. This is a favourite method
with some operators. There is no such thing as
the form of the plugger having anything to do
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other walls ; but it may be delivered almost parallel
to a wall if desired.

Pluggers for packing non-cohesive gold are of
much the same forms as those used in the cohesive
method. In many cases the points may be larger
and the serrations deeper. The wedge-shaped
pluggers should taper to an absolutely sharp point.
A four-sided instrument that is tapered down to a
point is a useful form, and many of the older
operators were in the habit of keeping the point
and side angles as sharp as possible by rubbing
them on an oil-stone. They often used the sides
for packing and condensing the gold laterally, then
the point for further lateral condensation, and
finally the point for making holes in the filling, and
for complete consolidation of surface.

Muallets—1It is probable that no better work has
ever been accomplished than that which is done by
means of the old-fashioned hand mallet. No other
percussive instrument enables the dentist to feel so
exactly what he is doing, and to vary the force so
accurately and delicately. In order to use the hand
mallet with ease and precision the operator must be
completely ambidextrous, or else be dependent on
a skilled assistant. Very few dentists are ambi-
dextrous, and even if the operator is equally skilled
in the use of both hands, an assistant is often neces-
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It must not be forgotten that there are several
makes of automatic mallets, which vary somewhat
in their construction and working properties. Any
appreciable interval or hiatus between placing the
plugger on the gold and delivering the blow, is
due either to using an automatic mallet that 1s
not of the best construction, or to screwing it up
to a very heavy blow. The best manner of ad-
justing the blow will also, no doubt, vary in dif-
ferent mallets. The writer finds as the result of
testing fillings (made out of the mouth), for cohesion,
that with the Southwick automatic mallet (Fig. 8,
p. 57) a long stroke and a light blow give better
results than a short stroke and a heavy blow;
and for ease of manipulation, comfort of the patient,
and general efficiency, he has adopted a medium
or light medium blow, and an adjustment of the
length of stroke or blow that is exactly midway
between the longest and shortest adjustments. He
also finds, as the result of trying them on his
own teeth, that an automatic mallet is one of the
least disagreeable of all the various mallets he
has used. The various dental engine and electric
mallets are much liked by some operators, and
the use of suspension electric dental engines enables
the engine mallets to be used with the greatest
convenience. The writer finds that these fast-
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it is called, 1s necessary, no matter what material
is selected ; but the cutting must usually be much
more freely done if gold is to be used, for every
piece must be placed at once just where it is
wanted, and condensed by the direct action of
the plugger. There is no possibility of pressing
the gold round a corner and squeezing it into
position. This cutting away of part of the tooth
does no harm. The part removed is replaced
with gold, and it can be done in such a manner
that the tooth is in no way weakened, or made
less useful. To open an occlusal cavity the over-
hanging edges of enamel are cut away until
they are level with the interior walls. It must
be remembered that, owing to the body of a
tooth being composed of dentine, it usually decays
to a greater extent than the enamel, and on the
removal of the decay the interior is consequently
larger or more hollowed out than the orifice (Fig.
9a¢). The rule in occlusal cavities is to make
the orifice as large as the interior diameter, so
as to do away with any overhanging ledge under
which it would be almost impossible to accurately
pack and condense the gold (Fig. 9%). This
applies also to cavities on the labial, buccal, and
lingual surfaces of the teeth, and to a certain
extent to all cavities.
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can be accomplished with greater certainty, the
nuisance of obtaining a wide separation is avoided,
the patient is not worried with keeping the cotton-
wool or tape, or whatever may be used to obtain the
desired space, between the teeth for a considerable
time, the teeth rarely become painful from the pres-
sure, and the cutting secures free margins at parts of

the filling at any rate. It is advisable, however, to
obtain a slight separation by pressure, so as to admit
of the gold being accurately carried over all margins,
and to admit of the trimming and polishing tapes
and discs being easily applied. This space can be
obtained immediately, if desired, by pressing a wedge
of wood between the teeth, or by cutting with a thin
separating file. If the separating file is used, the
slight division thus made will not spoil the appear-
ance of the teeth, and is decidedly preferable to
showing a line of gold; but except for preventing
the exposure of gold, it is well to remove no
more of a labial wall than is absolutely necessary,
and as a rule slight separation by pressure is better
than slight separation with a file.

To obtain access to all medium and large-sized
cavitiecs on the approximal surfaces of bicuspids
and molars, the overhanging enamel at the occlusal
part is entirely cut away, and if necessary—par-
ticularly in distal cavities—part of the buccal w
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molars a good deal of overhanging enamel can often
be removed in a rapid manner by means of a chisel
and hand mallet. In suitable cases a very light tap,
which causes the patient no pain or even Incon-
venience, is all that is necessary, providing, of course,
the chisel is held at the proper angle, viz. in the
line of cleavage of the enamel rods. Margins of
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cavities should usually be bevelled if gold is to be
used. The extent of the bevelling will depend on
the case, and the manner in which it will facilitate
the carrying of the gold over the margins without
damaging them. The greater the bevel, the more
difficult it is to finish to a fine clean edge, and the
labial margins of front teeth, and the margins of
labial cavities in general, admit of very little
bevelling if the finest blending of tooth-structure
and gold is necessary for appearance’ sake. The
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and that to fill the undercut also takes time.
It may therefore be laid down that it is distinetly
advisable to make anchorage in places that are easily
reached, and can be readily and accurately filled,
and that no more undercutting should be done
than is absolutely necessary. The operator must,
however, be guided by the circumstances of each
case, and when necessary, time and convenience
must be sacrificed to stability. As an illustration
of this, the writer once saw a celebrated dentist, who
was renowned for the rapidity with which he could
insert gold fillings, demonstrate his method. The
skill and manipulative dexterity of this operator
were of a very high order, but he so hollowed out
the cavity in order to easily and rapidly insert the
gold, that it was not surprising to learn that the
filling shortly afterwards remained in a perfect
state of preservation in the waistcoat pocket of the
patient. If this cavity had been prepared with
every respect for maintenance of strength of tooth
structure, it would have taken far longer to insert
the gold, but the filling would have proved more
useful.

The question of shaping cavities for retention
may be divided into a consideration of the older

or more general method, and the newer proceed-
ing perfected and introduced by Dr. Black. In
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inverted cone bur, which plays such a large part
in this preparation, is a much more dangerous in-
strument than the round bur. Those who practise
the new method exclusively are doubtless suffi-
ciently expert in it to be unaware of its ever pre-
senting difficulties. The writer desires to express
his appreciation and admiration of this method, but
cannot help thinking that it has sometimes been
presented with too little regard for, and too great
depreciation of, the older way.

In preparing cavities on occlusal surfaces of molars
and bicuspids, both the old and new methods are
practically “on all-fours.” A flat floor and straight
walls at right angles to the floor is the preparation
that is necessary, whether it takes the form of an
ordinary round or oblong cavity, or the cutting out
of fissures. To effect this, all overhanging enamel
is cut away until the softened dentine is removed,
and the cavity generally shaped up, always cutting
until hard dentine is reached. The floor is flattened,
and the angles made sharp with an inverted cone
bur, or suitable excavator, and this bur can be used
in these cavities easily and with safety.

In incisors and canines the older method is to
remove the decay, and cut to hard dentine with
excavators and round burs. A groove is then cut
along the cervical wall with a small round bur,
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the dentine at this part. By this extension a frail
or shallow lingual wall may be converted into a
strong and most useful one. Care must be taken
in doing this, and the extension should be broad
and shallow, rather than narrow and deep, so as to
avoid cutting too near the pulp.

Dr. Black’s method in these cavities is to cut
the cervical wall flat at right angles to the floor,
and to extend it in the region of the cervico-labial
and cervico-lingual angles as far as practicable. The
cutting edge of the cavity is made at right angles
to the floor, and the labial wall is also cut at right
angles to the floor. The lingual wall is squared out
in the same way, wherever its thickness will admit
of this being done. This generally means a squar-
ing out at the cervical portion of this wall, and, if
practicable, a little squaring out near the cutting
edge. When the cavity involves the cutting edge
of the tooth, or approaches it so closely that a
break may occur in this part after filling, a step
extension 1s cut across the cutting edge.

Access to these cavities 1s obtained by separation,
and by cutting away part of either the labial or the
lingual wall. The methods of access apply equally
well to all methods of preparation. Small round
or oblong cavities are prepared in a similar way by
either the old or the new method, straight walls
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the lateral grooves, eﬂ"ectuaily prevented rocking or
displacement of the gold during its manipulation.
Many operators found 1t necessary to produce a
fourth wall in these cavities by undercutting the
occlusal part, and this could generally be accom-
plished without this margin being afterwards broken
or chipped by the force of mastication; and this
undercutting was often made easier by a dipping
in of the decay at this part.

It frequently happens, however, that the lateral
walls are frail, and will admit of little or no anchor-
age being made at this part, and they may even
slope slightly outwards. In these cases such under-
cutting at the cervico-buccal and ecervico-lingual
angles as might be necessary to start the filling
and prevent its rocking was resorted to, as well
as cutting the juncture of the lateral walls and
floor of the cavity into as distinet angles as pos-
sible. The cavity was then extended sufficiently
across the occlusal surface to produce a step, or
arm-like extension, sufficiently broad and deep to
counterbalance the want of retention that would
otherwise have existed. Many operators adopted
this step extension as a general method of practice
to prevent weakening the lateral walls by grooving
or otherwise undercutting them, and to save the
time, trouble, and uncertainty of filling these lateral
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formation of the usual occlusal-surface step exten-
sion. The method of preparation adopted in these
cases should usually be similar to that used in the
canines. Theoretically, all methods of bicuspid and
molar preparations of approximo-occlusal cavities
weaken the walls, and may lead to a breakdown.
Any grooving or undercutting of the lateral walls
may do this; and even if this is avoided, a step
extension, which, owing to the presence of two ap-
proximo-occlusal fillings in the same tooth, neces-
sarily forms a trench-like cutting right across the
occlusal surface, may, by thus weakening the cusps,
cause a very extensive break to occur. For this
reason some operators deprecate the step, and,
while following out Dr. Black’s directions at other
parts of the cavity, prefer to slightly undercut
the occlusal part, but avoid altogether the step
extension.

In practice, however, it will be found that acci-
dents of this kind rarely occur with any kind of
preparation—providing it is carefully carried out
—and that if an accident occurs it is generally
due to the filling of a frail tooth. Such accidents
may often be prevented by shortening and rounding
the cusps of the filled tooth, and also the cusps of
the opposing tooth or teeth. This is a proceeding
that should always be considered, and practised
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lateral walls, until the juncture of the filling and the
margins of the cavity are sufficiently exposed to
be kept clean and free from food deposits, by the
action of the tongue, lips, cheeks, and tooth-brush.
The cervical margin is protected by the gum, and it
may be conceded that if the margins of a well-made
and well-extended gold filling are attacked by decay,
it is due to carelessness on the part of the patient in
keeping the teeth clean. It is very nice to be able
to say to a patient, “ Your teeth are now restored in
such a manner that their permanent preservation is
entirely in your own hands;” but it is no more
possible to carry out this method to the complete
satisfaction of both operator and patient in every
case, or in the majority of cases, than it is possible
to fill every cavity with gold with complete satis-
faction to all parties. Extension for prevention
is more necessary in the bicuspid and molar region,
than in the incisors and cuspids, for the simple reason
that the margins of non-extended cavities—meaning
such as are only extended for access as opposed
to prevention—in front teeth are not so prone to
decay, and because extension for prevention in front
teeth may destroy their appearance. It should also
be remembered that the proper extending of a cavity
in an incisor or cuspid, as well as in other positions,
prolongs the pain of the operation, and unless thi






102 THE TREATMENT OF TEETH

usually be a more practical and satistactory opera-
tion—all things considered—than any attempt to
make an all-gold filling in these cases. KExtension
for prevention as an “academic principle” is per-
fectly sound, but the writer all through these notes
has endeavoured to point out that “circumstances
alter cases.” |

Insertion of Glold—To explain methods of packing
gold into teeth, a few typical cases will be men-
tioned. It does not come within the scope of this
work to minutely describe the filling of numbers of
cavities in all sorts of positions, each of which may
present instructive peculiarities. It is intended
merely to allude to the filling of certain cavities ; for
1t is presumed that an operator who has once grasped
general principles will be able to modify them as
circnmstances may demand.

Colesive Gold—To fill a very small ocelusal cavity,
or a very small cavity in any exposed position, take
a small pellet of gold, and simply press or hammer
it in. A cavity of this size may be considered as
similar to a starting pit, and filled accordingly. Pack
in other very small pellets one by one, attaching
them to the previously condensed gold until the
cavity 1s full. To fill a cavity a little larger than
this, press in a larger pellet of non-cohesive gold,
and hold it down, if necessary, with an instrument
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must be cut of sufficient depth, and properly squared
out to admit of the gold remaining firmly in place,
without any lifting of the edges by the force of
mastication.

Filling Upper Incisors and Cuspids—In working
from the lingual surface, place a pellet of non-
cohesive gold against the cervical wall, and press
it well into the angles or undercuts. If one suffi-
ciently large pellet will not stay in place, press a
pellet against the cervico-labial angle, another one
against the cervico-lingual angle, and then wedge a
third one between these two, and press the whole
mass of gold up to the cervical wall. Force a fine-
pointed plugger into the gold at one angle of the
cervical wall, and fill in with small pieces of cohesive
gold. Pack the non-cohesive gold well into the angle
or undercut, and add cohesive gold while doing so.
Treat the other angle in the same way. This locks
the non-cohesive gold firmly in place, and provides
a ready and firm attachment for more cohesive gold
which can then be easily extended from one angle to
the other, driving the non-cohesive base into close
contact with the wall as the condensation of the
cohesive layer is carried out. In order to drive the
gold acecurately into sharp or well-defined angles, a
very fine-pointed plugger or, better still, one with
a flattened almost knife-like edge, with fine single
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the overlap over the labial wall with a thin, flat
burnisher, and to firmly press or rub it against the
margin.

The cervical margin should also have been treated
in this way. The surface of the filling is then
further condensed, and built up by adding gold to
it if necessary, applying the force at right angles,
or somewhat at right angles, to the surface. As |
the filling is built downwards in the direction of
the cutting edge, it becomes impossible to apply
the force in the direction of the cervical wall
with advantage. Right-angle force applied directly
to the labial wall, the cutting edge, and the floor of
the cavity, is now resorted to, still continuing to
turn the gold over the labial wall. Obtuse-angle,
right-angle, and corkscrew pluggers will all be found
useful at these parts, and hand pressure will be
found needful in very many of these cavities that
are opened into, and filled from, the lingual surface.
Working by reflection in the mouth mirror is usually
a convenience, and often a necessity, in these cases.
It is also frequently a convenience to force a pellet
of non-cohesive gold into the angle or pit at the
cutting edge, and this often secures a better adap-
tation at the bottom of the angle or pit. In filling
these cavities from the labial surface, the method of
procedure is very similar, except that, if a starting
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that filling from the back frequently demands
hand pressure. The removal of part of a labial
wall on a distal surface does not, imwever, render
the filling nearly so conspicuous as if the same
amount, or even less, had been cut from a mesial
surface. This is a point worth considering in select-
ing the opening, but it is better to get into the
habit of filling all these cavities from the back
whenever it is possible to do so, although it is
more difficult and takes up more time.

It has been stated that if the labial side of a
filling on the approximal surface of a front tooth
shows slightly it looks more disagreeable than if it
were more conspicuous, because the light falls on
it in such a way that a shadow is cast, giving the
gold a dark appearance. It has been laid down
that if the filling shows at all, it should be made
to show considerably, because a gold filling that
looks like gold is more pleasing than one which
resembles a black patch of decay. In the writer’s
experience this applies to the small round or oval
fillings of the more or less “ pin-head” type; but,
as far as those which involve the greater part of
the approximal surface are concerned, he begs to
differ from the opinion that they should be ex-
tended labialwards for purposes of appearance. On
the contrary, the less the gold shows in these
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cavities or of dirty, discoloured fillings. So much
for the advantage of extension for appearance as
a general method of practice. It is one which
the writer has never been able to realise the
benefit of.

Small round or oblong cavities that are sur-
rounded by strong walls can be filled as if they
were occlusal cavities; for, by means of a little
extension towards the lingual surface (or the
labial surface if necessary) plus a little separation,
they can usually be prepared like occlusal cavities,
and filled much in the same way, using, of course,
instruments sufficiently curved to reach them easily.
The first few pellets will generally be packed in the
direction of the labial or lingual wall—depending
on the opening. X

Where both the labial and lingual walls of a
cavity are badly broken down, there is usually
plenty of room to work the gold partly from the
front, and partly from the back. It is impossible
to prevent the gold from showing, and cutting for
access can usually be freely done. In these cases
the gold must first be packed into as deep anchor-
age, or as broad anchorage, as can safely be made
at the cervical wall, and a thick layer of gold made
at this part. It is then carried downwards over
the floor and to the cutting edge, and the contour
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manner, for if it should extend in a thin layer over
the margin, 1t will be apt to curl up, or be drawn
away during the subsequent manipulation, and
either a slight space or a depression left at this part,
causing, in all probability, failure of the filling.
When the cervical margin is thickly covered and
the gold well wrapped over it, the filling is built up,
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Fig. 12. Fi1a. 13. Fia. 14. Fi1aG. 15.

The above sketches are not intended to be actual representations
of teeth during the process of filling ; they are merely diagrams to
illustrate the text. The arrows show the directions of force in
building the gold.
towards the occlusal surface, preferably with a small
foot plugger if thin tape is used, in such a manner
that the gold is worked with the point or toe well
against the walls, and into any grooves or angles
that may have been made here; and then by placing
the heel of the plugger in the cavity, and the
toe outwards, work the gold carefully up to and
over the edges, and build up the external surface
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the other, across the cervical wall, until a firm
foundation is made.

In posterior cavities the use of hand pressure and
fine points, and working by reflection in the mouth
mirror, is often a necessary proceeding.

Restoring Exact Contour in Bicuspids and Molars
without Previous Separation.—Unless the teeth have
fallen towards one another, owing to destruction of
the knuckle by extensive decay, the writer finds
that whenever the teeth are fairly regularly placed
in the arch, any previous separation of molars and
bicuspids renders the exact restoration of contour
difficult and uncertain. In some cases the space
secured leads to too great cutting away of the gold,
and the all-unsuspected leaving of a permanent space
between the teeth. On the other hand, a plus
contour may be left which is not only undesirable,
but may cause pain through the production of
lateral pressure. The following procedure has there-
fore been adopted with satisfactory results :—

As soon as the cervical margin is well covered
with gold, a thin flat burnisher is used to press
the overlap on to the root, slightly beyond the
margin, and the gold is firmly burnished at this
part. The next layers are condensed well on to
this gold margin and rubbed over it, and also over
the lateral walls. By proceeding in this manner,
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soap the polishing strip in order to force it between
the teeth. More strips are used until the smoothing
is completed, and orange-wood sticks, trimmed to
fine flat wedge-shaped ends, may also be passed
laterally into the interproximal space, to perfect any
depressions at the cervical margins that are not
reached with the strips. Finally the burnisher may
or may not be applied, as thought good. It is
found that the teeth are slightly forced apart by the
burnisher during the process of turning down the
overlap at the knuckle, and that the small space
made by the saw and the polishing tapes merely
enables the teeth to drop back again into their
normal positions, and teeth filled in this manner are
as closely knuckled up a day or two after the opera-
tion as any other teeth in the mouth. It 1s very
nice to be able to separate these teeth so widely
that the whole of the surface of the filling can be
clearly seen during the trimming and polishing.
It is very convenient to be able to build out te
such an extent that free use may be made of
sandpaper and cuttle-fish discs in trimming and
smoothing the filling, and the production of a
perfectly smooth, polished, mirror-like surface,
that will not reveal even a hair-like scratch
under magnifying-glass examination, is the highest
expl;ressiﬂn of dental art and excellence; but when
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if more than one is used, will completely fill it
when pressed in and condensed as much as possible.
It should be mentioned that if more than one pellet
is used at this part, the hole should be sufficiently
deep to admit of the last pellet being sui’ﬁaient.ljr
deeply inserted to remain in place after the ﬁlling
is completed and finished. When this hole in the
centre is filled up, proceed to make a hole in another
part of the plug with the sharp-pointed wedge-
shaped plugger, enlarge it by lateral pressure, and
fill it up by introducing pellets—if the hole is
fairly large—with lateral force until a sufficiently
small hole is left to be filled with direct pressure.
Continue to make holes in the plug, and fill them
up, until the sharp-pointed plugger will make no
impression on the surface at any part. Then
firmly burnish the surface of the gold, and grind it
down to a smooth surface with fine edges. Again
burnish thoroughly and either leave the filling
burnished, or finally perfect it with wooden or
leather wheels or buffs and a suitable powder, such
as fine pumice-stone or Hindostan stone. Cylinders
are used exactly like pellets, and strips are folded
and pressed flat against the walls, layer by Iayﬁrﬁ
in such a manner that one end of each fold touches
the floor, and the other one extends slightly beyond
the orifice. Theoretically the cylinder or the strip
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ting edge is nearly reached. One or more pellets are
then packed against this wall, until a small space, or
hole, only remains to be filled up between the cutting
edge of the gold and the rest of the filling. Fill up
this space, by directly driving a pellet into it of suffi-
cient size to completely fill it up when well condensed.
Then proceed to make holes in the plug, and fill
them up as already described. The presence of the
adjacent tooth usually renders the labial part of
the plug (in working from the back) difficult to easily
reach at this part of the operation, and this illus-
trates the value of condensing the gold as thoroughly
as possible against the labial wall during its intro-
duction. The first few holes made with the wedge
should be as close to the labial wall as it is possible
to make them, and as a right-angle application of
the wedge can rarely be made close to this wall,
it loses some of its spreading power at this part,
and just in proportion as the form, strength, and
accessibility of these cavities preclude the even
and complete consolidation of the gold, so will
the desirability of using either cohesive gold, or
a combination of cohesive and non-cohesive gold,
be appreciated, although, of course, great skill in
the manipulation of non-cohesive gold will increase
the range of its applicability.

