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subject to caries; I have, therefore, shewn that
in youth, the time when it is least suspected,
the liability to cdries is ereatest, and that its
approaches are then to be the most attentively
guarded arainst.

The few works of authority hitherto pub-
lished, on the diseases of the teeth, are
almost exclugively intended for the instrue-
tion of the medical student ; and necessarily
are, on that very account, but little adapted
to allord nformation to the seneral reader. [
trust that a careful perusal of the following
pages will show how important it is that the
latter, even more than the former, should
possess an accurate knowledge of this subject.
The evils resulting from a want of this know-
ledre may, 10 reneral terms, be considered of
iwo kiuds. In the first place, patients igno-
rant of the predisposing and exciting causes
of caries, are not able to detect its prescnce

uutil its destructive’ progress has placed | the

case beyond the means of remedy ;  and,
secondly, it renders a large portion of the
communily the LII!FII'.H of a class of |}|‘m'!i!imi-

ers, who can only be designated by their pro-







viii.

ence both with the profession and the publie,
I have cousidered it right to submit to a free
though not uncourteous criticism;  because
they are not only inadequate to explain the
phenomena of caries, but are essentially
fallacious, and have a tendency to lead their
readers, inimaginary security, to wait till pain
has been produced.

The theory, however, which 1 have ad-
vanced explains all the phenomena of caries,
and accounts for all those circumstances
which previous authors regarded as inexplica-
ble anomalies. It is strictly the legitimate
deduction from facts which every person can
examine for himself, and it possesses this ad-
vantage over the explanations hitherto given,
that it shews how caries may, in a great
majority of cases, be altogether prevented ; or
where this cannot be accomplished, it explains
to us the reason why, and teaches us how to
detect the mischief at its early commence-
ment, to arrest its progress, and to prevent its

recuarrence,
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A
PRACTICAL TREATISE

ON THE

DISEASES OF THE TEETH.

True object of the present work is to make
the general reader acquainted with the insidious
nature of the diseases to which the teeth are
liable, to explain to him their causes and pro-
aress, and to shew that a knowledge of these
is absolutely necessary, either, by early atten-
tion, entirely to prevent their occurrence, or, by
timely application, to counteract the mischief
before it has become irremediable. ;

It may be safely asserted, that none of the
organs of the human body are so often the
subjects of disease as the teeth; none, the dis-
eases of which are so little understood, and
yet, when rightly comprehended, none, more
completely under individual control. When
we reflect how few persons there are who have
not experienced some of the ill effects of

B
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within the last thirty years that Dental Surgery
has become the exclusive profession of a dis-
tinct class of medical men.

Mr. Hunter had not, therefore, the advan-
tages which may be derived from long and ex-
tensive practice, nor had he the opportunity
of benefiting by the observations of previous
authors; nevertheless without the aid of these
advantages he approached nearer to the dis-
covery of the origin of decay in the teeth, the
most destructive disease to which they are
liable, than any subsequent author.

Mr. Hunter, in the commencement of his in-
quiry into the nature of this disease, very justly
observes that there is something more than mor-
tification or a death of the part, that there 1s
some operation going on, that is to say, some
progressive morbid action, producing a change
in the diseased part; and, after having minutely
desecribed the external character of the disease,
and its first appearance on the enamel of the
tooth: and most correctly distinguished the teeth
and the parts of them most liable to its attacks;
perceiving also that a disease originating in an

inorganic substance could not arise from dis-
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eminent authors on this most important subject,
and to bring forward what I consider a cor-
rect theory of the nature and cause of caries or
decay of the teeth, I trust 1 shall obtain credit,
when I declare that I undertake the task with
considerable deference, and that I am only
. Auenced in doing so, in opposition to such
influential names, by a strong counviction of the
practical importance of the opinions which I
have been led to adopt. For upon a correct
knowledge of the causes by which this dis-
case is engendered, and the true development
of the nature of the morbid process, must
depend all the rules of treatment both for the
prevention and the timely correction of the
diseases of the teeth.

The mistaken notions which have been ad-
vanced upon this subject, it is of the more
importance to correct, because they erroneously
suppose the proximate cause of decay to be
inflammation of the internal substance of the
tooth, commencing, according to the theory of
Mr. Bell, upon the surface of the bone within
the enamel, and according to the doctrine of

Mr. Fox, originating in the internal membrane;
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possibility, with proper care and timely atten-
tion, of permanently arresting the disease
during its first stages, and before the vital parts
of the tooth have been exposed and inflamma-
tion consequently excited; an object which the
doctrines hitherto inculcated could not em-
brace, because they assume extensive mischief
to have taken place before any visible signs of
it are discoverable.

The best way to find remedies for a disease
is to begin by ascertaining its origin; I shall
therefore, in the first place, endeavour to
trace caries or decay of the teeth to its
true source, and explain to the general reader
the predisposing and exciting causes, and the
sature of that morbid process by which the
destruction of the teeth is gradually and insi-
diously effected; and, in the second place, shall
lay down rules of treatment for the preservation
of the teeth. But, in order to make myself
clearly understood, it will be necessary to give a
short description of the structure, organization,
and arrangement of the teeth.

A tooth consists of two parts, one of which

is called enamel, and is composed almost alto-






9

ings at their points will scarcely admit the
smallest needle.

The nerves and arteries which enter the
fangs of a tooth branch out upon a fine mem-
brane that lines the cavity within the tooth.
There is another membrane, namely, the peri-
ostenm, which lines the socket and envelops
the fangs; we shall find in the following pages
the absolute necessity of protecting these mem-
branes from the influence of foreign bodies, and
the mischief which results from their becoming
exposed.

A complete set of teeth comprises thirty-two
in namber, sixteen in each jaw, aud they are

arranged 1n the following order, namely,
Two front Incisores, or cutting teeth.
Two lateral Incisores, or cutting teeth.
Two Cuspidati, or canine teeth.
Four Bicuspides, or small grinding teeth,
Four Molares, or large grinding teeth,

Two Dentes Sapientiz, or wisdom teeth.*
Having given this brief description of the
teeth, which I trust will be found sufficient

for the general reader, to whom alone it is

*Plate I. fig. 1 & 2.
.
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According to Mr. Fox’s theory, inflamma-
tion of the membrane within the tooth is the
original and immediate cause of decay in the
tooth. 1f this were so, we should be subject
to tooth-ache, which is nothing more than pain
produced by inflammation of the membrane,
previous to the commencement of decay; con-
sequently we could have no intimation of the
disease until it was placed beyond the means
of cure, and should be under the necessity of
having recourse to the operation of extraction
in all cases.

The doctrine which will be insisted upon in
the following pages, is the very opposite to that
which has just been quoted, and I shall have
no difficulty in proving inflammation of the
internal membrane to be the result of pre-
vious decay in the tooth, not the cause of if,
and that decay may be detected and perma-
nently arrested, before the membrane of the
tooth has become exposed and consequently
before inflammation has been excited.

Mr. Bell, the author of a work before alluded
to, entitled, ¢ The Anatomy, Physiology and
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it is patural to conclude that, in so dense a
stracture, the organization would be less perfect
in these parts which are farthest removed from
its source.”*

Now there is one simple, and, I think, conclu-
sive argument, both against the theory of Mr.
Beli, who refers the origin of decay in the teeth
to inflammation in their bony structure, and to
that of Mr. Fox, who refers it to inflammation
of their internal membrane; namely, that as all
teeth are furnished with a similar lining mem-
brane, and all are possessed of the same bony
structure, they should all (according to these
views) be equally subject to the same disease,
and no one class of teeth should therefore be
more frequently the seat of caries than another;
and yet it 1s a fact universally admitted, and
acknowledged by the authors just quoted, that
this i1s not the case.

Mr. Fox says « the molaves (or large grinding
teeth) are more subject to this disease than any
other teeth; and that the incisors of the upper
jaw are very frequently affected by it, whilst the

“See Bell on the Diseases of Teeth, pages 124 & 125.
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during early infancy, when the process of
new formation is going on with rapidity in
every part of the system.”*

The statement of Mr. Bell, as to the greater
liability to decay in the dentes sapientie, is
perfectly in unison with my own experience;
but his attempt to explain it, is not satis-
factory, and it appears to be inconsistent
with other statements made by him. If this
liability depended, as Mr. Bell suggests, on
their being formed at a later period of life
than the other teeth, why should the molar
teeth, which are formed in early infancy,
and at the period which, according to him,
is most favourable to the process of new
formation, be so peculiarly disposed to de-
cay? Mr. Bell himself in desecribing the
various predispositions of the teeth to caries,
has placed the molar teeth next in order to
the dentes sapientiz, and Mr. Fox has de-
clared them more subject to this affection
than any of the other teeth.

The same ﬂbjéctinn which has been made
to the proximate cause of decay, as de-
pending on inflammation of the bone, or in-

* Bell, page 133.
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is in every disease indispensable to a just
theory of it; and accordingly, I propose to
shew in the subsequent remarks, that the
predisposition to caries, and also the nature
of the causes which excite it, are to be dis-
covered in the external form, configuration
and the juxta position of the different classes
of the teeth.

