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In consenting to furnish such Notes to this work as the present im

proved state of Dental Science and Practice may demand, I wish it to

be distinctly understood, that I shall not presume to offer any remarks

on the Anatomical parts of Mr. Hunters's Treatise on the Teeth ;

but in some of the subsequent numbers of this Journal, the text may

require some comment to adapt it to the present condition of Dental

Science.

ELEAZAR PARMLY.



BIOGRAPHY

OF

JOHN HUNTER.

A life and character like that of John Hunter has many claim?

upon the honourable remembrance of society ; the more, because,

for meritorious members of his profession, there is no other public
reward than the general approbation of good men. We look upon

him with that interest which genius successfully directed to good
ends invariably excites ; as one whose active labours in the service

of mankind have been attended with useful consequences of great

extent ; and whose character it is important to describe correctly, as

a valuable example to his profession.
John Hunter was the son of a small proprietor in the parish of

Kilbride in Lanarkshire, Scotland, and was born February 13, 1728.

His father died while he was a child ; his brothers were absent from

home ; and, being left to the care of his mother and aunt, he was

spoiled by indulgence, and remained uneducated, until his natural

good sense urged him to redeem himself in some degree from this

reproach. When a boy he continued to cry like a child for whatever

he wanted. There is a letter extant from an old friend of the family

which has this curious postscript, "Is Johnny aye greeting yet V

presenting an unexpected picture to those who are familiar only

with the manly sense, and somewhat caustic manners, of the great

physiological and surgical authority. But the influence of feeling3

and opinions, proceeding from respected persons, and accompanied

Ht>i5l



4 BIOGRAPIIY.

by offices of affection, is powerful upon the young mind ; and the

circumstances of Mr. Hunter's family were calculated to give such

feelings their full power over such a character as his. They lived

retired, in that state of independence which a small landed property

confers on the elder members, while the young men are compelled
to seek their fortunes at a distance from home. John Hunter neglec
ted books, but he was not insensible to the pride and gratification ex

pressed by every member of the family on hearing of his elder broth

er William's success, and the pleasure which that brother's letters

gave to all around him. These feelings made him ashamed of his

idleness, and inclined him to go to London, and become an assistant

to Dr. William Hunter in his anatomical inquiries. William consen

ted to this arrangement; and the subject of our memoir quitted his

paternal home in 1748 ; certainly without that preparation of mind

which should lead us to expect a very quick proficiency in medical

pursuits. At an earlier age he bad displayed a turn for mechanics,

and a manual dexterity, which led to his being placed with a cabinet

maker in Glasgow to learn the profession : but the failure of his mas

ter had obliged him to return home. Dr. William Hunter had at

this time obtained celebrity as a teacher of anatomy. He won his

way by very intelligible modes. His upright conduct and high
mental cultivation gained him friends ; and his professional merits

were established by his lectures, which, in extent and depth, as well
as eloquence, surpassed any that had yet been delivered. There was

a peculiar ingenuity in his demonstrations, and he had a happy man

ner exactly suited to his subject. The vulgar portion of the public
saw no marks of genius in the successful exertions of Dr. Hunter ;

his eminence was easily accounted for, and excited no wonder.—

They saw John Hunter's success, without fully comprehending the

cause ; and it fell in with their notions of great genius that he was

somewhat abrupt and uncourtly.
Dr. Hunter immediately set his brother to work upon the dissec

tion of the arm. The young man succeeded in producing an admi

rable preparation, in which the mechanism of the limb was finely
displayed. This at once showed his capacity, and settled the relation
between the two brothers. John Hunter became the best practical
anatomist of the age, and proved of the greatest use in forming Dr.

Hunter's splendid museum, bequeathed by the owner to the Universi

ty of Glasgow. He continued to attend his brother's lectures ; was
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a pupil both at St. Bartholomew's and St. George's Hospitals ; and

had the farther advantage of attending the celebrated Cheselden, then

retired to Chelsea Hospital. And here we must point out the advan

tage which John Hunter possessed in the situation and character of

his elder brother, lest his succes shoud encourage a laxity in the stu

dies of those who think they are following his footsteps. It would

indeed have been surprising that his efforts for the advancement of

physiology commenced at the precise point where Haller's stopped,
if he had really been ignorant of the state of science at home and

abroad. But he could not have been so, unless he had shut his eyes

and stopped his ears. In addition to his anatomical collection, Dr.

Hunter had formed an extensive library, and possessed the finest cab

inet of coins in Europe. Students crowded around him from all

countries, and every one distinguished in science desired his acquain
tance. John Hunter lived in this society, and at the same time had

the advantage of being familiar with the complete and systematic
course of lectures delivered by his brother. He was thus furnished

with full information as to the actual state of physiology and patho

logy, and knew in what directions to push inquiry, whilst the natural

capacity of his fine mind was untramelled.

In 1755, John Hunter assisted his brother in delivering a course of

lectures ; but through life the task was a painful one to him, and

he never attained to fluency and clearness of expression. In 1760,

his health seems to have been impaired by his exertions : and in the

recollection that one brother had already died under similar circum

stances, his friends procured him a situation in the army, as being
less intensely laborious than his mode of life. He served as a staff

surgeon in Portugal and at the siege of Bellisle. On returning to

London he recommenced the teaching of practical anatomy.
In 1767, he was elected a fellow of the Royal Society, having al

ready gained the good opinion of its members, by several papers on

most interesting subjects. There is this great advantage in the pur

suit of science in London, that a man remarkable lor success in any

branch can usually select associates the best able to assist him by their

experience and advice. It was through John Hunter's influence that

a select club was formed out of the fellows of the Royal Society.

They met in retirement, and read and criticised each other's papers

before submitting them to the general body. This club originally
consisted of Mr. Hunter, Dr. Fordyce, Sir Joseph Banks, Dr. So-
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lander, Dr. Maskclyne, Sir George Shuckburgh, Sir Henry Engle-

field, Sir Charles Blagden, Mr. Ramsden, and Mr. Watt. To be

the associate of such men could not but have a good effect on a

mind like Hunter's active and vigorous, but deficient in general ac

quirement, and concentrated upon one pursuit.
At this time, and for many years afterwards, he was employed in

the most curious physiological inquiries ; and at the same time form

ing that museum, which remains the most surprising proof both of his

genius and perseverance. It is strange that Sir Everard Home

should have considered this collection as a proof of the patronage

Hunter received. He had many admirers, and many persons were

grateful for his professional assistance ; but he had no patrons. The

extent of his museum is to be attributed solely to his perseverance ;

a quality which is generally the companion of genius, and which he

displayed in every condition of life. Whethsr under the tui

tion of his brother, or struggling for independence by privately teach

ing anatomy, or admidst the enticements to idleness in a mess-room,

or as an army surgeon in active service, he never seems to have

forgotten that science was the chief end of his life. Hence the ama

zing collection which he formed of anatomical preparations; hence

too the no less extraordinary accumulation of important pathologi
cal facts, on which his principles were raised.

It was only towards the close of life that Hunter's character was

duly appreciated. His professional emoluments were small, until a

very few years before his death, when they amounted to £6000 a

year. When this neglect is the portion of a man of distinguished
merit, it has sometimes an unhappy influence on his profession.
Men look for prosperity and splendour as the accompanyments of such
merit ; and, missing it, they turn aside from the worthiest models, to

follow those who are gaining riches in the common routine of prac

tice. Dr. Darwin said that he rejoiced in Hunter's late success as

the concluding act of a life well spent ; as poetical justice. But

throughout life he spent all his gains in the pursuit of science, and
died poor.

His museum was purchased by government for £15.000. It was

offered to the keeping of the College of Physicians, which declined

the trust. It is now committed to the College of Surgeons, in Lin

coln's Inn Fields ; where it is open to the inspection of ihe public
during the afternoons of Monday, Wednesday, and Friday. The
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corporation has enlarged the museum, instituted professorships for

the illustration of it, and is now forming a Library. The most va

luable part of the collection is that in the area of the great room,

consisting of upwards of 2000 preparations, which were the results

of Mr. Hunter's experiments on the inferior animals, and of his re

searches in morbid human anatomy. All these were originally ar

ranged as illustrative of his lectures. The first division alone in

support of his theory of inflammation, contains 602 preparations.
Those illustrative of specific diseases amount to 1084. There are

besides 652 dried specimens, consisting of diseased bones, joints, and

arteries. On the floor, there is a very fine collection of the skele

tons of man and other animals; and if the Council of the College
continue to augment this collection with the same liberal spirit which

they have hitherto shown, it will be creditable to the nation. The

osteologica! specimens amount to 1936. But the most interesting

portion ; we might say one of the most interesting exhibitions in

Europe to a philosophical and inquiring mind, is that which ex

tends along the whole gallery. Mr. Hunter found it impossible
to explain the functions of life by the investigation of human

anatomy, unaided by comparison with the simpler organization of

brutes ; and therefore he undertook the amazing labour of examining
and preparing the simplest animals, gradually advancing from the

lower to the higher, until, by this process of synthesis, the structure

of the human body was demonstrated and explained. Let us take

one small compartment in order to understand the effect of this me

thod. Suppose it is wished to learn the importance of the stomach

jn the animal economy. The first object presented to us is a hydatid
an animal, as it were, all stomach ; being a simple sac with an exteri

or absorbing surface. Then we have the polypus, with a stomach

opening by one orifice, and with no superaded organ. Next in order

is the leech, in which we see the beginning of a complexity of struc

ture. It possesses the power of locomotion, and has brain, and nerves,

and muscles, but as yet the stomach is simple. Then we advance to

creatures in which the stomach is complex: we find the simple mem

braneous digesting stomach ; then the stomach with a crop attached

to macerate and prepare the food for digestion ; then a ruminating
stomach with a succession of cavities, and with the gizzard in some

animals for grinding the food, and performing the office of teeth ; and

finally, all the appended organs necessary in the various classes of
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animals ; until we find that all the chylopoietic viscera group round

this, as performing the primary and essential office of assimilating
new matter to the animal body.
Mr. Hunter's papers and greater works exhibit an extraordinary

mind : he startles the reader by conclusions, the process by which

they were reached being scarcely discernible. We attribute this in

part to that defective education which made him fail in explaining his

own thoughts, and the course of reasoning by which he had arrived

at his conclusions. The depth of his reflective powers may be esti

mated by the perusal of his papers on the apparently drowned, and

on the stomach digested after death by its own fluids. The impor
tance of discovering the possibility of such an occurence as the last

is manifest, when we consider its connexion with medical jurispru
dence, and the probability of its giving rise to unfounded suspicions
of poisoning. His most important papers wrere those on the muscu

larity of arteries ; a fine piece of experimental reasoning, the neglect
of which by our continental neighbours threw them back an age in

the treatment of wounded arteries and aneurisms. But the grand

discovery of Mr. Hunter was that of the life of the blood. If this

idea surprise our readers, it did no less surprise the whole of the

medical profession when it was first promulgated. Yet there is no

doubt of the fact. It was demonstrated by the closest inspection of

natural phenomena, and a happy suite of experiments that the coagu

lation of the blood is an act of life. From this one fact, the pathologist
was enabled to comprehend a great variety of phenomena, which

without it, must have ever remained obscure.

Mr. Hunter died of that alarming disease, angina pectoi%is : alarming

because it comes in paroxysms, accompanied with all the feelings of

approaching death. These sensations are brought on by exertion

or excitement. In St. George's Hospital the conduct of his col

leagues had provoked him ; he made no observations, but, retiring

into another room, suddenly expired October 16, 1793.

After these details no man will deny that John Hunter possessed

hio-h genius, and that he employed his talents nobly. He was in

deed of a family of genius : his younger brother was cut off early,

but not until he had given promise of eminence. Dr. Hunter was in

our opinion, equal in talents to John, the subject of this memoir,

though his mind received early a different bias. And in the next

generation the celebrated Dr. Baillie, nephew to these brothers, con-
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tributed largely to the improvement of pathology, and afforded an

instance of the most active benevolence joined to a plainness of man

ner most becoming in a physician. Joanna Baillie, his sister, still live?,
honoured and esteemed, and will survive in her works as one of our

most remarkable female writers.

A portrait of John Hunter was painted, at the suggestion of the

celebrated engraver Sharpe, by Sir Joshua Reynolds, and was a-

mong his last works. There could not indeed be a more picturesque
head, nor one better suited to the burin. The original picture is in

the College of Surgeons. It exhibits more mildnes than we see in

the engraving of Sharpe.

2
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THE

NATURAL HISTORY

OF THE

HUMAN TEETH.

OF THE UPPER JAW.

Before we enter into a description of the Teeth themselves, it
will be necessary to give an account of the Upper and Lower Jaw

bones, in which they are inserted; insisting minutely on those parts
which are connected wiih the Teeth, or serve for their motion
and action, and passing over the others slightly.
The Upper Jaw is composed of two bones, which generally re

main distinct through life. They are very irregular at their posterior
and upper parts, sending upwards and backwards a great many pro
cesses, that are connected with the bones of the face and skull.
The lower and anterior parts of the Upper Jaw are more uniform,
making a kind of a circular sweep from side to side, the convexity
of which is turned forward ; the lower part terminates in a thick

edge, full of sockets for the teeth. This edge is called in each bone
the Alveolar Process. Behind the Alveolar Processes there are two
horizontal lamellae, which uniting tg ether, form part of the roof of
the Mouth, which is the partition between the Mouth and the Nose.
This plate, or partition, is situated about half an inch higher than

the lower edge of the Alveolar Process ; and this gives the roof of

the Mouth a considerable hollowness.

The use of the Upper Jaw is to form part of the Parietes of the

Mouth, Nose, and Orbits ; to give a basis, or supply the Alveolar

Process, for the superior row of Teeth and to counteract the Lower
Jaw ; but it has no motion itself upon the bones of the Head and

Face.
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OF THE LOWER JAW.

As the Lower Jaw is etremely moveable, and its motion is indispen-
sibly necessary in all the various operations of the Teeth, it requires
to be more particularly described, it is much more simple in its

form than the Upper, having fewer processes, and these not so irregu
lar. Its anterior circular part is placed directly under that of the

Upper-Jaw: but its other parts extend father backwards.

This Jaw is at first composed of two disiinct bones ; but these,
soon after birth, unite into one, at the middle of the chin. This

union is called the Symphysis of the Jaw. Upon the upper edge of
the body of the bone is placed the Alveolar Process, a good deal sim
ilar t<» that of the upper Jaw. The Alveolar Process extends all

round the upper part of the bone, from the Coronoide Process of one

side, to that of the other. In both Jaws they are every where rela

tively proportional to the Teeth ; being thicker behind, where the
Teeth are larger, and more irregu'ar, upon account of the more nu

merous fangs inserted into them. The Teeth that are situated back

wards, in the Upper-Jaw, have more fangs than those that corres

pond with them in the lower, and the sockets are accordingly more

irregular. The Alveolar Process of the upper-Jaw, is a section of a

larger circle than that of the lower, especially when the Teeth are in
the sockets. This arises chiefly from the anterior teeth in the Up
per-Jaw being broader and flatter than those in the lower. The pos
terior part of the bone on each side rises almost perpendicularly, and
terminates above in two processes : the anterior of which is the high
est, is thin and pointed, and is called the Coronoide Pr cess. The an
terior edge of this process forms a ridge, which goes obliquely down
ward and forward on the Jaw, upon the outside of the posterior
sockets. To this process the Temporal Muscle is attached ; and as

it rises above the centre of motion, that Muscle acts with nearly equal
advantage in all the different situations of the Jaw.
The t'osterior Process, which is made for a moveable articulation

with the head, runs upward, and a little backward ; is narrower,
thicker and shorter, than the anterior ; and terminates in an oblon»
rounded head, or Condyle, whose longest axis is nearly transverse!
The Condyle is bended a little forward; is rounded, or convex, from
the fore to the back part; and likewise a little rounded from one end
to the other, or from right to left. Its external end is turned a little
forward, and its internal a little backward ; so that the axes of the
two Condyles are neither in the same straight line, nor parallel to
each other ; but the axis of each Condyle, if continued backwards,
would, meet, and form an angle of about one hundred and forty-six
degrees ; and lines drawn from the Symphysis of the Chin, to the
middle of the Condyle, would intersect their longest axis, at nearly
right angles. There are, however, some exceptions ; for in a Low*-
er jaw, of which I have a drawing, the angle formed by the supposed
continuation of the two axes, instead of being an angle of one hun
dred and forty-six degrees, is of one hundred and ten only The
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Lower-Jaw serves for a base to support the Teeth in the Alveolar

Process, during their action on those of the upper-jaw in mastication ;

and to give origin to some muscles that belong to other parts.

OF THE ALVEOLAR PROCESSES.

The Alveolar Processes are composed of two thin bony plates,
one external, and the other internal. These two plates are at a

greater distance from each other at their posterior ends, than at the

anterior or middle part of the Jaw. They are united together by
thin bony partitions going across, which divide the processes at the

anterior part, intojust as many distinct sockets as there are Teeth ;

but at the posterior part, where the teeth have more than one root or

fang, there are distinct cells, or sockets, for every root. These

transverse partitions are more protuberant than the Alveolar Plates ;

and thus add laterally to the depth of the cells, particularly at the

anterior part of the Jaw. At each partition, the external plate of

the Alveolar Process is depressed, and forming furrows, or a fluting
rounds the cells, or cavities, for the roots of the teeth. This is ob

servable in the whole length of the Alveolar Process of the Upper-
Jaw ; and in the fore-part particularly of the Lower-Jaw. The

Alveolar Processes of each Jaw, form about one half of a circular,
or rather of an cllip'ical figure ; and at the forepart in the Lower-

Jaw they are perpendicular, but project inwards at the posterior
part, and describe a smaller circle than the body of the bone upon

which they stand ; as we shall observe more particularly hereafter,
when we come to treat of the Jaws of old People.
The Alveolar Processes of both Jaws should rather be considered

as belonging to the Teeth, than as parts of the Jaws ; for they begin
to be formed with the teeth, keep pace with them in their growth,
and decay, and entirely disapear, when the teeth fall ; so that, if we

had no teeth, it is likely we should not only have no sockets, but not

even these processes, in which the sockets are formed ; and the

Jaws can perform their n otions, and give origin to muscles, without

either the teeth, or Alveolar Processes. In short, there is such a mu

tual dependence of the teeth, and Alveolar Processes on each other,
that the destruction of the one seems to be always attended with that

of the other.

In the head of a young subject which I examined, I found that the

two first incisor teeth in the upper-jaw had not cut the Gum; nor

had they any root or fang, excepting so much as was necessary to

fasten them to the Gum, on their upper surface ; and on examining
the Jaw, I found there was no Alveolar Process, nor sockets, in that

part. What had been the cause of this I will not pretend to say :

whether it was owing to the teeth forming not in the Jaw, but in the

Gum ; or to the wasting of the fangs. The appearance of the tooth

favoured the first supposition ; for it was not like those, whose fangs
are decayed in young subjects, in order to the shedding of the teeth ;
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and as it did not cut the Gum, it is reasonable to think it never had

any fang. That end from which the fang should have grown, was

formed into two round and smooth points, having each a small hole

leading into the body of the tooth, which was pretty well formed.

OF THE ARTICULATION OF THE LOWER JAW.

Just under the beginning of the Zygomatic Process of each Tem

poral Bone, before the external Meatus Auditorius, an oblong cav

ity may be observed ; in direction, length, and breadth, in some

measure corresponding with the Condyle of the Lower-Jaw. Be

fore, and adjoining to this cavity, there is an oblong eminence, placed
in the same direction, convex upon the top, in the direction of its

shorter axis, which runs from behind forwards ; and a little concave

in the direction of its longer axis, which runs from within outwards.

It is a little broader at its outer extremity ; as the outer correspon

ding end of the Condyle describes a larger circle in its motion than

the inner. The surface of the cavity, and eminence, is covered with
one continued smooth cartilaginous crust, which is somewhat liga
mentous, for by putrefaction it peels off, like a membrane, with the

common Periosteum. Both the cavity and eminence serve for the

motion of the Condyle of the Lower-Jaw. The surface of the cavi

ty is directed downward ; that of the eminence downward and back

ward, in such a manner that a transverse section of both would rep
resent the Italic letter & Though the eminence may, ou a first view

of it, appear to project considerably below the cavity, yet a line

drawn from the bottom of the cavity, to the most depending part of

the eminence, is almost horizontal, and therefore nearly parrellel with
the line made by the grinding surfaces of the teeth in the Upper- J aw;
and when we consider the Articulation farther, we shall find that

these two lines are so nearly parallel, that the Condyle moves almost

directly forwards, in passing from the cavity to the eminence ; and

the parallelism of the motion is also preserved by the shape of an in

termediate cartilage.
In this joint there is a moveable cartilage, which, though common

to both Condyle and cavity, ought to be considered rather as an ap

pendage of the former than of the latter, being more closely connec
ted with it; so as to accompany it in its motion along the common

surface of both the cavity and eminence. This cartilage is nearly
of the same dimensions with the condyle, which it covers ; is hollow

ed on its inferior surface, to receive the Condyle : on its upper sur

face it is more unequal, being moulded to the cavity and eminence of

the articulating surface of the Temporal bone, though it is consider

ably less, and is therefore capable of being moved with the Condyle,
from one part of that surface to another. Its texture is ligamento-
cartilaginous. This moveable cartilage is connected wiih both the

Condyle of the Jaw, and the articulat'ng surface of the Temporal
Bone, by distinct ligaments, arising from its edges all round. That
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by which it is attached to the Temporal Bone, is the most free and

loose ; though both ligaments will allow an easy motion, or sliding of
the cartilage on the respective surfaces of the Condyle, and Tempo
ral bone. These attachments of the cartilage are strengthened, and
the whole articulation secured, by an external ligament, which is

common to both, and which is fixed to the Temporal bone, and to

the neck of the Condyle. On the inner surface of the ligament,
which attaches the cartilage to the Temporal Bone, and backwards,
in the cavity, is placed what is commonly called the Gland of the

Joint ; at least, the ligament is there much more vascular than a$

any other part.