In approximo-occlusal cavities in bicuspids and
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then built up and securely locked in place by
means of a step anchorage, or undercuts, in the
occlusal surface. When all the non-cohesive gold
is in place, the part still to be filled must be re-
garded as an independent cavity, with the non-
cohesive gold forming the cervical wall. When the
cohesive portion is completed, the non-cohesive
overlap should be condensed as much as possible.
Broad-faced hand-pluggers, with the condensing
surface in the same plane as the shanks, foot-
pluggers used with a mallet, and thin flat burnishers,
are all useful for accomplishing this.

Whenever non-cohesive gold can be successfully
used it will be found, in many cases, to effect a
saving of time, as far as the insertion and econ-
solidation of the gold are concerned, and the work
is accomplished with less eye-strain. As far as the
excellence of the work is concerned, it must be
admitted that, although in certain cases a perfect
adaptation may be accomplished with greater ease
and certainty, there is no possible adaptation with
non-cohesive gold that cannot be equalled with
cohesive gold; the latter has a wider range of
employment, and a coherent solidity and hardness,
that are essential in many cases.

Finishing Gold Fillings.—When the filling of a
cavity is completed, the surface of the g:uld should
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prevents the dises heating, and adds greatly to the
comfort of the patient. The dise also cuts more
smoothly. A well-soaped coarse dise will finish up
the filling quite as smoothly as a dry fine one.
Soap is decidedly better than vaseline, glycerine, or
oil. It has often been pointed out that the use of
a lubricant on a disc causes the rubbed-off gold to
adhere to it, and consequently it is an economical
proceeding. Burs should also be prevented from
heating, by dipping them in a suitable lubricant.
The amount of pain that may be given by the use
of dry dises or burs can only be realised by one who
has experienced it. It may also be mentioned, that
a dentist who has had personal experience as a
patient of the free and vigorous use of trimming
and polishing strips below gum margins, will use the
Rhein plug-trimmers, fine thin chisels, and thin flat-
tened burnishers, as much as possible in this region,
especially on bicuspids and molars, when cervical
trimming with sandpaper dises is inadvisable. The
finishing of gold fillings is often tedious, and takes
up much time; there is usually very little space to
work in, and freedom in the use of the methods
employed is in many cases Impossible. It may
however be laid down as an axiom, that extra care
and time spent in preparing a cavity will facilitate
and improve the filling, and that extra care and
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and fidgetting, telling him every few seconds he is
“touching the nerve,” and asking continually how
soon it will be finished. Here and there may
be found an operator of iron nerve and calm, un-
ruffled disposition, whom nothing disconcerts, and
who can do “good gold work” under all circum-
stances, but he will probably have the satisfaction (?)
of frequently hearing, that, although he is con-
sidered a remarkably skilful operator, the severity
of his methods causes numbers of patients to for-
sake him for less thorough but more humane
practitioners. The dentine is sometimes excessively
sensitive, and even if patients can secrew themselves
up to bear the operation, its proper performance
may cause an amount of suffering and shock that
—vparticularly in the case of delicate patients—
it 1s better to avoid.

Fortunately, these excessively sensitive teeth are
not met with every day, and in contradistinetion,
there are some patients whose teeth can be freely
cut into in all directions (avoiding the pulp) with-
out causing them the slightest pain.

An experienced dentist readily ascertains the
temperament of his patient, and it is distinetly
advisable, and of the greatest benefit to the patient,
to work accordingly. It 1s useless to so worry a
patient to fill one tooth, that he or she acquires a
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these temporary materials as soon as necessary,

will often succeed in preserving teeth indefinitely,
in mouths where, owing to frequent replacement of
gold, and continual re-excavation, the teeth soon
pass to the crowning stage. It is also as a rule
inadvisable to use gold if a tooth has recently
ached, and pulp-destruction is not resorted to, or if
any diseased condition of the periodontal membrane
is suspected or has recently been treated. The
force used in inserting the gold may set up irri-
tation in these cases, and it is always well to be
cautious. It is very annoying to have spent con-
siderable time on a gold filling, and then to be
compelled to remove it, owing to a recurrence of
some previously diseased condition.

Then again, the extent to which the tooth has
been weakened by decay must be considered. Many
tecth are decayed in such a manner that proper
excavation for gold would cause them soon to
break down, whereas many of these teeth may be
successfully restored with a plastic material, such
as amalgam, and the attachment of a crown to the
root postponed for several years,

The main point to be considered —providing the
patient is a good one—is the probability of the
tooth lasting a long time if filled with gold. It is
no use putting a filling which under favourable
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a gold filling will last in any individual case, but if
the conditions are favourable, the majority last
sufficiently long to fully justify the time, care, and
expense entailed in making them ; and the dentist
who inserts many gold fillings will acquire skill and
the habit of taking pains—qualities which ensure
his patients getting full justice done to them in all
his operations. -
Tin.—Tin as a filling material is now considered,
because its use dates almost as far back as gold.
It is usually prepared in the form of foil, and used
on the non-cohesive principle. Cohesive fillings
have been made with tin, by using small shavings
freshly cut from a block of tin at the time of the
operation. It is also possible to make a cohesive
filling with tinfoil, but this takes up far more time
than working cohesive gold. For all praectical pur-
poses tin will be considered a non-cohesive material,
and manipulated as such. It is softer than gold,
and more easily manipulated and adapted to cavity
walls. It is a low conduector of heat, and is there-
fore tolerated in closer proximity to a pulp than
gold or any other metal used for filling teeth. Its
value as a filling material per se 1s more than
counterbalanced by its defects. It becomes dis-
coloured and dark on the surface, and is not so
resistant to the force of mastication as non-cohesive
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molars, if its maintenance of integrity could be
relied on. When used in contact with gold its
exposed surface becomes perfectly black, and it

is therefore out of place whenever this part of
the filling is exposed to view. Ifs use in incisors
and cuspids is also generally contra-indicated, for
even if completely covered up with gold, it gives
a dark, leaden appearance to a labial wall. When-
ever a cavity is floored with tin, or whenever it
is used for starting a filling, it is a great con-
venience to be able to attach the gold to it on
the cohesive principle. The sponge or erystal gold,
known as Solila gold, coheres fairly readily with
tin. Leslie’s crystalline gold also coheres with tin,
but this gold seems to have dropped out of the
market. Dr. Shumway produces cohesion between
gold-foil and tin by means of a hot plugger.

The late Dr. Benjamin Lord, in a paper' read
before the New York Odontological Society, said :

““ A combination in which I find great interest is in the
use of soft or non-cohesive gold with tinfoil. This is no
novelty in practice; but I think that, for the most part,
too great a proportion of tin has been used, and hence
has arisen the objection that the tin dissolved in some
mouths. I am satisfied that I myself, until recently,
employed more tin than was well. I now use from one-
tenth to one-twelfth as much tin as gold, and no dis-

1 International Dental Journal, August 1893.
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quantity of tin seems to work through and into
the whole filling. The surface of these fillings
becomes in time harder than the surface of a
non-cohesive gold filling, but no chemical solidifi- ':
cation of the filling itself appears to take place,
in a reasonable time at any rate. Fillings that
have been removed two years after insertion fell
apart just as a non-cohesive gold filling will fall
apart ; this is to say, that the several pellets or pieces
of which the plug is made may be easily separated
with a pin either after or during the removal of
the filling.! But if a whole sheet of gold and a
whole sheet of tinfoil are rolled or folded together,
and a filling made in the mouth, a chemical action
takes place which, in cases where the filling does
not disintegrate, converts it into a solid mass that
is extremely difficult to cut up and remove with
engine burs. The writer sees great disadvantage—
owing to rotting of the filling in many cases—

in rolling or folding tinfoil and gold together in
equal or nearly equal parts; and if the tin is re-
duced in sufficient proportion to prevent disinte-
gration taking place, the resulting filling i1s very
little better than a good non-cohesive gold filling,
and can only be satisfactorily used in cases where

1 A filling removed seven years after insertion was completely
solidified, and very difficult to cut out. '
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should be from 65 to 74 per cent., depending on
whether the alloy is used fresh cut or annealed.
Dr. Black finds that the best formula for a silver-
tin alloy pure and simple (fully annealed) is
approximately 73 silver and 27 tin. _

Silver gives strength, expands, and discolours;
tin contracts. Gold has been used to decrease con-
traction, and improve strength and colour; copper

to decrease shrinkage, or control the expansion of |
other metals, and add to their tooth-saving properties.
Zinc expands and improves colour. The late Dr.
Flagg states in his well-known book, “ Plastics and
Plastic Filling,” that when zinec is used in an

amalgam alloy it must be chemically pure. The
writer has seen the dentine seriously affected by an
amalgam filling which contained zine. The alloy
was made for him from a formula obtained from a
dental journal, and consisted of 65 parts silver,
30 parts tin, 3 parts gold, and 2 parts zine.
The deleterious effect of cadmium when used
in an amalgam alloy was described many years
ago in some of the text-books, and the result
produced with the above amalgam was very
similar to the description given of the action of
cadmium. Electrically purified mercury was used,
and in all probability the zinc in this alloy was
impure. All these different metals possess different
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sumption therefore is, that Dr. Flagg’s Contour amal-
gam alloy now consists of silver, tin, and zine. The
Fellowship alloy, as well as several others, that have
sprung into existence since the publication of Dr.
Black’s experiments, consist of silver, tin, copper,
and zinc. An analysis of Fellowship alloy gives:
silver, 67°73 ; tin, 2633 ; copper, 4'71; zine, 1:23;
and some other alloys are almost identical.

The alloy to which the name True Dentalloy has
been given by the makers is said to consist of silver
72'5 and tin 27'5. The analysis of an alloy will
not give the exact proportions of the metals that are
put into the erucible, owing to some slight loss that
occurs during the melting. It is also stated that a |
good formula will not necessarily give a good alloy,
owing to loss of metals that may occur during melt-
ing, and uneven distribution of the metals in the
ingot. It may also be mentioned that brass (copper
and zinc), bronze (copper and tin), and white metal
(tin and zinc) may be used in making an amalgam
alloy ; and an alloy in which one or more of these
compounds are incorporated may behave differently
when made into an amalgam from one in which the
separate metals are used, although a chemical
analysis may give identical proportions.

Dr. Flagg considers that his Submarine alloy
makes—owing to the copper it contains—an emi-
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In many cases, even if no break occurs, the
curling up of the amalgam edges produces a trench
or cavity for the collection of food particles, with
equally disastrous results. This curling up of the
edges takes time, and although there is a great deal
of difference in the behaviour of different alloys in
this respect, three years is generally sufficient to
produce these defects. It has been noticed that
this curling up of the edges is particularly manifest
on occlusal surfaces, and more particularly on the
occlusal surfaces of approximo - occlusal cavities.
There is no doubt that many amalgam fillings seem
to “grow out” of the cavity on buccal surfaces
where they are subjected to no force of mastication ;
but that the force of mastication on an amalgam fill-
ing increases this, even if in many cases 1t does not
produce it, will be apparent to any one who has used
his powers of observation for a number of years.

Dr. Black explains this as being due to the flow of
the metal (amalgam) under force or pressure. It has
also been pointed out by Dr. Black that an amalgam
filling made of filings, or shavings, varies consider-
ably both in its mixing or working properties, and
in its behaviour under tests for shrinkage and flow.
The explanation is, that filing or cufting up an
ingot hardens or tempers the particles into which
it 1s reduced, and that in course of time, owing
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have been reduced to filings, will generally mix into
a smooth plastic mass quite readily, and with less
mercury. This ageing of alloy filings is considered
by Dr. Flagg to be a distinct advantage in all cases;
while Dr. Black, on the contrary, considers that
with certain formule it is a detriment. The ad-

vantage of using an untempered alloy consists not

only in its superior mixing and working properties,
but in the fact that, when once it is untempered, it
is likely to behave always in the same way. The
advantage of using alloys that give good results in
the untempered state is therefore manifest. When
experts differ it is hard for an ordinary man to |
know which line to follow. The difference between
Dr. Flagg’s conclusion, and that arrived at by Dr.
Black in this respect, seems to be, that while the
former holds that all alloy filings are improved
with age, and slow untempering, the latter con-
siders that the composition or proportions of the
alloy should vary according to whether the filings
are used in a tempered or untempered state.

Apart from the superior mixing qualities of the
majority of untempered alloys, the trouble neces-
sitated in keeping the alloy in the ingot form, and
filing off sufficient for the case in hand each time, in
order to secure even results, is sure to prevent its
general adoption. The use of aged or annealed
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or plasticity to be obtained without an alternate
adding of mercury and filings. It is this usually
adopted practice, of alternately adding first one, and
then the other of the ingredients, until a mass of
the desired plasticity is obtained, that Dr. Flagg
deprecates. He claims that this will ruin the best
amalgams, and that under proper tests, there is no
comparison between the results obtained by these
two methods of mixing. It is also found that an
amalgam made with one admixture produces a better
plastic mass with less mercury; and the excess of
mercury that is often necessary, in order to secure
working properties in an amalgam prepared by the
haphazard alternate mixing method, will transform
an excellent amalgam into a comparatively poor one.
(See “Plastics and Plastic Filling,” chap. ix.) The
proper method of mixing an amalgam filling, is to
weigh the mercury and alloy “in such proportions,
as have been found upon trial, to make the mass
just right for working in any given case.” The
balance designed by Dr. Wheeler, and made by the
S. S. White Company, is a very correct one for this
purpose (Fig. 17).

Dr. Flagg says:—After determining the propor-
tions of mercury and filings, they are placed in a
mortar, and the filings * gradually incorporated with
the mercury,” “This is done by retaining the
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deal of kneading to obtain the proper condition of
the mass. “To get a smooth-working property, they
should be kneaded a considerable time, and you
cannot do this kneading properly if there is too
much mercury in the mass. They need to be
kneaded until the granular appearance has fairly
disappeared, and they will work into a plastic
state.”

The mortar mix 1s advocated not only because
it enables the alloy and the mercury to be placed
together and amalgamated without alternate addi-
tions of first one and then the other; not only because
it enables the ingredients to be more forcibly rubbed
together ; but also because perspiration or grease or
dirt may be mixed with the amalgam if the alloy
and mercury are rubbed together in the hand. The
writer begs to submit that if the hands are carefully
washed and thoroughly dried immediately before
the amalgam is mixed, there is no reason to suppose
that anything will come off the hands into the
amalgam. He finds that mixing the alloy with the
right quantity of mercury in a mortar produces a
somewhat powdery or friable mass; this is there-
fore transferred from the mortar to the hand, and
rubbed with the forefinger of the other hand until
moderate plasticity is produced ; the amalgam is then
replaced in the mortar and again vigorously ground
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really objectionable. It is not needful that the
blows should be.in any degree jforcibie, but, on the
contrary, it is better that they should be such as
would more properly come under the signification
of “taps.” The consistency of the amalgam should
be such as will permit of perfect adaptation of filling
to cavity wall, by tapping with light blows.,” «This
‘tapping’ is mot to be dome with mallets, either
hand, automatic, or electric, as a different kind
of blow from any so given is far preferable. The
“tap’ from the filling instrument—the same used
for erushing—is a mingled push and blow, which is
soon acquired, and 1s as promptly recognised as very
efficient in producing admirable results.”

Dr. Black advises the use of a few large pieces
of amalgam, in preference to a larger number of
smaller ones, and considers that as broad-faced a
plugger as can be conveniently used should be
selected. The plugger should have a flat, finely
serrated face, and the force used in packing amal-
gam should be as great, if not greater, than the force
used in condensing gold with hand pressure. This
probably applies more especially to quick-setting
amalgams of the “Fellowship” type. Fig. 18
shows Dr. Black’s amalgam pluggers, and Fig. 19
Mr. E. J. Ladmore’s. Mr. Ladmore informs the
writer that these instruments are not always cor-
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Dr. Flagg says:' “The mass should work qui

plastic—generally becoming more so as the f =¢
- progresses—until the cavity, if it be of ordi ary
size, is completely filled, when a *last piece’ sho
be enveloped in a fold of chamois skin and squeezed
hard, and the wafer thus made laid on the filli
By crushing this wafer into powdery pieces |
tapping these into homogeneity with the softer
mass, the setting will be hastened, and the edge
strength, density, and whiteness of the filling a
much increased. This process 1s called wafering,
and will be discussed in the article on * Tanh"'::
of Plastic Filling. I have said that if the cavity
be of ordinary size, the process of wafering sho_--_
be used after the cavity is completely filled ; .:-"f-
is so, because the size of the filling is not so
great as to prevent a sufficient effect upon r"'-f-',-
whole mass from one wafering; but if the cavity
is very large, or if it is inaccessible, it is bette
that two or three mixings be made in small quan_____
ties, and that each mix be hardened and set :.
its own wafer. This will be found particuls
advantageous in building’ crowns, or in ma ah
large reparations, as contouring amalgam may be
so worked by this treatment as to set almost as

1 & Plastics and Plastic Filling,” p. 106, sixth edition, revised
1901. '
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his book! he says: Although alloy metals, in
notable quantity, are taken from amalgam wl
surplus mercury is removed by *finger squeezi .
it has been positively determined that no chs
occurs in the relative proportions of metals com-
posing alloys when the surplus mercury is expre
through ‘chamois skin’ Following the wark ;
several others, I tested the mercury thus ex-
pressed from one hundred makes of amalgam, finding
only ‘a trace’ of other metal. This experiment
was made three times with like results” A dif- .
ferent opinion was expressed by Dr. F. J. Brislee,
Lecturer in Dental Metallurgy, University of Liver-
pool. His various experiments were explained in
two papers read before the Liverpool Oduntologi"
Society.” The subject was approached purely f n
a metallurgical and physico-chemical st.a.ndpo'- t,
and Dr. Brislee pointed out that coneclusi d __
arrived at in this way may be contradicted by
practical experience. But he very truly said that,
although he recognised the impossibility of ax_a.c
duplicating the conditions of the mouth in the
laboratory, “there are certain tests performed
- outside the mouth which every filling ought to
satisfy before they are used in dental practice.”

1 ¢ Plastics and Plastic Filling,” sixth edition,
® Dental Record, February 1906 and June 1907.
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strength would be fairly high, giving great pos-
sibilities of pain to the patient. On the other
hand the copper amalgam would dissolve away,
some of the copper being deposited on the surface
of the gold filling, and hence neither one filling nor
the other would prove as satisfactory as they ought
under more favourable circumstances.” f

The following, which is taken from Dr. Brislee’s
first paper, shows the value of mixing the 3]]“3."1
with the right amount of mercury :—

“The remaining two slides show the general affaagli-!
of an excess of mercury. The first shows the ¢ Fellow-
ship’ amalgam, thoroughly amalgamated with just the
- requisite quantity of mercury, measured by the ratio of
one part of filings to one of Hg. The mercury and chi']fﬁ"
were amalgamated in a mortar, and then packed into a
small tube and allowed to set for a month ; then gruun&,
polished, and photographed after etching with dilute
nitric acid. The microscope revealed a perfectly homo-
geneous amalgam, dense and without any evidence of
liquation. No shrinkage took place, as was evident from
the ink test, The second shows the same alloy amal-
gamated with an excess of mercury and the excess
squeezed out through wash-leather. The appearance of
the finished specimen was totally different from the first.
The homogeneous character had disappeared, and there
were abundant evidences of liquation having taken place.
This was shown by a number of copper-coloured patches
covering the surface. Considerable shrinkage had taken
place, and the edges of the a.malga,m showed great
evidences of ‘spheroiding.” These serious faults, occa-
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mercury he had came across. Ordinary * pure”
mercury was by no means pure. For the method
used by Dr. Brislee to determine the exact propor-
tion of mercury to be mixed with a given alloy, see
Appendix.