This principle I shall now proceed to esta-
blish, by passing successively under review
the several divisions of the teeth in the
order of their hability to decay; and conse-
quently the first that claim our attention are
the molares, including the dentes sapientiz,
which, from the circumstance of their ap-
pearing at a period of life subsequent to
the formation of all the other teeth, are fre-
quently considered as a separate class, yet
they undoubtedly belong, as shown by their
structure, to the molar division of the teeth,

It has before been admitted that these are
more subject to decay than even the molar
teeth, but the aptitude arises from a diffe-
rent cause which will be afterwards explained;

for the present I shall include them with the

D
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in which we always find a great similarity of
structure.

The liability to caries in the class of teeth
now under our notice (which, as before asserted,
are of all the teeth most frequently affected
with this disease) will be found exactly to
coincide with the irregularity of their surfaces
as just described, and particularly with the
depth of their indentations. Accordingly the
masticating surfaces in which the deepest de-
pressions are met with, are in the great majority
of cases the seat of decay, and the first to be
affected with it; and the part of these surfaces
in which the disease is always found to originate,
is the bottom of one or more of the deepest
indentations.

The next class of teeth most liable to decay
are the bicuspides of the upper jaw;* their
grinding surfaces are much smaller than those
of the molar teeth; and consist of an anterior
and posterior eminence, with an intermediate
chasm open to its extremities, and not, as in
the case of the molares, shut in by lateral
prominences, thereby producing a hollow cavity

* Plate I. fig. 1, d, d.
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considerably in width, so that their roots diverge
from each other and thereby leave interstices®
or openings, between them. Decay is never
found upon the cutting edges of the inci-
sors, nor is it found upon their plain convex
surfaces, excepting where there is some defect{
in the formation of the enamel, and on their
posterior surfaces, we ounly meet with it when
they are deeply indented,{ which 1is rarely the
case. 'The situation where decay takes place
in these teeth 1s at their sides¥ immediately
above the points where they unite with each
other.

The incisores of the lower jaw are less sub-
ject to decay than any of the other teeth. They
are more regular and uniform in their shape,
and their fangs are thicker in proportion to their
bodies than those of the upper jaw, conse-
quently, they do not present necks and inter-
stices of the same kind.| For the same
reason the remaining class, the cuspidati, or
canine teeth are comparatively little subject to

* Plate III. fig. 2 & 4. tPlate IV, fig. 2,3 & 4,
tPlate IV, fig. 1, b, b.

Y Plate III. fig. 2 & 4. || Plate IIL fig.7 & 8.
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leave but little space for the dentes sapientiwe;
the consequence of which is, that when these are
prepared to emerge through the gnm, their pro-
gress 1s slow on account of their confined situa-
tion; when the one half of the surface of the
tooth has made its appearance through the gum,
the other half continues for a considerable
period of time covered, thus forming a recess
between the concave and pitted surface of the
tooth and the overlapping gum.* 1t is in this
situation that decay, which is so frequent in
these teeth, is found to commence, and in many
instances to have made considerable progress
before the whole surface of the tooth has risen
above the gum.

From the review we have just taken of decay
in the different classes of the teeth, it will Le
perceived that in regard to situation, it takes
place on the surfaces of the teeth, in excavations
formed between them and the projecting gum, in
cavities, indentations, and irregularities on the
external substance of the tooth itself, and that it
occurs at their sides, in their necks, and spaces
produced by their formation and relative posi-

*Plate L. fig. 1 & 2, g, g.
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This explanation will be found to apply to
all other facts connected with the history of
caries, as given by different authors ; such for
instance as the liability of the teeth in general
to decay in pairs ; the rare occurrence of decay
after the age of fifty, as compared with its fre-
quency in the early periods of life ; the great
susceptibility to caries in the teeth of particular
families.  In reference to the first of these
facts, Mr. Hunter says, “ decay of the teeth
does not seem to be so entirely the effect of
accident as might be imagined ; for it some-
times takes place in them by pairs, in which
case we may suppose it owing to an original
cause, coming into action at its stated time ;
the corresponding teeth being in pairs, with
respect to the disease, as well as to situation,
shape, &ec.”

L This opinion,” he states, ¢ is somewhat
strengthened by the fore teeth in the lower
Jaw not being so subject to decay as those in
the upper, although equally liable to all acci-
dents arising from external influence, which
could produce the disease in general. The fore
teeth in the lower jaw appear to be less subject

It






27

and that consequently they are similarly liable
to decay because they are similarly con-
structed.

The oversight of Mr. Hunter is perhaps the
more astonishing, as he was inclined to sus-
pect that, during life, there is some operation
going on which produces a change in the dis-
eased part. <« The most common disease,”
says he, “to which the teeth are exposed, 1s
such a decay as would appear to deserve the
name of mortification. But there is something
more ; for the simple death of the part would
produce but little effect, as we find that teeth
are not subject to putrefaction after death ; and
therefore I am apt to suspect that, during life,
there is some operation going on, which pro-
duces a change in the diseased part. It
almost always begins externally in a small
part of the body of the tooth.” *

We have seen that Mr. Hunter has left the
cause of the liability of the teeth to decay in
pairs undefined ; and the only explanation
suggested by Mr. Fox, which is altogether

gratuitous and far from satisfactory, is “that

* Hunter, part 2, page 1.
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tion.”* 'This statement is also in accordance

with my own experience ; and although it has
not been accounted for by Mr. Hunter, or the

other writers on this subject, it can readily be
explained on the principle insisted upon in this
treatise. .

It has before been shewn that the grinding
teeth are most liable to caries in consequence
of their deeply-indented surfaces. In early
life, when the teeth appear through the gums,
the prominences upon their grinding surfaces
are higher, and their depressions consequently
deeper,| than ata more advanced period ; and
should the formation of these indentations be
calculated to retain particles of food, the
operation of decay would immediately com-
mence ; and the loss of these teeth in early life
would be the result. On the other hand, it
may be safely presumed that the surfaces of
such teeth as remain sound to the advanced
period alluded to by Mr. Hunter, never were
deeply indented,{ or they would not have
escaped decay; but having escaped it, they

* Hunter, part 2, page 7.  + Plate IL. fig. 1 and 2.
1 Plate II. fig, 3,
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we constantly find decay to commence in the
depressions and irregularities of the teeth in
situations the nearest to,* and not the most re-
mote from, the centre of circulation.

The next fact under this head to be explain-
ed, is the great susceptibility to caries in the
teeth of particular families ; and it is a remark-
able circumstance that there is no feature in
which the different members of a family bear
sos triking a resemblance to each other as in
the formation of the teeth ; this similarity may
always be perceived, upon minute observation,
when there is nothing particularly conspicuous
in the formation or position of the teeth. But
when the teeth are of a large size, crowded and
1rregular from the want of expansion in the jaw,
defective in the formation of the enamel, or in-
deed presenting any other peculiarity, the re-
semblance which the teeth of children bear to
those of one or other of the parents is very ob-
vious ; and the similarity is equally great in re-
gard to the indentations and fissures upon the
surfaces of the grinding teeth, and also the de-
pressions and necks in the interstices between

* Plate IV, fig. 13. b.
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a corresponding difference in the teeth, both as
it regards their form and texture, and their
tendency to decay.”

Here Mr. Bell most explicitly confirms what
I have stated as to the hereditary resemblance
and hereditary decay of the teeth ; and after
having observed this similarity of formation,
and that decay commonly begins in the same
tooth, and even the same part of the tooth, in
several individuals of a family, and at about
the same age, he misses the only adequate and
satisfactory cause, by merlnﬂking the peculiar
formation of that part of the tooth where decay
first commences ; and in order to account for
this hereditary predisposition, he again resorts
to his vague and improbable theory of an inter-
nal and undefined constitutional cause, ocecur.
ring during the formation of the teeth, and pro-
ducing in them a disposition to decay.

In concluding my notice and explanation of
the facts to which our attention has just been
directed, and from which My, Hunter, M.
Fox, and Mr. Bell have been led to ascribe the
predisposition to caries in particular teeth ang

* Bell, page 128,
F
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but that there was something more, some
operation going on which produced a change
in the diseased part ; he also observed, that the
teeth were subject to decay in pairs, and that
the pairs corresponded in situation and shape ;
he also admits the greater liability to decay
in particular classes of teeth, and lasily, he
remarks, ¢if it had been always in the inside
of the cavity, it might have been supposed
to be owing to a deficiency of nourishment
in the vascular system, but as decay begins
most commonly externally, in a part where
the teeth in a sound state receive little or no
nourishment, we cannot refer it to that cause,”*

He then directs his attention to external in-
Juries and to menstrua, which have the power

of dissolving part of a tooth ; bat, in doing so,
it is evident that the only menstrua which oc-
cuarred to his mind, were those of a transitory
kind, namely, the food acting upon the teeth
during the short period it remains in the mouth
onits way to the stomach. Perceiving that this
could not act so partially, he leaves the origin
of decay undetermined, and concludes by sup-

* Hunter, part 2, page 8,
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has left in uncertainty; and not have con-
cluded, as lhe has done, that the only cause
which has a partial operation on the teeth is a
spontaneous disease, but entirely the result of
external agency.