OF THE MOTION IN THE JOINT OF THE LOWER JAW.

The Lower-Jaw, from the manner of its articulation, is susceptible'
of a great many motions. The whole Jaw may be brought horizon

tally forwards, by the Condyles sliding from the cavity towards the

eminences on each side. This motion is performed chiefly when the

teeth of the Lower-Jaw are brought directly under those of the Up
per, in order to bite, or hold any thing very fast between them.

Or, the Condyles only may be brought forwards, while the rest of

he Jaw is tilted backwards, as in the case when the mouth is open ;

for on that occasion the angle of the Jaw is tilted backwards, and

the chin moves downwards, and a little backwards also. In this last

motion, the Condyle turns its face a little forwards ; and the centre

of motion lies a little below the Condyle, in the line between it and

the angle of the Jaw. By such an advancement of the Condyles
forwards, together with the rotation mentioned, the aperture of the

mouth may be considerably enlarged ; a circumstance necessary on

many obvious occasions.

The Condyles may also slide alternately backwards and forwards,
from the cavity to the eminence, and vice versa ; so that while one

Condyle advances, the other moves backwards, turning the body of

the Jaw from side to side, and thus grinding, between the teeth, the

morsel separated from the larger mass by the motion first described.

In this case, the center of motion lies exactly in the middle between

the two Condyles. And it is to be observed, that in these slidings of

the Condyles forwards and backwards, the moveable cartilages do
not accompany the Condyles in the whole extent of their motion ;

but only so far as to adapt their surfaces to the different inequalities of
the Temporal Bone : for as these cartilages are hollow on their low

er surfaces where they receive the Condyle, and on their opposite
upper surfaces are convex where they lie in the cavity ; but forwards

at the root of the eminence, that upper surface is a little hollowed ;

if they accompanied the Condyles through the whole extent of their

motion, the eminences would be applied to the eminences, the cavi

ties would not be filled up, and the whole articulation would be render

ed very insecure.

This account of the motion of the Lower-Jaw, and its cartilages,
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clearly demonstrates the principle use of these cartilages : namely,
the security of the articulation ; the surfaces of the cartilage accom

modating themselves to the different inequalities, in the various and
free motions of this joint. This cartilage is also very serviceable for

preventing the parts from being hurt by the friction ; a circumstance

necessary to be guarded against, where there is so much motion.

Accordingly, 1 find this cartilage in the different tribes of Carnivo

rous Animals, where there is no eminence and cavity, nor other ap
paratus for grinding ; and where the motion is of the true ginglimus
kind only.
In the Lower-Jaw, as in all the joints of the body, when the mo

tion is carried to its greatest extent, in any direction, the muscles

and ligaments are strained, and the person made uneasy. The state,

therefore, into which every joint most naturally falls, especially when

we are asleep, is nearly in the middle, between the extremes of mo
tion ; by which means all the muscles and ligaments are equally re

laxed. Thence it is, that commonly, and naturally, the Teeth of the
two Jaws are not in contact ; nor are the Condyles of the Lower-

Jaw so far back in the Temporal Cavities as they can go.

OF THE MUSCLES OF THE LOWER JAW.

Having described the figure, Articulation, Motion, and use of the

Lower-Jaw, it will be necessary, in the next place, to give some ac

count of the Muscles that are the causes of its motion.

There are five pairs of Muscles, each of them capable of produ
cing various motions, according to the situation of the Lower-Jaw,
whether they act singly, or in conjunction with others ; and two or

more of them may be so situated, as to be capable of moving the
Jaw in the same direction ; and every motion is produced by
the action of more than one Muscle at a time. Thus, if the
Jaw is depressed, and brought to one side, either the Masseter,
Temporal, or Pterigoidaeus internus of the opposite side will not

only raise the Jaw, but bring it to its middle state. It will be neces

sary in the description of each Muscle, to give its use in the dif
ferent situations of the Jaw ; by which means, after they are all de
scribed, their compound actions will be better understood. I shall
first describe those which raise the Jaw ; then those which give it
the lateral motion ; and lastly, those which depress it ; proceeding
in each class as they rise in dissection.

The most superficial is the Masseter : it is situated upon the posterior
and lower part of the face, between the cheek-bone, and angle of the
Lower-Jaw, directly before the lower part of the Ear. It is a thick,
short, complex Muscle, and a little flattened : it appears to have two
distinct origins, an anterior outer, and a posterior inner ; but that is
owing only to its outer edge at its origin being slit, or double ; and
the fibres of these two edges having a different course, decussating
each other a little. The anterior, and outer portion of the Muscle
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begin to rise from a small part of the lower edge of the Malar Pro
cess of the Maxillary Bone, adjoining to the ()s Malse ; and con

tinues its origin all along the lower horizontal edge of this last bone
to the angle where its Zygomatic Process turns up, to join that of

the Temporal Bone. The external layer of fibres in this portion are
tendinous at their beginnings, while the internal are fleshy.
The posterior and inner portion of this Muscle begins to rise part

ly tendinous, and partly fleshy, from the same lower edge of the Os

Malae ; not where the origin of the other portion terminates, but a

little farther forwards ; and this origin is continued along the lower

edge of the Zygomatic Process of the Temporal Bone, as far back

wards as the eminence belonging to the articulation of the Lower

Jaw.

From this extent of its origin, the Muscle passes downwards to

its insertion into the Lower-Jaw. The anterior external portion is

broader at its insertion than at its origin ; for it occupies a triangu
lar space of the Lower-Jaw above the angle, and on the outside, of
about an inch in size to about an inch and a halffrom the angle towards
the Chin. In consequence of this extent of insertion, the fibres of this

portion divaricate very considerably. They are mostly fleshy at their

insertion, a few only being tendinous, particularly those that are in

serted backwards. The posterior and inner portion of the Masseter

is narrower at its insertion than at its origin ; its posterior fibres run

ning forwards, as well as downwards, while its anterior run almost

directly downwards. It occupies in its insertion the remaining part of
the scabrous surface, above the angle of the Lower-Jaw, which lies

between the anterior portion and the two upper processes, viz. the

Condyle and Coronoid. As the anterior fibres of this portion rise on

the inside of the posterior fibres of the 6ther portion ; and as its pos
terior fibres run forwards as well as downwards, and its anterior run

almost directly downwards, while the fibres of the oiher portion radi
ate both forwards and backwards ; these two portions in some meas
ure decussate, or cross one another. The anterior fibres, which run

farthest and lowest down, are tendinous at their insertion, while the

posterior and shortest are fleshy.
The use of the whole Muscle is to raise the Lower-Jaw ; and

when it is brought forwards, the posterior and inner portion will as

sist in bringing it a little back ; so that this Muscle becomes a rota

tor, if the Jaw happens to be turned to the opposite side.
We may observe, that this Muscle is intermixed with a number of

tendinous portions, both at its origin and its insertion ; which give
rise to a greater number of fleshy fibres, and thereby add to the

strength of the Muscle.

TEMPORALIS.

It is situated on the side of the Head, above, and somewhat before

the Ear. It is a pretty broad, flat, and radiated Muscle; broad and

thin at its origin ; narrow and thick at its insertion ; and is covered

with a pretty strong Fascia, above the Jugum.
3
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This Fascia is fixed to the bones round the whole circum

ference of the origin of the Muscle. Above, it is fixed to a

smooth white line, that is observable upon the Skull, extending from

a little ridge on the lateral part of the Os Frontis, continued across

the Parietal Bone, and making a turn towards the Mamillary Process.

It is fixed below, to the ridge where the Zygomatic Process begins,

just above the Meatus Auditorius ; then to the upper edge of the

Zygomatic Process itself, and anteriorly to the Os Malse. This ad

hesion, anteriorly, above, and posteriorly, gives, as it were, the cir

cumference of the origin of the Temporal Muscle.

This Muscle arises from all the bones of the side of the head, that

are within the line, for insertion of the tendinous Fascia, viz. from

the lower and lateral part of the Parietal Bone, from all the squam-

mous portion of the Temporal Bone, from the lower and lateral part

of the Os Frontis, from all the Temporal Process of the Os Sphenoi-

des, and often from a process at the lower part of this surface, (which

portion however, is often common to this Muscle, and the I'terygoi-
daeus externus) and from the posterior surface of the Os Malse. Out

wardly, it rises from the inner surface of the Jugum, and from the

whole inner surface of the Fascia above described. At this origin,
from the Jugum it is not to be distinguished from the Masseter, being
there in fact, one and the same Muscle ; and indeed the Masseter is

no more than a continuation of the same origin, under the edge of

the Jugum ; and might properly enough be reckoned the same, both

as to its origin and insertion, and in some measure in its use also.

The origin is principally fleshy ; and the muscle passes from it, in

general, downwards, and a little forwards, converging, and forming
a thin middle tendon. After which the muscle runs downwards, on

the inside of the Jugum, and is inserted into the Coronoid Process of

the Lower-Jaw, on both sides tendinous and fleshy, but principally
tendinous. It reaches farther down upon the inside of the Coronoid

Process, than upon the outer side, where the insertion is continued as

low as the body of the bone.

The posterior and inferior edge of this Muscle passes over the

root of the Zygomatic Process of the Temporal Bone, as over a

pulley, which confines the action of the Muscle to that of raising
the Lower-Jaw, more than if its fibres had passed in a direct course

from their origin to their insertion.
The use of the Temporal Muscle, in general, is to raise the Low

er-Jaw ; and as it passes a little forwards to its insertion, it must

bring the Condyle at the same time backwards, and so counteract the

Pterygoidaeus externus of the opposite side ; and if both Muscles act

they counteract both the Pterygoidsei, by bringing back the whole of

the Jaw.

PTERYGOIDjEUS internus.

It is situated upon the inside of the Lower-Jaw, opposite to the

Masseter, which is upon the outside. It is a strong short Muscle, a

little flattened, especially at its insertion. It arises tendinous and
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fleshy from the whole internal surface of the external Ala of the

Sphenoid Bone ; from the external surface of the internal Ala, near
its bottom ; from that process of the Os Palati that makes part of
the Fossa Pterygoidaea ; likewise from the anterior rounded surface

of that process, where it is connected to the Os Maxillare superius.
From thence the Muscle passes downwards, a little outwards and

backwards, and is inserted tendinous and fleshy into the inside of the

Lower-Jaw, from the angle, up almost to the groove for the admis

sion of the Maxillary Nerve, where the surface of the bone is re

markably scabrous.

The use of this muscle is to raise the Lower-Jaw ; and from its

direction, one would suspect that it would bring the Condyle a little
forwards ; but this motion is contrary to that of the Lower-Jaw, for
it is naturally brought back when raised.

PTERYGOIDjEUS externus.

Is situated immediately between the external surface of the exter
nal Ala of the Pterygoid Process, and the Condyle of the Lower-Jaw;
lying, as it were, horizontally along the basis of the skull. It is
somewhat radiated in some bodies; broad at the origin, and small at
the insertion ; but the greater part of it forms a round, strong, fleshy
belly ; so that the part that makes it of the radiated kind is thin.
The thick and ordinary portion of it arises tendinous and fleshy,

from almost the whole external surface of the external Ala of the

Pterygoid Process of the Sphenoid Bone, excepting a little bit of the
root at the posterior edge ; and towards the lower part, it arises a
little from the inner surface of that Ala. The thin portion arises
from a ridge of the Sphenoid, that is continued from the process to
wards the temple, just behind the Foramen Lacerum inferius, which
terminates in a little protuberance. This origin is sometimes want

ing ; and in that case, the Temporal Muscle arises from that protube
rance ; and very often this origin is common to both. These two

origins of this Muscle are sometimes so much separated, as to make
it a Biceps.
From these origins the Muscle passes outwards, and a little back

wards, converging ; that is, the superior fibres passing outwards and
backwards, and a little downwards ; while the inferior, or larger por
tion of it passes a little upward.
It is inserted tendinous and fleshy into a depression on the anteri

or part of the Condyle and Neck of the Lower-Jaw, upon the inside
of that ridge, which is continued from the Coronoid Process. Like
wise a little portion into the anterior part of the moveable cartilage.
A little portion is likewise inserted into the anterior part of the move
able cartilage of the joint.
When this Muscle acts singly it is a rotator; for it brings the Con

dyle of the Jaw forwards, and likewise the moveable cartilage,
which throws the Chin to the opposite side : but if it acts in conjunc
tion with its fellow of the opposite side, instead of being turned to
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one side, the whole Jaw is brought forwards, and thus these counter

act the temporal, &c.
These two Muscles generally act alternately ; and when they do

so, one acts at the time of depression, the other at the time of eleva

tion ; so that these Muscles act, both when the lower Jaw is raised,

and when it is depressed : yet they do not assist either in raising or

depressing it.

DIGASTRICUS,

It is situated immediately under, and a little upon the inside of the

Lower Jaw, and outside of the Fauces, extending from the Mastoid

Process to the Chin, nearly along the angle made by the Neck and

Chin, or Face. The name of this Muscle expresses its general shape,
as it has two fleshy bellies, and of course a middle tendon. Yet some

of its anterior belly does not arise from the tendon of the posterior,
but from the Kascia which binds it to the Os Hyoides. These two

fleshy bellies do not run in the same line, but form an angle, just where
the tendon runs into the anterior belly ; so that this tendon seems

rather to belong to the posterior, which is the thickest and longest.
This Muscle arises from the Sulcus made by the inside of the

Mastoid Process, and a rMge upon the Temporal Bone, where it is

united with the Os Occipitis. The extent of this origin is about an

inch; it is fleshy upon its outer part, viz : that from the Mastoid

Process, and tendinous on the inside from 'he ridge. From its origin
it passes forwards, downwards, and a little inwards, much in the di

rection of the posterior edge of the Mammillary Process ; and forms

a round tendon first in its centre and upper surface. This tendon

passes on in the same direction ; and when got near the Os Hyoides,
it commonly perforates the anterior end of the Stylo Hyoideus Mus

cle ; and from the lower edge of this tendon, some fibres seem to go

off, which degenerate into a kind of Facia, that binds it to the Os

Hyoides; and some of it goes across the lower part of the Mylo-
Hyoidaeus, and joins its fellow on the opposite side ; binding the Os

Hyoides by a kind of belt. At this part the tendon becomes a little

broader, makes a turn upwards, inwards, and forwards, and gives ori

gin to the anterior belly, which passes on in the same direction, to

the lower part of the Chin, where it is inserted tendinous and fleshy,
into a slight depression on the under, and a little on the posterior part
of the Lower Jaw, almost contiguous to its fellow. Besides the at

tachment of the middle tendon to the Os Hyoides, there is a liga
mentous binding, which serves, in some measure, as a pulley. This

is more maiked in some subjects than in others ; and this depends on
the strength of the tendinous expansion, which binds the tendon of

the Digastricus to the Os Hyoides.
When we say that these parts are attached to the Os Hyoides,

we do not mean that they can be traced quite into it, like some other

tendons in the body ; but the Os Hyoides seems to be the most fixed

point of attachment. Very often we find two anterior bellies to each
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Muscle ; the uncommon one, which is the smallest, does not pass to
the Cnin, but joins with a similiar portion of ttie other side, in a mid
dle tendon, which is often fixed to the Os Hyoides. At other limes,
we find such a portion on one side onlv ; in which ca^e it is com

monly fixed to the middle tendon of theMylo-Hyoidseus.
The use of these Muscles with regard to the Lower-Jaw, is prin

cipally to depress it; but according as one acts a little more forcibly
than the other, it thereby gives the Jaw a small rotation ; and be

comes, in that respect, a kind of antagonist to the Pterygoidaeus Ex

ternus. Besides depressing the Lower-Jaw, when we examine the
dead body, they would appear to raise the larynx. But although
they have this effect, a proper attention to what happens in the living
body, will probably shew, that their principal action is to depress the
lowerjaw, and that they are the Muscles which are commonly em

ployed for this purpose. Let a finger be placed on the upper part of
the Sterno-Mastoidaeus Muscle, just behind the posterior edge of the
mastoid process, about its middle, touching that edge a little with the

finger; then depress the lower jaw ; and the posterior head of the

digastric will be felt to swell very considerably, and so as to point
out the direction of the Muscle. In this there can be no deception ;

for there is no other muscle in this part that has the same direction ;
-

and those who are of opinion that the digastric does not depress the

lowerjaw, will more readily allow this, when they are told, that we
find the same head of the Muscle act in deglutition ; but not with a

force equal to that which it exerts in depressing the lower jaw.—

Further, if the Sterno-Hyoidei, Sterno-Thyroidei, and Costo-Hyoidei,
acting at the same time with the Mylo-Hyoidei, and Genio-Hyoidei,
assisted in depressing the jaw, the Os Hyoides, and Thyroide Carti

lage, would probably be depressed, as the bellies of the Sterno-Hyo
idei, and of the other lower muscles, are by much the longest ; but

on the contrary, we find that the Os Hyoides, with the Theroide Car

tilage, is a little raised in the depression of the jaw, which we may

suppose to be done by the anterior belly of the digastric : and sec

ondly, if these muscles were to act to bring about this motion of the

jaw, these parts would be brought forwards, nearer to the straight
line between the chin and sternum, which is not the case in this ac

tion ; whereas we find it to be the case in deglutition, in which these

evidently act. By applying our fingers upon the Genio Hyoideus,
and My lo-Hyoideus, near the Os Hyoides, between the two anterior

bellies of the Digastric, (not near the chin where the action of these

two bellies may occasion a mistake,) we find these Muscles quite
flaccid ; which is not the case in deglutition, nor in speaking, in which

they certainly do act; nor do we find the Muscles under the Os

Hyoides at all affected, as they are in the motion of the Larynx.
It has been observed, that when we open the mouth, while we

keep the Lower Jaw fixed, the forepart of the Head or Face is ne

cessarily raised. Authors have been at a good deal of pains to ex

plain this. Some of them considered the Condyles of the Jaw, as

the centre of motion ; but if this were the case, that part of the Head,
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where it articulates with the Spine, and of consequence the whole

bodv, must be depressed, in proportion as the Upper Jaw is raised ;

which is not true in fact. Others have considered the Condyles of

the Occiput as the centre of motion; and they have considered the

Extensor Muscles of the Head to be the moving powers. The

Muscles which move the Head in this case, are pointed out by two

circumstances, which attend all muscular motion ; in the first place,
all actions of our body have Muscles immediately adapted to them ;

and secondly, when the mind wills any particular action, its power

is applied by instinct to those Muscles only, which are naturally

adapted to that motion ; and further, the mind being accustomed to see

the part move which is naturally the most moveable, attends to its

motion in the volition, although it be in that instance fixed, and the

other parts of the body move towards it : and although the other

parts of the body might be brought towards it by other Muscles, and

would be so, if the mind intended that they should come towards it,

yet these Muscles are not brought into action. Thus the Flexors of

of the Arm commonly move the hand to the body; but if the hand

be fixed, the body is moved by the same Muscles to the hand. In

this case, however, the mind wills the motion of the hand towards

the body, and brings the Flexors into action ; whereas if it wished

to bring the body towards the hand, the Muscles of the f»repart of

the body would be put into action, and this would produce the same

effect.

To apply this to the Lower-Jaw ; when we attempt to open the

mouth, while the Lower Jaw is immoveable, we fix our attention

upon the very same muscles (whatever they are) which we call into

action, when we depress the Lower Jaw ; and we find that we act

with the very same muscles ; for our mind attends to the depressing
of the jaw, and not the raising of the face ; and under such circum

stances the mouth is actually opened. We find then by these means

the head is raised ; and the idea that we have of this motion, is the

same that we have in the common depression of the jaw ; and we

should not know, except from circumstances, that the Jaw was not

really depressed ; and we find at this time too, that the extensors of

the head are not in action. On the contrary, when the jaw is fixed

in the same situation, if we have a mind to raise the head, or upper
jaw, which of course must open the mouth, we fix our attention to the

muscles that move the head backwards, without having the idea of

opening our mouth ; and at this time the extensors of the head act.