It was mentioned by Dr. Brislee that there are
both quick-setting and slow-setting alloys now made
with which equally good results can be obtained.
He summed up the deseription of his experiments
by saying: “ From these results I should say that,
under careful working and selection, the amalgams
are capable of giving extremely good results, but
there seems to be every necessity to give the amal-
gam a fair chance to prove its merits.”

The principal value of Dr. Brislee’s work consists
in confirming the experiments of some other in-
vestigators, and it may also help to clear up some
disputed points. His deduction that different amal-
gams, when placed in the same mouth, generate
an electric current which disintegrates or destroys |
the fillings, is not borne out by experience as far as
the ordinary amalgam alloys are concerned, copper
amalgam being the only one which appears to
undergo any disintegration in the mouth. The
electric current is most marked when the amalgam
contains zinc; and the contact of a filling which
contains this metal, with gold in the form of a

3

}
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and polished with wooden points or leather buffs,
and a suitable powder; although the necessity for
any grinding is done away with by careful scraping
and smoothing at the time the filling is made.

The maintenance of colour in an amalgam filling
is very uncertain, and just in proportion to main-
tenance of colour, so are the tooth-saving properties
of the filling reduced. This is to sﬁj’, that a.lthuugh
an amalgam that maintains its colour may save
certain teeth remarkably well, there are other teeth
in which a filling that readily oxidises and becomes
more or less black, is more advantageous. It is
difficult to account for this, but that certain amal-
gams have a hardening effect on the dentine with
which they are placed in contact, and also that—
all other things being equal-—an amalgam that
goes black on its exposed surface seems to pres-erﬁ
bad cases better than a non-oxidisable metal filling,
is a common belief based on observation. !

To again quote from Dr. Flagg’s book (p. 76,
sixth edition): “It is very important to know that
rather inverse to the good maintenance of colour is
the real value of amalgam. In cases where cavities
can be nicely ‘lined’ either with good varnish or
good oxychloride of zine, it is better that an
amalgam of good maintenance of colour be us-ad'
but if the preservation of the tooth, as in a lone 1 r
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teeth with the No. 3 platinum-gold-foil, which
finishes up platinum colour; and as in every case
he found that the teeth would have looked much
better if filled with gold, he came to the conclusion
that a silver-white filling was far more hideous than
a gold filling, and that, for wsthetic reasons alone,
amalgam, even if it should maintain its colour, has
no place in front tooth cavities that are in any way
exposed to view.

The two metals that oxidize the most readily anfl
thoroughly in the mouth are silver and copper, and
these are the two metals that, used in combination
with mercury, exert a preservative effect on tooth
structure. The preservative effect of an amalgam
of copper and mercury alone is far more than
counterbalanced by its defects, and an amalgam of
coin silver alone, which is really a silver amalgam
containing about 10 per cent. of eopper, has many
defects which preclude its general use. Dr. Flagg
says: “It turns black, and discolours any kind of
tooth dreadfully. It curls up at the margins in ai
undesirable manner. Its edge strength is not good,
but notwithstanding this it saves teeth in a remark-
able manner, even in the most desperate cases.”
Dr. Flagg also says: “In many a cavity where
everything else, even copper amalgam, has failed,
it has done faithful duty persistently.” |
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The amalgam is then transferred to the hand, and
again carefully rubbed, with the- fingers, until it
becomes very plastic. It often happens when this
amalgam 1s heated until the globules of mercury
appear, that no matter how well it may be rubbed
up in the mortar and in the hand, it still remains
in a more or less powdery condition. It should
then be replaced in the spoon and held over the
flame until a slight crackling sound is heard. The
spoon is then removed from the flame, and the
amalgam allowed to remain in it until the crack-
ling ceases. It is again rubbed up, and, if necessary,
the re-heating and rubbing is repeated. By this
means any desired degree of plasticity may be pro-
duced. The superfluous mercury is then squeezed
well out, and it is ready for insertion. It is con- |
sidered that the iron precipitate produces more even
and trustworthy results than the zine precipitate.
Copper amalgam gives no flow under pressure,
and consequently never curls up at the edges. It
is also considered to shrink very slightly, or not at
all. It can be placed in a tooth in a very plastic
condition, and will set very hard. If a /little soft
dentine is left in the cavity it will be permeated
by the copper salts, stained a dark colour, and any
decay that might otherwise have progressed under-
neath the filling will be prevented. It will be seen
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amalgam, and as the surface soon becomes smooth
from wasting and wear, there is no necessity to
spend much time in finishing the filling. If its
use is confined to the above-mentioned cavities,
including buccal and palatal surfaces of molars,
and occasionally bicuspids, as well as to all cavities
in temporary molars that admit of an amalgam
filling, and only need to be preserved for a few
years, it will be found to give great satisfaction
in many ecases, particularly if the teeth are sensitivﬁ;.
the anchorage doubtful, the mouth too wet to admit
of the use of white cement or an alloy amalgam with
a cement lining, and it is desired to dispense with
the rubber dam.

Combination (Mixture) of Copper and Alloy Amal-
gam.—It might naturally be thought that a mixture
of copper amalgam and an alloy amalgam wou
increase the merits and reduce the defects of either
used singly. It might be supposed that the ad-
mixture of copper would reduce the flow and shrink-
age of an alloy amalgam, and that the alloy would
reduce the wasting away or rotting of the copper.
The writer has made a large number of such fillings
during the last twelve years, and finds that his ex-
pectations have been fulfilled. It has been stated
that this mixture is of no value, inasmuch as the
filling acts just like either a copper or an s
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the setting properties, according to the alloy that is
used.

Welch’s Alloy—tin and silver—is the best the
writer has used for this purpose. More recently he
has made the mixture by re-heating and re-mixing
the copper amalgam until it becomes extremely soft,
and then rubbing into it as much of the alloy as
it will take up without crumbling, but the fillings
made in this way have not been under observation
sufficiently long te enable him to express an opinion
as to the superiority or inferiority of this method of
mixing. These fillings turn perfectly black on the
surface, but whenever the writer has removed one
of them he has found that the part in contact
with the interior of the cavity was a grey colour,
showing that no oxidation through leakage had
taken place. These fillings are subject to a certain
amount of cervical disintegration in some cases, but
on the whole they have proved sufficiently satisfac-
tory to convince him that this mixture presents
possibilities that are well worthy of investigation.

The Matriz.—There is a difference of opinion as
to the value of a matrix in filling certain cavities.
Many operators make frequent use of this appliance
in mesial and distal cavities in bicuspids and molars,
and some find it is also of great assistance to them
in filling the incisors and cuspids. It is in filling
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the cavity, and any attempt to correct this by
pressing it to place at this part and holding it
there with a wedge of wood or gutta-percha is an
unsatisfactory and imperfect proceeding. In ad-
dition, however, to producing a matrix of the correct
form for accurately fitting the more or less cone-
like shape of a tooth, Mr. Lennox recognised that a
natural depression or concavity frequently exists on
the approximal sides of these teeth at their necks,
especially on the upper bicuspids. He therefore
made a mandril or shaping tool, which enables the
cervical part of the matrix to accurately fit this
depression in the root. The shaping tool may be
used in every case, because if no depression exists
on the root the matrix will assume its original
shape during the tightening up of the clamp,
and no amount of tightening up will draw the
matrix out of or away from the depression if this
exists.

Fig. 20 shows the Lennox matrix outfit. The
ends of the selected size of matrix should be bent
at right angles with pliers; the bent ends or “lugs”
are then placed in the slots in the clamp, which is
opened wide to receive them. The matrix is then
placed on to the ungrooved end of the shaping
tool (2, Fig. 20) and tapped with a small riveting
hammer into a symmetrical shape. It is then
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placed on the other end of the shaping tool and
pressed into the groove with a burnisher or other
suitable instrument in order to produce a pro-
tuberance that will fit into the concavity on the
side of the tooth. It is impossible and unnecessary
to produce a protuberance that exactly fits the
concavity. All that is needful is to sufficiently
bulge in the matrix at the right place, and tighten-
ing up the clamp will do the rest and produce a
perfect fit. The wire twister shown in the illus-
tration (6, Fig. 20) is used to enable the matrix to
be left in position—if desired—while an amalgam
filling sets. The wire is twisted round the lugs of
the matrix, the clamp is removed, and the wire
again twisted more tightly; the superfluous wire is
then cut off and the small twisted ends tucked
under one of the lugs of the matrix; the lugs are
then pressed close to the tooth.

The adaptation of the Lennox matrix 1s theo-
retically and practically correct, but there is another
practical point in connection with matrices that
is of considerable importance—this is the im-
mobility of the appliance throughout the filling
operation. A slight looseness of the matrix itself
or the power to force or stretch the matrix a
little away from the margins of the cavity 1s
no disadvantage if the filling is made of gold,
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folded over the margin, half of the cylinder inside

Fia. 22.

and half of it lying on the front of the tooth, before
sliding the matrix between the teeth; this ensures
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of the writer, its principal value is in connection
with quick-setting amalgams that demand great
pressure in order to bring about the best results.
There is no necessity to use it if an amalgam of
average plasticity and average setting qualities is
employed. In making an amalgam filling in an
approximo-occlusal cavity, the following method
will give good results without a matrix, presuming
the amalgam is a suitable one as regards plasticity
and setting qualities :—Fill the cavity, and build
up against the approximal surface of the adjacent
tooth. Roughly trim the sides and occlusal sur-
face, and wafer until sufficiently hard. Trim the
occlusal surface to the bite, and make it fairly
smooth. Trim the sides and ecervical margin, and
shape or smooth the filling nearly up to the knuckle
by passing thin, spatula-like trimmers into the
interproximal space. Clear away any loose bits of
amalgam from the interproximal space with a
stream of water from a syringe. Pass a fine ribbon
saw between the teeth from the occlusal surface.
Then pass a strip of thin silk ribbon between the
teeth, and draw it backwards and forwards, making
pressure on the filling until the amalgam is brought
to a smooth and properly shaped contour. If
necessary, perfect the cervieal margin with a thin
spatula. When the filling is completely set, it may
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not as good a material as gold, where the conditions
gl g /hip are favourable for gold, but just

| ( | in proportion to the presence
-' of unfavourable conditions, so

its superiority over the more

precious metal is manifest.
With the exception that the
margins should not be bevelled

|

if amalgam or any other plastic
filling material is used, a cavity

that is properly prepared for a
gold filling is, strictly speaking,
the best cavity for amalgam,
but what is essential for gold
1s by no means essential for
amalgam. The very plasticity
of the material enables amal-

gam to be readily pressed into any deep de-
pression or undercut that may exist after a
mere removal of the decay is effected ; and
any cavity that i1s larger in its interior than
at its orifice can be well filled with amalgam
without the extensive mathematical cutting
that is needed with gold. It must therefore
F16. 21 pe allowed that amalgam is superior to gold
for filling many teeth at the back of the mouth
—or in cases where the filling is not exposed to
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protected from moisture for some considerable time
afterwards by careful varnishing. It appears to be
harder than the average oxyphosphate, but is, as a
rule, not so durable in the mouth. It often causes
pain on insertion, and is said to have a hardening
and preservative eftect on soft dentine; but this is
very doubtful. It is considered to make an excel-
lent root filling—one that will remain moisture-
tight and non-absorbent—iwhile the oxyphosphates
are considered to make leaky or absorbent root
fillings.

As far as filling cavities is concerned, there is no
question as to the superiority of the oxyphosphates,
notwithstanding the more or less temporary or
ephemeral character of any white cement hitherto
produced. In mixing these fillings, a little of the
liquid and a little of the powder are placed on a
olass or porcelain slab, the powder is gradually
worked into the liquid, and then more powder is
added by firm rubbing with a stiff spatula until a
putty-like mass is produced. The mass should then
be rapidly inserted and pressed to place in the
cavity, and the surface trimmed to shape as it sets.

Whatever may be said as to the value of mixing
the liquid and powder in such proportions that an
exact chemical compound results, it must be ad-
mitted that this can rarely be accomplished; and
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with, The writer finds, from an observation of the
oxyphosphate fillings he has inserted during the last
twenty-two years, that the cervical failure so often
alluded to, is, in his experience, the exception
rather than the rule. In many cases, cervical
failure may be due to the use of a cement in
either a too stiff, or a too sticky, condition. In the
former case, the filling either never goes fully up
to the cervical margin, or else it arrives there in
a crumbly condition. In the latter case, it pro-
bably sticks sufficiently to the plugger to be drawn
away from the wall. It has, however, been stated
that cervical failure is the rule with some makes
of cement, and the exception with others. This
probably accounts for the differences of opinion
that exist on this point. Oxyphosphate fillings
possess the inestimable advantage of adhering some-
what to the dentine (providing it is dry), and con-
sequently in sensitive teeth there is often no
necessity to cut anchorage in the sound tooth struc-
ture. The decay, if possible, should always be re-
moved ; and it should not be forgotten that there
are extremely shallow and extremely saucer-like
cavities in which even cement will not stay. The
modern use of porcelain inlays reduces the number
of cavities it was formerly necessary to fill with
cement alone, and at the present time cement as a
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use of amalgam (with or without a lining of cement,
as may be thought good) in many cavities in back
teeth, which an operator who was assured of com-
plete control of his patient would have preferred to
first fill with cement.

Whenever there is a possibility of a cement filling
becoming wet, either during or immediately after
msertion, the rubber dam should be used. An
oxyphosphate filling will become perfectly hard in
water, but it is generally considered advantageous to
varnish the surface. The majority of these cements
are “hydraulic,” 7c. as soon as they have be-
come reasonably hard, the absorption of a little
moisture tends to improve them. This is probably
why those operators who smooth their cement
fillings with an instrument dipped in vaseline or
oil, and well rub the lubricant over the surface of
the filling, find they obtain as good results as if
they used varnish. There is no doubt that the
majority of oxyphosphate fillings become harder in
time : a filling, the surface of which is tested twenty-
four hours after insertion, will be found not quite so
hard as it would be in a week, and probably not so
hard in a week as it would be in a month, and this
increase of hardness is taking place in the presence
of moisture. There is one practical point that must
not be overlooked, namely, that an oxyphosphate
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a wholesale condemnation of cements because
some of them are readily permeated is hardly
fair. The writer does not for a moment consider
that the cements he tested with such good results
as regards permeability are very much better than
many other makes. They are good cements with
an average durability of eighteen months before
needing to be replaced in the mouth—that is all.
It is considered that a steel spatula should not be
used for making the mix ; it should be heavily nickel-
plated, or, better still, made entirely of nickel.
Silicate Cements.—Some thirty years ago the
late Mr. Fletcher of Warrington built a special
laboratory, and for three years devoted him-
self exclusively to the task of discovering the
“ideal ” cement filling. He was unsuccessful, but
his experiments enabled him to point out that
if ever success were achieved it would probably
be on certain lines. The silicate fillings that are
now made are akin to, if not actually based on,
a filling produced by Mr. Fletcher which did not
answer expectations. These fillings, several makes
of which have been made during the last three
or four years, consist of a liquid which is said to
be a modified phosphoric acid, and a powder com-
posed of silicates and alumina. Some of these
powders are stated to be composed of silicate of







190 THE TREATMENT OF TEETH

excellent method of preparing the material, careful
mixing of the liquid and powder in definite pro-
portions, and careful packing and finishing will
oreatly, if not completely, eliminate these defects.
The appearance of these fillings 1s in some cases
equal to a good poreelain inlay, although in certain
mouths a dark line will collect at the margins
juﬂt as happens with some inlays. A general
.discolouration of the surface 1s by no means
uncommon. This is probably due to the fact
that a silicate filling cannot be polished to
complete smoothness. As a rule the surface is
rough, and its good appearance depends on the
presence of a film of moisture which hides the
roughness and gives these fillings their pleasing
appearance. But this very roughness may collect
stains, and does so In certain cases,

A point that should be noticed is that all or
nearly all the makes that were introduced a few
years ago have since been improved by their
makers. This shows that dentists have been ex-
perimenting with inferior products, and as the
only real test of a filling material is its behaviour
in the mouth, it behoves one to be careful in
selecting cases for the application of a material,
the excellence of which has to be taken on trust.
The cavity should be undercut, and the margins

_n/
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1t off there. The contouring and trimming in-
struments should be lubricated with wvaseline, or
else they will stick to the filling and disturb its
position. When the filling is sufficiently hard, it
is trimmed and smoothed with well-lubricated
sand-paper and cuttle-fish discs, Excess of the
lubricant is then wiped off, and a suitable varnish
applied. It is very important for the filling to
be protected from moisture until it sets. The
rubber dam should usually be applied and kept
i position for at least fifteen minutes after the
filling is finished.'

It has been stated that these fillings should
be shaped and finished with a spatula in pre-
ference to cutting instruments and discs. There
is no doubt that cutting instruments and dises,
no matter how fine they may be or how well
lubricated they may be, leave a surface that
is vastly inferior to that produced by mixing the
material, heaping it up into a lump on the slab,
tapping it to smoothness and allowing it to set
there. It is doubtless a great advantage to so
mould the surface of the filling in the mouth,
that no after trimming with dises or tapes is
necessary. In this respect a good deal will depend

1 Three or four coats of a suitable varnish should be a.ppliali
drying each coat as much as practicable with cold air from a chip
blower.
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The Black Cements.—There are not many of these
cements on the market. The writer only knows
of three. They are usually described as oxyphos-

phate of copper, and doubtless two of them are oxy-
phosphate of copper. Of these two he has made 4

trial, with disappointing results. It is stated that

R L e
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this material adheres firmly to ecavities that are
not completely dry, that it hardens and disinfects

any soft dentine that may be left in the cavities,

and that it is more durable than oxyphosphate

of zine. The writer has used two makes of this
material carefully according to the directions, which,

with one make, were to make a very soft mix, and

with the other to mix it fairly stiff, like oxyphos-

phate of zine. With both makes the result was
the same, viz., such a rapid wear or disintegra-

tion in the mouth that, in his opinion, they
possessed no advantage which justified a con-

Jnuance of their use. An oxyphosphate of zine

filling would have proved more satisfactory, and
as to any effect which these ephemeral oxy-
phosphate of copper fillings may have on soft den-
tine, an equally good or better result is obtainable

either by a previous treatment of the cavity with

tannin and oil of cloves, or tannin and earbolic acid,

or an application of nitrate of silver, and the imme-

diate insertion of an oxyphosphate of zine filling.
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will last longer than a white cement, and is easier
to replace. Small pin-head holes on the approxi-
mal surfaces of bicuspids and molars are particu-
larly suitable cases for gutta-percha—filled with
gold, decay will usually attack the margins within
a year or two. The writer would always expect a
gutta-percha filling to last longer than a gold one
in these cases, and, if necessary to replace it, it
can be done in a shorter time.

Some authorities explain the rapid failure of
these small approximal gold fillings to want of
extension for prevention; others put it down to
imperfect manipulation. But the most ardent con-
tourist and believer in the necessity for freely
exposed margins would not think it right to cut
away all the side of a tooth, and hollow out its inte- '
rior, in order to convert a minute cavity into a mag-
nificent contour filling. And even if the failure of
minute gold fillings in these positions is attributable
to imperfect manipulation, it must be admitted that
not one dentist in a thousand can do perfect gold
work in the majority of these cases.

Many labial and buccal cavities may also be
satisfactorily filled with gutta-percha. A cavity
for this material should have a general retaining
shape, and consequently a little more cutting
away 1s usually needed than for a white cement;
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pared cavities on the approximal sides of bicuspids
and molars, and filled them with the pink base-plate
gutta-percha in order to press the gum away from

the cervieal margins, and separate the teeth suffi-
ciently for contour vrestorations with gold or
amalgam to be subsequently made in the most satis-
factory manner. The pink base-plate gutta-percha
resists the force of mastication better than other
makes, and expands sufficiently to gradually separate
the teeth, but this takes a long time to effect, and as
a general method of practice should be confined to
patients who can be relied upon to present themselves

for regular inspection. The writer finds this method
particularly useful for young or sensitive patients, '-
for whom 1t 1s 1mpossible or inadvisable to properly
prepare the cavities. If the cavities be opened up
and prepared as fully as circumstances allow, and if
they be treated with nitrate of silver before inserting
the gutta-percha, it will be found that an average
duration of at least a year may be expected of these
fillings. In course of time many of these cavities
can be thoroughly excavated with little or no
pain, and little or no fresh decay will take place
during the time that the gutta-percha is resorted to,
providing, of course, it it replaced when necessary.
The blackening of the dentine by the nitrate
silver can usually be removed by proper excavation;
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mately cohere with another would in all probability
injure the material. Large, medium, and fine-
pointed pluggers may be used as desired, and are
all useful, the surface being finished by trimming
and smoothing with thin flat instruments, heated
Just sufficiently for the purpose.