Mr. Fox expresses surprise that, * although
Mr. Hunter went so far, he gave no correct idea
of the manner in which the disease can alone
originate.”  But in this observation Mr. Fox
appears to have forgotten the general character
of Mr. Hunter, and his aversion to generalize.
It is more astonishing that Mr. Fox, with Mr.
Hunter’s observations before him, and his own
opportunities for practical information, should
not have perceived that the theory which he
has brought forward to supply the deficiency
of Mr. Hunter, is not only at variance with the
statements of this author, but contrary to ex-
perience ; for, as we have before observed, if
nflammation in the internal membrane of the
tooth were the original and immediate cause
of decay, we should be subject to tooth-ache
previous to the commencement of decay ; the
reverse of which is known not only to every
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a grinding tooth the disease is confined to one
or more of its deepest indentations, and may
be discovered by a brown discolouration of the
part, which discolouration is produced by a
chemical action of the food lodging in that
sitnation ; and as this action proceeds and
increases, the bottom of the indentation be-
comes black and corroded, and soon after-
wards (by the application of a pointed instru-
ment) a small opening may be discovered
through the enamel.*  When the putrid sub-
stance has been admitted through this orifice
to the softer bone within the enamel, decom-
position in this situation proceeds with much
greater rapidity, whereas the opening through
the enamel increases but little, its texture
being better able to resist the effects of the
chemical action, on account of jts oreater den-
sity ; but when decay has proceeded so far as
to make an excavation, by the destruction of
a considerable portion of the bone under the

* Upon sawing through, in a longitudinal direction,
a deeply-indented tooth, the fissure will often be found
to extend to the surface of the bone within the enamel
before decay takes place.—See Plate IV. fig, 9, b,
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view ; whereas the lateral surface of the inci-
sors being thinner, the early stage of caries in
them is readily discovered.

Itis evident that Mr. Fox, and other writers
upon the subject of caries, who have supposed
the primary seat of the disease to be in the
interior of the tooth, have fallen into this error
in consequence of having overlooked the small
external aperture in the enamel, through which
the disease gains admission into the internal
structure of the organ.

Having thus shewn the incompetency of the
theories hitherto advanced to explain the facts
upon which they profess to be founded, and
also their inconsistency with themselves, and
having established, by proofs which 1 believe
are iucuntmvértible, that, contrary to the
opinions insisted upon in these theories, caries
commences on the external surfaces of the
teeth, and is occasioned by external agency ;
I now proceed to point out the practical and
important application to which this view of
the disease necessarily leads, by shewing the
possibility of preventing its commencement, or

G
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period, the jaw, which at the completion of
the temporary set, presented the form of a
semi-circle, approaches to that of part of an
ellipsis, or, in other words, resembles a horse
shoe in shape. According to this arrangement
of nature, it will be seen that the room occu-
pied by the twenty temporary teeth is filled
with the same number of permanent teeth ;
but as the teeth of the two successive sets are
not respectively equal to one another in size,
it will here be necessary to explain how they
come to be arranged in the same space. This
is of the more importance, as the irregular
position of the teeth is one of the principal pre-
disposing causes of caries.

The incisores and cuspidati of the permanent
set are considerably larger than the corres-
ponding teeth of the temporary set ; whereas
the molar teeth of the temporary set are much
larger than the bicuspides of the permanent
set, which succeed them. And here it js ob-
vious, that the additional room required for
the permanent incisores and cuspidati is com-
pensated by the smaller space occupied by the
bicuspides.
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out of the circle by the contiguous temporary
teeth, and stand either obliquely or the one
before the other. In order to remedy this
defect, it becomes necessary to remove the
lateral temporary incisores ; and for the same
reason, when the lateral permanent incisores
make their appearance,. the temporary cuspi-
dati must be removed to make room for the
lateral permanent incisores. When these six
temporary teeth have been removed, we gene-
rally find the greater part of the space which
they occupied filled up by the four permanent
incisores,

When the permanent incisores of the lower
Jaw appear behind those of the temporary
ones, absorption does not take place in the
fangs of the temporary teeth, and consequently
they remain firm in their sockets ; nevertheless
they ought to be removed, in order to admit
of the permanent teeth coming forwards into
place. |

Similar treatment to that above deseribed
will be necessary for the regulation of the teeth
in the upper jaw. When the temporary inci-
Sores and cuspidati have been removed, a
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medy the deformity, thereby destroying the
symmetry of the mouth, and sacrificing a class
of teeth which, from their strength and dura-
bility, are of the greatest importance in after
life ; whereas the removal of the anterior bicus-
pides, which are teeth of much less conse-
quence, because more liable to decay, and
the abstraction of which does not interfere with
the symmetry of the mouth, would effect every
purpose by allowing the cuspidati to fall into
their proper places in the arch of the jaw.
The remaining teeth which have yet to appear,
are the second molares and the dentes sapi-
entiz, which take their places in due course,
and complete the permanent set.

Before dismissing this part of the subject, I
shall point out some of the bad effects which
result from inattention to the teeth during that
period which is termed the shedding of the
teeth. We havye before stated that when the
teeth are irregular ip their arrangement they
are more subject to caries, inasmuch as there
are situations produced by this irregularity
calculated to retajy Particles of food, which
ina well-arranged set of teeth would not e

H
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are moved forwards into their proper situa-
tions . *

Having laid down rules for the management
of the temporary teeth, and for regulating the
permanent ones, I proceed now to consider
the farther treatment of the permanent teeth,
as regards the prevention and cure of their
diseases ; and here I would impress the reader
with what, I flatter myself, constitutes the
great value of the suggestions contained in this
treatise, and which are, I trust, sufficient to
prove that the most watchful attention shonld
be paid to these teeth from their first appear-
ance ; for such is their susceptibility to dis-
ease in youth, that caries produces its greatest
ravages before the age of fifteen or twenty
vears ; and such is the insidious nature of this
disease, that it effects irreparable mischief,
often before it has been suspected to exist,

The greater liability of the teeth to decay
in the earlier than in the more advanced pe-
riods of life, was formerly alluded to when 1
noticed it as a fact brought forward, but not
explained, by Mr. Hunter, and shewed that it

* Plate V. fig. 1 and 2.
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tween the surface of the tooth and the cavity.*
It also too often happens, and is another
cause of the frequency of caries during the
period of youth, that, at this time, when the
greatest liability to the disease exists, the
precaationary measures for preserving the
teeth are the most neglected ;: and it is only
after acute suffering and irremediable mischief
bave been produced, by the loss of several
teeth, that means are adopted for preserving
those which remain.

The first, and one of the most important
precautionary measures to be adopted, is that
of cleanliness ; and I have been the more par-
ticular, on a former occaslon, 1n insisting upon
the early use of the tooth-brush, not only as
the means best calculated for the prevention of
decay in the temporary teeth; but in order to
establish and confirm those habits of attention
S0 Decessary for the preservation of the per-
manent teeth,

In order to preserve the teeth from caries
it is absolutely hecessary that they should.
be brushed once in twenty-four hours, and

* Plate IV, fig, 7.
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teeth is to brush them upwards and downwards,
and the brush should be firmly applied across
the masticating surfaces of the double teeth ;
and if it were possible by these means to keep
the teeth perfectly clean, and to dislodge all
the food which is retained in their indentations
and interstices before decomposition could
take place, it is not improbable that caries
would be as seldom met with in the teeth as
m other bones, in which it sometimes takes
place indeed, but is a circumstance of rare
occurrence. But it must be allowed that, in
a vast number of cases, from the deeply in-
dented and irregular structure of the teeth, it
is not practicable, by the most rigid attention
to the rules of cleanliness, to prevent the de-
composition of food in some of the situations
already noticed ;* the consequence of which is
that decay must and does ensue ; and here it
is obvious that another mode of treatment
becomes necessary in order to arrest the fur.
ther progress of the disease.

I scarcely need remark that the only treat-
ment which can be adopted under these cir-

cumstances, for the preservation of the teeth
*“ Plate 1V, fig. 9, b,
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Persons are either ignorant, or do not con-
sider, that the enamel of a tooth is an inor-
ganic substance, and perfectly insensible, and
that the bony structure beneath is so void of
feeling, that disease may effect the destruc-
tion of these parts without pain or suffering.
They are further so universally led to believe
that decay originates in the internal structure
of the tooth, and that the exciting causes
operate by inducing some internal morbid pro-
cess, terminating in inflammation of the mem-
brane or of the bony substance of the organ,
that they have never suspected the true cause
to be a chemical agent acting upon the exter-
nal crust and material substance of the tooth
itself.