This plainly shows, that the same muscles which depress the jaw,
when moveable, must raise the head, when the jaw is kept fixed.
This is a proof, too, that there are no other muscles employed in

depressing the lowerjaw, than will raise the head under the circum

stances mentioned. This will further appear from the structure of

the parts ; wherein four things are to be considered, viz : the articu

lation of the jaw ; the articulation of the head with the neck ; the

origin, and the insertion of the digastricmuscle.

jaE6*> i*^"?'** ' a8Bt«c*-i
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Suppose the upper jaw to be fixed, and the lower jaw to be move
able on the Condyle : if the Digrastic contracts, its origin and inser
tion will approach towards one another ; in which case it is evident,
that the lower jaw will move downwards and backwards. But if the
lower jaw be fixed, as in the case supposed, and the Vertebrae be also

fixed, the Condyle will move upwards and forwards upon the emi

nence in the joint, the forepart of the head will be pushed upwards
and backwards by the Condyle, and the hind part of the head will be

drawn down ; so that the whole shall make a kind of circular mo

tion upon the upper Vertebra ; and the Digastric muscle pulling the
hind part of the head towards the lower jaw, and at. the same time

pushing up the Condyles against the fore part of the head, acquires,
by this mechanism, a very considerable additional power.

OF THE STRUCTURE OF A TOOTH, AND FIRST OF THE ENAMEL.

A tooth is composed of two substances, viz : enamel and bone.—

The enamel, called likewise the vitreous, or cortical part, is found

only upon the body of the Tooth, and is there laid all around, on the

outside of the bony, or internal substance. It is by far the hardest

part of our body ; insomuch that the hardest and sharpest saw will

scarce make an impression upon it, and we are obliged to use a file

in dividing or cutting it. When it is broken it appears fibrous or stri

ated ; and all the fibres or striae are directed from the circumference

to the centre of the tooth.

This, in some measure, both prevents it from breaking in mastica

tion, as the fibres are disposed in arches, and keeps the tooth from

wearing down, as the ends of the fibres are always acting on the

food.

The enamel is thickest on the grinding surface, and on the cutting
edges, or points of the teeth ; and becomes gradually thinner on the

sides, as it approaches the neck, where it terminates insensibly, though
not equally low, on all sides of the teeth. On the base or grinding
surface it is of a pretty equal thickness, and therefore is of the same

form with the bony substance which it covers.

It would seem to be an earth united with a portion of animal sub

stance, as it is not reducible to quick lime by fire, till it has first been
dissolved in an acid. When a tooth is put into a weak acid, the

enamel, to appearance, is not hurt; but on touching it with the fingers,
it crumbles down into a white pulp. The enamel of teeth, exposed
to any degree of heat, does not turn to lime : it contains animal mu

cilaginous matter ; for when exposed to the fire, it becomes very

brittle, cracks, grows black, and separates from the inclosed bony
part of the Tooth. It is capable, however, of bearing a greater de

gree of heat than the bony part, without becoming brittle and black.

This substance has no marks of being vascular, and of having a

circulation of fluids : the most subtile injections we can make never

reach it ; it takes no tinge from feeding with madder, even in the
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youngest animals ; and, as was observed above, when soaked in a
gentle acid, there appears no gristly, or fles/nj part, with which the
earthy part had been incorporated.

We shall speak of the use and lormalion of the enamel hereafter
when they will be better understood.

THE BOXY PART OF A TOOTH.

The other substance of which a tooth is composed, is bony; but
much harder than the most compact part of bones in general. This
substance makes the interior part of the body, the neck, and the

whole of the root of a tooth. Jt is a mixture of two substances, viz.
calcarious earth and an animal substance, which we might suppose
to be organized and vascular. The earth is in very considerable

quantity ; it remains of the same shape after calcination, so that it is

in some measure kept together by cohesion ; and it is capable of being
extracted by steeping in the muriatic, and some other acids The

animal substance, when deprived of the earthy part, by steeping in an

acid, is more compact than the same substance in other bones, but

still is soft and flexible.

That part of a to»»th which is bony, is nearly of the same form as a

complete tooth ; and thence, when the enamel is removed, if. has the

same sort of edge, point, or points, as when the enamel remained.

We cannot by injection prove that the bony part of a tooth is vascu

lar ; but from some circumstances it would appear that it is so ; for

the fangs of teeth are liable to swellings, seemingly of the spina ven-

tosa kind, like other bones; and they sometimes anchylose with the

socket by bony and inflexible continuity, as all other contiguous bones

are apt to do. But there may be a deception here, for the swelling

may be an original formation, and the anchylosis may be from the

pulp that the tooth is formed upon being united with the socket.

The following considerations would seem to shew that the teeth are

not vascular:" first, I never saw them injected in any preparation

nor could 1 ever succeed in anv attempt to inject them, either in'

voung or old subjects ; and therefore believe that there must have

been some fallacy in the cases where they have been said to be in

fected Secondly, we are not able to trace any vessels going from

the pulp into the substance of the new-formed tooth: and whatever

nart of a tooth is formed, it is always completely formed, which is

^ot the case with other bones. But what is a more convincing proof,

is reasoning from the analogy between them and other bones when

he annnalLs been fed with madder. Take a young annual viz. a

tnc annua, i

madfier for three or four weeks ; then kill the
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while the animal was taking the madder that are dyed ; for what

were already formed will not be found in the least tinged. This is

different in all other bones ; for we know that any part of a bone

which is already formed, is capable of being dyed with madder,

though not so fast as the part that is forming ; therefore as we know

that all other bones when formed are vascular, and are thence suscep
tible of the dye, we may readily suppose that the teeth are not vas

cular, because they are not susceptible of it after being once formed.

But we shall carry this still farther ; if you feed a pig with madder^
for some time, and then leave it off for a considerable time before

you kill the animal, you will find the above appearances still subsist-

ing.with this addition, that all the parts of the teeth which were formed
after leaving off feeding with the madder will be white. Here then

in some teeth we shall have white, then red, and then white again ;

and so we shall have the red and the white colour alternately through
the whole tooth. (a)

Note (A.) Many Dentist's, and among them, some of the best educated

of the profession, have adopted the opinion of Mr. Hunter, and carried it out in

their practice—that the teeth are inorganic bodies :—and perhaps there is no sub

ject connected with the healing art on which many practitioners are more

grossly ignorant than of the delicate sensibilities of the human teeth, and

of their intimate connexion with other parts. With a subject on which so

much depends in relation to individual success in dental practice, and where.

such good or evil consequences result to our patrons and friends, one would at

once suppose that every dentist would be familiar. But unfortunately, this is

not the case ; and for the want of this knowledge, the teeth, so essential to our

health and happiness when in a sound condition, and so productive of suffering
and inconvenience when diseased or lost, are abused and mal-treated by far the

greater number of those who are engaged in the profession, and call themselves

dentists.

As the organization of the teeth is a subject oh which the profession are not

generally agreed, I think there cannot be a better time or place than the pre

sent to adduce a few facts, which 1 hope will lead to a more careful and thorough'

investigation of the subject, and thereby correct the evils that have been so long
and so severely felt.

In consequence of the high repute of that great man, and accurate observer,

John Hunter, his work on the teeth has long been, and still is, to a great extent,
a kind of textbook and guide to many who are pursuing this branch ofchi-

rurgical science ; and although his researches enabled him to' strike out a vast

field of usefulness, and in some measure, laid the foundation for a new and use

ful profession ; yet I think, I may safely say, ihat his erroneous views in relation

to the organic structure of the teeth, have, in a great degree, retarded the ad

vancement of that profession which his labours did sO much to distinguish. His

opinions have produced this effect, by leading to a course of practice entirely
mechanical upon the the teeth which he considered as bodies deprived almost

entirely of organic life and its dependencies, instead of regarding them as they

really are, as highly sensitive, living and perfectly organized structures.requiring
the most careful and judicious management, and nicest surgical skill in the pro

motion of their just arrangement, and in the treatment of their diseases.

On the 58th page ofMr.Hunter's work.and the 24th of the republication, will be

found his reasons for not believing the teeth to be vascular. First, that he never

saw them injected in any preparation and could never succeed in injecting them

either in young or old subjects ; and therefore he believes there must have'

been soma fallacy in those eases where they are said to- have been injected.
4
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This experiment shews, that the tooth once tinged, does not
lose

its colour ; now as all other bones that have been once tinged lose

their colour in time, when the animal leaves off feeding with
madder

Dr Kimball * in his very able and perspicuous dissertation on the teeth, when

speaking on th'is subject, has the following remarks :--« Admitting however, that

they have not been and cannot be injected, yet surely this cannot be sufficient

evidence for believing them to be destitute of vascularity, for neither can tendons

or cartilages be injected, and yet the organization of them is, I believe, doubted

by no one.

"It is believed that this fact entirely does away the force of the objection, but

even if it does not, it would by no means follow that because vessels have not

been injected, therefore there are none to be injected."
Another strong proof of their organization is their hereditary character which

is as decidedly marked as are Phthisis, Scrofula or Gout ; and children resemble

their parents as often in dental peculiarities as in feature or any other attribute. A

remarkable instance of this is related by Mr. Brown, in the first number of this

Journal. The specimen in the possession of Mr. Baker, an account of which is

given in the same number, is more conclusive than all the arguments that Ian-

guage could bring together, that the teeth, to a great degree, possess the active

and living principle peculiar to organic life. This is probably the most remarka

ble specimen of the kind in the world, and by it. nature herself has proved to

complete and perfect demonstration, what the learning and science of both the

old and the new world have tailed so decidedly to establish.

As it will be in the power of but few to examine this specimen for themselves,

I will adduce other testimony which will enable those who are doubting to make

similar examinations for the purpose of satisfying themselves.

Mr. Thomas Bell in his late, invaluable work, says-
—
" I have, in many cases,

on breaking a tooth immediately after extraction, where the pain and inflamma

tion have been severe, found distinct red patches in the very substance of the

bone." In speaking of the difficulty of injecting the teeth, he says ;
—"But

what art has failed to effect, nature or rather disease has done for us. I have in

my possession a set of teeth from the head of a young woman who died of jaun
dice, every one of which is tinged with a bright yellow colour." "I have,"

continues Mr Bell, " frequently examined the teeth of persons, whose death has

been occasioned by hanging or drowning, and have invariably found the osseous

parts coloured with a dark, dull red, which could not possibly have been the

case if these structures had been devoid of a vascular system. In both instan

ces the enamel remains wholly free from discoloration."

Dr. Fitch, of Philadelphia, gives the following testimony :—
" I have at this

time five teeth, taken from the jaws of a very plethonck woman, aged 27 years,

who died of a very violent inflammatory fever, which apppear to be completely
and beautifully injected with red blood. Their enamel is perfectly natural, whilst

the bony structure is of a deep red."

Dr. Kimball speaks of having
" examined minutely with Dr Flagg, a tooth

that had been filled, when in the bottom of the cavity there was a space left open
which had been completely filled with new bone." Numerous instances could

be adduced of a similar kind, but as it is earnestly hoped that some of our pro
fessional brethren will in some subsequent number furnish an article where

these matters can be discussed at greater length, and wherein the diseases to

which the teeth are liable, such as necrosis, exostosis, mollities ossium, and the

numerous forms of decay observable in them, may be alleged in proof of their

organization.

*It is with deep regret that I here take occasion to say that Dr. Kimball, so

highly and so well i,ualified for usefulness, has been compelled, on account of
ill health to abandon his profession ;—but it gives me pleasure to add, that in

retiring from a practice in which he was eminently successful, he has taken
with him the grateful remembrances of his friends and patrons, and the respect
and esteem of all who were engaged in the same field of labor with him.
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(though very slowly,) and as that dye must be taken into the consti

tution by the absorbents, it would seem that the teeth are without ab

sorbents, as well as other vessels (b)
This shews that the growth of the teeth is very different from that

of other bones. Bones begin at a point, and shoot out at their sur

face ; and the part that seems already formed, is not in reality so, for

it is forming every day by having new matter thrown into it, till the

whole substance is complete ; and even then it is constantly changing
its matter.

Another circumstance in which teeth seem different from bone,
and a strong circumstance in support of their having no circulation

in them, is that they never change by age, and seem never to under

go any alteration, when completely formed, but by abrasion ; they do

not grow softer, like the other bones, as we find in some cases, where

the whole earthy matter of the bones has been taken into the con

stitution.

From these experiments it would appear, that the teeth are to be

considered as extraneous bodies, with respect to a circulation through
their substance ; but they have most certainly a living principle, by
which means they make part of the body, and are capable of uniting
with any part of a living body ; as will be explained hereafter : and

it is to be observed, that affections of the whole body have less influ

ence upon the teeth than any other part of the body. Thus in chil

dren affected with the rickets, the teeth grow equally well as in health

though all the other bones are much affected ; and hence their teeth

being of a larger size in proportion to the other parts, their mouths are

protuberant.

OF THE CAVITY OF THE TEETH.

Every tooth has an internal cavity, which extends nearly the whole

length of its bony part. It opens, or begins at the point of the fang,
where it is small ; but in its passage becomes larger, and ends in the

body of the tooth. This ei.d is exactly of the shape of the body of

the tooth to which it belongs. In general it may be said, that the

whole of the cavity is nearly of the shape of the tooth itself, larger

Note (b.) In relation to the teeth beingsupphed with absorbents, we have the fob

lowing convincing fact from the work ofMr. Bell before quoted :—He says
—"This

subject does not rest upon doubtful experiment. A case which occurred to me

some years since, the preparation of which is now in my possession, appears to

me satisfactorily to prove the presence of absorbents in the teeth ; it was, in fact,

an instance of true abscess in the bone of a tooth. Inflammation had existed for a

considerable time, and afier extraction, upon sawing the tooth through for the

purpose of ascertaining
the state of the internal structure, as no diseased appear

ances were found on the external surface, or any other part of the tooth, I

found a cavity formed in the very substance of the tooth, communicating with

the natural cavity, and filled with pus." Mo one will pretend to argue that this

cavity could have been formed without the agency of the absorbents ; and how

could pus have been formed without the agency of the secreting vessels ! the

existence of both of which is proved by this case.
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in the body of the tooth, and thence gradually
smaller to the extreme

ty of the fang ; simple, where the tooth has but one root ; and in the

same manner compounded, when the tooth has two or more fangs.

This cavity is not cellular, but smooth in its surface ; it contains

no marrow, but appears to be filled
with blood-vessels, and I suppose,

nerves, united by a pulpy or cellular substance. The vessels are

branches of the superior and inferior maxillaries ; and the nerves

must come from the second and third branches of the fifth pair.

By injections we can trace the blood-vessels distinctly through the

whole cavity of the tooth ; but I could never trace the nerves dis

tinctly even to the beginning of the cavity.(c)

OF THE PERIOSTEUM OF THE TEETH.

The teeth as we observed, are covered by an enamel only at their

bodies ; but at their fangs they have a Periosteum, which, though

yery thin, is vascular, and appears to be common to the tooth which

it incloses, and the socket which it lines as an investing internal mem

brane. It covers the tooth a little beyond the bony socket, and is

there attached to the gum.

OF THE SITUATION OF THE TEETH.

The general shape and situation of the teeth are obvious. The

opposition of those of the two jaws, and the circle which each row

describes, need not be particularly explained, as they may be very
well seen in the living body, and may be supposed to be already un

derstood, from what was said of the alveolar processes.
We may just observe, with regard to the situation of the two rows,

that when they are in the most natural state of contact, the teeth of

the upper jaw project a little beyond the lower teeth, even at the sides

of the jaws ; but still more remarkable at the fore part, where in

most people the upper teeth lie before those of the lowerjaw ; and at

the lateral part of each row, the line, or surface of contact, is hollow

from behind forwards, in the lower jaw ; and in the same proportion
it is convex in the upper jaw.
The edge of each row is single at the forepart of the jaws ; but as

the teeth grow thicker backwards, it there splits into an internal and

external edge. The canine tooth, which we shall call Cuspidatus, is
the point from which the two edges go off; so that the first grinder,
*

Note (c.) Although Mr. Hunter was not able to discover the nerves entering the
cavity of a'tooth.yet every practical man is certain of their existence, which can be

as clearly proved as that there are blood vessels and absorbents. If those gen
tlemen who maintain the opposite theory to that which we advocate, had been

practically acquainted with the diseased and healthy condition of the bony
structure of tne teeth, it is believed that a theory which so directly tends to substi
tute in the place of surgical treatment founded upon scientific principles, mere
mechanical manipulation, would not have had the support of the justly celebra
ted Hunter, nor in more modern times, the countenance of Blainville and

Lawrence.
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or what we shall call the first Bicuspis, is the first tooth that has a

double edge.
OF THE NUMBER OF TEETH.

Their number in the whole, at full maturity, is from twenty-eight to

thirty-two: I once saw twenty-seven only, never more than thirty-two.
Fourteen of them are placed in each jaw, when the whole number is

no more than twenty eight ; and sixteen, when there are thirty-two.
If the whole be twenty-nine or thirty-one in number, the upper jaw
sometimes, and sometimes the lower has one more than the other;
and when the number is thirty, I find them sometimes divided equally
between the two jaws; and in other subjects sixteen of them are in

one jaw, and fourteen in the other. In speaking of the number of

teeth, I am supposing that none of them have been pulled out, or

otherwise lost ; but that there are from eight to twelve of those large
posterior teeth, which I call grinders, and that they are so close plant
ed as to make a continuity in the circle : and in this case, when the

number is less than thirty-two, the deficiency is in the last grinder.
The teeth differ very much in figure from one another ; but those

on the right side in each jaw resemble exactly those on the left, so as

to be in pairs ; and the pairs belonging to the upper jaw nearly re

semble the corresponding teeth of the lower jaw in situation, figure,
and use.

Each tooth is divided into two parts, viz : first, the body, or that

part of it which is the thickest, and stands bare beyond the Alveoli

and gums ; secondly, the fang, or root which is lodged within the

gum and Alveolar Process : and the boundary between these two

parts, which is grasped by the edge of the gum, is called the neck of

a tooth. The bodies of the different teeth differ very much in shape
and size, and so do their roots. The difference must be considered

hereafter.

The teeth of each jaw are commonly divided into three classes,
viz : Incisors, Canine, and Grinders ; but from considering some cir
cumstances of their form, growth and use, I choose to divide them

into the four following classes, viz : Incisores, commonly called Fore

Teeth ; Cuspidati, vulgarly called Canine ; Bicuspides, or the two

first Grinders; and Molares. or the three last Teeth. The number

of each class, in each jaw, for the most part, is four Incisores, two

Cuspidati, four Bicuspides, and four, five, or six Molares.

There is a regular gradation, both in growth and form through
these classes, from the Incisores to the Molares, in which respect the

Cuspidati are of a middle nature, between the Incisores and Bicus

pides, as the last are between the Cuspidati and
Molares ; and thence

the Incisores and Molares are the most unlike in every circumstance.

OF THE INCISORES.

The Incisores are situated in the anterior part of the jaw; the oth

ers more backwards on each side, in the order in which we have

named them. The bodies of the Incisores are broad, having two flat
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surfaces, one anterior, the other posterior. These surfaces meet in

a sharp cutting edge. The anterior surface is convex in every di

rection, and placed almost perpendicularly; and the posterior is

concave and sloping, so that the cutting edge is almost directly over

the anterior surface.

These surfaces are broadest and the tooth is thinnest at the cutting

edge, or end of the tooth, and thence they become gradually nar

rower and the tooth thicker towards the neck, where thesurfaces are

continued to the narrowest side or edge of the fang. The body of

an Incisor, in a side-view, grows gradually thicker, or broader from

the edge or end of the tooth to its neck ; and these coincide with the

flat or broad side of the fang ; so that when we look on the fore part,
or on the back part of an Incisor, we observe it grows constantly
narrower from its cutting edge to the extremity of its fang. But in

a side-view it is thickest or broadest at its neck ; and thence becomes

gradually more narrow, both to its cutting edge, and to the point of

its fang.
The Enamel is continued farther down, and is thicker on the ante

rior and buck part of the Incisores than on their sides, and is even a

little thicker on the fore part than upon the back part of the tooth.

If we view them latterally, either when entire, or when cut down

through the middle, but especially in the latter case, it would seem as

if the fang was driven like a wedge into, and had split the body or

enamel of the tooth. They stand almost perpendicularly, their
bodies being turned a little forwards. Their fangs are much shorter

than those of the Cuspidati, but pretty much of the same length with
all the other teeth of this jaw.
In the upper jaw they are broader and thicker, especially the two

first : their length is nearly the same with those of the lower jaw.
They stand a little obliquely, with their bodies turned much more

forwards (the first especially) and they generally fall over those of

the underjaw.
The two first Incisores cover the two first, and half of the second

of the lower jaw, so that the second Incisor in the upper jaw covers

more than half of the second, and more than the half of the Cuspi-
datus of the underjaw.
The edges of the Incisores by use and friction, in some people, be

come blunt and thicker ; and in others they sharpen one another, and
become thinner.