Combination of Filling Materials—The combina-
tion of cohesive and non-cohesive gold has been
alluded to, as well as combinations of gold and tin.
There are also several other combinations that are
very useful on occasion.

Gold and Amalgam.—A combined filling of gold
and amalgam is of value principally in approximo-
occlusal cavities in molars and bicuspids. When
the cervical wall is so far below the gum that the
rubber dam cannot be carried over this border, or
when this would be an inflictive proﬁedurﬁ, the
filling may be built up to the gum line with
amalgam. This enables the dam to be applied, and
a gold filling to be made. The amalgam should be
trimmed as smoothly as possible, and then further
smoothed and polished when it is set. There is
no contour knuckle to interfere with the thorough
smoothing and polishing of the amalgam, and dises
can be freely used to effect this. When the
exterior of the amalgam is polished the dam i
applied, and the gold filling started by consideri
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then the filling i1s completed with crystal gold, or
foil, as preferred. The filling may also be started
at the end of the occlusal step, or occlusal under-
cut, remote from the amalgam, and then gradually
worked to, and over, the amalgam. It is possible,
by proceeding in this way, and directing the force
principally at right angles to the long axis of the
tooth, to dispense with the matrix. The most con-
venient and generally satisfactory method is to build
up the amalgam to the desired height, and allow it
to completely set before inserting the gold. Start-
ing pits and grooves can then be cut in the
amalgam, or a little non-cohesive gold worked in,
and the filling then completed with cohesive gold.
This also admits of the amalgam being so cut away
that nothing but gold shows, and this is not so easy
to exactly calculate when the filling is made at one
sitting. The hard amalgam enables the gold to be
more rapidly and freely manipulated, and does
away with the delicate—not to say “ finicky "—pack-
ing that is resorted to, to prevent the gold coming
away from the partially set amalgam. As soon as
gold is placed on treshly packed amalgam it absorbs
the mercury, and this produces an extremely dry
but unset and consequently friable amalgam. This
necessitates the greatest care being taken in order
to prevent the lifting or breaking away from the
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surface of the amalgam, and extend the gold, so as
to cover up this part. It is said that an electrical
action is set up which is beneficial in saving the
tooth ; no doubt the rapid oxidizing and blackening
of the surface of the amalgam is due to such action,
but the action ceases as soon as the surface is
oxidized, and beyond the preservative effect that a
black amalgam seems to have, the value of these
fillings is more mechanical than therapeutic.

It may not be out of place to again allude here to
the electrical action that is caused by the presence
in the mouth of two dissimilar metals. The genera-
tion of a painful electric current may take place
when two dissimilar metals are in fairly close, but
not absolute, contact ; but the presence of moisture
between the metals is required to bring it about.
A gold clasp which impinges on an amalgam filling
in a live tooth may cause pain, and two fillings,
one of gold and the other of amalgam, in opposing
teeth, may do so whenever the teeth are brought
into contact, as the following case will show: the
writer made a large contour amalgam filling in a
pulpless upper molar, the opposing lower molar
having a fairly large gold filling in its occlusal
surface. The amalgam filling was trimmed free of
the bite, but as soon as, and each time, the patient
closed his mouth, he received a shock of pain in his
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latter as a buffer to properly form the lining, and
press out the surplus cement. To do this is not
quite so easy as it seems—the cement must be
mixed just right. If too thin it will probably be
all but completely pressed out, while, if it is too
thick, it will be very difficult to press enough out
of the cavity to produce clean, strong, amalgam
edges. It may easily happen that at one or more
points the cement forms too thick a layer, and the
amalgam is merely wrapped over what is practically
a cement margin. The operator, finding nothing
but amalgam is visible on completion of the filling,
thinks everything is right; but in a short time he
finds that the force of mastication has broken the
thin border of amalgam, and a broad line of cement
has become exposed. This necessitates cutting out
the cement at the border sufficiently deep to admit
of proper repair with amalgam. Also if the cement
is too thick it may be impossible to press it out
sufficiently to provide adequate retention for the
amalgam. Lining cavities i1s excellent practice, and
efficiency is only attained by care and experience.
In certain cases the amalgam will be the better
retained for the cement lining; shocks to the pulp
also, from thermal change, will be to a great extent
prevented, and should the amalgam shrink or curl
up at the edges, the tooth will be better protected
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and fairly thickly covered. This method effects
the retention of a durable filling in a cavity in
which it could be retained by no other means.
The mixture adheres to the dentine with great
tenacity, and the amalgam adheres to the mixture
far better than to cement alone. This method was
suggested and described by Mr. F. A. Bellamy.!
Mr. Bellamy informed the writer that, although he
usually presses the amalgam well into the mixture
so as to seeure its retention, he finds that in cases
where it is necessary to simply lay the amalgam on
as a veneer, the union is very good, and that, unless
the filling has been strained by biting before it is
set, the veneer will rarely break away.

Gold and Gutta-Percha.—A layer of gutta-percha
may be placed at the cervical margin, and then
the filling completed with gold. The writer has
occasionally made use of this in cavities that were
too far below the gum to admit of the use of
the rubber dam until the filling was built up to
the gum line. In some cases the result has been
satisfactory, in others the gutta-percha has rotted ;
it is therefore only a method for occasional use:
in all cases in which it would not spoil the appear-
ance of the tooth, amalgam should be used in
preference.

I British Jowrnal of Dental_Science, February 1887.
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it 1s worth, and would prefer to floor the cavity |
in the usual way, and then insert the gold. Some
operators use cement as a help in starting a gold

filling. A small quantity is placed against one of
the walls of the cavity, and a piece of gold—usually
erystal gold—is pressed on to the cement. As
soon as the cement is sufficiently set to hold the
gold the filling is continued in the usual way.
Others smear the entire cavity with cement and

then proceed to line it with gold, taking care to
press the gold so closely to the walls that only
a thin cement lining exists between the gold and
the walls of the cavity. By this means a gold
basket is produced into which the rest of the
filling 1s packed and condensed. The success of
this method largely depends on squeezing the
surplus cement out at the margins in such a
manner that none of it oozes between the various
pieces of gold and becomes mixed up with the
surface of the gold basket. It is not easy to pre-
vent this happening, particularly if the cement is
mixed so thin that pressing the gold to place
causes the cement to part with some of its liquid. .
It is quite possible for a piece of crystal gold to
become saturated in this way. As a rule the
retention of the gold ﬁl]iﬂg will depend on the
firmness with which it coheres or is attached to
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renders it difficult to know when the right amount
of gold is built up to and over this part. Also
during the packing of the gold the matrix is apt
to lift at one of the margins and the space to
be filled up by a little more squeezing out of the
cement. The overlap prevents this always being
observed, and in any case the cement is becoming
stiffer and may cake under the overlap of the
gold ; the result is that in certain cases a too broad
line of cement is discovered when the filling is
finished. This usually occurs at the labial margin
if an approximal cavity in an upper incisor or
canine 1is filled from the palatal side; or at the
palatal margin, if the filling is made from the
front, and an attempt to clear the margins by cutting
away the overlap as soon as, or shortly after, e
matrix is placed in position, usually seriously
disturbs it.

There is no difficulty in using the Madin method
if all the margins are easy to “get at,” but un-
fortunately, for various reasons, it is practically im-
possible to prepare all cavities in such a manne:
that every part is readily accessible. It is easie
to clear margins and secure fine margins ir
difficult places if the older method of packin
the gold directly on to cement without an in
tervening matrix is resorted to; but as alread)






214 THE TREATMENT OF TEETH

with the accurate adaptation of the gold 1s
rendered uncertain. These are the cases in which
a cement lining can be employed to the best
advantage. A thin layer of cement 1is friable
when partially or completely set, therefore the
gold should be condensed with hand-pressure
until a sufficient quantity has been introduced
to protect the cement from the shocks of mallet
blows.

Separation of the Tecth.—In filling cavities on
approximal surfaces, more especially if gold is to
be used, it is necessary—particularly in the incisor
and cuspid region—to press the teeth somewhat
apart in order to obtain room to work, and to admit
of the filling being properly contoured. To separate
the incisors make what i1s known as a “tent” of
cotton-wool, using a tough variety of absorbent wool.
Roll the fine end very tightly, and force it between
the teeth. Keep the fine end outwards, then pull
it forward with either the fingers or pliers, until the
thicker part is tightly wedged between the teeth;
finally cut oft the protruding cotton-wool, back and
front, with scissors. The small secissors with short
slightly curved blades, that are made for trimming
the cervical margins of gold crowns, are very con-
venient for this purpose (Fig. 25). As a rule, the
fingers are preferable to pliers for pulling the wool
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In separating molars and bicuspids it is advisable
to open, and, partly or wholly, prepare the cavities,
and then to wedge one or more balls of cotton into
them, and between the teeth. If the wool, instead
of being packed into the cavities, is drawn between
the teeth as in the ineisors, it will be found that it
works its way down into the triangular space at the
necks, and sets up considerable irritation, without
effecting any separation. It is often wuseful to
saturate the wool with mastic or sandarach varnish.
This not only helps to stick the wool in place, but
gives a more comfortable feeling to the patient’s
tongue, and also prevents the wool from becoming
foul. It is generally better to saturate the wool
with the varnish after it is placed in position in the
incisors, while in bicuspids and molars it may, if
desired, be saturated before its application. Some
dentists after partially or wholly preparing cavities
in bicuspids and molars, fill them with a gutta-
percha—such as the red base plate—which expands
somewhat, and by wedging it between the teeth,
obtain gradually and conveniently a wide space. |
The objection to this, speaking generally, is that it
takes several months to produce the space, and
patients are apt to forget all about it, and as long |
as they are comfortable, carefully avoid the dentist. .:
Cases in which this method may be employed
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inlays was disappointing. This apparently non-
porous substance discoloured badly in the mouth,
while artificial teeth and inlays made of high-fusing
porcelain perfectly retained their appearance. The
strength of low-fusing porcelain was also questioned,
because glass is much more easily fractured than
porcelain.  Some low-fusing porcelains—or so-
called porcelains—were made which also discoloured
in the mouth, and it was not wuntil Dr. Jenkins
produced his “ Porcelain Enamel” that it was
realised, after much doubting, that a low-fusing
material could be satisfactorily used for making
inlays. The Jenkins “ Porcelain Enamel” should
be strictly confined to this work and used for no
other purpose. Porcelain contracts as the result of
passing from the unfused to the fused state, and in
all probability it still further contracts somewhat
in cooling down after i1t 1s fused.

The majority of dental porcelains are in sufficient
harmony as to whatever changes take place after
fusion to enable one porcelain to be fused on to
another one that has already been completely or
partially fused. This enables an inlay to be made
by using materials which fuse at different tempera-
tures. This is to say, that what is known as a
foundation body may be used as a base, on to this
a porcelain which fuses at less heat may be placed

Al e ————
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higher-fusing materials have a wider range of
application.

Much controversy has taken place respecting the
merits and demerits of the various kinds of dental
porcelain, and many of these discussions would lead
one to suppose that a high-fusing point is synony-
mous with excellence, and that the quality of the
material may be judged by the amount of heat
necessary to fuse it. This is not, however, borne out
by experience or by the tests which have been made.
English artificial teeth are considered to be stronger
than American teeth. The English teeth fuse at
about 2000° F., and the American at not less than
about 2400° F. The tests made by Dr. le Cron
show that the Jenkins inlay porcelain fuses at 1588°
F., and its crushing strength is 28:305 lbs. per
square inch, while the inlay porcelain made by one
of the leading American manufacturers, fuses at
2138° F.,, and its crushing strength is 15'080 Ibs.
per square inch. This proves that a porcelain 1s
not necessarily strong because it fuses at a compara-
tively high heat and wice versi. Porcelain has no
exact fusing point. That is to say, the tempera-
ture at which it fuses varies according to the
length of time it is subjected to the heat. A
porcelain which fuses at a certain temperature in
two minutes will fuse at a lower heat in a quarter
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or plunger and the surface of the porcelain to which
it is applied. Also it has been stated that different
batches of the same porcelain may vary somewhat,
inasmuch as the material taken from one part of a
quarry is not always identical with that taken
from another part. Therefore tests made by dif-
ferent men are very likely to give different results
unless every condition connected with the tests
1s exactly the same. This doubtless accounts for
the difference between Dr. Jenkins' tables and Dr.
le Cron’s.

A most instructive and interesting paper by
Dr. Joseph Head appeared in the Dental Cosmos,
February 1906, entitled “ The Strength of Porcelain
when used as a Tip or Corner.” The following
extracts are taken from it:—

“Dr. Jenkins' tests (Cosmos, May 1902, p. 458)
proved that pieces of porcelain 1 centimetre square
by 2:3 millimetres deep can stand a steady pressure
of from one-quarter of a ton for the Whiteley, to a
ton for the Jenkins, the other makes falling some-
where within the intervening quarters of a ton. Dr.
Jenkins tells us the German laboratory in which these
results were obtained and how long it took to make
them, but does not tell us how they were made.
But I feel that these large figures could only have
been obtained under the most perfect conditions,

—
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an average of 6 oz. The average of the others was:
The Jenkins new inlay material 8 oz., the Brewster
5'5 oz, the Whiteley 8 oz, the S. S. White 6 oz
Bars from an old S. S. White’s tooth broke at 55 oz.
In summing up Dr. Head said: “I do not care at
this time to make any deductions from these figures,
but it is interesting to note that in general the
porcelain that stood the least steady shearing
force has the greatest percussive strength.” Some
other experiments were mentioned showing that
if the ends of the bars of porcelain that were placed
in the cavity or hole in the block were surrounded
with rubber dam instead of cement, they broke at
from 14 to 16 oz, “showing that with percussive
blows the spring of the peridental membrane makes
an increased percentage in the force required of
about two hundred per cent.”

“These facts seem to point to the following con-
clusions: Any of the standard porcelains in the
market are strong enough if they do not receive
the full foree of mastication, and none of them
are strong enough if they do. So the question
resolves itself into which porcelain has the best
colours, and which is most easily manipulated.”

In the discussion which followed the reading of
Dr. Head’s paper, Dr. Black pointed out that little is
known about the stress of blows. He said : “ While

“—_—_
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fusing points of various dental porcelains were
carried out under the following conditions :—

“ By repeated experiment I have learned that the fusion

in all cases was accomplished at a relatively low heat by
giving a long exposure. I, therefore, for the purposes of
practical work and to secure a uniform standard of com-
parison, decided to raise the temperature on each material
to such a degree as to admit the use of a uniform time
limit of two minutes and adopt as a standard a tempera-
ture which, continued during the stipulated time, should
fuse the material under test.

“The method of preparing the test-pieces was to mix
the powder with water to a stiff, creamy consistency; the
mass was then spread to a thickness of about thirty-five
seconds of an inch and the excess of moisture absorbed
with blotting paper. The edges were then trimmed so
that the test pieces were of uniform size of three-eighths of

an inch square by thirty-five seconds of an inch thick. |

Each test piece in succession was then allowed to remain
on the furnace platform until dried out, after which it
was placed in the furnace under full temperature,

“In opening the furnace door to introduce the test the
heat naturally drops a number of degrees, therefore the
time record was not taken until the door was closed and
the temperature again raised to the full heat the furnace
was gauged to develop for the special test in hand.

“ Pyrometer tests, November 24, 1902, to determine

the fusion-point of porcelain inlay materials, also tooth
bodies herein enumerated, are as follows :—

Temperature.
Downie’s : ; . : - . 1544
Jenkins’ . 3 O T ) . . 1544
Ash’s low-fusing . : : : . 1544
Ash’s high-fusing . . ; : . 1904
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Dr. Capon are sufficiently in accordance—in the
majority of instances—to serve as an excellent
guide to porcelain workers. But as the conditions
of fusing in respect to time and application of heat
will vary according to the ideas or requirements of
different dentists, as furnaces vary in their size and
in the rate at which they heat up, and as different
batches of the same material are not always exactly
alike, it behoves every one who desires to obtain the
best results to make tests for himself, and also to
check or test every fresh batch of the material
supplied to him, unless he confines himself to a
low-fusing porcelain, the fusion of which can be
readily observed by the naked eye. A pyrometer
will show the heat of the furnace and enable this
to be regulated with sufficient exactness, but as
time and heat must both be considered a combined
time and temperature table is necessary. There is
no necessity to use a pyrometer with a porcelain
that fuses sufficiently below the melting point of
pure gold to enable it to be used with a gold matrix
(the melting point of fine gold is 1980° F., and
precipitate of gold melts at 1600° F.). The fusion
can be observed with the eye and timed with the
second hand of a watch sufficiently well to obviate

the necessity of continually staring into the furnace.
The strength of the electric current varies, however, |
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more economical—even to one who confines himself
to a low-fusing porcelain—than a cheaper and less
.substantial make which frequently burns out and
has to be continually repaired. The electric furnace
is the most popular, the most convenient, and, all
things considered, the best furnace for fusing the
dental porcelains, but no one need hesitate to take
up porcelain inlay work because he practises in a
place that is not supplied with the electric current,
Gas, gasoline, and alcohol furnaces are procurable,
and the Jenkins “ Porcelain Enamel” can be fused
in the flame of a small spirit-lamp.

Preparation of Cavitics—If the cavity is on the
approximal side of a tooth sufficient space must
be obtained by pressure to allow the matrix or
impression to be withdrawn without distortion, and
also to enable the inlay to be easily and quickly
placed in position. The cavity must be formed in
such a manner that the matrix or impression can be
withdrawn without changing its shape. The margins
should be cleanly cut and as smooth as possible, and
they must not be bevelled at a different angle to
the walls. That 1s to say, that although a general
outward slope of the walls is admissible and neces-
sary in the majority of cases, the slope or bevel
should be one in which both the dentine and the
enamel are on the same plane. If the enamel
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inlay, and this may enable the inlay to be retained
in place. As a general rule, where one part of the
cavity is undercut, the opposite wall should be
given a sufficiently compensating outward slope to
enable the matrix to slide out and the inlay to
slide in (Fig. 30). The complete removal of one
wall may enable two opposite walls to be undercut
in such a way that the
inlay will slide between
them and be held in
place like a dovetail joint.
The labial wall of an

upper incisor or canine

Fia. 30.

may be entirely removed
and the cervical and cutting edge walls made to
slope slightly from the lingual to the labial side,
If these walls are then distinctly grooved or undereut,
a dovetail is produced.

The cases in which this method can be properly
carried out are comparatively few. As a rule, the
tooth is decayed in such a manner that it is im-
practicable, or else the cavity is so small that one
is hardly justified in cutting away as much of the
tooth as the dovetall method demands. Also it is
a very difficult method, because the proximity of
the pulp usually necessitates narrow grooves or
undercuts in preference to broad semicircular ones;
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The restoration of the whole or part of a cutting
edge is rendered more difficult if this is necessitated
by the fracture of a sound tooth or is caused by
a more or less superficial decay. In these cases
the cutting edge must be removed sufficiently
to provide for a reasonable bulk or thickness
of porcelain, and either a retaining cavity must
be cut in the tooth or holes drilled in it for
the reception of platinum pins. If pins are used
they are passed through the matrix into the holes
in the tooth ; the ends which project into the matrix
are attached to it with wax; the pins and matrix
are withdrawn together and invested. The wax
is removed and the poreelain placed around the
pins and built up to the proper form. If desired,
a pin may be bent to the shape of a staple and
the loop-like end embedded in the porcelain. If
the case admits of it an artificial tooth of suitable
size and colour may be fitted and ground to shape.