The consequence of these misconceptions is
that the practitioner is hardly ever consulted
before pain has been experienced ; and, in
not a few instances, itis a subject of surprise
to the patient when told that the disease 18
rremediable, and that the only resource is
the extraction of the tooth,

The facts just stated, with regard to the
almost imperceptible approach of caries of the

1
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caries ; nay, from the first appearance of the
teeth through the gums, he will be able to
foresee, from their construction, which and
what parts of them are predisposed to the
disease. The only situations where caries
may commence and proceed without detection
till it becomes incurable, are the interstices
of the double teeth ;* and even in those situ-
ations, in a vast majority of cases, the disease
may be detected before much mischief has
been produced.

"The object and advantages proposed by the
system of constant watchfulness and regular
inspection of the teeth now suggested, are to
arrest the progress of decay before it has pe-
netrated to the internal cavity of the tooth
and exposed its vascular membrane to the
influence of foreign bodies ; this is accom.
plished by filing away the carious part, or by
eradicating the spongy and decayed portion,
and subsequently filling the cavity which the
disease has occasioned. For the successful
practice, however, of either of these processes,
it is evident that we ought to have a clear idea

of the object proposed by them.
* Plate I1. fig. 6,
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with the necks and points of union which, by
retaining the food, had laid the foundation of
decay. It is, of course, to be understood
that these operations have been performed in
the earlier stages of the disease, and before it
has penetrated to the internal cavity of the
tooth, when preventive measures are no longer
available.

I shall now point out that stage of the dis-
ease which is the most favourable for perform-
ing the operation of filling, and shew the prac-
tical advantages derived from timely attention,
and the bad effects which resualt from neglect.

In order to make myself clearly understood
I shall take, as an example, one of the molar
teeth.  These teeth, as before stated, are
more subject to decay than any others, on
account of the irregular formation of the ena-
mel upon their grinding surfaces; and this
formation is exceedingly various in different
individuals ; but, in all cases, the surfaces of
these teeth are irregular, and indented to a
greater or less degree. This tooth generally
presents three or four prominences around its
grinding surface, with a deep depression or pit
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upon examining the tooth at this period, we
shall find an easy passage for the point of a
probe through the black and corroded portion
of the enamel. When decay has proceeded
thus far, no time should be lost in having the
operation of filling performed ; for after the
disease has penetrated through the enamel to
the softer bone, its progress upon this substance
becomes much more rapid. At this stage of
the disease, not even the slightest tenderness
has been produced, for the internal cavity of
the tooth, containing its blood vessels and
nerves, continues protected by a partition of
healthy bone, upon whose surface, as yet, the
putrid action has only commenced : this is
therefore, the most favourable period for per-
forming the operation of filling, previously to
which every particle of carious and corroded
substance must be removed with small instru-
ments adapted to that purpose. The cavity
should be wiped perfectly dry, and then filled
up firmly and securely with gold leaf, or with
a substance not liable to undergo a chemical
change. When this operation has been per-
formed with skill, the disease is arrested in its
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I have been led to the particular notice and
explanation of this fact, from the circumstance
of Mr. Bell having brought it forward as a
confirmation of his theory of predisposing
causes, inflammatory action, &c. as has been
stated in a former part of this treatise. M.
Bell says, “the removal of one, and that the
immediate and exciting cause of the progress
of the disease, will indeed be effected ;” that
1s by filling up the cavity, “ but the predispo-
sition will still exist in the apparently sound
part of the tooth, and will be likely, at a
future period, to give rise to the renewed
appearance of decay. Hence it sometimes
occurs, even when the gangrened part has
been most completely removed, and the stop-
ping effected in the best possible manner, that
the disease will subsequently appear in ano-
ther part of the tooth, while the stopping
remains perfect and untouched. Without a
proper understanding of the cause of gan-
grene, 1t would be impossible to explain this
circumstance,” ¥

* Bell, page 142.
K
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that recommended during the second stage ;
with this difference that it now becomes ne-
cessary to enlarge the orifice in the enamel for
the purpose of accomplishing the removal of
the carious substance within ; and when this
has been effected, the cavity will be found
much larger within than at the external open-
ing. It will be evident that this operation
must be useless unless a portion of healthy
bone remain to protect the internal cavity of
the tooth.

The Dbeneficial result of the operation of
filling depends in all cases upon the previously
complete eradication of every particle of the
carious part ; for should the filling be intro-
duced over a portion of the decayed and
spongy substance, the process of corrosion
will go on, the morbid excavation increase, the
filling become loose, and the operation prove
altogether nugatory. This constantly occurs
when the operation is performed by unskilful
persons, who, from their ignorance of the
nature and progress of the disease, and, from
their not being aware that the sound parts of
the tooth are contaminated by the corrosive
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destructive consequences of the disease. To
attempt the operation of filling at this period
would be 10 the highest degree irrational, and
indeed from the torture which it would occa-
sion is impracticabie ; the only relief that can
be obtained under these circumstances is the
removal of the tooth ; and this is the treatment
that I should recommend in the great majority
of cases, for reasons which shall be explained
after I have made a few observations on the
operation of filing the teeth, which is had
recourse to in cases where filling is impracti-
cable.

I have before stated that the object and
principle of both these operations are the
same; I have shewn that by timely attention
to filling, before decay has reached the intep-
nal cavity and excited inflammation in its
lining membrane, the disease may be arrested
in its progress, and the tooth permanently
saved Dby effectually removing the carious
portion and subsequently stopping up the ori-
fice firmly and securely. But when decay
commences on the side of g tooth, in a situa-

tion where it is impossible, from the obstruc.
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allow of subsequent collections of food, which
must unavoidably renew the decay; but by
removing the neighbouring parts to a level
with the bottom of the morbid cavity, and
thereby giving the whole a plane surface, the
liability to future attacks of the disease is done
away with. In performing this operation, the
substance of the front surface of the tooth
should, as far as possible, be saved so as to
preserve its natural shape and appearance,
which in most instances may be done by using
the file in a slanting direction.

A strong prejudice exists in some indivi-
duals against the filing of the teeth, which is
grounded on a mistaken idea that the remo.
val of a portion of the enamel must necessarily
lead to their destruction. Experience has
long since proved the fallacy of this notion ;
for if the decay has not penetrated to the in-
ternal cavity, and a portion of healthy bone
be still left to protect the' membrane, the
carious part may be removed with the file,
and the tooth will continue free from disease,
The bone within the enamel is of the same
substance and density as the fangs, and it is
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go on excavating and undermining.the enamel,
until a portion of it, having lost its support,
suddenly breaks off; a circumstance that
would have occurred had no filing taken
place. When this event happens soon after
the process of filing, the patient is very likely
to attribute it to that operation; but the re-
verse of this is the fact, for the operator, either
not being aware of the true state of the dis.
ease, or being ignorant of the consequences
of leaving an orifice in the side of the tooth,
has contented himself with merely making a
separation, and has failed in not carrying
filing to a sufficient extent, so as completely
to efface the cavity ; the consequence of which
is that the disease if left to pursue its natural
course and to produce the effects described.
When decay begins in the Interstices of the
teeth, in a situation where it becomes neces-
sary to have recourse to filing, it is advisable
to perform the operation in the earliest stage
of the disease, for at this period the opaque or
dark portion may be remoyed without pene-
trating through the whole thickness of the
eénamel, a convincing proof, by the way, that
L
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gained, for an opening equal in size to that
occasioned by the second stage of the disease
would be required to be made.

Mistaken notions regarding the true nature
of decay of the teeth and its exciting cause
have led to premature treatment, not only in
filling the teeth, but also in the operation
of passing a file between them, which has
been recommended by Mr. Fox and others
as a preventive to decay; a practice which,
to say the least of it, is exceedingly injudi-
cious, and which never ought to be had
recourse to before decay has commenced.

Mr. Fox says “ The incisors of the upper
Jaw are very liable to become carious in con-
Sequence of being crowded or pressed much
against each other. To prevent this disease
from taking place, it is advisable to make a
separation between each tooth with a very
fine file.”*  Mr, Bel recommends similar
treatment :— ¢« When, from the want of room
in the maxillary arch,” says he, ‘ the teeth
are so crowded as to press with considerable
force against eacl other, this pressure should

* Fox, Part II, page 145,
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with well formed and regularly arranged teeth
whose sides press against each other without
the least tendency to decay.

In taking a front view of the upper incisors,
it will be observed that they are broad at
their cutting edges, and in many instances
diminish very suddenly in width towards their
fangs, thus producing an opening between the
gum and the points of union at their sides:
but this is not all : when a tooth tapers sud-
denly there is generally a depression or neck
immediately above where the union at their
sides terminates, which forms a situation ex.
tremely liable to retain food, and consequently
to produce decay ;* on the other hand when
the width of these teeth is more uniform and
regular, the union at their sides extending to
a greater distance from the cutting edges,
the gums, if in a healthy state, send out pro-
cesses which fill up the interstices, and thus
prevent a deposition of food from taking
place.