OF THE CUSPIDATUS.

The Cuspirlatus is the next after the Incisores in each jaw ; so that
there are four of them in all. 'I hey are in general thicker 'than the
lncisoies, and considerably the longest of all the teeth.
The shape of the body of the Cuspidatus may be very well con

ceived, by supposing an Incisor, with its corners rubbed off, so as to
end in a narrow point, instead of a thin edge ; and the fang differs
from that of an Incisor, only in being much larger.
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The outside of the body of a Cuspidatus projects most at the side

next the Incisores, being there more angular than any where else.

The enamel covers more of the larteral pacts of these teeth than

of the Incisores ; they stand perpendicularly, or nearly so, projecting
farther out in the circle than the others, so that the two Cuspidati
and the four Incisores often stand almost in a straight line, especially
in the lower jaw.
This takes place only in adults, and in them only when the second

teeth are rather too large for the arch of the jaw ; for we nev^r find

this when the tee'.h are at any distance from one another, or in young
subjects Their points commonly project beyond the horizontal line

formed by the row of teeth, and their fangs run deeper into the jaws,
and are oftener a little bent.

In the upper jaw they are rather longer, and do not project much

beyond the circle of the adjacent teeth ; and in this jaw they are not

placed vertically, their bodies being turned a little forwards and

outwards.

When the jaws are closed, the Cuspidatus of the upper jaw falls

between, and projects a little over the Cuspidatus and first Bicuspis
of the lowerjaw. When they are a little worn down by use, they
commonly first take an edge somewhat like a worn Incisor, and after

wards become rounder.

The use of the Cuspidati would seem to be, to lay hold of sub

stances, perhaps even living animals ; they are not formed for dividing
as the Incisores are ; nor are they fit for grinding. We may trace in

these teeth a similarity in shape, situation, and use, from the most im

perfectly carnivorous animal, which we believe to be the human spe

cies, to the most perfectly cornivorous, viz : the lion.

OF THE BICUSPIDES.

Immediately behind the Cuspidati, in each jaw, stand two teeth, com

monly called the first and second grinders, but which, lor reasons

hinted at above, I shall suppose to constitute a particular class, and
call them Bicuspides.
These (viz : the fourth and fifth tooth from the symphisis of the

jaw) resemble each other so nearly, that a description of the first will
serve for both. The first indeed is frequently the smallest, and has

rather the longest fang, having somewhat more of the shape of the

Cuspidatus than the second.

The body of this Tooth i^ flattened latterally, answering to the

flat side of the fang. It terminates in two points, viz : one external

and one internal. The external is the longest and thickest ; so that

on looking into the mouth from without, this point only can be seen,

and the tooth has very much the appearance of a Cuspidatus ; espe

cially the first of these teeth. The internal point is the least, and

indeed sometimes so very small, that the tooth has the greatest resem

blance to a Cuspidatus in any view. At the union of the points the
tooth is thickest, and thence it loses in thickness, from side to side, to
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the extremity of the fang ; so that the fang continues pretty broad to

the point, and is often forked there. All the teeth hitherto described1

often have their points bent, and more particularly the Cuspidati.
The enamel passes somewhat farther down externally and upon

the inside, then latterally ; but this difference is not so considerable

as in the Incisores, and Cuspidati; in some indeed it terminates

equally all round the tooth. They stand almost perpendicularly, but

seem to be a little turned inwards, especially the last of them.

In the upper jaw they are rather thicker than in the lower, and are

turned a very little forwards and outwards. The first in the upper

jaw falls between the two in the lower. The second falls between

the second and the first grinder ; and both project over those of the

lower jaw, but less than the Incisores and Cuspidati.
The Bicuspides, and especially the second of them, in both jaws, are

oftener naturally wanting than any of the teeth, except the Denies

Sapientice ; thence we might conjecture that they are less. useful;
and this conjecture appears less improbable, when we consider, that

in their use they are of a middle nature between cutters and grinders ;

and that in most animals, so far as I have observed, there is a vacant

space between the cutters and grinders. 1 have also seen a jaw in

which the first Bicuspis was of the same shape and size as a grinder,
and projected, for want of room, between the Cuspidatus and second

Bicuspis. These and the grinders alter very little in shape on their

grinding surfaces by use ; their points only wear down, and become

obtuse.

OF THE GRINDERS.

In describing the grinders we shall first consider the first and

second conjunctly, because they are nearly the same in every par
ticular ; and then give an account of the third or last grinder, which
differs from them in some circumstances.

The twr» first grinders differ from the Bicuspides, principally in

being much larger, and in having more points upon their body, and
more fangs.
The body forms almost a square, with rounded angles. The

grinding surface has commonly five points, or protuberances, two of
which are on the inner, and three on the outer part of the tooth ; and

generally some smaller points at the roots of these larger protube
rances. These protuberances make an irregular cavity in the mid
dle of the tooth. The three outer points do not stand so near the
outer edge of the tooth, as the inner do on the inside ; so that'
the Jbody of the tooth swells out more from the points, 'or is more

convex on the outside. The body towards its neck becomes but very
little smaller, and there divides into two flat fangs, one forwards, the
other backwards, with their edges turned outwards and inwards, and
their sides consequently forwards and backwards ; the fangs are but
very little narrower at their ends, which are pretty broad, and are
often bifurcated. There are two cavities in each fang, one towards
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each edge, leading to the general cavity in the body of the tooth.
1 hese two cavities are formed by the meeting of the sides of the

fang in the middle, thereby dividing the broad and flat cavity into

two ; and all along the outside of these (and all the other flat fangs)
there is a corresponding longitudinal groove. These fangs at their
middle, are generally bent a little backwards.

The enamel covers the bodies of these teeth pretty equally all

round.

The first grinder is somewhat larger and stronger than the second ;

it is turned a little more inwards than the adjacent Bicuspides, but
not so much as the second grinder. Both of them have generally
shorter fangs than the Bicuspides.
There is greater difference between these grinders in the upper and

lower jaw, than any of the other teeth. In the upper jaw they are

rather rhomboidal, than square in their body, with one sharp angle
turned forwards and outwards, the other backwards and inwards ;

besides they have three fangs, which diverge, and terminate each in

a point ; these are almost round, and have but one cavity. Two of

them are placed near each other perpendicularly, over the outside of
the tooth ; and the other, which generally is the largest, stands at a

greater distance on the inside of the tooth, slanting inwards. In this

jaw these two grinders are inclined outwards, and a little forwards ;

they project a little over the corresponding teeth of the lower jaw,
and they are placed further back in the mouth, so that each is partly
opposed to two of the lower jaw. The second in the upper jaw is

smaller than the others, and the first and second are placed directly
under the maxillary sinus. J once saw the second grinder naturally
wanting on one side of the lowerjaw.
The third grinder is commonly called Dens Sapientice ; it is a little

shorter and smaller than the others, and -inclined a little more in

wards and forwards. Its body is nearly of the same figure, but

rather rounder, and its fangs are generally not so regular and dis

tinct, for they often appear squeezed together ; and sometimes there is

only one fang, which makes the tooth conical ; it is much smaller than

the rest of the grinders. In the upper jaw this tooth has more varie

ty than in the lower, and is even smaller than the corresponding tooth
of the lower, and thence stands directly opposed to it ; but for this

circumstance the grinders would reach farther back in the upper jaw
than in the lower, which is not commonly the case.

In the upper jaw this third grinder is turned but a very little out

wards ; is frequently inclined somewhat backwards; and it projects
over that of the under jaw. It oltener becomes loose than any of

the other teeth.

They are placed under the posterior part of the maxillary sinus,
and there the parts which compose the sinus are thicker than in

the middle. The variations as to the natural number of the teeth,

depend commonly upon these Dentes Sapiential.
Thus from the Incisores to the first grinder, the teeth become gradu

ally thicker at the extremity of their bodies, and smaller from tbfc

5
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first grinder to the Dt-ns Sapiential From the Cuspidatus to the Dens

Sapiential, the fangs become much shorter ; the Incisores are nearly of

the same length with the Bicuspides. From the first Incisor to the

last grinder, the teeth stand less out from the sockets and gums.

The bodies of the teeth in the lowerjaw are turned a little out

wards at the anterior part of the jaw, and thence to the third grinder,

they are inclined gradually more inwards. The teeth in the upper

jaw project over those of the under, especially at the fore part,
which is owing to the greater obliquity of the teeth in the upper jaw ;

for the circle of the sockets is nearly the same in both jaws. This

oblique situation, however, becomes gradually less, from the Incisores

backwards to the last grinder, which makes them gradually project
less in the same proportion.
The teeth in the upper jaw are placed farther back in the circle

than the corresponding teeth of the lower ; this is owing to the two

first Incisores above being broader than the corresponding Incisores
below. All the teeth have only one fang, except the grinders, each
of which has two in the lowerjaw, and three in the upper.
The fangs bear a proportion to the bodies of the teeth ; and the

reason is evident, for otherwise they would have been easily broken,
or pushed out of their sockets. The force commonly applied to

them is oblique, not perpendicular ; and they are not so firmly fixed

in the upper jaw, that is, the alveolar process in that is not so strong
as in the underjaw : it is. herhaps, on this account, that the grinders
in that jaw have three fangs.
This particular structure in the alveolar process of the upper jaw,

is, perhaps, to give more room for the Antrum Highmorianum ; on

this supposition the fangs must be made accordingly, i. e. so that

they shall not be pushed into that cavity ; now, by their diverging,
they inclose, as it were, the bottom of the Antrum, and do not push
against its middle, which is the weakest part ; and the points of three

diverging fangs will make a gi eater resistance (or not be so easily
pushed in) than if they were placed parallel. If there had been only
two, as in the lowerjaw, they must have been placed opposite to the

thinnest part of the Antrum ; and three points placed in any direc
tion but a diverging one, would have had here much the same effect
as two; and as the force applied is endeavouring to depress the

tooth, and push it inwards, the innermost fang diverges most, and is

supported by the inner wall of the Antrum. That all this weakness
in the upper jaw is for the increase of the Antrum is probable, be
cause all the teeth in the upper jaw are a good deal similar to those
in the lower, excepting those that are opposite to the maxillary sinus ;
and here they differ principally in the famjs, without any other ap
parent reason ; and what confirms this, is, that the Dentes Sapientice
in both jaws are more alike than the other grinders ; for this reason,
as I apprehend, because the Dens Sipienlice in the upper jaw, does
not interfere so much with the maxillary sinus.
What makes it still more probable that the two first superior

grinders have three fangs on account of the maxillary sinus, is, that
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the two grinders on ear-h side of the upper jaw, in the child, have
three fangs, and we find thorn underneath the Anhum ; but those that
succeed them have only one fang, as in the lower jaw ; but by that
time the Antrum has passed further back, or rather the arch of the

jaw has projected, or shot forwards, as it were, from under the An

tra, so that the alveolar processes that were under the Antrum at

one age, are got before it in another.

That the edge of every fang is turned towards the circumference
of the jaw, in order to counteract the acting power, we shall see
when we consider the motion of the jaw, and the use of the teeth.

OF THE ARTICULATION OF THE TEETH.

The fangs of the teeth are fixed in the gum and alveolar processes

by that species of articulation called Gomphosis, which, in some

measure, resembles a nail driven into a piece 'of wood.

They are not, however, firmly united with the processes, for every
tooth has some degree of motion ; and in heads which have been

boiled or macerated in water, so as to destroy the periosteum and

adhesion of the teeth, we find the teeth so loosely connected with their

sockets, that all of them are ready to drop out, except the grinders,
which remain as it were hooked from the number and shape of their

fangs.

OF THE GUMS.

The alveolar processes are covered by a red vascular substance,
called the gums, which has as many perforations as there are teeth ;

and the neck of a tooth is covered by, and fixed to this gum. Thence

there are fleshy partitions between the teeth, passing between the

external and internal gum, and as it were, uniting them ; these par
titions are higher than the other parts of the gum, and thence form

an arch between every two adjacent teeth. The thickness of that

part which projects beyond the sockets is considerable ; so that when

the gum is corroded by disease, by boiling, or otherwise, the teeth

appear longer, or less sunk into the jaw. The gum adheres very

firmly in a healthful state both to the alveolar process and to the

teeth, but its extreme border is naturally loose all around the teeth.

The gum, in substance, has something of a cartilaginous hardness

and elasticity, and is very vascular, but seems not to have any great

degree of sensibility ; for though we often wound it in eating, and in

picking our teeth, yet we do not feel much pain upon these occasions ;

and both in infants and old people, wheie there are no teeth, the gums
bear a very considerable pressure, without pain.
The advantage arising from this degree of insensibility in the

gums is obvious, for till the child cuts its teeth, the gums are to do

the business of the teeth, and are therefore formed for this purpose,

having a hard ridge running through their whole length. Old peo

ple, who have lost their teeth, have not this ridge. When in a sound
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state, the gums are not easily irritated by being wounded, and there.

fore are not so liable to inflammation as other parts, and soon heal.

The teeth being united to the jaw by the periosteum and gum, have

some degree of a yielding motion in the living body. This circum

stance renders them more secure ; it breaks the jar of bony contact,

and prevents fractures both of the sockets and of the teeth themselves.

OF THE ACTION OF THE TEETH, ARISING FROM THE MOTION OF THE

LOWER JAW.

The lower jaw may be said to be the only one that has any mo

tion in mastication ; for the upper jaw can only move with the other

parts of the head. That the upper jaw and head should be raised in

the common act of opening the mouth, or chewing, would seem, at

first sight, improbable; and from an attentive view of the mechan

ism of the joints and muscles of those parts, from experiment and

observation, we find that they do not sensibly move. We shall only
mention one experiment in proof of this, which seems conclusive;

let a man place himself near some fixed point, and look over it, to

another distant and immoveable object, when he is eating. If his

head should rise in the least degree, he would see more of the dis

tant object over the nearest fixed point, which in fact he does not.

The nearer the fixed point is, and the more distant the object, the

experiment will be more accurate and convincing. The result of

the experiment will be the same, if the nearest point has the same

motion with the head ; as, when he looks from under the edge of a

hat, or any thing else put upon his head, at some distant fixed object.
We may conclude then, that the motion is entirely in the lowerjaw :

and, as we have already described both the articulation and the mo

tion of the bone, we shall now explain the action of mastication, and,
at the same time, consider the use of each class of teeth.

With regard to the action of the teeth of both jaws, in mastication,
we may observe, once for all, that their action and re-action must be

always equal, and that the teeth of the upper and lower jaws are

complete, and equal antagonists both in cutting and grinding.
When the lower jaw is depressed, the condyles slide forwards on

the eminences ; and they return back again into the cavities, when

the jaw is completely raised.

This simple action produces a grinding motion of the lowerjaw,
backwards on the upper, and is used when we divide any thing with
our fore teeth, or Incisores. For this purpose, the Incisores are well

formed ; as they are higher than the others, their edges must come

in contact sooner; and as the upper project over the under, we find

in dividing any substance with them, that we first bring them oppo
site to one another, and as they pass through the part to be divided,
the lower jaw is brought back, while the incisors of that jaw slide

up behind those of the upper jaw, and of course pass by one anoth
er. In this way they complete the division, like a pair of scissors ;
and at the same time they sharpen one another. There are excep
tions to this ; for these teeth in some people meet equally, viz : in
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ithose people whose fore-teeth do not project further from the gum,
or socket, than the back teeth ; and such teeth are not so fit for di

viding ; and in some people the teeth of the lower jaw are so placed,
as to come before those of the upper jaw ; this situation is as favour

able for cutting as when the overlapping of the teeth is the reverse,

except for this circumstance, that ihe lowerjaw must be longer, and
therefore its action weaker.

The other motion of the lawer jaw, viz : when the lateral teeth

are used, is somewhat different from the former. In opening the

mouth, one Condyle slides a little forwards, and the other slides a lit

tle further back into its cavity ; this throws the jaw a little to that

side, just enough to bring the lower teeth directly under their corres-

ponding teeth in the upper jtw : this is done, either in diving, or hol

ding of substances ; and these are the teeth that are generally used

in the last mentioned action. When the true grinding motion is to

be performed, a greater degree of this last motion takes place ; that

is, the condyle of the opposite side is brought further forwards, and
the condyle of the same side is drawn farther back into the cavity of
the temporal bone, and the jaw is a little depressed. This is only prepa

ratory for the effect to be produced ; for the moving back of the first

mentioned condyle into the socket is what produces the effect in

mastication.

The lateral teeth in both jaws are adapted to this oblique motion ;

in the lower they are turned a little inwards, that they may act more

in the direction of their axis ; and here the alveolar process is strong
est upon the outside, being there supported by the ridge at the root

of the coronoid process. In the upper jaw, the obliquity of the teeth
is the reverse, that is, they are turned outwards, for the same rea

son ; and the longest fang of the grinders is upon the inside, where
the socket is strengthened by the bony partition between the antrum

and nose. Hence it is, that the teeth of the lower jaw have their

outer edges worn down first ; and, vice versa, in the upper jaw.

GENERAL COMPARISONS BETWEEN THE MOTION OF THE JAW IN YOUNG AND

OLD PEOPLE.

In Children who have not yet teeth, there does not seem to be a

sliding motion in the lowerjaw. The articular eminence of the tem

poral bone is not yet formed, and the cavity is not larger than the

condyle ; therefore the centre of motion in such, must be in the con

dyle. In old people who have lost their teeth, the centre of motion

appears to be in the condyles, and the motion of their jaw to be only
depression and elevation. They never depress the jaw sufficiently
to bring the condyle forwards on the eminence, because, in them the

mouth is sufficiently opened when the jaw is in its natural position.
Hence it is, that in old people, the gums of the two jaws do not

meet in the fore-part of the mouth, and they cannot bite at that part
so well, as at the side of the jaw ; and instead of the grinding mo

tion which would be useless, where there are no grinders ; they bruise

their food rather by a simple motion of the jaw upwards and down

wards.
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It is from the want of teeth in both those ages, that
the face is

shorter in proportion to its breadth. In an old person,
after the teeth

;ire gone, the face is shorter, while the mouth is shut, by almost the

whole lengths of the teeth in both jaws ; that is, about an inch and

a half.

From the want of teeth too, at both those ages, the cavity of the

mouth is then smaller ; and the tongue seems too large and unmanage
able, more especially in old people. In these last we observe also,

that the chin projects forwards, in proportion as the mouth is shut ;

because the basis of the lower jaw (which is all that now remains)
describes a wider circle than the alveolar ppocess in younger people.
The jaws do not project so much forwards in a child, as in an adult ;

hence the face is flatter, especially at the lower part. In proportion
as the last grinders are produced, the sides of the curve formed by
the jaws b-come longer, and push forward the fore-part, none of the
additional part passing backwards. The fore-pait also continues

nearly of the same size, so that the whole jaw is longer in proportion
to its breadth, and projects farther forwards.

OF THE FORMATION OF THE ALVEOLAR PROCESS.

Having considered the alveolar processes in their adult, or perfect
state, we shall next examine and trace them from their beginning.
We observe the beginning of the alveolar process at a very early

period. In a foetus of three or four months it is only a longitudinal
groove, deeper and narrower forwards, and becoming gradually
more sh illow and wider backwards: instead of bony pirtitions, di

viding that groove into a number of sockets, there are only slight
ridges across the bottom and sides, with intermediate depressions,
which mark the future Alneoli.

In the lower jaw the vessels and nerves run along the bottom of

this alveolar cavity, in a slight groove, which afterwards becomes a

complete and distinct bony canal.
The alveolar process giows with the teeth, and for sometime

keeps the start of them. Thj ridges which are to make the parti
tions shoot from the sides across the canal, at th ■? mouth of the cell,
forming hollow arches: this change happens first at the anterior

parts of the jaws. As each cell becomes deeper, its mouth also

grows narrower and at length is almost, but not quite, closed over

the contained tooth.

The disposition for contracting the mouth of the cell, is chiefly in
the outer plate of the bone, which occasions the contracted orifices
of the cells to be nearear the inner edge of the jaw. The reason,

perhaps, why the bone shoots over, and almost covers the tooth, is
that the gum may be firmly supported before the teeth have come

through.
The Alveoli which belong to the adult grinders, are formed in an

other manner; in the lower jaw they would seem to be the remains
of the root of the coronoid process ; for the cells are formed for
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those teeth in the root of that, process ; and in proportion as the body
of the bone, and the cells alreadv formed, push forwards from under

that process, the succeeding cells and their teeth are formed, and

pushed forward in the same manner.

In the upper jaw there are cells formed in the tubercles for the

young grinders, which at first are very shallow, and become deeper
and deeper as the teeth grow ; and they grow somewhat faster, so as

almost to inclose the whole tooth before it is ready to push its way

through that inclosure and gum. There is a succession of these, till

the whole three grinders are formed.

OF THE FORMATION OF THE TEETH OF THE F03TUS.