In this case the end of the natural tooth is ground
flat and holes are drilled in it for the reception
of the pins of the artificial one. The end of the
natural tooth is then ground to accurately fit the
back or pin side of the artificial one. When a
.close joint is obtained, the superfluous part of the
artificial tooth is ground away until a properly
shaped tip is produced. The ground surfaces of
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two pieces of thin wet silk, reduces the :
tendency of thin foil to split. The foil
covered by the proteeting medium is
adapted and removed from the cavity,
The goldbeaters’ skin or the silk is then:‘j-
carefully removed so as not to materially
change the shape of the matrix, which _:
is then reapplied and more accurately
adapted.
The beaten gold foil is more adaptable |
than the rolled gold. If desired, No. 60
can be produced by folding No. 30 once |
on itself; and No. 120 by folding No. 30
twice on itself. If this be done, the gold
should be annealed and the layers made
to cohere by firm pressure. A second
annealing 1s then necessary in order to
restore the softness of the gold. The
thickness of the platinum that is usually
used for making matrices is 5% of
an inch. A piece of the foil, considerably
larger than the orifice of the cavity, is
placed over the cavity and gently pressed
in with small pieces of amadou or balls |
of cotton-wool held in fine tweezers or
foil-carriers. A special form of ball-ended
foil-carrier has been devised for thi&é_z =
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foil. It requires some practice, and what may be
called a tactful manipulation, in order to employ the
burnisher to the best advantage. Too much force
or manipulation stiffens the foil and makes it lift
or leave the margins, and when once this lifting
takes place no amount of subsequent manipulation
will correct this until the stiffness or spring is
removed from the metal by annealing it. This
necessitates the withdrawal and re-application of
the matrix. The annealing of a gold matrix is
best effected by placing it on a sheet of mica or
platinum, and holding it over the flame of a spirit
lamp. A platinum matrix 1s best annealed in a
hot electric furnace, but holding it in the flame of
a spirit lamp will answer the purpose. In finally
burnishing the margins, the matrix may be held in
place—to prevent rocking—by means of a strip of
rubber dam tightly stretched over the side of the
tooth, or a piece of wet silk ribbon may be used.
It is necessary, however, to clearly see the margins
in order to secure the best adaptation, and a little
further burnishing will usually be needed after the
strip of rubber dam or the silk ribbon is removed.
A little splitting of the matrix does not matter
unless a split extends to the margin, or unless the
foil is so damaged that it cannot be withdrawn
without changing its shape. When the adaptation
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can be claimed for a gold matrix is that it is some-
what easier to adapt than platinum, but, thanks to
the soft platinum that is now supplied, there is,
as a rule, no great difficulty in obtaining excellent
matrices with platinum. Platinum is made as soft
as possible by covering 1t up with unslaked lime
and thoroughly heating it in an electric furnace or
o in the flame of a blow-
= N /; pipe. Platinum produces

a stiffer or more rigid
matrix than gold. In cases
of difficult removal it is

E not so likely to be dis-
_ j [8] torted as gold. It can be
' FHIE A *  handled afterwards with

less fear of damaging it.
For this reason, and also because it resists the
contraction of the porcelain better than gold does,
it is usually used without an investment, whereas
gold is generally invested. Platinum-gold is also
used for making maftrices, but does not appear to
possess any advantage over the soft platinum that
18 now procurable.

Some dentists, instead of taking precautions to
prevent the matrix changing its shape during the
fusion of the porcelain, prefer to replace the matrix
in the cavity after each fusion and re-burnish it to







250 THE TREATMENT OF TEETH

A small point that may as well be mentioned
here as in any other place, is that if an inlay
i1s dropped on the floor as soon as it is re-
moved from the furnace and comes up with a
blackened surface that cannot be scraped or
brushed off, it need not be thrown away. If it
is placed back in the furnace the heat will burn
1t clean.

An impression may be taken of a cavity with
some suitable modelling composition such as
“dental lac” or “perfection impression material.”
The matrix is then adapted to a model usually
made with a fusible metal, with Spence metal, with
amalgam, or with oxyphosphate of zine. In using
a fusible metal, or the Spence metal, care must be
taken to pour the melted material at the lowest
possible heat consistent with sufficient flow to pro-
duce a good cast. An error of judgment as to
this may spoil the work, and amalgam or oxyphos-
phate of zinc 1s preferable. Copper amalgam 1is
perhaps the best amalgam for this purpose, but it
takes a long time to set, and if time presses oxy-
phosphate of zine is more desirable. Models made
with oxyphosphate of zinc may shrink if they are
kept perfectly dry. This can be avoided by allow-
ing them to absorb a little moisture. The matrix
is adapted to the model either by the method
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porcelain is then added and fused, and this is re-
peated until the inlay is completed. The model is
then placed in water and the inlay is easily re-
moved. It is now tried in the copper amalgam
model, and any rough margins are trimmed off with
a very fine stone in the dental engine. If for any
reason—such as an accident, or the carelessness of
an assistant—the inlay is not satisfactory when
completed, an impression is taken of the copper
amalgam model, and a fresh model made in which
another inlay is fused. @ Mr. Rose often takes
several impressions of a cavity in the mouth, and
hands them on to assistants who make the models
and the inlays. By this means he has a small
number of inlays to try in the tooth and select
from. He claims the following advantages for this
method : “ First, that the work can be done out of
the mouth, and that the patient’s time and patience
are saved, to say nothing of its being easier for the
dentist ; second, and most important, we have a rough
under surface; and third, as the inlay is made in
vmmediate contact with the model, without any inter-
vening metal matrix, a more accurate fit can be
obtained.”

The first application of porcelain to the model
can be made as soon as the impression material is re-
moved, by softening it in hot water, and the moisture
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by reason of its softness and delicacy, is usually
invested, while platinum, owing to its greater
rigidity, is rarely protected by an investment.
Some dentists rarely or never invest a gold matrix,
others are in the habit of always investing a
platinum one. An investment enables the matrix
to be handled without fear of damaging it. It
will to some extent prevent the dragging or warp-
ing effect which the contraction of the porcelain
may have on it, and in some cases it may enable
the porcelain to be more easily placed in the
matrix and carved to shape.

Powdered asbestos mixed with water to a paste
of the desired consistency is largely used as an
investment for gold matrices. This mixture is
placed on a small metal tray, the matrix is placed
upon it, and by gentle manipulation with a spatula
and by jarring the tray is made to settle down in
the investment. This mixture remains soft until
it is thoroughly dried with heat. The tray is
therefore placed over the flame of a spirit lamp and
the contents dried either slowly or quickly. If a
rapid drying is effected, it is necessary to make
some holes in the investment down to the bottom of
the tray to provide vents for the escape of the
steam that is generated. It is also necessary to
keep the holes open until the investment is par-
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either with alcohol or with water or with the gum
tragacanth solution. The method of manipulating
the high-fusing and the low-fusing materials differs
somewhat. The high-fusing does not melt or flow
under the heat as much as the low-fusing, and
it is therefore necessary to bring the particles into
closer contact in order to prevent undue porosity
in the fused mass. This is effected by jarring the
material after it is placed in the matrix. The
handles of the tweezers, which hold the edge of the
matrix, are lightly tapped, or rubbed with a coarse
file or other suitably serrated instrument. This
brings the moisture up to the surface and causes
the powder to settle down more closely in the
matrix, The surface moisture is then absorbed
with blotting paper, and the jarring is repeated
until no more moisture can be removed. If the
matrix is invested the porcelain can be plastered in
with a small spatula and the moisture brought up
by gently rubbing or pressing the material with the
spatula.  'When the matrix is filled to the desired
extent, a single or a crucial incision is made down
to the bottom of the matrix in order to cause the
porcelain to shrink away from the centre. Porce-
lain on fusion shrinks towards the centre of the
mass, and it is usually necessary to divert the centre
of shrinkage in order to prevent a drawing in of the
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preciable extent, because the two pieces do not flow
into a homogeneous mass with an intercharge of
their molecules, as happens if two pieces of pure
gold are fused together by bringing them to the
melting-point of the metal.

One of the best means of preventing the con-
traction of the low-fusing porecelain from changing
the shape of the matrix, is to reduce the amount of
shrinkage by only fusing small quantities at a time,
and to distribute the shrinkage in such a manner
that it has no dragging force on the matrix. This
can be effected by painting such a thin layer all over
the interior of the matrix that on fusion it becomes
a mere film. If the matrix is carefully lined in this
way, adding film to film until a reasonable thickness
is produced, it becomes so stiffened and protected
that larger additions may be made with safety. In
addition to this, if the form of the matrix renders it
more likely to warp at one part than another, the
weak part may be protected by gradual additions of
separately fused small pieces of porcelain at this
part. Either a small spatula or a small camel-hair
or sable brush may be used to place the porcelain
in the matrix. Any air bubbles must be worked
out or else porosity will be produced. Care must
be taken to clear the material from the margins; and
it is a good plan to keep the interior of the edge in
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fusing porcelain flows slightly on complete fusion,
but it is inadvisable to depend on this for producing
either exact contour or fine margins. The writer
has rarely been able to make “Porcelain Enamel”
flow to place without over-fusing it. The Jenkins
material, when used to restore corners, fuses into a
rounded form, while the high-fusing porcelains, as a
rule, retain their shape. A high-fusing material, when
carved to a sharp line, will stand up under the heat
and maintain its form, while a low-fusing poreelain
will sink down or flow until sharp angles are lost.
This has led to the statement that corner restorations
cannot be satisfactorily made with the ‘ Porcelain
Enamel.” But in the first place, it is usually in-
advisable to produce sharp corners. As already
mentioned, any kind of porcelain is a brittle mate-
rial, and corners should be rounded as much as
the appearance of the tooth will admit of, and the
filling so shaped that it receives glancing blows. In
the second place, as sharp a corner as usually exists
on the natural teeth can be almost exactly repro-
duced with the ‘ Porcelain Enamel” if it is built
up and fused in the right way. One good method
of accomplishing this is to fuse the porcelain until
the matrix is filled level with the margins, and
to build up a cone at the cutting edge, and re-
build up to compensate for shrinkage until the
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when the matrix is nearly filled, and attached with
a little of the low-fusing material. The core is a
help in building out to exact contour, especially at
the cutting edge, and is considered by many not
only to enable sharp corners to be easily produced,
but also to facilitate the operation.

The writer has pointed out the disadvantage of
fusing the ““ Porcelain Enamel ” in contact with any
other kind of porcelain, and in order to use these
cores without cracking the inlay it 1s necessary to
heat up the furnace very slowly, and also cool down
the work slowly. Whether the time that this takes
counterbalances any advantages that these cores
possess 1s a question of individual experience.

The writer spent two whole days and one even-
ing in watching a demonstration of the Jenkins
materials, given by Mr. Jenkins and Mr. Gow
Gregor, and several large corner restorations were
accurately and easily made with the “Porcelain
Enamel ” alone, and as the writer has found no
more difficulty in restoring a corner than in making
any large or complicated inlay which does not in-
volve the cutting edge, he prefers to run no risks
by using the cores. He has no desire to disparage
what is doubtless a good method, for he has heard
several expert porcelain workers commend it, but
his experience with these cores has been somewhat
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ful to the sight. It was proved that no bad effect
had resulted, and the eye with which the glass was
used was the better one. This may, however, be
due to an instinct which causes the individual to
place the glass in the better eye, for few people
have eyes of equal strength and capacity. Fig. 38
shows this glass, although
every one has doubtless seen
a watchmaker at work.
Fusing the Porcelain—A

certain amount of moisture
remains in the mixed por-
celain even after the most

Fie. 38. careful drying with blotting-
paper, and a complete drying with gentle heat is
necessary before placing it In the furnace. Many
electric furnaces have a metal table or slab pro-
jecting just below the orifice of the muffle. This
provides a convenient place for drying the material.
If the porcelain is mixed with alcohol, a rapid
drying is effected by blazing off the spirit; but this
may cause an unsettling or slight disturbance of the
powdered porcelain, which may be disadvantageous,
particularly so at a stage when smoothness of sur-
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face and close marginal contact are desirable.
Certain points connected with the fusion of porce-
lain have already been mentioned. The various
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It has also been mentioned that a slow fusion is
better than a rapid one, and although satisfactory
work may be accomplished by keeping the furnace
at the heat which will completely fuse a particular
porcelain in a given time, giving of course less time
to the biscuit or under-fused stages, it will be found
that turning back the current until the furnace
loses its glow, and gradually running it up to the
fusing point and holding it there, will give the best
results.

It is unnecessary to slowly cool down an inlay
after fusion, but a slow cooling after the last fusion
adds to the strength of the porcelain. It is not
wise to place a partially made inlay in a red-hot
furnace immediately the fresh porcelain is com-
pletely dry. It is better to allow it to become
fairly hot by placing it close to the open door of
the furnace. It is quite possible to crack a large
inlay if this precaution is not taken. Slight under-
fusion is better than slight over-fusion, as very little
over-fusion greatly reduces the strength of the
material, and it is considered that a porcelain that
is slightly under-fused is much stronger than one
that is slightly over-fused, although the maximum of
quality and strength is arrived at by perfect fusion.
A porcelain that is considerably over-fused is a
porous and useless substance. When the inlay is
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allowed for in the production of harmony of colour
between the inlay and the tooth. No rules can
be laid down as to this, with the exception that
an inlay on an approximal surface should usually
be lighter in colour than the tooth. An inlay
on a labial surface should be darker, particularly
if it is near the gum, and as the light goes right
through an inlay which restores a corner or a
cutting edge a considerably darker shade than the
tooth should be selected.

The mixing or blending of two or more colours
and the graduation of the colour will depend on
the requirements of the case. A certain amount
of opacity is desirable. The more translucent the
inlay the more the “cement problem” and the
“shadow problem” come into play. A too great
translucency in,a high-fusing porcelain is counter-
acted by the use of a more opaque foundation body.
“Porcelain Enamel” is in itself sufficiently opaque.
The colours of dental porcelain are developed or
brought out by heat, but if the heat is carried
beyond the fusing point of the material, or if it
is left too long in the furnace, the colours are
burnt out.

It has been stated that the colours of the “ Por-
celain Enamel” are more readily burnt out than
those of the high-fusing materials, but over-fusion

&~y
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fore an inlay should be tried in while the tooth
is wet, and if the rubber dam is applied a distinet
difference of appearance between the inlay and the
tooth may be observed on the removal of the dam,
but this will be corrected when the tooth has
resumed its usual appearance. It may be men-
tioned that the painter of a picture expects it to
be viewed at the right distance, and the face of
a portrait which is life-like at the proper distance
may present a very unnatural appearance if closely
inspected. In the same way an inlay that is by
no means the exact colour of the tooth may defy
detection at ordinary speaking distance, and as
already mentioned it is often a great mistake to
exactly match the tooth.

Those who use the “Porcelain Enamel” are
agreed that only a few colours are necessary for
all ordinary cases, but they are not agreed as to
which are the most useful ones. In the writer's
opinion Nos. 22 and 4 of this make of porcelain
can be satisfactorily employed in a large number
of cases. Light-coloured inlays can often be made
with No. 22 alone, and fusing one or more layers
of No. 4 on to No. 22 will deepen the colour
sufficiently to meet a large number of cases. In
the natural teeth the dentine is darker than the
enamel, and the use of a dark base and a lighter
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rubbed off a spatula of this metal, will give a dirty
grey colour, and pure gold will produce a pink
shade. In some instances advantage has been
taken of this in the matching of grey or dirty-
looking teeth. An agate slab is recommended by
Dr. Jenkins for mixing “Porcelain Enamel” in
preference to a glass slab. It is said that the
porcelain powder will scratch the glass and cause
particles of it to become mixed with the porcelain.
There is no need to scratch glass by rubbing the
porcelain powder against it. The powder is so fine
that a camel-hair or a sable brush can be used to
mix it with either water or alcohol. If any of the
mixed powder remains over and is returned to the
bottle it becomes somewhat lumpy and requires a
more vigorous rubbing up. A small agate mortar
and pestle may then be used with advantage. It
has been stated that any forcible rubbing lightens
the colour of the porcelain, but the writer cannot
say that he has observed this. A dark stain appears
at the margins of some inlays no matter how well
they are made and fitted. This spoils their appear-
ance. Fortunately these cases are exceptions. The
stain can be removed with a weak acid. Bicarbonate
of soda should then be applied to neutralize the
effect of the acid on the enamel margin. In some
cases the stain may be removed by bicarbonate of
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inlays has been dealt with in respect to giving them
as much retaining form as can be effected with due
regard to the withdrawal of the matrix. In many
cases this may be increased by undercut-

O O ting the cavity after the inlay is made, tried

— in, and found to fit. This undercutting
provides extra retention for the cement,
but has not much effect on the retention
of the inlay unless the inlay itself can also
be undercut or grooved in some suitable

Fig. 39.
may be grooved or undercut or serrated

with a small diamond disc used in the dental
engine (Fig. 39). The disc should be kept wet,
and its edge should be flat rather than knife-
edged. The effectual grooving or undercutting of
an inlay greatly depends on its
thickness or depth (Fig. 40).
Shallow inlays are far more likely
to be dislodged than deep ones,
and the cases in which a grooved

or undercut inlay is most desirable F1c. 40.
are the very ones in which this method of retention is
particularly difficult to produce. In many cases the
grooving will weaken the inlay unduly, in others it
may be impossible to carry it out. In these cases
merely removing the glaze from the underneath parts

- way. The sides and bottom of the inlay

e e L ——
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or a pencil mark is soon accidentally rubbed off, and
considerable embarrassment takes place if the inlay
goes in the wrong way and cannot be properly
adjusted before the cement stiffens. A tiny mark
made by the diamond drill can be seen with a
magnifying glass, and will not interfere with either
the appearance or the utility of the inlay.

One of the best means of undercutting an inlay
is to give it the appearance of a stud, presuming
that the neck of the stud is sufficiently thick to
resist any breaking strain that the force of masti-
cation brings to bear on the inlay. Cement, like
porcelain, is only strong in bulk, and unless a
reasonable space exists between the grooved or
undercut inlay and the grooved or undercut cavity,
any dislodging force may cause the cement to
break and the inlay to come out. It is no un-
common thing for an inlay to come out with the
grooves filled up with cement and a lining of
cement to be found adhering to the cavity. The
same thing applies to an undercut cavity in the
base of an inlay. The basal cavity may be full
of cement, the cavity may retain its cement lining,
and yet the inlay has been dislodged owing to
fracture of the cement. Bulk of cement between
an undercut cavity and an undercut inlay not
only enables the inlay to be retained in the cement,
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base or bottom of a porcelain inlay. The centre
of the base may be cut out with dises and
stones. A more convenient way is to embed some
substance in the inlay and remove it afterwards.
The selected material is placed at the bottom of
the matrix and covered up with the porcelain.

~* The writer does not know who originated
| this process, but the method is described
and illustrated by Dr. N. E. Christensen
—a ball of hardened plaster of Paris being
embedded in the inlay and afterwards
scraped out (Fig. 41).

Other materials that have been used
for this purpose are copper forms, pellets of gold
foil, pellets of crystal gold, balls of dried and var-
nished clay, and powdered silex. With the ex-
ception of copper, which is removed by dissolving
it in boiling nitric acid, all these substances are
scraped out of the completed inlay with a small
excavator or a probe. The method of using powdered
silex originated with Mr. Charles Rippon, and has

Fia. 41.

been demonstrated by him at several Dental meet-
ings. This method is the outcome of many experi-
ments, made with the object of improving the
anchorage of porcelain inlays, and has given the
inventor the greatest satisfaction in his practice. The

1 Dental Cosmos, December 1895.
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been made in the inlay body until it is filled
up to the right height, care of course being
taken not to build up the silex too high. In
large inlays that admit of a large central cavity
the balls of silex may be gently patted down
with an instrument, so that they crush up into
a more even mass. In very many cases, merely
placing the pieces of silex in exact position with the
brush is all that is necessary or advisable. The
body is then fused, and this will leave some of
the silex projecting, owing to shrinkage of the
body. A fairly stiff mix of the body is then care-
fully placed round the margins of the matrix, and
carefully worked from the margins towards the
centre and over the silex. The object of this is
to fill up the matrix and cover over the silex
without disturbing the latter. Another fusing will
perhaps still leave the top of the silex exposed;
the same procedure is resorted to until it is com-
pletely covered or embedded in the fused inlay,
then the contour is built up and the inlay com-
pleted in the usual way. When the matrix is
stripped off, the thin film of porcelain that covers
the silex at the bottom of the inlay is readily
pierced and broken away with a steel point or
an excavator, and the silex is easily removed with
a damp brush. Mr. Rippon uses a platinum or
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cement. If the layer of cement between the base
of the inlay and the bottom of the cavity is thick
enough, and if this layer is secured in place by
undercutting or broadening the sides of the cavity
at its base, 1t seems hardly possible for an inlay
made in this way to be dislodged by the force of
mastication or in any other way short of deliberate
removal by a dentist, providing that the cement
retains 1ts Integrity, and it will take a long time
for such a basal thickness of cement to be dissolved
by the fluids of the mouth even if this should
oceur.

Cementation—The cement should be thoroughly
mixed to the right consistence, taking care not to
rub it up too vigorously with a metal spatula, as
this will darken it. The powder of the cement
should be very finely ground in order to eliminate
all coarse particles which would prevent the inlay
going properly to place.