With regard to the lower incisors, they are
always more uniform in theiy shape than the

" Plate 1I1. fig. 2, b, b, b, c. + Plate IIL. fig, 1
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I now return to that stage of caries in which
preventive measures are no longer available ;
and when the only relief that can be obtained
is by the removal of the decayed tooth.
There are however many individuals who will
not submit to the operation of extraction,
under an impression that the pain will subside
and the tooth still remain useful ; the erro-
neousness of this opinion, in the great majority
of instances, will appear from the following
statements.

I have before observed that, when tooth-
ache takes place, caries has extended to the
internal cavity of the tooth, and excited inflam-
mation in its lining membrane ; and it is upon
this membrane, which is spread over and is
closely attached to the bony walls of the
internal cavity, that the blood vessels and
nerves, which enter the tooth by the points of
the fangs, are distributed in an infinite number
of small ramifications. Tn this respect the
crown of the tooth, or that part which is above
the gum, differs essentially and completely
from other bones, the latter being surrounded

by an external membraneous covering called
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being soft, and of course readily yielding to
the expansion of the inflamed blood vessels,
the pain is comparatively slight. On the con-
trary, when inflammation is excited in the
internal cavity of a decayed tooth, there is
an insurmountable resistance to the expan-
sion of the inflamed vessels, which produces
that most acute and excruciating pain, the
tooth-ache.

The pain continues with intermitting pa-
roxysms till the internal membrane becomes
wholly obliterated, and only terminates with
its destruction. When this has been accom-
plished, the only living power remaining to
the tooth is derived from the periosteum or
membrane which lines the socket of the tooth
and envelopes its fangs.

At the period of decay just described, when
the internal membrane is effectually destroyed,
the tooth may be filled without producing the
slightest pain during the performance of the
operation, but its efficiency cannot be depend-
ed upon for the following reason. In a vast
number of cases, the morbid process, which

M
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to discharge itself, and thus relieves the suf-
fering occasioned by its confinement; or other-
wise it insinuates itself between the fangs and
alveolar process, and forcing a vent by the
neck of the tooth, produces the detachment
and destruction of the periosteum. The latter
frequently occurs, and the only relief that can
be obtained under such circumstances is by
the removal of the tooth. This being occa-
sioned by the operation of filling injudiciously,
it often brings discredit upon the operation
and prevents many from having recourse to it
during the previous stages of the disease, when
its success would be certain and complete.

Taking into consideration the great uncer-
tainty of success in filling at this stage of the
disease, a candid and skilful practitioner will
in most cases recommend the extraction of
the carious tooth in preference to the trial of
a remedy so doubtful and frequently of so
pernicious a tendency, and more particularly
50 in youth, when the removal of an imperfect
tooth 1s of less importance, in as much as the
vacancy will be filled up by the approach of
the teeth on each side of it.
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upon by the false and delusive promises held
out by empirics in their advertisements, who
pretend by the application of their ¢ mineral
succedaneum,” their “marmoratum,” and their
“anodyne cements,” “to cure in one minute
the most excruciating pain, and to form a
whole tooth out of a stamp.” This is pure
charlatanism, and yet how great 1s the number
of individuals who are deluded by this mode
of imposition. There is perhaps no other pro-
fession in which empiricism is so prevalent as
in the department of dental surgery.

The very circumstance of sitting down to
have a tooth extracted is attended with pain-
ful sensations, and the. operation is certainly
one of counsiderable severity, even when per-
formed with the greatest skill ; and although
the suffering be but momentary, it is what
most individuals naturally shrink from under-
going. Under this state of feeling the patient
becomes the willing dupe of the charlatan,
and 1s easily persuaded by him to try this
or that nostrum, under the fallacious hope
that relief may be obtained without being
obliged to submit to the operation of having
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Some authors have laid down rules as to
the particular method in which each tooth
ought to be extracted : one is to be removed
outwardly, another inwardly; the key instru-
ment is to be applied in one case, and the
forceps, &c. in another. I am, however, con-
vinced that no general rule can be laid down
which will be of utility in the performance of
this np81'at{01'1; but that in the infinite variety
of cases which occur, the operator must
depend upon his own judgment and expe-
rience.

Of the different instrnments hitherto in-
vented for the extraction of the teeth, the key
instrument and the forceps are decidedly the
best. The principles upon which they are
constructed adapt them for the great majority
of cases, particularly that of the key, which
is the instrument most generally used. In-
stances, however, must have oceurred to every
dentist in which the defects of these instru-
ments would be brought forcibly under his
notice ; and various methods have been de-
vised for remedying them in the key instru-
ments, Here the defects are of two kinds,
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the tooth been partly detached by the instru-
ment, we attempt to change the direction of
its line of action, and draw the tooth perpen-
dicularly, as with a pair of forceps, the claw
will inevitably move from the situation in
which it had been placed, and loose its hold
of the tooth altogether.

The defects of the forceps may be very
briefly noticed. If the tooth be very much
decayed, and an attempt be made to extract
it with this instrument, the force necessary for
its removal, unless it be very loose, will be
such, that the walls of the carious part will
be crushed together, and the fangs remain in
their sockets. If the crown of the tooth be
entirely removed by caries, and the fangs
on a level with the edges of the alveolar
processes, there will be no hold for the for-
ceps. Knowing that these difficulties must
often occur in using the key instrument and
forceps, particularly when in the hands of in-
dividuals who have not had very considerable
experience in the performance of this opera-
tion, I was induced to think that another
instrument might be constructed which should

N
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sequently is applicable to all cases, whether
the tooth be only slightly carious or so much
decayed as to be on a level with the gums,
or alveolar processes.

I shall now proceed to notice some of the
consequences which result from retaining a
carious tooth which cannot be filled, and
allowing it to take its course through the
future stages of decay.

First, the disease proceeds from one stage
to another, gradually increasing in rapidity as
the morbid cavity enlarges and becomes more
capable of receiving and retaining a greater
quantity of corrupting matter, until the whole
crown of the tooth is destroyed and broken
down to a level with the gums. At this
period the progress of decay becomes less
vapid upon the remaining parts of the tooth ;
for the surrounding walls, which formed this
receptacle, being removed, the surface is com.
paratively smooth and the food is Jess lable
to be retained and to undergo chemical
change ; the disease however proceeds at a
slower pace and only terminates with the
destruction of the last remains of the fangs,






93

The pernicious effects of this deposit we shall
have occasion hereafter to explain.

Fifthly, when the carious portion of a
decayed tooth comes in apposition with the
side of a sound one, the disease is communi-
cated to the latter by the corrosive action of
the putrid substance contained in the former.

These are the most usnal occurrences that
result from the retention of carious teeth. But
other cases have come under my notice, and
they are by no means uncommon, in which
inflammation of the periostenm of those teeth
situated immediately under the antrum or
cavity of the cheek bone, has been communi-
cated to the membrane which lines that cavity,
thereby producing a disease of a very serious
character, sometimes occasioning an exfolia-
tion of a portion of the bony walls which
compose it, in other cases, exfoliation of
large portions of the alveolar processes,
and occasionally of a part of the Jaw bone
itself. Another bad consequence results from
retaining diseased molar teeth in the lower
jaw, and more especially the dentes sapientia;

this is the liability to the occurrence of ab-
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healing is rendered tedious by the exfoliation of
bone destroyed by the purulent matter during
its confinement. It is obvious that these conse-
quences can only be effectually prevented, and
the diseased process which led to them put a
stop to, by the removal of the primary cause,
namely, the decayed tooth; and here I may
remark that not only in this but in every case,
where inflammation and suppuration have
arisen from such causes, the most speedy, safe,
and decisive remedy, where it is practicable,
1s the immediate extraction of the tooth, which
makes a free outlet for the confined matter.
This is often objected to from a mistaken
prejudice, that some injury would be sustained
by the removal of the tooth before inflamma-
tion had subsided; upon this principle the
case under our notice is treated by hot appli-
cations externally, thereby softening the parts
aud inducing the abscess to break outwardly,
which ought by every means to be prevented.
The mischief would be avoided by the removal
of the tooth, and the only bad effect resulting

from the operation would be the experience of
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to say more than that their liability to decay
at or about the same period of time is owing
to the similarity of their structure, and to their
being in like manner formed so as to retain
particles of food, and that the circumstance
of one requiring the operation of extraction
soon after another does not depend upon
any imaginary sympathy, nor upon any effect
produced in it by the removal of its fellow,
but arises from the fact, that it was already
In a state of progressive decay when the first
was removed.