The depression, or first rudiments of the Alv.oli observable in a

foetus of tlnee or four months, is filled with four or five little pulpy
substances, which are not very distinct a* this age. About the fifth

month both the processes ihemselves and the pulpy substances be

come more distinct: the anterior of which are the most complete.
About this age too, the ossifications begin on the enge of the first In

cisores. 'I he Cuspidati are not in the same circular line with the

rest, but somewhat on the outside, making a projection there at this

age, there not being sufficient room for them.

In the sixth, or seventh month, the edges, or tips, of all these five

substances are begun to ossify. a*id the first of them is a little ad

vanced ; and besides these, the pulp of the sixth tooth has begun to

be formed ; it is situated in the tubercle of the upper jaw, and under

and on the inside of the coronoid process in the lowerjaw; so that

at this age, in both jaws, there are in all twenty teeth begun to ossily,
and the stamina of twenty-lour. They may be divided into the In

cisores, Cuspidwi, and Molares; for at this agt: there are no Bicuspi
des, the two last teeth in each side of both jaws having all the charac

teristics, and answering all the puiposes of the true Molait\ in the

adult though when these first Molu esfall out their places are taken

by the Bicuspides.
The teeth gradually advance in their ossification, and about the

seventh, eighth, or nin'h month after birth, the Incisores begin to cut

or pass through the gums ; first, generally, in the lowerjaw. Before

this time the ossifications in the third grinder, or that which makes the

first in the adult, are begun.
The Cuspidatus and Moines of the fetus are not formed so fast

as the Incisorts ; they generally all appear nearly at the same time,

viz: about the twentieth, or twenty-fourth month ; however, the first

grinder is often more advanced within the socket than the Cuspidatus,
and most commonly appears before it.

These twenty are the only teeth that are of use to the child from

the seventh, eighth, or ninth month, till the twelfth or fourteenth year.

These are called the temporary, or milk teeth, because they are all

shed between the years of seven and fourteen, and are supplied by
others.
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OF THE CAUSE OF PAIN IN DENTITION.

These twenty teeth, in cutting the gum, give pain, and produced
many other symptoms which often prove fatal to children

in dentition.

It has beengenetally supposed that these symptoms arise from the

tooth's pressing upon the inside of the gum,and working its way me

chanically ; but the following observations seem to be nearer the

truth.

The teeth, when they begin to press against the gum, irritate it,

and commonly give pain. The gums are then affected with heat,

swelling, redness, and the other symptoms of inflammation. The

gum is not cut through by simple or mechanical pressure, but the ir

ritation and consequent inflammation produces a thinning, or wasting
Of the gum at this part ; for it often happens that when an extrane

ous, or a dead substance, is contained in the body, that it produces a
destruction of the part between it, and that part of the skin which is

nearest it, and seldom of the other parts, excepting those between it and

the surface of a cavity opening externally, and that by no means sO

frequently. And in those cases, there is an absorption of the solids,
or of the part destroyed, not a melting down, or solution of them in to

pus. The teeth are to be looked upon us extraneous bodies, with re

spect to the gum, and as such they irritate the inside of that part in

the same manner as the pus of an abscess, an exfoliation of a bone,
or any other extraneous body ; and therefore produce the same symp
toms, excepting only the formation of matter. If, therefore, these

symptoms attend the cutting of the teeth, < there can be no doubt of

the propriety of opening the way for them ; nor is it ever, as far as I

have observed, attended with any dangerous consequence.

OF THE FORMATION AND PROGRESS OF THE ADULT TEETH.

Having now considered the first formation, and the progress of

the temporary teeth, we shall next describe the formation of those

teeth which are to serve through life.

In this enquiry, to avoid confusion, I shall confine the description
to the teeth in the lower jaw ; for the only difference between those

in the two jaws, is in the time of their appearance, and generally it is

later in the upper jaw. Their formation and appearance proceeds
not regularly from the first Incisor backwards to the Dens Sapi-
enticB, but it begins at two points on each side of both jaws, viz : at

the first Incisor, and at the first Moldris. The teeth between these
two points make a quicker progress than those behind.

The pulp of the first adult Incisor, and of the first adult Molaris

begin to appear in a foetus of seven or eight months, and five or six
months after birth the ossification begins in them, soon after birth the

pulp of the second Incisor and Cuspidatus begin to be formed, and
about eight or nine months afterwards they begin to ossify ; about
the fifth or sixth year the first Bicuspis appears ; about the sixth or

seventh the second Bicuspis, and the secondMolaris ; and about the
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twelfth, the third Molaris or Dens Sapiential. The first five may be
called the permanent teeth : they differ from the temporary in hav

ing larger fangs The permanent Incisores and Cuspiaati are much
thicker and broader, and the Molares are succeeded by Bicuspides,
which are smaller, and have but one fang.
All these permanent or succeeding teeth are formed in distinct Ahe-

oli of their own ; so that they do not fill up the old sockets of the

temporary teeth, but have their new Alveoli formed as the old ones

decay.
The first Incisor is placed on the inside of the root of the corres

ponding temporary tooth, and deeper in the jaw. The second Incisor

and the Cuspidatus begin to be firmed on the inside, and somewhat

under the temporary second Incisor and Cuspidatus. These three

are all situated much in the same manner, with respect to the first

set ; but as they are larger, they are placed somewhat farther back

in the circle of the jaw.
The first Bicuspis is placed under, and somewhat farther back

than the first temporary grinder, or fourth tooth of the child.

The second Bicuspis is placed immediately under the second tem

porary grinder.
The second Molaris is situated in the lengthening tubercle in the

upper jaw, and directly under the coronoid process in the lower.

The third Molaris, or Dens Sapiential, begins to form immedi

ately under the coronoid process.

The first adult Molaris comes to perfection, and cuts the gum
about the twelfth year of age, the second about the eighteenth, and
the third, or Dens Sapi-ntia, from the twentieth to the thirtieth : so

that the Incisores and Cuspidati require about six or seven years,

from their first appearance, to come to perfection ; the Bicuspides
about seven or eight ; and the Molares about twelve.

It sometimes happens that a third set of teeth appears in very old

people ; when this does happen, it is in a very irregularmanner, some

times only one, at other times more, and now and then a complete set

comes in both jaws. I never saw an instance of this kind but once,

and there two fore teeth shot up in the lower jaw.

I should suppose that a new
alveolar process must be also formed

in such cases, in the same manner as in the production of the first

and second sets of teeth. From what 1 can learn, the age at which

this happens is generally about seventy. From this circumstance,

and another that sometimes happens to women at this age, it would

appear that there
is some effort in nature to renew the body at that

period.
When this set of teeth which happens so late in life, is not com

plete, especially where they come in one jaw, and not in the other,

thev'are rather hurtful than useful ; for in that case we are obliged
to pull them out, as they only wound the opposite gum.

6
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THE MANNER IN WHICH A TOOTH IS FORMED.

The body of the tooth is formed first, afterwards the enamel and

fangs are added to it. All the teeth are produced from a kind of

pulpy substance, which is pretty firm in its texture, transparent, ex

cepting at the surface, where it adheres to the jaw, and has at first

the shape of the bodies of the teeth which are to be formed from it.

These pulpy substances are very vascular, they adhere only at one

part to the jaw, viz. at the bottom of the cavity which is to form the

socket ; and at that place their vessels enter ; so that they are pro

minent, and somewhat loose in the bony cavity which lodges them.

They grow nearly as large as the body of the tooth before the os

sification begins, and increase a little for some time after the ossifica

tion is begun. They are surrounded by a membrane, which is not

connected with them, excepting at their root or surface of adhesion.

This membrane adheres by its outer surface all around the bony ca

vity in the jaw, and also to the gum where it covers the Alveoli.

When the pulp is very young,, as in the Foetus of six or seven

months, this membrane itself is pretty thick and gelatinous. We

examine it best in a new born child, and we find it made up of two

lamella, an external and internal : the external is soft and spongy,

without any vessels ; the other is much firmer, and extremely vas

cular, its vessels coming from those that are going to the pulp of the

Tooth : it makes a kind of Capsula for the pulp and body of the

Tooth. While the Tooth is within the gum, there is always a mu

cilaginous fluid, like the Sinovia in the joints, between this membrane

and the pulp of the Tooth.

When the Tooth cuts the gum, this membrane likewise is perfora
ted ; after which it begins to waste, and is entirely gone by the time

the Tooth is fully formed, for the lower part of the membrane contin

ues to adhere to the neck of the Tooth, which has now risen as high
as the edge of the gum.

OF THE OSSIFICATION OF A TOOTH UPON THE PULP.

The beginning of the ossification upon the pulp is by one point, or
more, according to the kind of Tooth. In the Incisores it is generally
by three points, the middle one being the highest, and the first that

begins to ossify. The Cuspidaius begins by one point only ; the

Bicuspis by two, one external, which is the first and the highest, and
the other internal. The Molares, either in a child, or an adult, begin
by four or five ossifications, one on each point, the external always
the first. Where the Teeth began to ossify at one point only, that
ossification gradually advances till the Tooth is entirely completed ;
but if there are more than one point of ossification, each ossification
increases till their bases come in contact with one another, and there
all unite into one ; after which they advance in growth as one ossifi
cation.
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The ossifications in their progress become thicker and thicker

Where they first began, but increase faster on the edges of the Teeth ;

so as thence to become more and more hollow, and the cavity be

comes deeper.
As the ossification advances, it gradually surrounds the Pulp till

the whole is covered by bone, excepting the under surface ; and while

the ossifications advance, that part of the Pulp which is covered by
bone is always more vascular than the part which is not yet covered.

The adhesion of the Pulp to the new-formed Tooth, or bone, is

very slight, for it can always be separated from it without any appar
ent violence, nor are there any vessels going from the one to the

other ; the place, however, where it is most strongly attached is

round the edge of the bony part, which is the last part formed. When

the bone has covered all the Pulp, it begins to contract a little, and

becomes somewhat rounded, making that part of the Tooth which is

called the neck ; and from this place the fangs begin. When the fangs
form, they push up the bodies of the teeth through the sockets, which

waste, and afterwards through the gum, which also wastes, as has

been explained upon the cutting of the Teeth ; for before this time

the rising of the teeth is scarce observable, as the pulp was at first

nearly of the size of the body of the tooth itself, and wasted nearly
in proportion to the increase of the whole ossification.

The pulp has originally no process answering to the fang ; but as

the cavity in the body of the tooth is filled up by the ossification, the

pulp is lengthened into a fang. The fang grows in length, and

rises higher and higher in the socket, till the whole body of the

Tooth is pushed out. The socket, at the same time, contracts at its

bottom, and grasps the neck, or beginning of the fang, adheres to it,

and rises with it, which contraction is continued through the whole

length of the socket as the fang rises ; or the socket which contain

ed the body of the tooth, being too large for the fang, is wasted or

absorbed into the constitution, and a new alveolar portion is raised

with the fang ; whence in reality the fang does not sink, or descend

into the jaw. Both in the body, and in the fang of a growing tooth,

the extreme edge of the ossification is so thin, transparent, and flexible,

that it would appear rather
to be horny than bony, very much like the

mouth or edge of the shell of a snail when it is growing : and indeed

it would seem to grow much in the same manner, and the ossified

part of a tooth would seem to have much the same connection with

the pulp as a snail has with its shell.

As the tooth grows, its cavity becomes gradually smaller, especi

ally towards the point of the fang. In tracing the formation of the

fang of a tooth, we hitherto have been suprosing it to be single, but

where there are two, or more, it is somewhat different, and more

complicated. .

When the body of a molaris is formed, there is but one general

cavity in the body of the tooth, from the brim of which the ossifica

tion is t • shoot, so as to form two or three fangs. If two only, then

the opposite parts of the brim of the cavity of the tooth shoot across
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where the pulp adheres to the jaw, meet in the middle, and thereby

divide the mouth of the cavity into two openings ; and from the

edges of these two openings the two fangs grow.
We often find that a distinct ossification begins in the middle of the

general cavity upon the root of the pulp, and two processes coming

from the opposite edges of the bony shell join it ; which answers the

same purpose.
When there are three fangs, we see three processes coming

from

so many points of the brim of the cavity, which meet in the centre,

and divide the whole into three openings ; and from these are formed

the three fangs. We often find the fangs forked at their points espe

cially in the Bicuspides. In this case, the sidrs of the fang as it

grows, come close together in the middle, making a longitudinal

groove on the outside ; and this union of the opposite sides divides

the mouth of the growing fang into two orifices, from which the two

points are formed.

By the observations which I have made in unravelling the texture

of the teeth, when softened by an acid, and from observing the dispo
sition of the red parts in the "tooth of growing animals, interruptedly
fed with madder, I find that the bony part of a tooth is formed of

Lamellae, placed one within another. The outer Lamella is the first

formed, and is the shortest : the more internal Lame/Ice lengthen gra
dually towards the fang, by which means, in proportion as the tooth

grows longer, its cavity grows smaller, and its sides grow thicker.

How the earthy and animal substance of the tooth is deposited on

the surface of the pulp is not perhaps to be explained.

OF THE FORMATION OF THE ENAMEL.

In speaking of the enamel we postponed treating of its formation,
till it could be more clearly understood ; and now we shall previous
ly describe some parts which we apprehend to be subservient to ita

formation, much in the same manner as the pulp is to the body of the
tooth.

From its situation, and from the manner in which the teeth grow,
one would imagine that the enamel is first formed ; but the bony part
begins first, and very soon after the enamel is formed upon it.—

There is another pulpy substance opposite to that which we have de

scribed ; it adheies to the inside of the capsula, where the gum is

joined to it, and its opposite surface lies in contact with the basis of

the above described pulp, and afterwards with the new formed basis

of the tooth : whatever eminences or cavities the one has, the other
has the same, but reversed, so that they are moulded exactly to each
other.

In the Incisores it lies in contact not with the sharper cutting edge
of the pulp or tooth, but against the hollowed inside of the tooth; and
in the Molares it is placed directly against their base, like a tooth of
the opposite jaw. It is thinner than the other pulp, and decreases in

proportion as the teeth advance. It does not seem to be very
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vascular. The best time for examining it is in a foetus of seven or

eight months old.
In the granivorous animal, such as the horse, cow, &c. whose teeth

have the enamel intermixed with the bony part, and whose teeth,
when forming, have as many interstices as there are continuations of
the enamel, we find processes from the pulp passing down into those

interstices as far as the pulp which the tooth is formed from, and there

coming into contact with it.

After the points of the first described pulp are begun to ossify, a
thin covering of enamel is spread over them, which increases in

thickness till some time before the tooth begins to cut the gum
The enamel appears to be secreted from the pulp above described,

and perhaps from the capsula which incloses the body of the tooth.
That it is from the pulp and capsula seems evident.ii. the horse, ass,
ox, sheep, &.c, therefore we have litile reason to doubt of it in the

human species. It is a calcareous eaith, probably dissolved in the

juices of our body, and thrown out from these parts which act here

as a gland. After it is secreted, the earth is attracted by the bony
part of the tooth, which is already formed ; and upon that surface it

crystallizes.
The operation is similar to the formation of the shell of the egg, the

stone in the kidneys and bladder, and the gall stone- This accounts

for the striated crystallized appearance which the enamel has when

broken, and also for the direction of these Strice.

The enamel is thicker at the points and basis than at the neck of

the teeth, which may be easily accounted for from its manner of for

mation ; for ifwe suppose it to be always secreting, and laid equally
over the whole surface, as the tooth grows, the first formed will be

the thickest ; and the neck of the tooth, which is the last formed part
inclosed in this capsula, must have the thinnest coat ; and the fang,
where the Periosteum adheres, and leaves no vacant space, will have

none of the enamel.

At its first formation it is not very hard ; for by exposing a very

young tooth to the air, the enamel cracks, and looks rough ; but by
the time that the teeth cut the gum, the enamel seems to be as hard

as ever it is afterward ; so that the air seems to have no effect in

hardening it.

OF THE MANNER OF SHEDDING OF TEETH.

An opinion has commonly prevailed, that the first set of teeth are

pushed out by the second ; this, however, is very far from being the

case ; and were it so, it would be attended with a very obvious in

convenience ; for, were a tooth pushed out by one underneath, that

tooth must rise in proportion to the growth of the succeeding one,

and stand in the same proportion above the rest. But this circum

stance never happens : neither can it ; for, the succeeding teeth are

formed in new and distinct sockets, and generally the Incisores and

the Cuspidati of the second set are situated on the inside of the cor

responding teeth of the first set; and we find, that in proportion to the
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growth of the succeeding teeth, the fangs of the first
set decay, till the

whole of the fang is so far destroyed, thai nothing r emains but the neck,

or that part of the fang to which the gum adheres, and then the least

force pushes the tooth out. It would be very natural to suppose,that
this

was owing to a constant pressure from the rising teeth against
the fangs

or sockets of the first set : but it is not so ; for, the new alveoli rise with

the new teeth, and the old alveoli decay in proportion as the fangs

of the old teeth decay, and when the first set falls out, the succeeding

teeth are so far from having destroyed, by their pressure, the parts

against which they might be supposed to push, that they are
still in

closed, and covered by a complete bony socket. From this we see,

that the change is not produced by a mechanical pressure, but is a

particular process in the animal economy.

1 have seen two or three jaws where the second temporary grind
ers were shedding in the common way, without any tooth underneath ;

and in one jaw, where both the grinders were shedding, I met with
the same circumstance.

A remarkable instance of this sort occurred to me in a lady who

desired me to look at a loose tooth which I found was the last tem

porary tooth not yet shed. I desired that it might be drawn out, and

told her it was of no use, and could not by any art be fixed, as it was

one of the teeth that is naturally shed, and that another might come

in its place : however she was disappointed.
These cases prove evidently, that in shedding, the first teeth are

not pushed out by the second set, but that they grow loose, and fall

out of their own accord. That the succeeding teeth have some in

fluence on the shedding of the temporary set is proved by those very

cases ; since in one of the first mentioned the person was above

twenty years of age, and in the other the lady was thirty ; and it is

reasonable to believe, that the shedding of these teeth was so late in

those instances, from the want of the influence, whatever it is, of the

new teeth. When the Incisores and Cuspidati of the new set are a

little advanced, but long before they appear through their bony sock

ets, there are small holes leading to them on the inside, or behind the

temporary sockets and teeth ; and these holes grow larger and larger,
till at last the body of the tooth passes quite through them.

OF THE GROWTH OF THE TWO JAWS.

As a knowledge of the manner in which the two jaws grow, will

lead to the better understanding the shedding of the teeth ; and as

the jaws seem to differ in their manner of growing, from other bones,
and also vary according to the age, it will be here proper to give
some account of their growth.
In a foetus three or four months old, we have described the marks

of four or five teeth, which occupy the whole length of the upper

jaw, and all that part of the lower which lies before the coronoid

process, for the fifth tooth is somewhat under that process.
These five marks become larger, and the jaw bones of course in

crease in all directions, but more considerably backwards ; for in a
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foetus of seven or eight months, the marks of six teeth in each side

of both jaws are to be observed, and the sixth seems to be in the

place where the fifth was ; so that in these last four months the jaw
has grown in all directions in proportion to the increased size of the

teeth, and besides has lengthened itself at its posterior end as much

as the whole breadth of the socket of that sixth tooth.

The jaw still increases in all points till twelve months after birth,
when the bodies of all the six teeth are pretty well formed ; but it

never after increases in length between the symphysis and the sixth

tooth ; and from this time too, the alveolar process, which makes the

anterior part of the-arches of both jaws, never becomes a section of

a larger circle, whence the lower part of a childs face is flatter, or
not so projecting forwards as in the adult.

After this time the jaws lengthen only at their posterior ends ; so

that the sixth tooth, which was under the coronoid process in the

lower jaw, and in the tubercles of the upper jaw of the foetus, is at

last, viz : in the eighth or ninth year, placed before these parts ; and

then the seventh tooth appears in the place which the sixth occupied,
with respect to the coronoid process, and tubercle ; and about the

twelfth or fourteenth year, the eighth tooth is situated where the

seventh was placed. At the age of eighteen, or twenty, the eighth
tooth is found before the coronoid process in the lower jaw, and un

der, or somewhat before the tubercle in the upper jaw, which tubercle
is no more than a succession of sockets for the teeth till they are

completely formed.

In a young child the cavity in the temporal bone for the articulation
of the jaw, is nearly in a line with the gums of the upper jaw ; and

for this reason the condyle of the lower jaw is nearly in the same

line ; but afterwards, by the addition of the alveolar process and

teeth, the line of the gums in the upper jaw descends considerably
below the articular cavity ; and for that reason the condyloid pro
cess is then lengthened in the same proportion.
In old people who have lost all their teeth, the articulation comes

again into the same line with the gums of the upper jaw ; but in the

lower jaw, the condyles cannot be diminished again lor accommoda

ting it to the upper, so that it necessarily projects beyond the gums

of the upper jaw at the fore part. When the mouth is shut, the pro

jection of the jaw at the chin, fits the two jaws to each other at that

place where the grinders were situated, and where the strength of

mastication lies; for if the chin was not further from the centre of

motion than the gums of the upper jaw, at the fore part, the jaws, in

such people as have lost all their teeth, would meet in a point at the

fore part, like a pair of pincers, and be at a considerable distance

behind.