Some experience with the particular cement that
is used 1s necessary to obtain the best results. The
heat of the mouth causes the cement to set more
rapidly than it does if left on the mixing slab, and
this must be allowed for. As a rule, a slow-set-
ting material, such as Harvard cement, is preferred.
The Harvard cement possesses the disadvantage of
failing to set properly in the presence of moisture ;
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many cases where there is no difficulty in keeping
the parts dry until the inlay is varnished without
resorting to the dam. The cement should be
mixed sufficiently thin to enable the inlay to go to
place, but 1t should not be thinner than is neces-
sary. A very thin mix of cement has less strength
and less resistance to the fluids of the mouth than
a thicker mix. A slow-setting cement can be
mixed somewhat thicker than one which solidifies
more rapidly. The slowness with which 1t sets
gives more time to squeeze out the surplus.

The setting qualities of different makes of cement
vary. If two are mixed equally thin, one may be-
come hard in a reasonable time, the other may
remain soft. Therefore it is well to make a few
experimental mixes, bearing in mind that the
material sets more quickly in the mouth than out
of it. When the cement is mixed, the sides and
bottom of the inlay are covered by rubbing it on
the cement; the cavity—previously dried and pro-
tected from moisture—is quickly smeared over and
the inlay placed in position with as little delay as
possible. The inlay may be picked up with foil-
carriers, or it may be conveyed to the cavity with
a small spatula. If a spatula is used, the inlay
should be attached to it before the cement is mixed.
A little hard wax may be used for this purpose.
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have stiffened sufficiently to prevent direct pressure
accomplishing this; but if a strip of silk ribbon is
tightly stretched over the inlay and the side of
the tooth, and firmly held in place with the left
hand, the inlay may be forced to place by rubbing
on the silk with a flat steel burnisher. The silk
protects the margins of the porcelain, and enables
the slight rocking movement given to the inlay
by the burnisher to displace the surplus cement
without unseating the inlay.

In all cases it is considered advisable to apply
moderate pressure with a wooden stick or a steel
instrument for a few minutes, on the assumption
that until the cement has partially set it possesses
sufficient elasticity or expansion to slightly move
the inlay. Some dentists place a wooden wedge
between the teeth in order to keep up the pressure
for a considerable time, others tie the inlay in place
with floss silk. Either proceeding may disturb the
position of the inlay, but in certain cases it 1s well
to prevent the inlay being accidentally dislodged
before the cement has set, by wrapping floss silk
several times round the tooth and inlay and tying
it firmly. The inlay and the side of the tooth are
varnished before moisture is allowed to come in
contact with the tooth. This is imperative if a
non-hydraulic cement is used. The varnish and
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in two, but there is always some risk of the
margins becoming fractured or chipped. The best
means of preventing this happening is for the
wall of the cavity to have as little outward slope as
possible, and for the margin of the inlay to be
absolutely flush with the margin of the cavity or
slightly below it. Corner and cutting edge restora-
tions should be as thick as the circumstances of
the case will admit of, and rounded as much as
possible.

In the article already quoted from, Dr. Head
says : “ The fillings must be rounded so as to receive
glancing blows, the edges must be kept as free as
possible from strain, and if they chip, as they
usually do in an inconspicuous place, the powdered
edge should be cut out with a fine inverted cone
bur and filled in with gold or amalgam squeezed
in on cement, slightly overlapping the poreelain
with the metal.”

In certain cases the best means of protecting an
inlay from either fracture or dislodgment, is to
fill the tooth with gold or amalgam, and to insert
the inlay in a cavity cut in the part of the metal
that is exposed to view.

Tooth-saving Properties of Porecelain Inlays.—Some
exaggerated statements have been made to the
effect that decay never attacks the margins of
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a long time to acquire such knowledge as is now
possessed about gold and amalgam fillings, and
it is only fair to the porcelain inlay system to say
that notwithstanding the absurd claims that have
been made for it, and notwithstanding the many
disappointments that have resulted therefrom, it
occupies to-day an important and honoured position,
one which it will continue to maintain until the
oft-dreamt-of perfect cement filling is discovered.
The porcelain inlay enables the appearance of
the natural teeth to be restored in a manner which
no other filling material at present in existence can
equal, and if it is confined—as it should be—to
those cases in which appearance is of considerable
importance, its average durability will be found
amply sufficient not only to justify its use, but to
cause both dentists and patients to be thankful
that such a method exists.

Some Other Methods—Several years before the
invention of small and convenient furnaces and
the production of a variety of dental porcelains
popularised inlay work, certain dentists cut pieces
from artificial teeth and ground them to fit into
cavities. Corner restorations of incisors were made
in this way, as well as fillings for labial surfaces,
This method was, however, too tedious and difficult
for the average dentist to adopt. Cylindrical
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an article by Dr. Robin gives a general idea of
the procedure (Fig. 42). The tapered rod, when
pressed home in the cavity, is marked close to the
edges of the cavity at each side. The rod is
removed and cut in two at the mark on the lingual
sidle—presuming the rod is passed in from the

front. At the other mark

it is partly cut in two. It
is then cemented to place
and the projecting part
broken off with a Iighﬁ
tap with a hammer. The
lingual, labial, and ap-

ground to correct form
and made smooth when
the cement is set. Mr.
Frederick Rose’s method
of restoring the occlusal
surface of molars in certain cases is as follows:
When the walls of an occlusal cavity are so thin
or so ragged that they can be ground down and
made level all round with advantage, the cavity

is given a cup-like form, and an impression and a
bite taken. The models made from the impressions
are mounted on an articulator and a flat—or plate
—molar tooth selected and its sides ground level

proximal sides are then

¥







CHAPTER VI
GOLD INLAYS

THE genesis of the gold inlay is not of so much
interest as the modern developments which have
so greatly simplified and improved this work. It
sometimes happens, even in the practices of care-
ful dentists, that, owing either to frailty of the
tooth, or sensitiveness of the dentine, a cavity
is not prepared for a gold filling exactly as the
operator would like to do it. In a few instances
this has led to the filling coming out either during
the finishing process or shortly afterwards. Many
dentists have then replaced these fillings by smear-
ing the cavity with thinly mixed cement, and
pressing them back to place. The probabilities

are that this method was original with nearly

every one who made use of it.

Few cared to confess that they ever inserted
gold into imperfectly prepared cavities. In order
to illustrate the retaining property of cement, the

writer described a case in which he had cemented a
204
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up fillings with cohesive gold. The fillings were
removed from the models and cemented to place
in the mouth. Good results were reported, but
this method never became popular.

The late Dr. Atkinson of New York made
experiments with the object of melting gold to
the exact form of fillings required for the mouth.
He failed in his attempts principally because he
was unable to prevent the shrinkage of the gold.
It is fair to presume that the gold inlay of to-
day really owes its existence to the success which
has attended the making and insertion of porce-
lain inlays. Porcelain inlays were hailed as a
boon and a blessing, not only because of their
superior appearance, but also because they spared
the dentist from the tedious labour of hammer-
ing gold into teeth, and the patient from sitting
still and doing nothing while this was being
carried out. Trimming and polishing the cervical
margins of gold fillings in approximal cavities in
bicuspids and molars is often a trying process,
and anything which would add to the peace and
comfort of either operator or patient was bound
to be given a fair trial. The brittleness of porce-
lain is, however, a drawback to its extensive use,
and it was only natural for the minds of many
to turn to gold as the strongest and toughest
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oxyphosphate of zinc, amalgam, or a fusible metal.
A thin gold plate was stamped up in a swaging
machine to fit the interior of the cavity, and
another one to fit the exterior surface. These
two plates were then placed in correet contact
and soldered together. This produced a hollow
inlay. A hole was then made—or it was pre-
viously made—through the bottom or base of
the plate, which represented the interior of the
cavity. Pieces of gold solder of a lower carat
than that used for uniting the two plates were
then dropped through the hole and melted until
the hollow space between the two plates was
solidly filled up with the exception of a central
cavity, which was allowed to remain in the base
to assist in retaining the inlay.

These and any other methods which have been
adopted are now largely if not completely displaced
by the “Cire perdu” and pressure casting process.
The « Cire perdu ” (lost wax) method and the casting
of metals under pressure are not new; they have
been employed in the arts and manufactures for
many years. The “lost wax” process has been
used in dentistry in connection with a low-fusing
alloy for the casting of dentures. Also it is a well-
known and much-used method for making special
impression trays. But its use in dentistry, as far as
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NOTES ON THE TECHNIQUE OF CAST GOLD
INLAYS

By CHARLES RipronN, L.D.S., Lecturer on Dental
Prosthetics, University of Leeds.
THE preparation of cavities for gold inlays differs
from that of cavities where porcelain is to be used.
In porcelain inlay work the walls of the cavity must
be nearly at right angles to the floor. They should
slope outwards only sufficiently to enable the matrix
to be withdrawn, and the margins must not be
bevelled. In preparing cavities for gold inlays
better results are obtained if the margins are
bevelled. This produces an inlay with thin margins
which can be malleted or burnished to a more
perfect adaptation. When the cavity is prepared a
piece of special wax—prepared by filtering it several
times through fine filter-paper in order to remove
every trace of foreign matter—is warmed and pressed
into the wet cavity and the patient allowed to bite
into the soft wax. This gives an imprint of the
cusps of the opposing tooth. The wax 1s then care-
fully carved to the exact contour. This may be
done while the wax is in the tooth, or it may be
removed from the cavity, trimmed up, and then
replaced for finally perfecting the margins and any
other parts which require a finishing touch. It 1is
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as little water as possible and painting it over the
wax with a small brush. When this has been
allowed to set, a section of a metal tube is placed on
the stand and filled with
the investment material
mixed sufficiently soft to
flow easily into the tube.
The stand and the tube
may be held together
with an india-rubber ring
while the tube is being
filled and the investment
sets (Fig. 45). As soon as the material is suffi-
ciently hard the india-rubber ring is slipped off and
the stand removed. The wire which remains in the

investment or mould 1s now warmed in the flame of
a spirit-lamp or

a Bunsen-burner
and removed.
This leaves a fine
hole leading from
the cup-like de-
pression formed
by the stand to
the wax in the centre of the mould. The tube
containing the mould is now placed on a stand
or support over a flame until the investment is

Fia. 45.
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surplus, the cavity will be so accurately filled that
every fine inequality or mark which the cavity in
the tooth has impressed on the wax will be exactly
reproduced in the gold. Pressure casting, as at
present used in dentistry, drives the molten metal
accurately to place in the mould and holds it in
position while it solidifies. The pressure has little
or no effect in preventing any contraction that may
take place during the cooling of the metal.

It is important for the investment to be as hot as
possible, for if the deeper parts are much cooler than
the molten gold the metal will lose its fluidity before
it reaches every part of the cavity, and will con-
sequently fail to completely fill it. The flame of
the blowpipe should be allowed to play upon the
sides of the metal tube which contains the invest-
ment so as to heat it as much as possible before the
gold is melted.

Large Inlays and Partial Crowns—The modern
methods of casting gold enable not only ordinary
inlays but very large restorations of badly decayed
teeth to be satisfactorily made. So much of a
decayed tooth may be reproduced by this process
that it 1s difficult to say where inlay work terminates
and crown work begins. Large restorations or
partial crowns ean now be used in cases where it
was formerly necessary to make entire gold shell
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may be entirely removed and its place taken by
the cement used in fixing the inlay.

The Casting Apparatus—Amongst the many appa-
ratus which have recently been introduced to the
profession, the simplest for inlay
work is the Solbrig pliers (Fig. 50).
These pliers have cylindrical or cup-
like ends. Moist asbestos discs are
placed in one cup, and the tube
containing the investment in the
other one. When the gold is pro-
perly melted the pliers are closed.
The moist asbestos comes into close
contact with the edge of the metal
tube and the margin of the invest-
ment. The heat of the gold and
the investment immediately turns
the water in the asbestos into steam,
which drives the gold down the fine
sprue hole, or gate hole, into the
cavity beneath. |
- The great point to be aimed at is
the correct moistness of the asbestos discs. These
should just show the moisture on the surface, but

- Fia. bO.

any wetness should be removed before the investment
is placed in the opposing cup. A good plan is to
place the ‘cup with the discs in position in water,







CHAPTER VII

TREATMENT OF DISEASED CONDITIONS OF THE
TEETH PREPARATORY TO FILLING

Sensitive Dentine—~—This is not in itself a diseased
condition. The dentine is normally more or less
sensitive, although the irritation caused by decay
increases this in many cases. Some dentists say’
they have little or no trouble with sensitive dentine
and need no obtundents. What their patients’ ideas
on this subject are does not transpire. The majority
of dentists, and the majority of patients, would
welcome a ready, safe, and comfortable method of
eliminating the pain—be it much or little—
caused by cutting the dentine of live teeth. At
the present time no such method, applicable to all
cases, exists. It would serve no good purpose to
allude to everything that has been tried with more
or less success. Cocaine may be driven into the
dentine with “a high pressure-syringe.” Cocaine
or one of its substitutes, such as novocaine, may be
injected into the gum. The dentine may be frozen
into insensibility ; and some drug may be sealed in

3Io
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its substitutes into the gum is to be deprecated as
a general or routine practice. Some individuals are
so susceptible to the toxic effects of cocaine that
its indiscriminate use in this way is likely to be
followed by some very bad results. Novocaine and
some other substitutes are stated to be decidedly
less toxic, but at the present time no one can say
that any of them are perfectly harmless. Those
who inject a drug into the system by way of the
gum, in order to obtund the dentine, will use it
several times for the same patient in a short period
if several teeth require filling ; and if, as a result of
this, a patient acquires “ the drug habit,” the dentist
will be morally responsible.

The disastrous consequences of “the cocaine
habit” are well known. In some instances this has
been attributed to the injection of the drug for the
extraction of teeth. It is not known whether novo-
caine, or any other substitute for cocaine, can pro-
duce “ the drug habit,” but this is within the bounds
of possibility. Some individuals are very susceptible
to local irritation, and the frequent needling of the
gums and the pressure of the injection may cause
disagreeable results in these cases, even if every
aseptic precaution be taken.

In order to successfully obtund the dentine by
injecting a drug into the gum, it is necessary for
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bur, apart from its sterilizing action, aids materially in
locating the perforation again, by whitening the edges of
the puncture made by the bur in the soft tissues ; without
it there would be little visible sign of the perforation,
owing to the automatic closure of the tissue, and the com-
parative bloodlessness of the part from the preliminary
injection. The heavy needle is pressed well home into
the pit prepared for it, and a deep injection made with the
remaining contents of the syringe, care being taken that
the fluid does not leak back. Sometimes strong pressure
is still needed, and this must be guarded, as the fluid may
find its way into any arterial or neural canal adjacent, and
entering with a rush may possibly cause a momentary
pang to the patient, or a touch of ‘nerves’ to the operator.
Usually, however, it enters easily and steadily into the
vascular bone. Assoon as the desired quantity of anssthetic
has disappeared, excavating or burring operations may be
commenced upon the tooth itself.”

A jet of chloride of ethyl, or the mixture of
chloride of ethyl and chloride of methyl known
as anestile, is used for freezing the teeth. The
application causes pain. This may be mitigated
by placing a wad of cotton-wool against the tooth,
and at first directing the jet on to the wool. In a
short time the wool is removed and the jet thrown
into the cavity.

It is astonishing how many patients who will not
bear the lightest touch with an excavator, or the
most delicate manipulation of a small sharp engine
bur, will submit with calmness to what the writer







316 THE TREATMENT OF TEETH

out the rubber dam and no irritation of the gum
has occurred. Pain or discomfort following the use
of this method may be considered exceptional.
During the last two or three years paraform
has been used for obtunding sensitive dentine,
and good results have been reported. A small
quantity, usually made into a paste by the addition
of one or more ingredients—such as oil of cloves
and oxide of zinc—is sealed in the cavity and
allowed to remain there for some time. The writer
tried formalin for this purpose several years ago,
but found it was not satisfactory, and for this reason
he has only recently been induced to try paraform
for obtunding dentine. Some nine or ten years ago
a paste consisting of one drop of formalin, one drop
of oil of cloves, a small quantity of thymol, equal in
bulk to one of these drops, and oxide of zine suffi-
cient to make a stiff paste was successfully used in
his practice for mummifying pulps. This prepara-
tion was tried for sensitive dentine. In some in-
stances it ““ worked like a charm.” In the majority
of cases it caused more or less pain, and the greater
the pain the better was the obtunding effect. But
an absolutely painless excavation was rarely accom-
plished. When the pulp was protected by a reason-
able thickness of hard dentine the pain disappeared
after a few days at the most, and usually subsided







318 THE TREATMENT OF TEETH

dentine because this may lead to too deep cutting
and an accidental exposure of the pulp, which may
not be noticed if the method is one which also
anesthetises the pulp. There seems to be no reason
why insensibility of the dentine should lead to too
deep cutting if the anatomy of the teeth is known
and the instruments are handled skilfully, unless
such a brief effect as that produced by freezing

tempts an operator to make haste too quickly. |

Sterilization of Cavities—Microscopic examination
shows that even when the whole of the soft dentine
is removed there is a certain amount of apparently
hard dentine left into which microbes have pene-
trated. The most thorough preparation of cavities
is insufficient to completely eradicate this, except,
perhaps, In very small cavities that require con-
siderable enlargement in all directions in order to
enable them to be satisfactorily filled. It is con-
sidered that these microbes may live under a
perfectly tight filling, gradually find their way to
the pulp and infect it.

Dr. Choquet, who has made exhaustive investi-
gations in this connection, thoroughly and com-
pletely sterilizes the cavity by drying it, removing
the decay, drying the dentine with warmed air
and 70 per cent. alcohol, followed by absolute
aleohol, xylol, geranium essence, and hydronapthol.
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the decay and proper shaping of the cavity, it was
found that the teeth were much more comfortable
when permanently filled, sensitiveness to heat
and cold being either prevented or greatly re-
duced.

There has been much discussion as to whether
any softened dentine should ever be left in a

cavity. Many cases have occurred in the writer’s
practice where he has considered it advisable to do
so, but the decayed part has always been hardened
and presumably disinfected by one or more applica-
tions of the tannin paste. This has proved ex-
tremely useful in working for young, fidgety, or
nervous patients. If there is reason to believe that
the pulp is merely covered by a mass of decalcified
dentine, it should be considered as an exposed pulp
and treated accordingly; but there are many cases
where the exercise of good judgment will enable
cavities to be satisfactorily filled without removing
the whole of the decayed part.

The following cases are selected from many
in which decayed dentine has been allowed to
remain at the bottom of cavities with gratifying
results.

In the year 1894 two large cavities were found
in the mesial approximal surfaces of the two upper
central inecisors in the mouth of a school-girl aged
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and the teeth have remained comfortable from the
very commencement. The writer considers that the
successful preservation of the pulps of these teeth is
largely, if not entirely, due to the manner in which
the case was originally treated.

In another instance a patient—also a school-girl
—consulted a dentist while from home at a board-
ing-school, and returned in the holidays complaining
that the teeth attended to during the school-term
had never been comfortable. Two fairly large white
cement fillings had been inserted, one on the mesial
approximal surface of a first upper molar, and the
other on the distal surface of the adjacent second
bicuspid. The fillings were removed, and it was
found that, owing, doubtless, to the sensitiveness of
the patient, a considerable amount of soft decay had
been left in the cavities. The decayed part was
moist, and had evidently not been treated in any way.
The tannin paste was applied until the softened
dentine became dry, hard, and shrunken. Such
excavation around the side walls as was necessary
was then easily accomplished with little or no pain,
and the teeth were filled with amalgam. These teeth
" were then perfectly comfortable, and remained so for
the ten following years during which the patient was
under observation. Since then she has resided in
another part of the country, and been lost sight of.
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paste underneath the temporary filling, a decrease
rather than an increase of sensibility will follow.

Exposed Pulp—If a carious tooth is left unfilled,
the decay progresses until sooner or later the pulp-
chamber is encroached upon, and a portion of the
pulp becomes exposed. In these cases, and also in
cases of non-exposure where the pulp has become
inflamed (this is usually shown by the amount of
pain suffered), it is generally necessary to destroy
the pulp. Many cases of successful “ pulp capping ”
may be quoted. -

The writer has had two exposed pulps successfully
capped in his own mouth, the last one being done
twenty years ago; but the proportion of failures to
successes is so great that as a general method it is
hardly wise to attempt conservative treatment. It
is, as a rule (except, perhaps, for young patients with
strong teeth and robust constitutions), preferable to
waste no time and run no risks of future annoyance,
but at once proceed to destroy the pulp. There are
two accepted methods of accomplishing this: one
is to render the pulp completely insensitive, and at
once remove it with an instrument ; the other is, to
apply arsenic.