The allegation that the extraction of one
tooth takes away the support from the adjoin-
ing teeth, and thereby predisposes them to
decay, is equally erroneous ; for when decay
takes place on the contiguous sides of two
teeth, they will be found to come in contact
with each other towards their cutting points,
and to diverge towards the gum, so as to
adapt them for intercepting food in that situa.
tion; but the side of one is often more liable
to this on account of its having a neck or
groove calculated to retain g greater portion

0
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This 1s a case so obvious and of such frequent
occurrence that it can scarcely be overlooked,
even by the most superficial observer; a
demonstrative proof of the correctness of the
theory advanced in these pages that the dis-
ease commences upon the surface, and is
excited by external agency, and that it does
not originate in the interior of the tooth, nor
upon the surface of the bone within the
enamel. When, however, the disease has
reached the second stage, and a cavity has
been produced before the removal of the
tooth, which by its contact formed the inter-
stice that retained the food, the cavity pro-
duced will of itself, even after the removal of
the original cause of mischief, be sufficient to
allow a deposition of food within it, and con-
sequently will, if not remedied by the opera-
tion of filling or filing, proceed to that stage
of decay when it will also require to be
extracted.

In the preceding pages T have described
the cause of decay in the teeth, and traced
its progress; but the loss of the teeth is

occasioned by other causes besides the ex.
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the periosteum is destroyed, which it neces-
sarily is by the extraction of a tooth, absorp-
tion immediately takes place in the socket
and gums; on the other bhand, the receding
of the gums from the necks of the teeth is
always accompanied with absorption, to the
same extent, of the alveolar processes and
periosteam.  When inflammation is excited
in either of these parts, the others also become
diseased ; but the mischief generally originates
in the gums, and in the greater number of
cases may be attributed to the want of clean-
liness, and omitting the use of the tooth-
brush,

The loss of the teeth from disease in these
several parts is occasioned in three different
ways. In the first place, the receding of the
gums, from a cause which will be presently
explained, renders the teeth liable to caries
by producing openings between them,* which
admit of their retaining portions of food ;
whereas, in a regular and well-arranged set
of teeth, the gums, which have been kept in
a healthy state, not only adhere firmly to the

* Plage II1. fig, 4,
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support. It frequently, however, becomes
necessary to remove the tooth in consequence
of the pain produced by the inflammation of
its periosteum ; and this membrane, thickened
by the inflammatory action, often raises the
tooth above the level of the others and occa-
sions great pain through the consequent pres-
sure against the opposing tooth in closing the
mouth, and during the process of masti-
cation. I have before stated that, when
caries has exposed the internal cavity of a
tooth, and excited inflammation in its lining
membrane, the disease is often communicated
to the periosteum ; but in the case now spoken
of, an unhealthy state of the gums is the
exciting cause, and the loss of the tooth is
effected without the existence of decay.

Thirdly, the teeth are liable to become loose
and fall out spontaneously in consequence of
the gradual absorption of the gums, the alveo-
lar processes and the periosteum, by which
they are deprived of their support.  This
morbid process is unaccompanied by acute
pain or inflammation of the parts, and is
merely attended with a spongy, loose and
irritable state of the gums,






105

the opposite side, the teeth employed in mas-
tication are comparatively free from the con-
cretion, while those in disuse are often in-
crusted with it to a great degree. The necks
of the teeth being most exempt from the fric-
tion of the food, and the action of the sur-
rounding muscles, they are accordingly the
parts on which this substance first begins to
concrete ; and moreover in these situations
it finds a resting place in the furrows pro-
duced by the abrupt termination of the enamel
and the free edge of the gum.

A deposit once established forms a basis
for a further deposition, and, one layer being
successively added to another, the accumu-
lation goes on gradually increasing and insinu-
ating itself below the edges of the gums,
thereby detaching them from their connection
with the necks of the teeth, and at the same
time producing an irritable and spongy state
of these parts, which are subject to bleed
upon the slightest application of the tooth.
brush.

As the tartar increases ip quantity, it pro-

gressively takes possession of more and more
P
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tooth powder; in some cases, Indeed, In
which there is but little tendency to its accu-
mulation, and when it is naturally less tena-
cious, the tooth-brush and water alone are suf-
ficient to prevent a deposition from accumulat-
ing to an injurious degree ; but in most cases
the friction of the tooth powder is absolutely
necessary, and to accomplish this object the
teeth ought to be thoroughly cleansed once in
twenty-four hours, for if this substance be
allowed to settle upon them, it becomes ex-
ceedingly hard, and cannot be dislodged by
the process of brushing.

The use of acids under these circumstances
is sometimes resorted to by ignorant and
thoughtless individuals, for the purpose of
removing this concretion ; a practice which
cannot be too strongly reprobated on account
of the ruinous effects which result from it,
An acid sufficiently powerful to destroy the
tartar must at the same time operate upon the
enamel of the tooth, the earthy part of both
substances being phosphate of lime,

It may here be observed, that when it is

necessary to have recourse to medicine con-
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During a protracted illness, where much
medicine has been administered of the descrip-
tion before alluded to, 1 have seen the whole
range of the front teeth, including the incisores,
the cuspidati, and the bicuspides, denuded
of their enamel from their necks half way to
their cutting edges ; the enamel being thinnest
in this situation, and thickening gradually
towards the cutting edge of the tooth, conse-
quently the part described becomes sooner
dissolved from the effects of the acids.

But to return to our subject: when tartar
has been allowed to accumulate upon the teeth
until it acquires a hard consistence, and is no
longer capable. of being dislodged by the
process of brushing, it ought to be removed
with the small instruments adapted for that
purpose; and 1t is of importance to remove
every particle of it, for if the smallest portion
of it be allowed to remain it will form a basis
for a further deposition.

After the operation has been performed, the
daily use of the brush, with a proper tooth pow-

der, is necessary for the purpose of removing
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even from the gentle treatment I have been
describing. In this state of things brushing
is either dispensed with or performed in a
manner which is altogether nugatory.

To preserve the gums in a healthy state
the teeth must be kept clean. To restore
them to a healthy state when diseased the
exciting cause must be removed, and for the
future the teeth must be kept clean. This
can only be accomplished, in most cases, by
the thorough application of the tooth-brush,
with the assistance of tooth-powder. There
is not the least danger of brushing the gums
from the necks of the teeth:; on the con-
trary, that degree of brushing which is ne-
cessary to keep the teeth clean will be
found beneficial to the gums, and by a con-
tinuation of this mode of treatment they be-
come every day less irritable and less subject
to bleed upon the application of the brush,
till at last they acquire a healthy action and
adbere tenaciously to the necks of the teeth.
The use of the tooth-powder is to prevent
an accumulation of tartar, not to remove ity

for when once this substance has been allowed
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one tooth to another, the removal of it under
- these circumstances would certainly occasion
their loss rather sooner than would have been
the case if left to their own course; but no
skilful practitioner would attempt performing
the operation under such circumstances, as
he would immediately perceive a case of this
natare to be irremediable. On the other hand,
the timely removal of the tartar, before the
greater portion of the fang has been taken
possession of, and the daily use of the brush
and tooth-powder for the purpose of prevent-
ing a future accumulation, will permanently
arrest the mischief; and although the denuded
part of the fang can never be restored to its
original state, the link of union between it and
the gum being dissolved in consequence of
the destruction of the periosteum and the
absorption of the alveolar process to an ex-
tent equal to the exposure of the fang, yet
the remaining portion of the periosteum and
the suarrounding parts will continue in a
healthy condition, and a sufficient hold will
still be left in the socket to secure the tooth
0 its situation,
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- 1 have now fully explained the nature
and progress of the two destructive diseases
to which the teeth are liable, namely, caries
and tartar; by the corrosive action of the
former, an opening is effected through the
enamel and bone which surround and protect
the internal membrane, thus exposing it to
the influence of foreign bodies which neces-
sarily excite inflammation in this part, and
occasion the destruction of the tooth: by the
instrumentality of the latter, the gum is forced
from the neck of the tooth, thus depriving
the periosteam which envelops the fang of its
natural covering, and exciting inflammation in
this membrane, so as to require the removal
of the tooth in consequence of the pain pro-
duced, or otherwise causing gradual absorp-
tion of the surrounding parts until the tooth
becomes so loose as to drop out.