THE REASON FOR THE SHEDDING OF THE TEETH.

As the shedding of the teeth is a very singu'ar process in the ani

mal economy, many reasons have been assigned for it ; but these

reasons have not carried along with them that conviction which is
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desired. Authors have not fully considered the appearances which

naturally explain themselves ; nor have they considered the advan

tages necessarily arising from the size and construction of only such

a number as the first set; nor have they considered fully the disad

vantages that such size and construction would have, if continued

when it is necessary to have a greater number, which is the case

with the adult.

We shall consider these advantages in a child where the shedding
teeth are all completely formed, which will be setting them in the

clearest point of light ; and also, the disadvantages that would occur,
if in the adult these were not changed for another set somewhat

different.

If the child had been so contrived, as not to have required teeth
till the time of the second set's appearing, there would have been no

occasion for a new set : but the jaw-bones being considerably smaller
in children than in adults, and it being necessary that they should

have two grinders, there is not room for Incisores and Cuspidati of

sufficient size to serve through life ; and the first formed grinders
having necessarily too small fangs, and the jaw increasing at the back

part only, these two grinders would have been protruded too far

forwards, and at too great a distance from the centre of motion. This

variation in the size of the teeth is likewise a reason why the second

set are not formed in the sockets of the first ; and why the old sock

ets are destroyed.
These circumstances with regard to the shedding of the teeth,

contradict the notion of the second set being made broader and thick

er, by the resistance they meet with in pushing out the first. For

were we on a partial view of the subject, to admit the supposition,
the Bicuspides would effectually overturn our hypothesis ; because

here the second set are much smaller than the first, and yet the re

sistance would be greater to them than to the Incisores.

From the manner in which the teeth are shed, it is evident that

drawing a temporary tooth, for the easier protrusion of the one un

derneath, will be of no great service ; for in general it falls out be

fore the other can touch it. But it is often of much more service to

pull out the neighboring or adjacent temporary tooth; for we must

be convinced by what has been advanced with regard to the changes
in size, that excepting the whole were to shed at the same time, or
the order of shedding, viz : from before backwards, were to be in

verted, that the second set of Incisures and Cuspidati must be pinch
ed in room, till the grinders are also shed : and therefore we find it
often of use to draw a tempoiaiy moth, that is placed urther back;
and it would, perhaps, be right upon the whole, always to draw, at
least the first grinder ; and, perhaps, some time after, the second

grinder also.

OF THE CAV1TV FILLING UP AS THE TEETH WEAR DOWN.

A tooth very often wears down so low, that its cavity would be

exposed, if no other alteration were produced in it. To prevent
this, nature has taken care that the bottom part of the cavity should
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be filled up by new matter, .in proportion as the surface of the Teeth
is worn down. This new matter may be easily known from the old;
for when a Tooth has been worn down almost to the neck, a spot
may always be seen in the middle, which is more transparent, and at
the same time of a darker colour, (occasioned, in some measure, by
the dark cavity under it) and is generally softer than the other. Any
person may be convinced of the truth of these observations, by taking
two Teeth of the same class, but of very different ages, one just com
pletely formed, the other worn down almost to its neck. In the last
he will observe the dark spot in the centre ; and if as much is cut
off from the complete Tooth as hath been worn off the old one, the

cavity of the young Tooth will be found cut through ; and on ex

amining the other, its cavity will be found filled up below that sur
face, (d) Now this observation contradicts the idea of the hole leading
into the cavity of the Tooth being closed up ; and what is still a fur
ther proofof it, I have been able to inject vessels in the cavities of
the Teeth in very old people when the Alveolar Process has been
gone, and the Teeth very loose in the Gum.
Old people are often found to have very good sets of Teeth, only

pretty much worn down. The reason of this is, that such people
never had any disorder in their Teeth, or Alveolar Processes, sufficient
to occasion the falling of one Tooth. For if by accident one Tooth
is lost, the rest will necessarily fail in some degree, even though they
are sound, and likely to remain so, had not this accident happened ;
and this weakening cause is greater, in proportion to the number that
are lost. From this observation, we see that the Teeth support one
another.

(d) We could in no way account for the filling up of the natural cavity of the
teeth as they wear down by mastication, if they were, as many suppose them to

be, inorganic bodies, beyond the reach of the circulating fluids or the secretory
and excretory vessels. This entire filling up or obliteration of the natural cavi

ty of the teeth is not always, although it may be generally, a consequence of
the loss of substance from the surface, as lias been stated. 1 have frequently
seen in the teeth of old people the cavity completely filled with new bone, and
the tooth solid, entirely divested of sensibility, when no perceptible wearing had
taken place. The manner in which this is effected is very satisfactorily explained
by Mr. Thomas Bell, whose experience and whose opportunities from having
been for twenty years or more lecturer at Guy's Hospital, have undoubtedly made
him in his profession, the ablest Physiologist of the present day—and from having

long ei;joyed a friendly acquaintance with him, and regarding his views general"
ly, as being physiologically and practically correct, I shall unhesitatingly quote
his language in support of my own professional views.—Mr. Bell remarks, "as
the superstratum of bone becomes thinner by abrasion, the membrane lining the
internal cavity, from which, as I have before shown, the bone of the tooth was

originally produced, now again resumes its ossific action and produces a fresh

layer of bony matter, which in some cases at length fills the socket and oblite

rates the membrane from which it has been secreted. This is particularly the

case in sailors who have lived much upon hard biscuits, a circumstance which
tends greatly to accelerate the abrasion of the surface, a process perfectly and

obviously analagous to that ofthe wearing ofthe teeth in graminivorous animals.'*
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OF THE CONTINUAL GROWTH OF THE TEETH.

It has been asserted that the Teeth are continually growing, and

that the abrasion is sufficient to keep them always of the same length ;

but we find that they grow at once to their full length, and that they

gradually wear down afterwards ; and that there is not even the ap

pearance of their continuing to grow. The Teeth would probably

project a little farther out of the Gum, if they were not opposed by
those in the opposite Jaw ; for in young people, who had lost a Tooth

before the rest had come to their full length, I have seen the opposite
Tooth project a little beyond the rest, before they were at all worn

down. It may be further observed, that when a Tooth is lost, the

opposite one may project from the disposition of the Alveolar Process
to rise higher, and fill up at the bottom of the sockets ; and the want

of that natural pressure seems to give that disposition to these pro

cesses, which is best illustrated in those Teeth which are formed

deeper in their sockets than usual. As a proof that the Teeth con

tinue growing, it has been said that the space of a fallen Tooth is al

most filled up by the increased thickness of the two adjacent Teeth,
and the lengthening of that which is opposite. There is an evident

fallacy in the case ; either the observations have been made upon
such Jaws as above described, or the appearances have not been

examined with sufficient accuracy ; for when the space appears to

have become narrow by the approximation of the two adjacent Teeth,
it is not owing to any increase of their breadth, but to their moving
from that side where they are well supported, to the other side,
where they are not. For this reason they get an inclined direction ;

and I observe it extends to the several adjacent Teeth in a propor
tional less degree, and affects those which are behind, more than

those which are before the vacant space.
In the Lower-Jaw the back Teeth are not fixed perpendicularly,

but all inclined forward ; and the depression of the Jaw increases

this position ; the action of the Teeth, when thrown out of the per

pendicular, has also a tendency to increase that oblique direction, as
a pair of scissars, in cutting, pushes every thing forward, or from the

centre of motion : therefore this alteration, I think, is most commonly
observable in the Lower- Jaw.

And that Teeth are not actually always growing in breadth, must
be obvious to every person who considers, that in many people,
through life, the Teeth stand so wide from each other, that there are
considerable spaces between them ; which could not be the case if

they were always growing in thickness.

We might add too, that according to the hypothesis, the Dens

Sapiential should grow to an enormous size backward, because
there it has no check from pressure ; and in people where the Dens

Sapientice is wanting in one Jaw, which is very common, it should

grow to an uncommon length in the opposite Jaw, for the same rea

son. But neither of these things happens.
I need hardly take notice, that when a Tooth has lost its opposite
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it will in time become really so much longer than the rest, as the
others grow shorter by abrasion ; and I observe that the Tooth
which is opposite to the empty space, becomes in time not only lon
ger for the above-mentioned reason, but more pointed. The apex
falls into the void space, and the two sides are rubbed away against
the sides of the two approaching Teeth next to that space.
The manner of their formation likewise shews that Teeth cannot

grow beyond a certain limited size. To illustrate this I may observe,
that I have often, in the dead body of adults, found the left Cuspidatus
of the Upper-Jaw, with its points scarcely protruding out of the Al
veolar Process, though the Tooth was completely formed, and longer
than the other by the whole point, which in that other was worn

away. This Tooth, at its first formation, had been deeper in the
Jaw than what is common ; and after it had grown to the ordinarv
size, it grew no longer, though it had not the resistance of the oppo'-
site Teeth to set bounds to its increase : yet commonly in these cases
the Tooth continues to project further and further through the Gum;
though this is not owing to its growing longer, but to the socket

filling up behind it, and thereby continuing to push it out by slow

degrees.
OF THE SENSIBILITY OF TEETH.

The Teeth would seem to be very sensible ; for they appear to be

subject to great pain, and are easily and quickly affected by either
heat or cold.

We may presume that the bony substance itself, is not capable of

conveying sensations to the mind, because it is worn down in mas

tication, and occasionally worked upon by operators in living bodies,
without giving any sensation of pain in the part itself.

In the cavity of a Tooth it is well known that there is exquisite
sensibility ; and . it is likewise believed, that this is owing to the
nerve in that cavity. This nerve would seem to be more sensible
than nerves are in common ; as we do not observe the same violent

effects from any other nerve in the body being exposed either by
wound, or sore, as we do from the exposure of the nerve of a Tooth.

Perhaps the reason of the intenseness, as well as the quickness of the

sense of heat and cold in the Teeth, may be owing to their commu

nicating these to the nerve sooner than any other part of the body.(E)

(e) One of the strongest proofs we have that the bone of the tooth posses
ses life, and is vascular to a nice degree, is the acute sensation which is felt when

an instrumeut is passed slightly over a tooth that, has been denuded of its

enamel, or when the gum has separated from the enamel and exposes the neck

of the tooth. I have, in the course of my practice, had many patients apply to

me supposing that their teeth were in a state of decay from the pain felt in brush

ing them, or when they accidentally touched them with an instrument, or with

the finger nail. I have for many years believed that the whole sensibility of a

tooth did not depend solely on the nerve, within its internal cavity, and every

years' observation confirms me more strongly in that belief, which can be easily
proved in such cases as I hare named ; notwithstanding, Mr. Hunter very confi

dently asserts,
" that the bony substance is not capable of conveying sensations

to the mind."
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OF SUPERNUMERARY TEETH.

We often meet with Supernumerary Teeth ; and this, as well as

some other variations, happens oftener in the Upper than in the

Lower-Jaw, and I believe, always in the Incisores and Cuspidati.
I have only met with one instance of this sort, and it was in the

Upper-Jaw of a child about nine months old : there were the bodies

of two Teeth, in shape like the Cuspidati, placed directly behind the

bodies of the two first permanent Incisores ; so that there were three

Teeth in a row, placed behind one another, viz. the temporary Inci*

sor, the body of the permanent Incisor, and that supernumerary tooth.

The most remarkable circumstance was, that these supernumerary
teeth were inverted, their points being turned upwards, and bended,

by the bone which was above them not giving way to their growth,
as the alveolar process does.

It often happens that the Incisores and Cuspidati, in the upper jaw

especially, are so irregularly placed, as to give the appearance of a

double row. I once saw a remarkable instance of this in a boy ;

the second Incisor in each side was placed farther back than what is

common, and the Cuspidatus and first Incisor closer together, than

if the second Incisor had been directly between them ; so that the

appearance gave an idea of a second row of teeth.

This happens only in the adult set of teeth, and is owing to there

not being room in the jaw for this second set, the jaw bone being
formed with the first set of teeth, and never increasing afterwards ;

so that if the adult set does riot pass further back, they must over-lap
each other, and give the appearance of a second row. (f)

OF THE USE OF THE TEETH SO FAR AS THEY AFFECT THE VOICE.

The teeth serve principally for mastication ; and that use need not

be farther explained.
They serve likewise a secondary, or subordinate purpose ; giving

strength and clearness to the sound of the voice, as is evident from

the alteration produced in speaking, when the teeth are lost.

This alteration, however, may not depend entirely upon the teeth,
but, in some measure, on the other organs of the voice having been

(f) 1 have very frequently found these supernumerary teeth, and have seen them
in all parts of the mouth, on the sides, and as far back as the wisdom teeth in

the upper jaw — but most frequently among the superior incisores, and are

generally of the shape described by Mr. Hunter. I do not remember having seen
one of this kind in the lower jaw. I have at this time two patients who have five

beautifully formed lower incisores instead of four ; and some years ago, had one

patient who had five beautifully formed upper incisores instead of four.with perfect
arrangement in both cases. I have also a patient whose canine tooth in the right
side adjoins the central incisor with a perfect lateral incisor standing between

the canine and first bicuspis, in perfect arrangement. In relation to the irregula

rity spoken of here, I shall have occasion to speak at considerable lengthen a

subsequent number,when the operations spoken of by Mr. Hunter are considered.
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accustomed to them ; and therefore when they are gone, those other
organs may be put out of their common play, and may not be able to

adapt themselves so well to this new instrument. Yet I believe that
habit in this case has no great effect ; for those people seldom or

never get the better of the defect ; and young children, who are

shedding their teeth, and are, perhaps, without any fore teeth for half
a year or more, always have that defect in their voice, till the new
teeth come

, and as these grow the voice becomes clear again.
This use seems to be entirely in the fore teeth ; for the loss of one

of these makes a great alteration, and the loss of two or three

grinders seems to have no sensible effect. As an argument for the
use of the teeth in modifying the sound of the voice, we may observe,
that the fore teeth come at a time when the child begins to articulate
sounds, and at that time they are so loose in the gums, that they can

be of very little service in mastication.

Every defect in speech, arising from this defect in the organ, is

generally attended with what we call a lisp, People who have lost
all their teeth, and most old people for that reason, lose, in a great
measure, their voice. This arises partly from the loss of the fore

teeth, but principally from the loss of all the teeth, and of the alveo
lar processes of both jaws, by which means the mouth becomes too
small for the tongue, and the lips and cheeks become flaccid ; inso

much that the nicer movements of these parts, in the articulation of

sounds, are obstructed and thence the words and syllables are indis

tinctly pronounced, and slurred, or run into one another.

UNDER WHAT CLASS DO THE HUMAN TEETH COME.

Natural historians have been at great pains to prove from the teeth,
that man is not a carnivorous animal ; but in this, as in many other

things, they have not been accurate in their definitions ; nor have

they determined what a carnivorous animal is.

If they mean an animal that catches and kills his prey with his

teeth, and eats that flesh of the prey just as it is killed, they are in

the right ; man is not in this sense a carnivorous animal, and there

fore he has not teeth like those of a lion ; and this, I presume, is what

they mean.
But if there meaning were that the human teeth are not fitted for

eating meat that has been catched, killed, and dressed by art, in all

the various ways that the superiority of the human mind can invent,

they are in the wrong. Indeed, from this confined way of thinking
it would be hard to say what the human teeth are fitted for ; because,

by the same reasoning man is not a graminivorous animal, as his

teeth are not fitted for pulling vegetable food, &c. They are not

made like those of cows or horses, for example.
The light in which we ought to view this subject is, that man is a

more perfect or complicated animal than any other ; and is not made

like others, to come at his food by his teeth, but by his hands, directed
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by his superior ingenuity ; the teeth being given only for the purpose

of chewing the food, in order to its more easy digestion : and they,

as well as his other organs of digestion, are fitted for the conversion

of both animal and vegetable substances into blood ; and thence he

is able to live in a much greater variety of circumstances than any

other animal, and has more opportunities of exercising the faculties

of his mind. He ought, therefore, to be considered as a compound,
fitted equally to live upon flesh and upon vegetables.

OF THE DISEASES OF THE TEETH.

The teeth are subject to diseases as well as other parts of the

body. Whatever the disorder is that affects them, it is generally at
tended with pain ; and from this indeed we commonly first know that

they are affected.

Pain in the teeth proceeds, I believe, in a great measure, from the

air coming into contact with the nerve in the cavity of the tooth ; for

we seldom see people affected with the tooth-ache, but when the

cavity is exposed to the air.

It is not easy to say by what means the cavity comes to be exposed.
The most common disease to which the teeth are subject, begins

with a small, dark colored speck, generally on the side of the tooth

where it is not exposed to pressure ; from what cause this arises is

hitherto unknown. The substance of the tooth thus discolored,

gradually decays, and an opening is made into the cavity. As soon

as the air is thereby admitted, a considerable degree of pain arises,
which is probably owing to the admission of the air, as it may be

prevented by filling the cavity with lead, wax, &c. This pain is not

always present ; the food, and other substances, perhaps fill up the hole
occasionally, and prevent the access of the air, and of consequence
the pain, during the time they remain in it. When an opening is made

into the cavity of the tooth, the inside begins to decay, the cavity
becomes larger, the breath at the same time often acquires a putrid
Factor, the bone continues to decay till it is no longer able to support
the pressure of the opposite tooth, it breaks and lays the cavity open.
We have not as yet found any means of preventing this disease, or

of curing it; all that can be done, is to fill the hole with lead, which
prevents the pain, and retards the decay ; but after the tooth is bro

ken, this is not practicable ; and for that reason it is then best to ex

tract it.

It would be best of all to attempt the extraction of a tooth by
drawing it in the direction of its axis : but that not being practicable
by the instruments at present in use, which pull latterally, it is the
next best to draw a tooth to that side where the alveolar process is
weakest ; which is the inside, in the two last grinders on each side
of the lower jaw, and the outside in all the others.

m

It generally happens in drawing a tooth, that the alveolar process
is broken, particularly when the grinders are extracted ; but this is
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attended with no bad consequences, as that part of the alveolar pro
cess from which the tooth was extracted always decays.
In drawing a tooth, the patient complains of a disagreeable jarring

noise, which always happens when any thing grates against the bones
of the head.

OF CLEANING THE TEETH.

From what was said of the nature and use of the enamel, it is evi
dent, that whatever is capable of destroying it, must be hurtful ;
therefore all acids, gritty powders, and injudicious methods of scaling
the teeth are prejudicial : but simply scaling the teeth, that is, clear
ing them of the stony concretions which frequently collect about
their necks, while nothing is scraped off but that adventitious sub

stance, is proper and useful. If not removed by art, the quantity of
the stony matter is apt to increase, and to affect the gum. This mat
ter first begins to form on the tooth near to the gum ; but not in the

very angle, because the motion of the gum commonly prevents the
accumulation of it at this part. I have seen it cover not only the
whole tqoth, but a great part of the gum : in this case there is al

ways an accumulation of a very putrid matter, frequently considera
ble tenderness and ulceration of the gum, and scaling becomes abso

lutely necessary, (g)
OF TRANSPLANTING THE TEETH.

From considering the almost constant variety of the sire and shape
of the same class of teeth in different people, it would appear almost

(e.) The animal fluids, when out of the course of the general circulation, es

pecially when they stagnate in cavities, are apt to deposit an absorbent earth, and
form concretions. This earth is sometimes contained in the fluids ; and is

only deposited, as in the formation of the stone in the urinary passages: in some

cases, perhaps, the fluids undergo a change, by which the earth is first formed,
and afterwards deposited. This deposition takes place particularly in weakened

parts, or where the circulation is languid, or where there are few arteries, such
as about joints and tendons ; as if it were intended to strengthen these parts, if

they should at any time give way ; for if an artery, for instance, is overcome by
the action of the heart, and unnaturally dilated, its coats have commonly these

concretions formed every where in their interstices. The same thing happens
also in the coats of incysted turners, whicli are constantly distended ; in cases of

distensions of the tunica vaginalis testis, &c. It is also apt to take place in

parts which have lost their natural functions : as in the coats of the eye in cases-

of blindness, and in diseased lymphatic glands, &c. and where the living power

is diminished in the system, as in the arteries, membranes, &c. of old people ;

and in some particular habits, as in those who are affected by the gout.
The same sort of deposition takes place likewise, where there is any substance

with such properties as render it a fit basis for crystallization ; as when extra

neous bodies are lodged in the bladder : whence such bodies are bo often found to

form the nucleus of a stone. The same thing happens in the bowels of many

animals • whence the nucleus of intestinal concretions, or bezoars, is commonly

a nail or some indigestible substance which had been swallowed. Tne crust,

which collects upon the teeth, seems to be a crystallization of the same nature.