The method of rendering an exposed pulp in-
sensitive is known ‘as “pressure anssthesia.” A
small quantity of cocaine is placed on the exposure,
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cocaine in formalin, made by rubbing up a little
cocaine in a few drops of formalin, gave the best
results; but he has discarded this in favour of
the No. 81 pellets made by Parke, Davis & Co,,
which consist of cocaine hydrochlor., 1-2 gr.;
morph. sulph., 1-8 gr.; atropine sulphate, 1-200 gr.
This preparation appears to act more rapidly and
to be efficacious in a greater number of cases. But,
as already mentioned, “ pressure anssthesia” is not
always successful. Irritated and inflamed pulps
frequently resist this treatment, and if a five
minutes’ application fails, it is as well to give it
up and apply arsenic. It is inadvisable to use
“ pressure anmsthesia” if any septic degeneration of

the pulp exists. Infectious matter may be forced
through the apex and severe periodontal inflamma-
tion will follow, It does not seem to matter how
small the pulp exposure is so long as it is an
cxXposure.

Molars are, as a rule, more difficult to ansesthetize
than the other teeth, and when the uncertainty of
being able to completely remove the pulp from
the bucecal roots of upper molars and the anterior
roots of lower molars is considered, 1t becomes
a question whether it is worth while to resort
to this method in the molar teeth, except for
the purpose of painlessly obtaining a free exposure
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the Instrument is not passed beyond the apex, the
pulp does not always break exactly at the apex.
The pulp is continuous with the periodontal tissue,
and the break may take place beyond the root-
canal itself. It is not unknown for some of the
tissue beyond the apex to be withdrawn with the
pulp. One of the writer’s friends, who is very
skilful in using the Gates-Glidden drills, informed
him that he always removed pulps with these
instruments, and had no trouble either with
hemorrhage or after-pain. Hemorrhage may be
prevented by destroying the anwsthetized pulp with
the Evans’ root-canal drier. If the copper bulb
of this instrument is made very hot, the silver
wire will sear the pulp and burn it to pieces.
In some cases it will be removed adhering to the
wire. This causes no pain unless the wire is
allowed to remain too long in the root-canal. _

This is a safe and thorough means for removing
or carbonizing pulps in cases where the fine wire
can be passed to the end of the root-canal; and
particularly so if it is desired to reach the canals
with as little cutting away of the sound part of
the tooth as possible. Care should be taken to
pass the wire into the canal before heating it,
so as to be assured that it will readily pass right
up to the apex, and not beyond if. Several sizes
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cocaine directly into the pulp with a hypodermic
syringe, but cases may occur where a syringe can
be used with advantage. The writer has no ex-
perience of this; but Mr. W. S. Holford mentions
its value when a tooth has been accidentally frac-
tured and there is no cavity into which the
rubber can be placed. Mr. Holford cuts the
needle short, “so that only one-sixteenth of an
inch projects beyond a small shoulder, on to
which is placed a small piece of unvulecanised
rubber. The end of the needle is then placed in
the exposure (first having obtunded the exposed
part by laying a small crystal of cocaine and
eucaine on it and allowing them to dissolve in
the moisture or exudation of the pulp), and the
cocaine injected into the pulp.”’

Arsenic effects the destruction of a pulp in a
somewhat mysterious manner. The action of this
poison on pulps has been often alluded to as
cauterization; but pulps that are removed when
rendered completely insensitive by this agent do
not present the appearance of being cauterized ;
they appear to be in a highly inflamed state, and
it has been supposed that the death of the pulp
is caused by an inflammatory strangulation at the
apex of the root-canal. This, however, does not

1 British Dental Journal, June 1903.
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pulps, but it is not ome that can be freely ex-
hibited in regard either to the quantity used or
the number of applications.

The method of applying arsenic is to place a
very small quantity on the exposed pulp and
seal 1t up with a temporary filling for from one
to a few days. It is important for the temporary
filling to be inserted in such a manner that no
pressure is exerted on the pulp. Pressure causes
pain in these cases. The most satisfactory means
of avoiding pressure is to place a concave metal
cap over the arsenical application and the ex-
posure; but if a cap of suitable size cannot be
easily adjusted, the temporary filling should be
carefully inserted with lateral pressure—if tem-
porary gutta-percha is used, or if oxyphosphate
of zine or some other cement-like material is
selected, it should be mixed sufficiently thin to
almost flow to place.

It has been stated that arsenic should never
be sealed in a cavity with wool and varnish,
because this may easily be displaced; but if a
fairly thick solution of either sandarach or gum
mastic is used, this can be relied on to remain
in place for a few days. The adjacent tooth will
help to retain it, and, if necessary, it can be held in
place by tying a ligature of floss-silk round the tooth.
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formed him that he had no trouble after applying
arsenic, his method being to always freely expose
the pulp and then give it a good cut with an
excavator to make it bleed well. This is a heroic
practice that the writer has never had the hardihood
to attempt. For purposes of convenient application
the arsenic is usually mixed into a paste with
creosote or some other suitable liquid. Other in-
gredients are often added—such as sulphate of
morphia, cocaine, tannin, &e., with the object of pre-
venting or reducing any pain which the arsenic may
cause. If the paste contains a large quantity of
arsenic, only a small piece can be used; and it is
difficult to realise that a minute quantity can contain
sufficient of the other drugs for any obtunding or
soothing effect to be produced. If a small quantity
of arsenic is mixed with a large proportion of the
other ingredients, a greater amount of the prepara- |
tion may be applied; but this is a somewhat risky
proceeding, because if any of it becomes squeezed
out of the cavity during the insertion of the
temporary filling, the arsenic which it contains may
irritate the gum and the periodontal membrane to
such an extent that the tooth must be extracted.
Cases have occurred in which necrosis of the
alveolar process has also resulted. It is better to
apply a very small piece of a stiff paste made by
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be removed and the tooth treated for the relief of
pain. In these cases cocaine may be added with
advantage to any of the usual remedies.

In certain cases, when the pain persists and the
cavity is easy of access, the pulp may be freely ex-
posed with a fairly large sharp engine bur, and if,
as usually happens, this is followed by immediate
and complete relief, owing, first of all, to the heemor-
rhage, and, second, to some soothing application
which may also contain some arsenic, the patient
will forgive the dentist and perhaps bless him for
his thoroughness.

In cases where it is difficult to satisfactorily
apply and seal up arsenic in a cavity of decay,
a small hole may be drilled in the dentine, either
at some convenient part of the original cavity, or
through the enamel at a sound part of the tooth.
It is only necessary to drill deep enough for a
small piece of a stiff arsenical paste to be sealed in
with temporary gutta-percha or oxyphosphate of
zinc. This leaves the original cavity free for the
use of obtundents, and precludes the possibility
of the arsenic being displaced or coming into con-
tact with the gum in a case where either of
these accidents might happen. If a considerable
thickness of dentine intervenes, it will—even in
a favourable case—take about a fortnight for
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the patient told to return in a few months, or earlier
if painful symptoms develop. If a large quantity
of arsenic is used, or the dressing frequently repeated,
or left in the tooth for a long time, in all probability
severe periodontal inflammation of an almost uncon-
trollable character will be set up, and extraction will
usually follow.

In the text-books allusion is made to the occa-
sional resistance of a pulp to arsenic, but that it is
of frequent occurrence accords with the experience
of many dentists. In the Jouwrnal of the British
Dental Association, April 1894, an article by M.
Arthur King appeared on this subject, in which
the by no means infrequent resistance of pulps to
arsenic is alluded to. The use of what are known
as mummifying preparations has great value in such
cases.

It is a rare thing for a pulp to live after an
application of arsenic, and this should therefore
never be calculated on. It is the time that may
- elapse before this happens that so frequently causes
embarrassment and trouble. Until mummifying
agents were introduced three courses were open:
(1) to temporarily fill the tooth and see the patient
frequently, removing and replacing the temporary
filling at each visit, and keep on doing this until
such time as the pulp is found to be dead and can
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indeed. The late Professor Miller, whose attain-
ments as a bacteriologist and dental scientist gained
for him world-wide renown, recognized the pos-
sibility of satisfactorily mummifying dental pulps.
He made several experiments in this direction
and recommended for this purpose tablets of
mercuric chloride 0003 gramme and thymel
0'005 gramme crushed up in the pulp-chamber
after removing the bulbous portion of the pulp.
Good results were reported; but as this prepara-
tion caused temporary irritation and pain, and
discoloured the teeth badly, it was inadmissible as
a general method of practice. Since then some
useful preparations have been made which penetrate
the pulp, dry it up, and render it aseptic without
affecting the appearance of the teeth to a greater
extent than follows the removal of pulps and filling
the roots.

If all pulps could be readily destroyed with safe
doses of arsenic, or if all pulps could be quickly
rendered completely insensitive, and if, in addition
to this, the whole of every pulp could be satis-
factorily removed from the root-canals, there would
be no advantage in leaving a pulp or part of a
pulp in a tooth, and treating it with a mummifying
preparation.

In addition to what has already been said about
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was introduced by Mr. Soderberg of Sydney, Aus-
tralia." This consisted of equal parts of dried
alum, thymol, cocaine, and glycerine, to which
oxide of zinc was added in sufficient quantity
to make a stiff paste. The alum was the dry-
ing-up, tanning, or mummifying ingredient; thymol
was used for its lasting or permanent antiseptic
properties; cocaine to prevent pain while the pulp
was being mummified; glycerine to cause penetra-
tion of the other ingredients; and oxide of zinc to
give consistence to the preparation and prevent
discolouration of the teeth.

In the Dental Cosmos, May 1899, another pre-
paration was advocated by Professor Boennecken
of Prague, Bohemia, who gave a record of a
thousand successful applications of his method
during the four previous years. He points out that
it is necessary to use “some therapeutic agent that
will not only perfectly and rapidly devitalize, but
also permanently sterilize the fragments of the
pulp.”

The method as described by Professor Boen-
necken is as follows :—

“Twenty-four to forty-eight hours after the
application of arsenic I remove the crown portion
of the pulp (the so-called amputation of the pulp)

1 Dental Cosmos, November 1895.
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tissue by pus formation, have decidedly to be
-excluded from this treatment. In these cases the
canals have to be cleaned out and filled with anti-
septics.”

The writer began to use the alum paste shortly
after reading Mr. Stderberg’s article in the Cosmos,
applying it at first in a tentative way in carefully |
selected cases. The results appeared so satisfactory
that a more extensive trial was made with equal
success, until a case occurred of a patient returning
about ten days after the tooth was filled suffering
acute pain. The tooth was an upper bicuspid, and
it was found, on removing the filling and probing
into the root, that the apical end of the pulp
was alive and very sensitive. A mixture of carbolic
acid, cocaine, and tannin was then carefully and
slowly worked into the canal and pricked into the
remnant of the pulp until sensation was lost and
the instrument could be freely passed to the apex
without causing pain. The pulp was then removed
and the root filled. This gave complete and lasting
relief.

The writer did not attribute the pain to the alum
paste, because he had previously had precisely
similar cases while patiently waiting for a pulp to
die after an application of arsenic before mummify-
ing preparations were invented. But this caused
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and, if well rubbed in, usually produces a sufficient
quantity of paste; if a larger amount is needed to
fill the large pulp-chamber of a molar, a little more
oil of cloves and more oxide of zinc is used. It is
easy to judge the quantity of paraform and thymol
by the eye alone with sufficient accuracy for all
practical purposes, and preparing this paste each
time it is required is no more trouble than mixing
an oxyphosphate or an amalgam filling.

The writer has not taken the precaution to wipe
out the cavity with a germicide, such as a 10 per
cent. solution of formaldehyde, nor has he, as a
general rule, applied the rubber dam; but his ex-
periences with mummifying pastes were so satis-
factory, that, after a few years’ careful trial in
selected cases, he has used them since then in
all molars to the pulps of which arsenic has
been applied, with the exception of those which
were gangrenous or in which pus had formed. The
same treatment has also followed the use of arsenic
in bicuspids in the great majority of cases.

A comparatively very small number of incisors
and canines were treated in this manner, and the
only patient who has returned with septic roots after
the application of mummifying paste to a devitalized
or partly devitalized pulp was one for whom this
method was used in the two upper central incisors
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application of arsenic and were never permanently
filled. In some of these cases the pulps eventually
died and were removed, and the root-canals treated
before any decomposition of the pulp took place;
but this was of no avail, and these teeth which
were considered doubtful cases from the first were
extracted. The writer does not attribute the loss
of these teeth to the use of a mummifying pre-
paration. All dentists who try to save the natural
teeth, and who have been in practice for a number
of years, know that cases of this kind oceur every
now and then.

The above small number of failures, or semi-
failures, that have come to the writer’s notice
during a thirteen years’ experience of mum-
mifying pastes justifies him in saying that this
method can be relied on to keep a pulp in an
aseptic condition for a considerable period of time.
This enables those cases in which only a partial
destruction of the pulp has been effected to be
safely dismissed for the time being, and if notes
are made of these cases, the fillings can be removed
and the canals cleared and filled when sufficient
time has elapsed for this to be satisfactorily accom-
plished. This should appeal to those who have no
belief in this method as a permanent treatment
of devitalized pulps.
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band. Some operators use a syringe for this
purpose; but unless great care is taken the liquid
may be forced through the apex with too great
pressure, and, unless a fistulous opening exists, this
may cause considerable pain. . |

It 1s, of course, necessary for the canal to be com-
pletely freed from all débris before an attempt is
made to force anything through the apex. Carbolie
acid (full strength) is generally efficient for this
purpose. Creosote is equally useful, and is preferred
by some. In obstinate cases sulphuric acid (20 to
50 per cent.) may be used. When everything else
has failed, the writer has often had happy results
with nitrate of silver. This is used in the form
of crystals reduced to a fine powder. A little of
the powder is introduced into the canal with a
steel broach wound with cotton-wool and damped,
or a wooden stick may be trimmed to a fine,
slender point and damped. The powder will
dissolve in the moisture in the canal, or the
cotton-wool on the “ pumping instrument ” may be
wetted.

It must be borne in mind that nitrate of silver
will probably discolour the tooth. When a fistu-
lous opening exists, the remedy should, if possible,
be so forced through the apex of the root that it
exudes from the opening in the gum. This can
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may be scraped with instruments passed through
the enlarged fistulous opening. The writer had the
roots of a lower molar in his own mouth seraped
this way before the days of local anmsthesia, and
found it was so extremely painful that he would not
care to subject a patient to this treatment. On a few
occasions he has done this after injecting cocaine into
the gum and through the fistulous opening, but the
result, as far as the absence of pain is concerned,
was always unsatisfactory, and for this reason he
has never attempted to amputate the end of a root.

It has been stated that in order to make such an
operation painless it is necessary to use a saturated
solution of cocaine. This would be decidedly un-
safe, except in the hands of a specialist who was
thoroughly acquainted with the action of the drug
and its antidotes, and who was medically qualified
to examine the patient beforehand. The suggestion
that an operation of this kind should be performed
under ether has not been accepted, although these
same patients would not refuse to take this general
anaesthetic if it were considered necessary in a case
of extraction. |

Many dentists consider that it is unnecessary to
treat a septic root more than once, providing there
are no active inflammatory conditions, or no flow of
pus through the canal to interfere with the imme-
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termed the immediate treatment of a root, or the
treatment of a root at one sitting—can only be
scientifically and successfully practised if the whole
of the dentine of the root is sterilized at one sitting,
or if it is sufficiently purified for a root filling of
some antiseptic substance to penetrate the dentine
and complete this work. One of the most rational
and effective methods of producing a rapid steriliza-
tion of the root is to clean the canal and disinfect
the dentine with peroxide of sodium, or sodium
dioxide, as it is also termed. This was introduced
to the notice of the dental profession by Dr. Kirk,
If it is pure and in good condition it is a yellow-
coloured powder, which should be kept from air
and light, as it may soon lose its valuable pro-
perties. It is necessary to call attention to this,
because otherwise disappointment may happen.
When it was first introduced the writer procured
some and was unable to obtain any good result.
The tin, when opened, contained a white powder
which was fuzzed up, and caked, on the surface. It
is recommended that it should be kept in a dark
bottle away from the light, but the writer has
found that it keeps very well in an ordinary
wide-mouthed stoppered bottle that is kept in
his cabinet at the back of a drawer not frequently
opened. A small quantity is taken out of the bottle
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“ Chronic Abscess with Sinus.—Proceed as in a simple
pulpless tooth ; but, before sealing apex, force through it
and out at the sinus some stimulating antiseptic; the
canal is filled at once. A mixture of creosote and iodine
is good but drastic. My favourite is, first, H,0,, then a
saturated solution of camphor, menthol, and thymol in
pure carbolic acid. The abscess is subsequently treated
through the sinus, a drop of the agent used being placed
in the sac by means of a hypodermic syringe; one treat-
ment generally suffices. This applies to the eight front
teeth in both jaws.”

Mr. Bennette points out that this agent removes
organic matter from the dentine. He also men-
tions that a mixture of glycerine, water, and
sodium dioxide may cause an explosion, and that
a mixture of carbolic acid and dioxide of sodium,
if slightly heated, causes a violent explosion. A
case has been reported of an explosion taking
place when sodium dioxide was applied to a
root-canal by means of a probe wound round
with cotton-wool,' and it has been stated that
the contact of this agent with water is sufficient to
cause this sometimes. The writer has applied it
by means of a probe dipped in alcohol, or by
means of a probe wrapped with cotton-wool and
dipped in alcohol, and no explosion or other in-
convenience has occurred.

The writer has taken the precaution to tem-

1 Dental Record, February 1906.
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better, with peroxide of sodium. When the canals are
clean, I fill them with the formaldehyde paste above
described. Mix a little piece of the paste with a drop of
the 10 per cent. solution of formaldehyde, and fill the
canal with the thin cream. The disinfecting power of the
formaldehyde gas that is developing after the introduction
of the paste is surpassed, according to my experience, by
no other antiseptic agent. T always order the patient to
come to a second sitting, although, as a rule, the canals
are sterilized after the first treatment. Very rarely a
third sitting is required. The formaldehyde paste remains
in all septic cases as a definitive filling in the canals. It
seems to me necessary to fill the roots in septic cases with
a soft paste that will never get hard, so that if the tooth
should give trouble later on you may at any moment enter
the canals again with your nerve instrument, And for
this purpose the formaldehyde paste seems to be an ideal
material.”

Prior to the use of sodium dioxide in dentistry, Dr.
Schreier introduced the kalium-natrium or potassium
and sodium method of chemiecally clearing and at
the same time disinfecting root-canals. This material
is supplied in glass tubes, and covered with a layer
of solid paraffin. A small hole is made in the
paraffin, through which a roughened broach is passed
and removed with some of the potassium and sodium
adhering to it. By means of the broach this sub-
stance is introduced into the root-canal. Afterwards
the hole in the paraffin is closed in order to prevent
deterioration of the contents of the tube. For
Pract.ical purposes this material may be said to act
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dioxide was introduced by Dr. E. C. Kirk in 1893, and in
the same year, at the Columbian Dental Congress, Dr.
Emil Schreier of Vienna introduced to the profession
the alloy of sodium-potassium (kalium-natrium). Sodium
dioxide has the advantage when it is decomposed of com-
bining not only with the putrescent masses in the pulp
and disintegrating whatever organic products may be
present, but at the same time it also sets free ozonized
oxygen,which oxidizes whatever colouring matter may exist.
It requires, however, a great deal more care in its use, and
is much more difficult to manipulate than the sodium and
potassium mixture. This latter preparation was originally
introduced by Dr. Schreier with the sole idea of saponify-
ing the fats and other organic tissues and then leaving
what is considered this harmless matter in the canals,
This is not the form of technique I desire to call your at-
tention to in advocating, as I do, the use of kalium-natrium.

“A barbed Donaldson bristle is passed through the
paraffin into the sodium-potassium, and, with a small
amount of the latter clinging to the barbs, it is now
gently passed into the pulp-canal. The water which is
present is at once acted upon, forming sodium and
potassium hydroxide, liberating the hydrogen, which gas
can be seen escaping. The caustic alkalis in their turn
act upon the fats, and the result is a sodium and potas-
sium soap, with glycerine as a by-product. These sub-
stances are freely soluble and easily washed out of the
canals, The latter process, however, should not be under-
taken until all portions either of living organic tissue
or decomposed putrescent tissue have been saponified.
This stage is determined by the fact that the charac-
teristic bubbling of the sodium and potassium when it
comes into contact with either living or putrescent matter
has stopped, and the chemical compound rests perfectly
inert in the root-canals.
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washing out the canals with the bichloride solution. This
is recommended in order to avoid coagulating any tissue
which could later be disintegrated and washed out.
Should some sensitive tissue remain in the ecanals, a
dressing of one of the essential oils should be left under
the stopping to obtain the benefit of its anodyne
effect. ;

“ Upon the patient’s return at a subsequent sitting the
gutta-percha is removed, and if there be any question as
to any organic matter remaining at the ends of the root-
canals, the sodium and potassium paste is again applied,
and followed with the wash of HgCl, and H,0,.”