These are the evils to be guarded against,
and if it were possible to keep the teeth per-
fectly free from tartar, and to remove the
particles of food from their indentations and
interstices before a chemical change takes

place, there would be no tendency to disease.
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physician or the surgeon, to be relieved from
pain. It is true that the object of the physi-
cian or the surgeon is to cure disease ; the
object of the deutist is, or rather ought to
be, to prevent disease. But as long as the
true nature of the process of caries is misun-
derstood, the application to the dentist will
not, in a great majority of cases, be made till
the occurrence of pain compels the attention
of the patient to the subject. The mischief,
however, will then be found to be irreparable,
and the only resource is the extraction of the
decayed tooth. If we for one moment take
into consideration the structure and formation
of the teeth, we shall see that it would be
quite as reasonable to expect that a man could
exist in a state of health after a portion of his
cranium has been removed, and the brain laid
open to the direct action of foreign bodies
upon it, as that a tooth should continue in a
healthy condition and free from pain after an
opening has been made through its enamel
and bone, and the vascular membrane lining

the internal cavity exposed to the influence of
foreign bodies.
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pain during the progress of caries through the
bone that this process is allowed to go on
unchecked in so many instances till it at
length lays open the cavity of the tooth, and
so allows particles of food and other matter
to come in contact with the internal mem-
brane. Itis only when this has taken place
and the membrane thus exposed to irritation
becomes inflamed, that tooth-ache commences,
and that, in the true sense of the word, the
tooth may be said to be in a state of disease
which is almost invariably incurable,

I am well aware how natural it is to infer
that so long as the teeth are free from pain
they must be in a sound and healthy condi-
tion; and in consequence of such an opinion
to withhold attention from them till they be-
come troublesome. This indeed is the system
constantly acted upon, and from this want
of knowledge on the subject arises all the evil ;
but my object throughout this treatise has
been to shew the fallacy of this Imaginary
security, to point out the danger of waiting
till pain occurs, and to urge the necessity of
applying to the dentist, so that he may arrest
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the teeth of apes and monkeys will shew a
close resemblance in structure, organization,
number and arrangement, with the same
organs in man ; the chief if not the only dif-
ference being that in the Simim, the canine
teeth are rather longer and more pointed, with
a small interval between them and the lateral
mncisors. The similarity is observed both in
the temporary and permanent sets; the tem-
porary set of teeth in these animals comprise
twenty in number, eight of which are molar
teeth, and they are succeeded by eight bicus-
pides in the permanent set. The same arrange-
ment takes place in the human teeth; the
Jaws in-both instances elongate posteriorly
to make room for the permanent molar teeth,
and, when completed, the number and clas-
sification in both cases are exactly the same,.

I have taken repeated opportunities of
closely inspecting these organs in many kinds
of the Simiw tribe, and at different periods
in the life of these animals, but I have never
met with a single instance of a carious tooth
in them, This exemption may, in my opinion,

R
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ensure the retention of some minute portions
of it in those parts of the teeth which I have
g0 often described.

Having, however, acquired artificial habits
in our mode of living, and especially in the
preparation of our food, it becomes necessary
to employ artificial means to counteract the
mischief which might otherwise be produced.

Man, strictly speaking, is the creature of
habit and circumstances ; his reason and in-
genuity enable him to overcome numerous
difficulties, to live in all climates, to derive
nourishment and support from all kinds of
food, and to defend himself against the ex-
tremes of heat and cold, and other destructive
influences of local situation., It is not so
with the lower animals of the creation, their
range 1s confined to that climate and to
that locality best adapted by nature to sup-
ply their wants; and we find the teeth of
animals in a state of nature not only well
adapted for the different kinds of food upon
which they subsist, but we also observe that

there is no tendency in the food to injure these
organs.
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the crown of the tooth has been completely
covered, derangement in the state of the
health generally has perhaps disturbed the
action of the membrane, and an imperfect
secretion will have been the consequence.*
These alterations may, and no doubt do,
occur in some constitutions before the enamel
is complete, and this appears to me to be the
only probable way of accounting for this de-
fect in its formation.

In the same way I would also account for
that denuded condition of the teelh,. occasion-
ally met with, in which a portion of the
enamel is gradually dissolved and removed
as if a round file had been applied across the
anterior surfaces of the teeth, and the depres-
sions afterwards highly polished. This loss
of substance is produced, in some instances,
I doubt not, by the too frequent application
of the brush across the front surfaces of the
teeth, instead of applying it upwards and
downwards ; but I have frequently met with
instances of this loss of enamel  where it
could not be attributed to the friction of the

* Plate IV, fig. 4, e, e,
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which is necessarily exposed for the purpose
of mastication. The parts where the union of
these several portions of enamel takes place,
are the pits and fissures on the grinding sur-
face of the tooth; occasionally, however,
when these pits and fissures are very deep, a
defect in the formation of the enamel is ob-
served in these places. The secreting mem-
brane appears to furnish an abundant supply
of enamel up to the very period when the
insulated portions of this substance are appa-
rently on the point of uniting ; but exactly at
this time the membrane ceases to furnish the
necessary secretion in this situation only, the
process going on in all the other parts ; the
consequence of this is that a fissure will be
formed in the enamel extending down to the
bone,* and as this fissure occurs only at the
bottom of the deep pits and indentations of the
teeth, it will necessarily much increase the lia-
bility to caries of such teeth, by receiving and
retaining the more liquid portions of food
or other substances, which will pass down
these fissures and penetrate to greater or less

* Plate 1V, fig, 9, b.






129

It is generally admitted that those of the
human race who inhabit warm climates and
live chiefly on vegetable diet, are but little lia-
ble to caries of the teeth. Attempts have been
made to explain this by attributing it princi-
pally tothe lower temperature at which the
food is taken. A little consideration, however,
will show the unsatisfactory nature of this ex-
planation; for, in that case, in individuals living
under similar circamstances, the liability to
caries ought to be general and alike in all the
teeth, and not partial, as is acknowledged to be
the fact, for the dentes sapientie, the molar
teeth, the bicuspides, and the upper incisors, are
subject to decay in different degrees, and de-
cay is of rare occurrence in the lower incisors.

The true explanation appears to be that,
with the more simple diet, a greater degree
of mastication is necessary, and the food itself
will possess less of those adhesive qualities
which it acquires from our more varied
and refined modes of preparing it. I may
further observe that the injury does not arise
from those fibres so frequently retained in the

S
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part of the teeth, and 1 shall now examine it
somewhat more in detail.

That the enamel of the teeth is traly inor-
ganic is now so generally admitted, that I may
leave that part entirely out of view, and I
shall, therefore, in the following remarks, con-
fine myself to the consideration merely of the
bony structure. Mr. Fox’s theory of caries
has been noticed in this treatise ; the substance
of it may be stated in the following words :—
From some cause, but what that cause may
be is not very clearly made out by Mr. Fox,
mflammation is excited in the vascalar mem-
brane lining the cavity of a tooth, and in con-
sequence of such inflammation the membrane
separates from the bone with which it was in
contact; a death of some part of the tooth
speedily follows, and caries or decay is the
result; the caries beginning, according to this
writer, in the interior, and making its way to
the exterior surface of the tooth. As 1 have
already, 1 believe, sufficiently pointed out the
erroneous nature of this view of the subject,
I shall here only observe that M. Fox sup-

poses that inflammation of the internal mem.
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the part most remote from the source of its
vessels and nerves, it will be the least able to
resist the effects of inflammation, and gangrene
of this part will be the consequence. 1 agree
with Mr. Bell that its vital powers are of a
very low grade, so low indeed that it pos-
sesses none of the vital properties which cha-
racterise other bones. ¢ The loss of substance
occasioned by the friction of mastication is
not repaired ; a part broken off is never re-
newed, but the fractured surface remains un-
changed ; a hole occasioned by decay is never
again filled up. None, 1n short, of those
processes of restitution, which so strikingly
characterise all organized bodies, for which
alone powers of life and growth can ever be
required, take place in the present instance ;
so that if the bone of the teeth possess vessels,
they exist to no purpose, and manifest their
presence by none of the usual phenomena.”
“Such is, precisely, the reasoning employed
to shew that the enamel is not vascular; and
every argument tending to prove that position,
will apply with equal force 1o shew the want of
vascularity in the bone of the tooth. If it be
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thickness exterior to the bone; now if the
theory of this author were tenable, all the
teeth having thus a similar structure ought to
have a similar and equal predisposition to
caries ; every one, however, conversant with
dental surgery, and of course Mr. Bell himself,
knows and admits that this is not the fact;
all parties particularly noticing that special
liability to caries in certain classes of the teeth,
which I venture to assert is to be accounted
for only by the explanation that I have
given,

‘There is another circumstance which bears
strongly on this point, viz. the greater liabi-
lity of the teeth to caries in youth than in the
later periods of life. In youth the surface of
the bone immediately within the enamel is
much nearer to the internal membrane than
in the more advanced stages of life;* for as
this membrane continues to deposit layers of
bone until the cavity is nearly filled up, the
surface of this substance must of necessity be
further removed from the centre of circulation,

and consequently the predisposition to gan-

* Plate IV. fig. 9 and 10, ¢, c.
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Sometimes the crown of a front tooth is
through accident or decay broken off, and 1t
becomes desirable for many reasons that the de-
formity or defect so produced should be reme-
died. To accomplish this the fang of the frac-
tured tooth is filed down to a level with the
gum, and the surface is made slightly but regu-
larly concave; the crown of a similar tooth is
then to be attached to the fang in the following
manuer; its surface, which is to be applied
against the fang, is made convex so as to fit ex-
actly to the concave surface, and the two are
held firmly together by means of a gold pin,
one end of which is screwed into the crown to
be attached and the other then inserted into the
natural orifice of the fang, the nerves and
blood vessels within having been previously
destroyed by the actual cautery. But in this
operation, as in the one before described,
unless the fitting of these two parts, namely,
the extraneous crown and the fang attached
to the socket, be so accurately performed as
to leave no external aperture or crevice what-
ever, a place for the lodgement of particles
of food will exist, and a process of caries

T
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produced. In doubtful cases of this kind the
safest plan is to insert the artificial tooth on
a gold socket.