HUNTER.
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impossible to find the tooth of one person that should fit, with any

degree of exactness, the socket of another; and this observation is

supported, and indeed would seem to be proved by observing the

teeth in skeletons. Yet we can actually transplant a tooth from one

person to another, without great difficulty, nature assisting the ope

ration, it is done in such a way that she can assist ; and the only way

in which nature can assist, with respect either to size or shape, is by

having the fang of the transplanted tooth rather smaller than the sock

et. The socket in this case grows to the tooth. If the fang is too large,
it is impossible indeed to insert it at all in that state ; however, if the

fang should be originally too large, it may be made less ; and this

seems to answer the purpose as well.

The success of this operation is founded on a disposition in all liv

ing substances, to unite when brought into contact with one another ;

although they are of a different structure ; and even although the

circulation is only carried on in one of them.

This disposition is not so considerable in the more perfect or com

plex animals, such as quadrupeds, as it is in the more simple or im

perfect ; nor in old animals, as in young : for the living principle in

young animals, and those of simple construction, is not so much con

fined to, or derived from one part of the body ; so that it continues

longer in a part separated from their bodies, and even would appear

to be generated in it for a time ; while a part separated from an older,
or more perfect animal, dies sooner, and would appear to have its

life entirely dependent on the body from which it was taken.

Taking off the young spur of a cock, and fixing it to his comb, is

an old and well known experiment.
I have also frequently taken out the Testis of a cock and replaced

it in his belly, where it was adhered, and has been nourished ; nay, I

have put the Testis of a cock into the belly of a hen with the same

effect.

In like manner a fresh tooth, when transplanted from one socket to

another, becomes to all appearance a part of that body to which it is

now attached, as much as it was of the one from which it was taken ;

while a tooth which has been extracted for some time, so as to lose

the whole of its life, will never become firm or fixed ; the sockets will

also in this case acquire the disposition to fill up, which they do not

in the case of the insertion of a fresh tooth.
These appearances show that the living principle exists in the seve

ral parts of the body, independent of the influences of the brain, or

circulation, and that it subsists by these, or is indebted to them for its
continuance ; and in proportion as animals have less of brain and

circulation, the living power has less dependence on them, and be
comes a more active principle in itself: and in many animals there is
no brain nor circulation, so that this power is capable of being con

tinued equally by all the parts themselves, such animals being nearlv
similar in this respect to vegetables.





EXPLANATION OF PLATES.

PLATE I.

Fig. 1. A front view of the upper and lower-jaws of an adult, with a full set of

teeth, a a a, the upper-jaw. b- b, the lower-jaw. c its ascending

process, d the root of the coronoid process. <? the condyle, ffff
the Suited alveolar processes.
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PLATE I.

Fig. 2. A side view of both jaws in the same state, a a the upper-jaw. b b

the lower-jaw.
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PLATE II.

Fig. 1. The basis of the upper-jaw, with a full set of teeth, showing the cutting
edges and grinding surfaces of the teeth of the upper-jaw. aaaa

the four incisores. b b the two cuspidati. c c the four bicuspides.
d d the six grinders.

Fig. 2. A view from above and behind of the lower-jaw, with a full set of teeth ;

showiug the cutting edges and grinding surfaces of the teeth of
that jaw, with the coronoid processes, and condyles for articula
tion, a a a a the four incisores. b b the two cuspidati. c c the
four bicuspides. d d the six grinders, e e the coronoid processes.
//the condyles.
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PLATE II.

Fig. 3, The moveable cartilage of the joint of the lower-jaw. a the cut surface

of a longitudinal section of it : the lower and concave surface is

what is articulated with the condyle, the upper and convex surfa

ce is what is in contact with the temporal bone.

Fig. 4. A side view of the upper and lower-jaw, in which the outer plate of the

alveolar process was taken off to expose the fangs of the teeth in

their sockets. The length of each fang is at once seen with res

pect to its neighbour, and this kind of articulation pointed out at

one view.
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Fig. 3.

Fig. 4.

PLATE II.
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PLATE III.

Fig. 1. Two views of the sixteen teeth of one side of both jaws, taken out of

their sockets to expose the whole of each tooth.

Row 1. The teeth of the upper-jaw, seen from the outside.

Row 2. The same view of the teeth of the lower jaw : the five single are simi.

lar to those of the upper jaw, but the grinders in this have only

two fangs, a the incisors. & the cuspidati. cc the bicuspides.

d d the two first grinders, having three fangs, e the third grinder,
or dens sapientise, having also three fangs.

Row 3 & 4. Aside view of the same teeth, showing that the incisores and cus

pidati, in this view, differ from the former view more than the bi

cuspides or grinders.
Row 3. a a the two incisores of the upper jaw, showing the hollowed inner

surface of the body of these teeth, b the cuspidatus, showing the

same, c c the bicuspides, showing the two points at the basis of

each. The first of them has a forked fang.

Fig. 2—7. Show the cavities of the teeth in the incisores, cuspidatus, bicuspida-
tus and molares.
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Row 1.

Row 2.

Row 3.

a

Row 4.

PLATE III.

Fig- 1.

Fig. 2 Fig. 3. Fig. 4. Fig. 5. Fig. 6. Fig. 7.
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PLATE III.

Fig. 8. A molaris of the lower jaw, with part of its fangs sawed off, to show'

that the sides of the cavity or canal have grown together, and di

vided it into two small canals, which are represented by the four

dark points.

Fig. 9—10. the cavity in the body of the teeth seen in transverse sections.

Fig. 11—12. Longitudinal sections of the molares to expose the cavities.

Fig. 13. The basis of a molaris whose points were worn down, and the bony

part which projected into those points exposed.

Fig. 14. A molaris whose bony part is wholly exposed, and only a circle of

enamel left, covering the sides all round.

Fig. 15—16. A lateral view of the enamel of a molaris and bicuspis, cut longi

tudinally.

Fig. 17. A cuspidatus worn so much down as to expose the whole end of the

bony part, a circle only of enamel remaining.

Fig. 18. An incisor slit down its axis, to show the enamel upon the body of

the tooth, covering much more of the convex than of the concave

part.

Fig. 19. An incisor, showing the same as fig. 17.

Fig. 20. A horse's tooth slit down its whole length, to show how the enamel is

intermixed with the bony part, and that it passes through the whole

length of the tooth. The enamel is represented by the white lines,

which are penniform, showing the striated texture of the enamel.

Fig. 21. The grinding surface of a horse's molaris, to show the irregular course

of the enamel.

Fig. 22. An incisor a little magnified, slit down its middle, to show that the

enamel is striated, and that the striae are turned towards the centre.

Fig. 23. A grinder in the same state, to show the same circumstances.

Fig. 24. The basis of a molaris broken through* showing that the enamel is

striated in this view also, and that the stria? point to the centre.

N. B. The teeth must be broken to show these facts.

Fig. 25. An old tooth, whose basis has been worn down below the original ter

mination of the cavity in the body of the tooth, and that end has

been filled up, in the same proportion with new matter, to prevent
the cavity being exposed. This matter is of a darker colour, as-

represented in the figure.

Fig. 26. Another tooth in the same state.
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PLATE IV.

Fig. 1. One side of the upper and lowerjaw of a subject about eight or nine'

years of age, where the incisores and cuspidati of the foetus were

shed, and their successors rising in new sockets ; showing likewise

the two grinders of the child, with the bicuspides forming under

neath. The adult grinder was ready to cut the gum ; and the

second grinder of the lowerjaw is lodged in the root of the coronoid

process, and in the upper jaw it is in the tubercle.

Fig. 2. Part of the lower jaw cut through at the symphysis. The incisor of

the child is standing in its socket, and the adult incisor forming in

a distinct socket underneath.

Fig. 3. Another view of the same piece of the jaw, to show that the bicuspi
des are formed in distinct sockets of their own, and not in the

socket of the grinder which stands above.
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Fig. I.
PLATE IV.
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PLATE V.

Fi„. l_2. The lower and upper jaw of a fcetns, from which part of the gum

and bony socket is taken off, to expose the membrane which en

closes the teeth.

Fig. 3. The lowerjaw of a new-born child, where this inclosing membrane is

opened, to show the bodies of the teeth which were covered by it.

The blood vessels which run in its substance are also exposed.

Fig. 4. That part of the jaw and gum which contains the cuspidatus : the

whole is a little magnified. The membrane is opened and turned

off on each side, and the fore-part is turned down : the upper part

of the pulp is covered with its bony shell, which is seen by its

want of vessels.

Fig". 5 & 6. The pulp of a cuspidatus, and the pulp of a grinder, magnified.
The ossifications are removed to show that the pulps are of the

same shape with the teeth which are formed upon them. As far

down on the pulp as the vessels are seen, the ossification had ad

vanced ; which shows that it is more vascular where the operation
of ossification is going on. The lower ragged edges represent the

borders of the capsulse turned down.

Fig. 7. One of the grinders of the lower-jaw, sawed down to expose the two

cavities or canals leading to the body of the tooth, where they unite

and form a square cavity. In these two canals are seen two arte

ries, which run on to the common cavity, and there ramify. The

veins are not injected. The whole is magnified. In the body of
the tooth may be observed a number of strata, each of which is lost

in the circumference of the tooth.

Fig. 8. An incisor prepared and magnified in the same manner, showing the

same circumstances in that tooth.

Fig. 9. The production of the permanent rudiment by means of a process given
off from temporary, shown in a lower incisor.

Fig. 10. The rudiments in a more advanced stage; the permanent being now

inclosed in its proper socket, though still connected with the tem

porary.

Fig. 11* The connection between the temporary tooth and the permanent ru

diment, as it exists after the former has passed through the gum.

Fig. 12. A view of the lower-jaw, after the whole temporary teeth have pass
ed through the gums, showing the relative position of the tempo
rary teeth, and the rudiments of the permanent at this period.

Fig. 13. Shows the formation and cavity of the fangs of the molares. The up
per row are those of the lower-jaw, and the lower those of the up.
per. A A, a a is the common cavity in the body of the tooth ;
which in the second, a a, is deeper than in the first. B shows the

bony arch thrown over the mouth of the cavity, and dividing that
into two openings, which give origin to the two fangs. C d"d the

progress of these fangs. F a molaris of the upper-jaw where the
mouth of the cavity is a little tucked in, at three different points
from which three ossifications shoot. G shows these ossifications,
and the begining of these fangs. H I K show the gradual growth
of these fangs.
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PLATE V.

Fig. 14 Is a comparative view of the incisors and grinders of the child
and adult ;

for the better understanding of which they are sawed down the middle,

showing, in a side view, the gradual increase of these teeth. The

uppermost row is of the child, and the lower of the adult, abed

show the gradual growth of the body, fangs and cavity of the incisors

of both ages, efgshow these circumstances in the grinders.

Fig. 15. 1—7 show the gradual growth of a single tooth, from its formation

nearly, to its being almost complete.

Fig. 16. A series of grinders of the child, from their being complete, to their

utmost decay, a is a grinder of the upper-jaw nearly complete, in

which the three fangs are almost formed, b has some of its fang

absorbed, c more, d still more, e nearly all gone, and / the whole

of the fangs gone, only the neck and body remaining.

Fig. 17. A series of incisores in the same state. No. 1. a completely formed

tooth ; 2, the fang somewhat decayed ; 3, more so ; 4, still more ; 5,

the fang almost gone ; and 6, the whole fang gone, the neck and

body only remaining.

Fig. 18. A horse's tooth that was just ready to be shed. The three parts of the

tooth, which stand up, inclosed the rising end of the young tooth.

This is all that was left of a long tooth.
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I NTRODUCTION.

The importance of the Teeth is such, that they deserve our utmost

attention, as well with respect to the preservation of them, when in

a healthy state, as to the methods of curing them, when diseased.

They require this attention, not only for the preservation of them

selves, as instruments useful to the body, but also on account of

other parts with which they are connected ; for diseases in the Teeth

are apt to produce diseases in the neighboring parts, frequently of

very serious consequences ; as will evidently appear in the follow

ing treatise.

One might at first imagine, that the diseases of the Teeth must be

very simple, and like those which take place every where else in the

bony parts of our body ; but experience shows the contrary. The

teeth being singular in their structure, and some other circumstances,

have diseases peculiar to themselves. These diseases, considered

abstractedly, are indeed very simple ; but by the relations which the

Teeth bear to the body in general, and to the parts with which they

are immediately connected, they become extremely complicated.
The diseases which may arise in consequence of those of the Teeth,

are various ; such as Abcesses, Carious Bones, &c. : many of which,

although proceeding originally from the Teeth, are more the object of

the Surgeon than of the Dentist, who will find himself as much at

a loss in such cases as if the abcess or carious bone were in the leg, or

any other distant part. All the diseases of the teeth, which are com

mon to them with the other parts of the body, should be put under

the management of the physician or surgeon ; but those which are

peculiar to the teeth, and their connections, belong properly to the

dentist.

It is not my present purpose to enumerate every disease capable

of producing such symptoms as may lead us to suspect the teeth ;

for the jaws may be affected by almost every kind of disorder. I shall

therefore confine myself to the diseases of the teeth, gums, and
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alveolar processes ; which parts having a peculiar connection, their

diseases fall properly within the province of the dentist. I shall also

purposely avoid entering into common surgery ; not to lead the dentist

beyond his depth, and to matters of which it is to be supposed he has

not acquired a competent knowledge
In order that the reader may perfectly understand what follows, it

will be necessary for him previously to consider and comprehend the

anatomy and uses of every part of a tooth, as explained in my

Natural History of the Human Teeth, to which I shall be obliged fre

quently to refer. Without such previous study, the dentist will often

be at a loss to account for many of the diseases and symptoms men

tioned here, and will retain many vulgar errors imbibed by conver

sing with ignorant people, or by reading books in which the anatomy
and physiology of the teeth are treated without a sufficient knowledge
of the subject.
Whichever of the connected parts be originally diseased, the teeth

are commonly the greatest sufferers. None of those parts can be dis

tempered, without communicating to the teeth such morbid effects,
as tend to the destruction of them.



A PRACTICAL TREATISE.

ON THE

DISEASES OF THE TEETH.

CHAP. I.—SEC. I.

THE DECAY OF THE TEETH, ARISI.XG TR.OM ROTTENNESS.

The most common disease to which the Teeth are exposed, is 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 pro
duce but little effect, as we find that Teeth are not subject to putre
faction after death ; and therefore I am apt to suspeet, that, during
life, there is some operation going on, which produces a change in

the diseased part. It almost always begins externally in a small part
of the body of the tooth, and commonly appears at first as an opake
white spot. This is owing to the enamel's losing its regular and

crystalized texture, and being reduced to a state Of powder, from the

attraction of cohesion being destroyed; which produces similar ef

fects to those of powdered crystal. When this has crumbled away,
the bony part of the Tooth is exposed ; and when the disease has at

tacked this part, it generally appears like a dark brown speck. Some- '

times however, there is no change of colour, and therefore the disease

is not observable, till it has made a considerable hole in the Tooth.

The dead part is generally at first round, but not always ; its particu.
lar figure depending more on the place where it begins, than on any
other circumstance. It is often observed on the hollow parts of the

grinding surface of the Molares, and there looks like a crack filled

with a very black substance. In the incisors, the disease usually be

gins pretty near the neck of the Tooth ; and the scooping process

goes on enlarging the cavity, commonly across the same part of the

Tooth, which almost divides it into two. When such a diseased tooth

gives way, the mischief is occasioned by its body breaking off.

When it attacks the bony part, it appears first to destroy the earth,
for the bone becomes softer and softer, and is at last so soft on the

exterior exposed surface, that it can be picked away with a pin, and
when allowed to dry, it cracks like dried clay.

2
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It begins sometimes in the inside
of the Tooth, although but.rarefy.

In this case the Tooth becomes of a shining black, from the darK

colour being seen through the remaining shell of the Tooth, and no

hole is found leading into the cavity, (a.)
This blackness is seldom more than a portion of the bony part

decayed or mortified. However, it often happens, that the remaining

part of the Tooth becomes simply dead ;- in which state it is capable

of taking on a dye. As it is generally on the external surface, one

might expect no great mischief would ensue ; but the tendency to

mortification goes deeper and deeper, till at last it arrives
at the cavi

ty of the Tooth, and the mortification follows. Mortification is com

mon to every part of the body : but in most other parts, this tendency

is owing in a great measure to the constitution, which being correc

ted, that disposition ceases ; but here it is local, and as such it would

appear that we have no power of resisting it. When gone thus far,

the decay makes a quicker progress, similar to those cases where the

decay begins in the cavity ; for then this disposition is given to the

whole cavity of the Tooth, which being a much larger surface than

what the disease had before to act upon, the increase of the decay
seems to be in the same proportion : at last it scoops out its inner sub

stance, till almost nothing is left but a thin shell, which, generally,,

being broken by mastication, a smaller or larger opening is made,

and the whole cavity becomes at length exposed.
The canal in the Fang of the Tooth is more slowly affected ; the

scooping process appears to stop there, for we seldom know a fang
become very hollow to its point, when in the form of a stump ; and it

sometime appears sound, even when the body of the Tooth is almost

destroyed : hence I conclude, that the Fang of the Tcoth has greater

living powers than the Body, by which the process of the disease is

retarded, and this part appears at last only to lose its living principle,
and not to take on the mortifying process above described ; for which

reason it remains simply a dead Fang; however, it does not remain

perfectly at rest, (b.)
This is the stage in which it is called a Stump. It begins now to

lose its sensibility, and is seldom afterwards the cause of pain.

(a.) Mr. Hunter may have had satisfactory evidence of the fact stated in this

section, of the internal origin of caries and of the blackening of the bony struc

ture beneath the enamel, while there was no injury of that substance; but in all

my practice for more than twenty years, I have never met with a solitary case of

this nature. I am, therefore, firmly of the opinion, that caries of the teeth always-
commences with a destruction of the enamel, as described so correctly by Mr.

Hunter, in the first two sections of this chapter.

(b.) The vitality or life of a tooth is often destroyed by blows, falls or other

accidents ; but this does not always occasion a decay or mortification of either

the crown or fang ; for I have seen such teeth twenty or thirty years after such

accident, which, though slightly changed in color, were yet perfectly sound.—

Therefore, the decay or mortification of a tooth and its death by accident, are

entirely different things.



JOHN HUNTER. 3

Thus in appearance, it will remain sometimes for many years, but

there will be more or less of a change going on ; Nature will be at

tempting to make up the deficiency, by endeavouring to increase the

Stump ; for in many cases we find the Stumps thickened and length
ened at their terminations, or small ends ; but it is a process she is

not equal to, therefore no advantages accrue from it. When she
either fails in this process, or is in such a state as not to attempt it,
then, by this condition of the tooth a stimulus is given to the alveolar
processes, which produces a filling up of the socket from the bottom,
whereby the stumps are gradually protruded. But although they
are pushed out at the bottom, they seldom or never project farther
beyond the gum than at first ; and that part of the tooth which

projects, seems to decay in proportion to its projection. Besides this

decay at the external end or the stump, there is an absorption of

the fang at the bottom, which is known by the following observa

tion : the end of the stump, which was in the gum or jaw, becomes

irregularly blunted, and often rough, and has not the appearance of

the end of the fang of a sound tooth.

Such stumps are in general easily extracted, being attached often

to little more than the gum, and that someiimes loosely.
Although the disease appears to be chiefly in the tooth itself, and

but little to depend on external causes, yet in many cases the part
which is already rotten, seems to have some influence upon that

which remains ; for if the rotten part be perfectly removed before it

has arrived at the canal of the tooth, a stop is sometimes put to the

farther progress of the decay, at least for a time.
However this is not constantly so ; it is oftener the contrary ; but

it is expedient in most cases to make this trial, as it is always right to

keep a tooth clerm, and free from specks.
This decay of the teeth does not seem to be so entirely the effect

of accident as might be imagined ; for it sometimes 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, &c.
This opinion is somewhat strengthened by the fore teeth in the low

er jaw not being so subject to decay as those in the upper, although
equally liable to all accidents arising from external influence, which

could produce the disease in general.
The fore teeth in the lowerjaw appear to be less subject to this

disease than any of the others ; the fore teeth in the upper jaw, and

the o-rinders in both, are of course more frequently affected.

This disease and its consequences, seem to be peculiar to youth and

middle age; the shedding teeth are as subject to it, if not more so,

than those intended to last through life ; and we seldom or ever see

any person, whose
teeth begin to rot after the age of fifty years.

This might be supposed to arise from the disproportion that the

number of teeth after fifty bear to them before it ; but the number of

seased teeth after fifty do not bear the same proportion.
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This disease has not hitherto been accounted for ; if it had been air

ways on the inside of the cavity, it might
have been supposed to be

owing to a deficiency of nourishment from some fault in the vascular

svstem ; but as it begins most commonly externally,
in a part where

the teeth in their most sound state receive little or no nourishment,

we cannot refer it to that cause.