- The use of sodium dioxide or potassium and
sodium followed by an antiseptic root-filling seems
to the writer to be the only sensible method of
immediately completing the operation. The inser-
tion of a solid root-filling, even if this filling is
sterilized or aseptic, is, in his opinion, a rather risky
proceeding, because the only means of knowing
whether the root is completely sterilized or not is
to postpone the completion of the case.

There are two “rough and ready” or practical
means by which this can be ascertained: one is
to fill the canal with sterilized cotton-wool under
aseptic conditions, temporarily fill the tooth, and
after an interval of one or two days remove the
wool from the root and subject it to the “nasal
test.” The other is to leave the canal unfilled, but
seal up the cavity of decay with a temporary filling
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solution, or a very small quantity of the solid form
known as paraform may be employed.

Confusion has arisen and mistakes have been
made because, in alluding to this agent, writers have
not always been careful to explain whether a certain
percentage means a percentage of formaldehyde
or of formalin. To make a 2 per cent. solution of
formaldehyde, add 1 part of formalin to 19 parts of
water; to make a 1 per cent. solution, add 1 part
of formalin to 39 parts of water. A small ball
of absorbent cotton-wool, saturated with a 1 per
cent. solution of formaldehyde, is placed at the
orifice of a septic canal, or in the pulp-chamber,
before any attempt is made to remove the contents
of the canal or canals. This is tightly sealed in
with a temporary filling, and at the next sitting
the putrid contents will usually be completely
or sufficiently sterilized to admit of being safely
removed, and the root may again be treated or
filled at once as seems good, or a small quantity
of paraform may be used instead of the weak solu-
tion. It is better to sterilize the septic matter in
a root before attempting to remove it, no matter
what germicide or antiseptic may be used, because,
even with the most skilful and careful manipulation,
some septic matter may be accidentally pushed
through the apex—setting up more or less trouble
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infection of this part is caused by the gas driving
septic matter from the root-canal through the apex,
or whether the periodontal membrane is already
infected by the migration of microbes from the
canal, and the gas merely exercises a mechanieal
pressure on a part that is already in an irritable
condition. It is well known, however, that in many
cases what is known as opening up the ecavity
and leaving it open gives relief, and if equal relief
is' procured by sealing a germicide in the tooth,
this is brought about by such a rapid neutralization
of the products of putrefaction that no more of this
gas is formed. There is no agent, with the ex-
ception of formaldehyde, which can be relied on
to accomplish this with such rapidity that it may
at once be sealed in the tooth before removing the
contents of the canals and disinfecting the roots.
But, unless the case is one in which the immediate
pain is caused by gas pressure, and unless the
formaldehyde vapour which penetrates the canal
expends its power on the contents of the canal, and
does not pass through the apex in such a state
or in sufficient quantity to cause in itself irritation
of the periodontal membrane, relief will not follow,
and the irritation caused by formaldehyde is very
difficult to treat successfully.

In many cases—as already mentioned—a perio-
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drops rather than apply an indiscriminate quantity.
The writer has used the paste composed of para-
form, thymol, oil of cloves, and oxide of zine, in
the treatment of septic roots, and also for filling
the canals after cleaning them out, but found that
it discoloured front teeth. Glycerine, or glycerine
and carbolic, was then substituted for the oil of
cloves, and this has caused no discolouration.
Creosote, as an ingredient of a formaldehyde paste,
has also discoloured the front teeth in the cases
in which the writer has tried it.

The following extracts are taken from a paper
by Mr. B. J. T. Bennette, published in the Dental
Record, October 1905 :—

“ Formaldehyde approaches more mnearly to the ideal
antiseptic than any other agent we possess. . . . It has the
property of uniting with nitrogenous and sulphuretted
products of decay and fermentation, forming produets
which are in themselves sterile and in the majority of
cases antiseptic, all odour being destroyed permanently.
Bacteria and micro-organisms generally are albuminoid
in nature, and so is their food supply in the main ; thus
formaldehyde, by wuniting with them, destroys both
bacteria and also the possibility of their existence. In
this is manifest the vast superiority of this drug over
mercuric chloride, carbolic acid, and the essential oils,
with the possible exception of oil of cinnamon in the back
teeth (this is so very good and effective that it will be
a long time before its use is abandoned). It must be
pointed out that formalin is only a quarter as potent an
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Some of the essential oils are valuable in the
treatment of septic roots, and beechwood creosote
(which is one of the oldest remedies) has given
the writer good results. The oil of cinnamon or
the oil of cassia proved, in the writer’s experience,
to be decidedly better than the best of the other
oils, although ecassia and cinnamon are far more
irritating if accidentally forced through the apex,
and far more likely to discolour the teeth. A
slight change of colour which is unnoticeable in a
molar or a bicuspid is very marked in an incisor
or canine, and, except for the treatment of a root
preparatory to crowning it, neither cinnamon nor
cassia oil should be used in the front teeth.

Careful manipulation will prevent irritation, and
—all experiments to the contrary—there are few
germicides that can be satisfactorily used in root-
canals which will not cause more or less irritation
in certain cases if accidentally forced through
the end of the root. Oil of cloves, for instance,
which is stated to be non-irritating, has caused
trouble in this respect in some instances, and
although this oil is considered an efficient germi-
cide and antiseptic, the writer has always found
that the desired result was only obtained after
several more dressings than were needed with oil
of cassia. The antiseptic properties of a number
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that when antiseptic essential oils are introduced
into a cavity in a live tooth, and sealed therein,
they slowly deposit vapourisable camphors which
are potent antiseptics. “The same camphors are
likewise deposited when the oil is sealed in the
root of a tooth. It is on this account that
they so readily and certainly disinfect polluted
dentine. . . . They are sparingly soluble in water,
and on this account are not contaminated by
saliva, food, or other foreign substance. The
camphors which are deposited, when brought in
contact with the slightest quantity of water, saliva,
or blood serum, are vapourisable as soon as
formed. At a temperature of about 94° F. their
extreme volatility permits them to thoroughly im-
pregnate the dentine. The vapourisable camphors
are the agents which disinfect the so-called blind
abscesses, even where the oil i1s not introduced
into the root of a tooth farther than the pulp-
chamber, where it is sealed only moderately tight.”

A method of procedure (based on Dr. Harlan’s)
adopted by the writer for several years, is, at the
first sitting, to open up the tooth, clear out the
pulp-chamber (or bulbous portion of the dead
pulp), place in it a ball of cotton-wool saturated
with the oil, and fill with temporary gutta-percha,
making two or three small holes through the
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infected, a gas will form and cause pain by pressure
on the tissues beyond the root if the canal is tightly
sealed up. Care should be taken to insert the
temporary filling with no direct pressure towards
the canal or canals, as this may force either the oil
or some of the contents of the canal through the
apex just as the ball of rubber acts in “ pressure
anesthesia,” and in opening up a septic tooth it is
quite possible for the engine bur to act in the same
way, unless this is appreciated and care taken to
avoid 1t. |

It would serve no good purpose to mention all
the remedies or antiseptics that have been used
with more or less success in the treatment of
teeth. It is also impossible to say how any par-
ticular case should be treated without examining
it and perhaps handling it. If time permits and
the rubber dam can be applied without discomfort,
probably the sodium-dioxide method, opening up
the canals, if necessary, with 50 per cent. sulphurie
acid, or the potassium and sodium method is the
best, followed by such after treatment as may be
necessary for periodontal inflammation or abscess.
If the circumstances as to time or other conditions
do not admit of the application of either of the

above-mentioned methods, and there is nothing

which appears to contra-indicate the use of formal-

- il
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been prejudiced against the use of drills or reamers
because they might break in the root-canal. It is
often extremely difficult and sometimes impossible
to remove the head or end of the reamer if an
accident of this kind occurs. A dentist is dependent
on the manufacturers for the quality of his instru-
ments, and it is easy for excellent steel to be injured
during either the forging or the tempering. On
three or four occasions the writer has found such
an apparently strong instrument as a Talbot or a
Williams reamer break in a root that was being
prepared for a crown, notwithstanding that no force
was used ; on the contrary, they have broken when
used with great care and delicacy and there was
nothing to cause a sudden catch or jamming of the
reamer in the root.

Few if any dentists who habitually ream out
canals before filling them can say that they have
never broken a delicate flexible reamer In a root.
In addition to such an accident as breaking the
instrument, the side or the end of the root may be
perforated. This can be avoided by using instru-
ments with blunt ends which act as reamers and not
as drills. Care must be taken, however, not to use the
larger reamers in roots of small diameter, or in roots
that are muech flattened. In these cases the side of
the instrument may cut through the side of the root.
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is advisable to dip them in warm water on cold
days.

In the majority of cases root-canal reamers ean
be used more delicately and accurately if the right-
angle or contra-angle handpiece is attached to the
dental engine. It is always advisable to so extend
the cavity of decay that the reamer enters the canal
as straight as possible. It may be mentioned that
it is just as easy to force some of the contents of the
canal thrlt}‘l:'lgh the apex with a reamer as with any
other instrument that is used for probing or cleaning
a canal, and if a fine bristle will pass through the
apical foramen, a fine reamer may also do so.
It is quite possible for the foramen to be enlarged
with a blunt-ended reamer without the operator
being aware of it. The length of the canal should
be measured with a fine probe and indicated by
slipping a small disc of rubber dam on the reamer,

Filling Root-canals—This is a subject that must
be carefully approached, for the differences of
opinion that exist are many and various. Some
operators go so far as to say that if the whole
of the root is thoroughly sterilized it is of
little or no moment whether the canals are filled
or not, providing the foramen at the apex is of
normal size; and that if the orifices of the canals
are sealed with the tooth-filling proper, these cases
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age, and relief to the patient. A light dressing is then
inserted in the canal to act as a wick, and allow any
discharge to trickle away, and at the same time prevent
the entrance of food. The tooth should on no account be
filled until all inflammation has passed off, and should
then be only temporarily sealed, and later, if remaining
comfortable, a more permanent filling may be inserted,
and one is not working in the dark as must be the case
when a root-filling of doubtful depth has first to be
removed.

“What the final pathological condition is of teeth, the
canals of which have not been filled, I am unable to say,
as, so far, I have not had to remove any teeth so treated.

‘ As a pulpless tooth is a pathological, and not a normal
structure, it is difficult to say what the final condition
would be, there being no similar analogy in surgery.

“ Probably the canals remain empty, and, if clean, do
not give rise to any further trouble, although absorption
of the ends of the roots takes place as when the roots are
filled.

“I do not know that there is any disadvantage beyond,
perhaps, a theoretical one, in the canals being empty, pro-
vided that they remain sweet, and where pulpless teeth
give rise to subsequent inflammatory trouble, the advan-
tage in the canals remaining patent will be greatly in
their favour for treatment.

“Teeth, the roots of which have been filled, will fre-
quently remain comfortable for many years to the patient,
but, unfortunately, they are not so to the tissues, and if the
gum around such a tooth be carefully examined, in a large
number of cases a small sinus will be detected in the
region of the apex of the tooth, often guarded by a minute
button-like granulation.

“The sinus frequently has a slit-like appearance, and
may only become apparent when the cheek is stretched






382 THE TREATMENT OF TEETH

root-filling will prevent decomposable or infectious
matter finding 1its way into the canal from the
mouth. There is no doubt that solid root-fillings
have enabled many roots to be successfully erowned
after loss of fillings from subsequent decay that
would otherwise have become so infected and de-
cayed that extraction would have been necessary.
Theoretically and practically, therefore, root-fillings
of a solid nature are useful. As against this, we
have to consider the uncertainty of knowing the
exact condition of the periodontal membrane, and
it is safe to presume that a periodontal membrane
that has once been more or less seriously inflamed
may at any future time give trouble. It is well
known that venting the canals is not only the
promptest but often the only means of relieving
periodontal trouble, and it is also well known that
re-treating a canal will often enable a tooth to be
comfortably retained.

Now, the venting and re-treating of a canal
depends on the removal of the root-filling ; and just
in proportion to the solidity of this filling and the
thoroughness with which it has been inserted, so
will the difficulties of its removal be increased ;
indeed, In many cases the safe removal of a solid
root-filling is an impossibility. The writer has, on
many occasions, removed root-fillings for the relief






384 THE TREATMENT OF TEETH

wool and an antiseptic have been used, one is forced
to the conclusion that the insertion of root-fillings
that are troublesome to remove, or, it may be,
impossible to remove, is, generally speaking, an
unwise practice. Some of the ablest dentists have
said that the removal of a solid root-filling need not
be considered. If future trouble arises, it should be
dealt with from the outside, either by forcing an
abscess to form and discharge through the gum, or
by drilling or cutting through the alveolar process.
The former method is uncertain and subjects the
patient to days of suffering; the latter brings dentistry
within the region of oral surgery, and no matter
how desirable this may be from a dentist’s point of
view, it is neither desired nor appreciated by the
public. There is, however, no good reason why all
canals, into which a filling can be introduced, should
not be filled in some way. The late Dr. Flagg
pointed out that raw cotton-wool (not the absorbent
kind) is practically impervious to moisture if care-
fully packed into a root-canal, and it can be readily
removed if necessary. Antiseptic pastes may be
used with advantage either alone or in connection
with absorbent or non-absorbent cotton-wool. The
most popular solid root-filling is gutta-percha. The
following very clear description of the technique of
applying it is taken from the article by Dr. Rhein
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sealed, and, in order to provide against any infection from
without, the gutta-percha is covered with a cement of zine
oxychloride; over this any other operation may be pro-
ceeded with,”

It has often been proved that gutta-percha does
not produce a moisture-tight filling when packed
into a cavity in a tooth, and certain experiments
have been made which showed that neither gutta-
percha nor any other material that was tested
produced a root-filling that was moisture-tight, with
the exception of oxychloride of zine. It has been
stated that a moisture-tight gutta-percha filling
can be made in an ordinary cavity if a varnish of
rosin dissolved in chloroform is first applied, and
a method of overcoming the shrinkage or per-
meability of a gutta-percha root-filling was sug-
gested by Dr. Goble in JItems of Interest, April
1894. Dr. Goble dissolved equal parts of rosin
and gutta-percha in chloroform, filled the canal
with this, and then introduced a gutta-percha point.
He claimed that this produces a moisture-tight
and gas-tight filling, and that the rosin is in itself
antiseptic. As far as the use of chloro-percha in
connection with gutta-percha points is concerned,
the writer filled the roots of several extracted teeth
with a solution of gutta-percha in chloroform and
then inserted gutta-percha points. In nearly every
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mallet in the manner that an ordinary cavity is -
filled. The upper part of the canals and the
pulp-chamber were then filled with oxyphosphate
of zine. This is, however, exceptional practice,
and outside the range of all ordinary and doubtless
equally good methods. Points made of wood,
lead, and tin, have been forced or driven into
root-canals, The adaptation is usually so imperfect
that the roots might as well be left unfilled, and
the removal of these points is generally difficult,
if not impossible. Gold wire has been successfully
used in connection with oxychloride of zine, and
the writer does not see why a wooden point should
not be satisfactorily used in connection with some
plastic material, bearing in mind that this may
produce a filling that will be difficult or impossible
to remove.

Sixteen years ago the writer treated the septic
roots of the left upper central and lateral incisors
for a girl aged about thirteen; they were then
filled with an antiseptic paste, and orange-wood
trimmed to a suitable-sized point was driven into
each canal. The cavities were then filled with gold.
Some one had previously filled these teeth with
amalgam, and they were darker in colour than the
other teeth. This worried the patient as she grew
older, and she finally decided to have the crowns
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of the canal is easily cut away with an engine
bur.

Antiseptic Pastes—For a considerable time iodo-
form was held to be an indispensable ingredient
in any paste that was used for filling root-canals.
Laboratory tests have proved that iodoform possesses
little or no antiseptic properties. It has been stated
that although it has no effect on germs, it possesses
the power of neutralizing ptomaines and thereby
supplements the employment of a germicide.
Clinical experience has proved that if the roots of
teeth are properly sterilized, an iodoform root-filling
keeps them in good condition for an average length
of time that few if any other medicaments can equal.
There is every probability that but for its disagree-
able and persistent odour, which permeates the
operating-room and clings to the hands, and gar-
ments of the operator if it accidentally comes in con-
tact with his clothes, this agent would be largely
used to-day in the practices of those who have
proved its worth. A paste made of iodoform,
glycerine, tannin, and oxide of zinc was at one time

a well-known preparation. Various mixtures were

made with antiseptics, such as creosote. Mr. T.
Mans=1l had a record of eighteen years’ very success-
ful use of a paste made by mixing iodoform with
oil of cinnamon; the only drawback, which finally
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canal. Any one who has filled the roots of extracted
teeth in this way will realise the practical impossi-
bility of filling the canal without some of the paste
often passing through the foramen.

Formaldehyde, because of its penetrating and
rapid-acting properties, is an excellent ingredient
of an antiseptic plastic root-filling, because it will
destroy any germs which may have been left alive
in the dentine after the supposed complete steriliza-
tion of a root. Thymol is a valuable ingredient,
because, although it acts very slowly, it is a very
persistent or permanent antiseptic which may be
relied upon to maintain the root in an antiseptic
condition for a long time; but formaldehyde in any
form is very irritating to the soft tissues, and thymol
1s not entirely free from irritating effects unless
largely diluted, and therefore, in view of the
liability of some of the paste to pass through
the apex, it is doubtful if a formaldehyde-thymol
paste is an ideal preparation for filling root-canals,
notwithstanding the many instances in which it has
been successfully used.

The ideal plastic, or readily removable antiseptic
root-filling, should possess the following qualities:
(1) it should be a good antiseptic; (2) it should be
permanent, or so lasting that its antiseptic properties
will not become absorbed or disappear for many
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ference to sulphuric acid by Dr. F. T. Hayes!
Aqua regia does not destroy cotton-wool, and can be
carried to place with a steel instrument wrapped
round with the wool. In addition to opening up
canals, the acids will often remove obstructions which
block the apical foramens. This enables a fine steel
bristle—which would not otherwise do so—to pass
through the foramen in a case of blind abscess
and allows the pus to escape to the great relief
of the patient.

If much degeneration of the periodontal mem-
brane exists, the use- of germicides, cauterants, a.nd
the most careful use of any kind of root-filling will
fail to restore the diseased part to health; an
improvement in the conditions is all that ean be
hoped for. It is astonishing, however, how long a
tooth that was badly diseased at the time its treat-
ment was commenced may be comfortably retained
in the mouth and serve as a useful organ of masti-
cation, It has been stated that all pulpless teeth
slowly but surely degenerate. Dr. Thomas of Phila-
delphia, who practises the extraction of teeth as a
speciality, finds that sooner or later all “so-called
dead teeth” fall a prey to the forceps, but that
careful treatment usually postpones this for a long
time. Much depends on the health or constitution

v Dental Cosmos, December 1900,
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tube B is closed by a well-fitting rubber stopper which
carries a glass upright on to which two little glass
buckets C and C! are hung. The stopper is pierced by
another hole through which passes the tube E, which
is connected with an air-pump for the purpose of ex-
hausting B. The amalgam is placed in one bucket, the
mercury in the other, the apparatus exhausted and steam
blown in at D whereby the mercury and amalgam are
maintained at 100° C. The operation can be interrupted
from time to time and the two buckets weighed. When
the two vapour pressures are equal, the loss from both
in a given time will be the same. By aid of this appa-
ratus certain compounds of mercury and silver, &c., have
been shown to exist. I submit, therefore, that this is
a possible method for determining the safe limit of the
quantity of mercury which should be used and that this
linrit should in no case be exceeded, since the amalgams
then tend to lose mercury at a very rapid rate and any
gold in the mouth becomes rapidly amalgamated and
rendered brittle. Again, if there are two fillings in the
same mouth of the same material, and one containing
more mercury than the other, then one tends to part
with mercury and the other to take up some, and hence,
neither will behave as it ought in point of stability
and durability. The results of the experiments which
I have made so far show that for good-class fillings
such as Ash’s Imperial, best and second qualities, rapid
and slow setting, C.A.S. alloy and the D.M. Co.’s alloys,
the safe limit is about 40-45 per cent. of mercury, and
the amount should be kept as far below this limit as
is consistent with the satisfactory working, and this
safe limit should be determined for each particular
material and marked on the bottle.!

} Dentul Record, June 1907, pp. 284-286.
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