When the operation of grafling is resorted
to in a case in which the internal membrane
of the tooth has not been exposed, and conse-
quently not inflamed, and of course when the
periosteum of the fang is still in a perfectly
healthy condition, the application of the ac-
tual cautery to the internal membrane, and its
consequent destruction, will prevent any dis-
eased action being communicated to the perios-
teum, and the operation will be quite successful.

To return, however, from this digression ;
I consider the sole office of the vascular mem-
brane lining the cavity of a tooth to be the fol-
lowing:—By the process of mastication the ena-
mel at the surface is gradually worn down and
the bony structure itself becomes at length ex-
posed to the same attrition, and is also ground
away. If no provision were made to counteract
the effects of this wasting action, the cavity of
the tooth would soon be laid open; bat to
guard against this, additional bone is slowly

but unceasingly deposited within by the
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occur in the bone of a tooth? The gold or
platina introduced into the cavity of the bone
which caries has produced, not only excites
no inflammation there but actually arrests,
when properly done, the very process of de-
cay itself, and has been known to remain in
such situation thirty years without producing
by its presence the slightest irritation.

Mr. Hunter fed young pigs with madder se-
veral weeks in succession, and then killed them;
when he found that although all the other boues
of the body were stained with the dye, this was
not the case with the teeth to the same extent ;
for here it was evident that only those parts of
the bone of the teeth which had been formed
while the animals were undergoing the experi-
ment, had received any tinge from the madder:
and that the older portions of the bone retained
their natural and usual colour. The same au-
thor also states that when the teeth have once
been thus stained they never regain their former
appearance, though it is matter of fact that a
colour thus given to other bones will be lost
when the food of the animal is no longer mixed

with the colouring matter; a strong argument
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and the hereditary predisposition to it often
observed in particalar families :—all these cir-
cuamstances are strictly in accordance with my
theory, which is iu fact a legitimate inference
deduced from them, whilst the attempts which
have been made by various authors to account
for them by other causes have signally failed.
The very operations performed in dental sur-
gery lead to and support the same view, for
the filling up of a cavity produced by caries
arrests the progress of the mischief by pre-
venting a future lodgement of food, and the
filing out of a decayed part has the same be-
neficial result only because it makes the sur-
face of the tooth perfectly plane and unfitted
to retain extraneous matter. Moreover, if in
artificial teeth cavities exist in which a lodge-
ment of extraneous substances can take place,
a process of caries will commence in them in
every respect resembling the caries of the na-
tural teeth.

I trust that I have succeeded in making the
reader acquainted with the true cause and
progress of decay of the teeth, and that he

will now see the necessity of that carefal and






EXPLANATION OF THE PLATES.

PLATE 1.

This Plate represents a complete set of per-
manent teeth ; shewing the posterior surfaces
of the incisors and canine teeth; the grind-
ing surfaces of the bicuspides, the molares,
and dentes sapienti® ; also the irregularities
upon their grinding surfaces where food is
liable to be retained, and consequently the
situations where decay takes place.

Fig. 1, the upperrange of teeth; A, the front
incisores, or cutting teeth; BB, the lateral in-
cisores, or cutting teeth ; CC, the cuspidati,
or canine teeth; DD, the bicuspides or small
grinding teeth; EE, the molares, or large
grinding teeth ; FF, the dentes sapienti®, or

U
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Fig. 1 and 2 are teeth exceedingly liable to
decay in consequence of food being retained
in the deep pits upon their grinding surfaces.
The parts which the letters point out, are not
represented as being in a state of decay ; but
there is difficulty in shewing the depth of the
pits occasioned by the irregular formation of
the enamel, without at the same time produc-
ing the appearance of decay as having already
commenced. The teeth distinguished by the
letters A, F and H, are subject to decay
only in one situation upon their grinding sur-
faces ; G 1s liable to decay in two places;
and B, C, D and E, are not only liable to
caries in two places on their grinding surfaces,
but also in one on their sides; the latter is
occasioned by a fissure which extends across
the grinding surface of each of these teeth, and
forms a pit in the side. If a tooth similar to
some of those described be cut through in a
longitadinal direction, the fissure will be found
to extend through the enamel to the surface of
the bong within, See Plate IV, Jig. 9, B.

Fig. 3. The enamel is regularly distributed
upon these teeth, and their surfaces are com.
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deeply marked always produces decay. S, a
dens sapientiz of the lower jaw, in which de-
cay has taken place. The dentes sapientie
are very subject to caries on the side next to
the cheek, and it is occasioned by a tendency
of the food to lodge upon the broad and
flattened surface of the gum; the flattened
formation of the gum in this situation is pro-
daced by the sudden thickening of the bone
which forms the basis of the coronoid process.

PLATE 1IL

f7g. 1 represents four incisors of the upper
Jaw which are not subject to caries, because
the uniformity of their width admits of their
sides uniting all the way from their cutting
edges to the gums: and consequently no food
can lodge between them.,

Fig. 2, four incisors of the upper jaw, which
are extremely liable to caries at their sides.

The interstices between these teeth are occa-
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to decay ; interstices of this formation being
incapable of retaining food. |

Fig. 6, the incisors and canine teeth of the
upper jaw., The teeth to which the letters I'F
refer are not subject to caries, the formation of
their interstices and the state of the gums
being similar to those in Fig. 3. Bat from the
irregular position of the teeth marked EEE,
the gums are prevented from filling up the
openings between the teeth, and consequently
food is retained at the points where the teeth
unite, and decay is the result.

Fig.7, the incisors and canine teeth of the
lower jaw ; shewing the gums to be in a healthy
condition, adhering firmly to the necks of the
teeth, and filling up the openings between
them.

Fig. 8, similar teeth, which have been neg-
lected. Tartar has been allowed to accumu-
late, which has forced the gums from the necks
of the teeth, and has occasioned the absorption
of a portion of their sockets.
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age, cut through in a longitudinal direction,
for the purpose of shewing its internal struc-
ture, as compared with Fig. 7 and 8, a tooth
of the same kind in a person upwards of fifty
years of age.

Fig. 5, A, the crown, orthat part of a tooth
which is covered with enamel, and exposed;
B, theneck, or the part of the tooth which is
embraced by the gums so long as they are re-
tained in a healthy condition ; C, the fangs, or
that portion of the tooth which is embedded in
the alveolar process, or socket, and surrounded
with a membrane called the periosteum.

Fig. 9and 10 are representations of figures
6 and 7 maguified, for the purpose of shewing
more distinctly the distribution of the enamel
on the one tooth as compared with the other:
and also the change which is produced in the
cavity of an old tooth by a gradual filling up
of bone.

Fig. 9 represents prnminences,l AA, upon
the grinding surfaces of this section, corres-
ponding with two elevations of a similar na-
ture upon the removed section, which, when
together, formed a deep pit or fissure in the

X
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which prevents extraneous matter from being
admitted to the bony substance of the organ;

consequently a tooth of this formation 18 not

liable to caries. C, the substance of bone be-

tween the enamel and the cavity of the tooth,
thicker than in ficure 9; I, the points of
the fangs where the blood vessels and nerves
enter ; E, the ducts through which they pass
nearly obliterated ; and D, the cavity almost
filled up with bone. Circulation in this
organ must be at a very low ebb, particu-
larly at the points of the bone which are
the most remote from the centre; neverthe-
less we do not find a. tooth of this description
liable to decay.

Fig. 11, AA, the position which the canine
teeth generally take when the jaw is not suffi-
ciently expanded to admit them into the range ;
BB, the anterior bicuspides, which should be
removed, and so allow the canine teeth to
come into their proper place.

Fig. 12 and 13 are sections of a canine
tooth of the upper jaw, shewing its external
and internal formation. This tooth is seldom
affected with caries, and-whe‘n decay does






157

plate, and by the pressure thus produced the
tooth is gradually moved forward into its pro-
per situation. The plate at both ends encloses
and rests upon the grinding surfaces of the
bicuspides which bear it up against the pres-
sure of the irregular tooth, and prevent the
lower edge of the plate from being forced
against the gums. The same principle is
adopted whether there be two or more of the
upper teeth shutting within those of the lower
jaw,

Fig. 3 1s a view of the plate separated from
the teeth.

Fig. 4 is a plate adapted for two front inci-
sors similarly situated to the one described.
In this case the bicuspides have not yet made
their appearance ; it therefore becomes neces-
sary to support the plate against the molar
teeth, and to prevent the lower edge of the
plate in front from pressing against the gums,
it is also supported against the cutting edges of
the lower incisors,
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