It does not arise from any external injury, or from menstrua, which

have a power of dissolving part of a tooth ; for any thing of that kind

could not act so partially : and we can observe in those teeth where

disease has not gone deep, that from the black speck externally there

is a gradual decay or alteration leading to the cavity, and becoming
fainter and fainter. We may, therefore, reasonably suppose, that it

is a disease arising originally in the tooth itself ; because when once

the shell of the tooth has given way to the cavity, the cavity itself soon

becomes diseased in the same way. That the disease spreads thus

rapidly over the cavity, as soon as the tooth has given way, does not

depend simply on the exposure ; for if a sound tooth be broken by
accident, so as to expose the cavity, no such quick decay ensues :

however, sometimes we find in those cases, that exposure of the cavity
will produce a decay, and even pain, similar to an original disease ;

and in the diseased tooth we find that the exposure has a considerable

effect in hastening the progress of the disease ; for if the tooth be

stopped so as to prevent its exposure to external injury, its cavity will

not nearly so soon become diseased. Exposure therefore seems at

least to assist the decay, (c.)
How far a rotten tooth has the power of contaminating those next

tQ it, I believe, is not yet completely ascertained ; some cases seem

(c.) As to the cause of caries, I published my opinion many years ago, first

in Londqo, and afterwards in this city, and have seen no cause to espouse aeon-

trary opinion. I consider the immediate and exciting cause of dental decay, to
be always external to the tooth itself, and to consist of certain corrosive men

strua, to which these organs are exposed from bodily disease, improper aliments,

powerful medicines, and the thousand other sources of acrid filth and destruc-

tive poisons that become concentrated in the mouth and deposited upon the teeth.
These procuring causes of caries may indeed derive their origin from constitu

tional diseases acting upon the system at various periods of life, but whatever
internal defect of structure a tooth may derive from original organization, how
much soever it may be predisposed to take a diseased action under favorable

conditions, still, the tooth never decays till externally affected by putrescent, or
corrosive, or disorganizing matter, which breaks up its structure.

That such has been my uniform opinion, will be seen from the following ex-

tract from the work on the stomach and digestive organs, published by Thomas
Hare, Fellow of the Royal College of Surgeons in London, in 1821.
" The theories concerning the cause of decay in the teeth, which seem to

have met most attention, are those referring it to an ur.due degree of compres-
Bion exerted by their lateral surfaces on each other, and to a putrefactive fermen
tation of extraneous matter lodging in their interstices. The former has been

ably set forth by Mr. Bell, of St. Thomas's Hospital, in the Medico-chirurgical
Transactions ; the latter was published about two vears ago, by Mr. Parmlv

"

(Page 269.)
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to favour this idea, and many to contradict it. We frequently see
two teeth rotten in places exactly opposite to each other, and as one

of them began first to decay, it gives a suspicion that the last diseased
was infected by that which received the first morbid impression.
On the contrary, we often see one diseased, whilst another tooth,

in contact with the decayed part, remains perfectly sound.

SYMPTOMS OF INFLAMMATION.

Few or no symptoms areproducedby this disease besides the above

appearances, till the cavity of the tooth is exposed ; however, it often

happens, that a tenderness, or a soreness upon touch, 01 other external
influences, takes place long before ; but when the cavity is exposed,
then pain and other symptoms often begin, which are generally very
considerable ; however, the exposure of the cavity of a tooth, does
not in all cases give pain. Some teeth shall moulder wholly away,
without ever having any sensation.

In many cases, there will be acute pain upon the cavity being expos
ed, whicli will subside, and recur again, without producing any other

effect ; but it more frequently happens, that this pain is the first symp
tom of inflammation, and is in most cases very considerable ; more

so than that arising from such an inflammation in other places. The

surrounding parts sympathize commonly to a considerable extent, viz.

the gums, jaw bones, and integuments covering them ; they inflame

and swell so much as to affect the whole of that side of the face, where
the affected tooth is situated. The mouth can hardly be opened ; the

glands of that side of the neck often swell ; there is an increase

of the saliva, and the eye is almost closed ; the tooth not giving way
to the swelling of the soft parts within it : and for this reason the

local effects of the inflammation cannot be so visible as in the soft parts,
This inflammation of the tooth often lasts a considerable time, and

then gradually subsides. We may suppose, according to the general
law of inflammation, that jt is at first of the adhesive kind, and accord

ingly we sometimes find the teeth swelled at their ends, which is a

character of the adhesive stage of inflammation ; and sometimes two

fangs are grown together. That we seldom find adhesions between

the teeth and surrounding parts may be reasonably imputed to their

less aptitude for such connections. The suppurative inflammation suc
ceeds ; but as a tooth has not the power of suppuration which leads

to granulations, so as to be buried, covered up, and made part of our

selves, as happens to other bones, (which would destroy any use of a

tooth) the inflammation wears out, or rather the parts not being sus

ceptible of this irritation, beyond a certain time, the inflammation grad
ually goes off, and leaves the tooth in its original diseased state. No

permanent cure therefore can possibly be effected by such inflamma

tions, but the parts being left in the same state as before, they are still

subject to repetitions of inflammation, till some change takes place,
preventing future attacks, which I believe is generally, if not always,
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effected by the destruction of those parts which are the seat of it, viz :

the soft parts within the tooth.

Nature seems, in some measure, to have considered the teeth as

aliens, only giving them nourishment while sound and fit for service,
but not allowing them when diseased the common benefits of that so

ciety in which they are placed. They cannot exfoliate, as no opera
tions go on in them except growth : therefore, if any part is dead,
the living has not the power of throwing it off, and forming an exter

nal surface capable of supporting itself, like the other parts of the body :

indeed, if they had such a power, no good purpose could be answer

ed by it ; for a peice of tooth, simply dead, is almost as useful as if the

whole was living ; which may be observed every day.
The pain, however, appears to take its rise from the tooth as a cen

tre. That it should be more severe than what is generally produced
by similar inflammations in other parts of the body, may, perhaps, be
accounted for, when we consider, that these parts do not readily
yield ; as is likewise the case in whitloes.

It sometimes happens, that the mind is not directed to the real seat

of the disease, the sensation of pain not seeming to be in the diseased

tooth, but in some neighboring tooth, which is perfectly sound. This

has often misled operators, and the sympathising tooth has fallen a

sacrifice to their ignorance.
In all cases of diseased teeth, the pain is brought on by circumstan

ces unconnected with the disease ; as for instance cold, wherefore

they are more troublesome commonly in winter than in summer.

Extraneous matter entering the cavity, and touching the nerve and

vessels, will also bring on the pain.
This pain is frequently observed to be periodical ; sometimes there

being a perfect intermission, sometimes only an abatement of it. The

paroxysm comes on once in twenty-four hours ; and, for the most

part, towards the evening. The bark has therefore been tried ; but

that failing, the disorder has been suspected to be of the rheumatic

kind, and treated accordingly with no better success. At length,
after a more particular examination of the teeth, one of them has

been suspected to be unsound ; and being extracted, has put an end

to the disorder. This shews how injudicious it is to give medicines
in such cases, while the true state of the tooth is unknown.

This disease is often the cause of bad breath, more so than any
other disease of those parts ; especially when it has exposed the

■cavity of the tooth. This most probably arises from the rotten part
of the tooth, and the juices of the mouth, and food, all stagnating in

this hollow part, which is warm, and hastens putrefaction in them.
I come now to the prevention and cure of this disease.
The first thing to be considered, is, the cure of the decaying state

of the tooth, or rather the means of preventing the farther progress
of the decay ; and more especially before it hath reached the cavity,
whereby the tooth may be in some degree preserved ; the consequent
pain and inflammation, commonly called tooth ache, avoided, and of
ten the consequent abscesses called gum boils. I believe, however,
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that no such means of absolute prevention are as yet known. The

progress of the disease, in some cases, appears to have been retarded,

by removing that part which is already decayed ; but experience
shews, that there is but little dependence upon this practice. I have

known cases, where the black spot having been filed off and scooped
entirely out, the decay has stopped for many years. This practice
is supposed to prevent at least any effect, that the part already rot

ten may have upon the sounder parts ; however, if this is all the

good that arises from this practice) I believe, in most cases, it might
be as well omitted.

_
Even if it were an effectual practice, it could

not be an universal one ; for it is not always in the power of the ope
rator to remove this decayed part, either on account of its situation,
or on account of its having made too great a progress, before it is

discovered. When it is on the basis of a grinder, or on the posteri
or side of its neck, it can scarcely be reached. It becomes also im

practicable, when the disease is still allowed to go on, and the

cavity becomes exposed, so that the patient is now liable to all the

consequences already described, and the tooth is making haste to

wards a total decay ; in such a case, if the decay be not too far ad

vanced, that is, if it be not rendered useless simply as a tooth I would

advise that it be extracted ; then immediately boiled, with a view to

make it perfectly clean, and also destroy any life there may be in the

tooth ; and then that it be restored to the socket : this will prevent any
farther decay of the tooth, as it is now dead, and not to be acted upon

by any disease, but can only suffer chemically or mechanically, (d.)
This practice, however, I would only recommend in grinders,

where we have no other resource on account of the number of fangs,
as will be more fully explained hereafter. This practice has some

times been followed with success ; and when it does succeed, it an

swers the same end as the burning the nerve, but with much greater

certainty.
If the patient will not submit to have the tooth drawn, the nerve

may be burned : that this may have the desired effect, it must be

done to the very point of the fang, which is not always possible, (e.)

(d.) It is almost always in the power of a skilful operator to preserve any

tooth from future decay, wherever the disease may be situated, either by stop

ping, or by a judicious removal of the part
diseased : provided he has an oppor

tunity of doing so before the decay
has reached the internal cavity of the tooth.

In relation to the absurdity of boiling teeth and returning them to their sockets,

in the present improved state of dental knowledge, it is unnecessary to make

(e 1 For destroying nerves, it is now ascertained that cold iron is equally as

good as hot, and a hickory sliver, properly shaped, better than either, inasmuch

as it will follow the cavity better, excepting in those cases where the nerve can

not be destroyed by mechanical means. Among chemical agents I have found a

mixture of equal parts of the
white oxide of arsenic (arsemous acid,) and mor

phine made into a naste.with six times their bulk of conserve of roses to be perfect

ly effectual when applied carefully to the nerve. Mr. Spooner of this city, in his

treatise on the teeth, had the credit of introducing this remedy to the notice of

the profession. It has been tried for some years, by many of the first dentists in
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Either of the concentrated acids, such as those of vitriol, .nitre, of

sea salt, introduced as far into the fang of the tooth as possible, is ca

pable of destroying its soft parts, which most probably are the seat

of pain
•

a little caustic alkali will produce the same eftect. But it

is a„, difficult operation to introduce any of these substances into the

root of the fang, till the decay has gone a considerable length, espe

cially, if it be a tooth of the upper jaw ; for it is hardly possible to

make fluids pass against their own gravity ; in these cases, the com

mon caustic is the best application, as it is a solid. The caustic

should be introduced with a small dossil of lint, but even this will

scarcely convey it far enough. If it be the lowerjaw, the caustic need

only be introduced into the hollow of the tooth, for by its becoming
fluid, by the moisture of the part, it will then descend down the cavi

ty of the fang, as will also any of the acids ; but patients will often

not suffer this to be done, till they have endured much pain, and

several inflammations.

When there is no other symptom except pain in the tooth, we have

many modes of treatment recommended, which can only be tempo

rary in their effects. These act by derivation, or stimulus applied to

some other part of the body. Thus to burn the ear by hot irons, has

sometimes been a successful practice, and has relieved the tooth ache.
Some stimulating medicine, as spirit of lavender, snuffed up into the

nose, will often carry off the pain.
When an inflammation takes place in the surrounding parts, it

often is assisted by an additional cause, as cold, or fever : when the

inflammation hath taken place in a great degree, then it becomes
more the object of another consideration ; for it may be lessened like

any other inflammation arising from similar causes, the pressure of
an extraneous body, or exposure of an internal cavity.
If the inflammation be very great, it will be proper to take away

some blood. The patient may likewise properly be advised to hold
some strong vinous spirit for a considerable time, in his mouth. Di
luted acid, as vinegar, &c. may likewise be of use, applied in the
same manner. Likewise, preparations of lead Would be advisable ;
but these might prove dangerous, if they should be accidentallv swal
lowed.

If the skin is affected, poultices, containing some of the above men

tioned substances, produce relief. The pain, in many cases, being
often more than the patient can well bear, warm applications'to the
part have been recommended, such as hot brandy, to divert the
mind; also spices, essential oils, &c. which last are, perhaps the
best. A little lint orcotton soaked in laudanum, is often applied 'with
success ; and laudanum ought likewise" to be taken internally, to pro-
the country with uniform success, and cannotbe toTstr^nglTrlcommended 'tothe profession. Great care should always be taken to aecurelt VnX wvity and
prevent its absorption by the fluids of the mouth. It is Eoctor PJagJ'. oP7„io„,
S

°

f, Pehrsuaded me to use this remedy, that the arsenic is rendered stiS moreeffectual when used in connexion with a drop of kreosote.
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cure an interval of some ease. Blisters are of service in most in

flammations of these parts, whether they arise from a diseased tooth

or not. They cannot be applied to the part, but they divert the pain,
and draw this stimulus to another part: they may beconvenient'.y

placed behind the ear, or in the nape of the neck. These last men

tioned methods can only be considered as temporary means of relief,

and such as only affect the inflammation. Therefore the tooth is still

exposed to future attacks of the same disease.

STOPPING OF THE TEETH.

If the destruction of the life of the tooth, either by drawing and re

storing it again, or by the actual or potential cauteries, has not been

effected, and only the cure of the inflammation has been attempt

ed, another method of preventing inflammation is to be followed,

which is to allow as little stimulus to take place as possible. The

cavity of the tooth not being capable of taking the alarm like most

other cavities in the body, and of course not suppurating, as has been

already observed, often no more is necessary, either to prevent the

inflammation from taking place altogether, or extending farther, .than
to exclude all extraneous irritating matter ; therefore the stopping

up the cavity becomes, in many cases, the means of preventing fu

ture attacks of the inflammation, and often retards even the progress

of the disease, that is, the farther decay of the tooth, so that many

people go on for years thus
assisted : but it is a method which must

be put in practice early, otherwise
it cannot be continued long ; for,

if the disease has done considerable damage to the inside of the tooth,

so as to have weakened it much, the whole body of the tooth, most

probably, will soon give way in mastication : therefore, under such

circumstances, the patient must be cautioned,not
to make too free with

the tooth in eating.
Gold and lead are the metals generally made use of lor stopping

teeth Gold being less pliable, must be used in the leaf ; lead is so

soft in any form, as to take on any shape by a very small force.

Stuffiiug the hollow tooth with wax, galbanum, &c. can be but of

verv little service, as it is in most cases impossible to confine these

substances, or preserve them
from being soon worn away -however

they have their uses, as it is a practice which the patients themselves

can easily put in execution. .

.,,„,.

It often happens from neglect, and much oftener in spite of all the

means that can be used, that the tooth becomes so hollow, as to give

wav whereby the passage becomes
too large to keep in any of the

abov'ementioned substances ; however, in this case, it sometimes

haDDens that a considerable part of the body of the tooth will still

stand and then a small hole may be drilled through this part, and af

ter the cavity has been
well stopped, a small peg may be put into the

hole so as to keep in the lead, gold, &c. But when this cannot be

done we may consider the broken tooth as entirely useless, or at

least'it will soon be so ; and it is now open to attacks of inflamma-
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tion, which the patient must either bear,
or submit to have the tooth

pulled out. If the first be chosen, and the repeated inflammations

submitted to, a cure will be performed in time, by the stump becom

ing totally dead ; but it is better to have it pulled out, and surfer once

for all.
.

.

Upon pulling out these teeth, we may m general observe a pulpy

substance at the root of the fang, so firmly adhering to the fang, as to

be pulled out with it. This is in some pretty large, so as to have

made a considerable cavity at the bottom of the socket. This sub

stance is the first beginning of the formation of a gum boil, as it at

times inflames and suppurates, (f.)

(f.) Stopping teeth I consider the most important operation performed by the

dentiBt \ because, when effectually done, teeth are preserved in a perfectly

healthy and living condition, not merely for a few years, but for
the period of a

long life. It is to be regretted, that dentists generally have paid too little atten

tion to this operation, as there are but few in proportion to the whole number of

operators on the teeth, who perform it well, of which the public generally do not

eeem te be aware, making no distinction between teeth that are filled well and

those that are filled badly.. The latter of course, soon fail, nnd then the whole

profession are made to suffer from remarks like the following :—u Stopping teeth

is of no use. I have had mine filled and paid a high price for it, but the atop.

pings all came out." In this way thousands of valuable teeth are lost—the

whole operation brought into disrepute, and the whole profession made to suffer

by unskilful operators and ignorant pretenders in this- useful branch of the art.

For this operation, gold is the only substance known that can be permanently
relied on ; although there are cases in which tin and even lead may be of tempo-
rary advantage when employed with skill and judgment. I regard cements,

(pastes) fusible metals, amalgams, succedaneums, and all other substitutes for

the above named metals, as impositions on the public, never having seen a single
operation, in which these substances were employed, which would not have been
more permanent if even lead, the poorest of the above named metals, had been
used ; because it is less subject to decomposition and oxidation, to say nothing
of the poisonous qualities of the mercury, which most of the others contain.
I have never known a perfect master of the art of stopping teeth, either to employ

or recommend the substances which I here condemn ; and I believe the use of
them i3 almost wholly confined to those persons who are unacquainted with this
nice and difficult art. Gold should be employed in all cases where it is practica
ble ; but there are instances, in consequence of peculiar forms of cavities, in
which tin or lead being softer, will adhere to the cavity, and for a time perform
important uses. Mr. Thomas Bell of London, (and we can have no higher au-

thonty,) has the following remarks on this subject which correspond so well with
my own experience, that it gives me pleasure to append them to this note for the
benefit of our readers—And I with confidence assert, that 1 could obtain the
names of all the first dentists in Europe and in this country in corroboration of
the above.

•« The operation of filling the teeth is much better understood in the present
day than it was at the time when the foregoing directions were written. Not
withstanding the numerous experiments which have been made, and the innumer
able quack nostrums which have been introduced to the public with promises
which from their universality ought at once to be disbelieved, there is still no
method of filling teeth with success where the pulp is exposed, and no substance
which for durability and comfort can be compared to pure eold. All the amal
gams pastes, cements, or fusible metallic compositions, some of them ingeniousand plausible, have insuperable disadvantages. It is not meant that they may not
in some few cases partially eucceed where a tooth will not bear the pressure ne-
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SECTION. II.

THE DECAY OF THE TEETH BY DENUDATION.

There is another decay of the teeth much less common than that

already described, which has a very singular appearance. It is a

wasting of the substance of the tooth very different from the former.
In all the instances I have seen, it has begun on the exterior surface

of the tooth, pretty close to the arch of the gum. The first appear
ance is a want of enamel, whereby the bony part is left exposed,
but neither the enamel, nor the bony part alter in consistence as in the
above described decay. As this decay spreads, more and more of
the bone becomes exposed, in which respect also it differs from the

former decay ; and hence it may be called a denuding process. The

bony substance of the teeth also gives way, and the whole wasted sur

face has exactly the appearance, as if the tooth had been filed with a

rounded file, and afterwards had been finely polished. At these pla
ces the bony parts, being exposed, become brown.

I have seen instances, where it appeared as if the outer surface of

the bony part,which is in contact with the inner surface of the enam

el, had first been lost, so that the attraction of cohesion between the

two had been destroyed ; and as if the enamel had been separated
for want of suppoit, for it terminated all at once.

In one case, the two first incisors had lost the whole of the enamel]
on their anterior surfaces, they were hollowed from side to side, as

if a round file had been applied to them longitudinally, and1 had the

finest polish imaginable. The three grinders on each side appear

ed as if a round file had been used on them, in a contrary direction to

that on the incisors, viz: across their bodies close to the gum, so that

there was a groove running across their bodies, which was smooth in

the highest degree. Some of the other teeth in the same jaw had

begun to decay in a similar manner ; also the teeth in the lowerjaw
were become diseased.

I saw a case very lately, where the four incisors of the upper jaw
had lost their enamel entirely on their anterior surfaces, and there

was scarcely a tooth in the mouth, which had not the appearance of

having had a file applied across it close to the gum.

Those whom I have known, have not been able to attribute this

disease to any cause ; none of them had ever done any thing partieu-

cessary to render the gold sufficiently firm and solid, but in almost all cases

where these are available gold would be much more so.

In order to employ this method of retarding
or preventing the progress of decay

with the Greatest effect, the pulp must not have been exposed. In fact the ope-

ration should be had recourse to as soon as the enamel has given away, or even

lier and the decayed part can be drilled out of the tooth. When it has gone

C\\\ further the decayed portion must be entirely removed by means of little in

struments adapted to this purpose, and
the cavity being made perfectly dry, the

old beaten of a proper
thickness, is to be carefully pressed into the cavity until

ft is completely and solidly filled."



12 JOHN HUNTER.

lar to the teeth, nor was there in appearance any thing particular in

the constitution, which could give rise to such a disease. In the first

of these cases, the person was
about forty : in the last, about twenty

years of age. .

From its attacking certain teeth rather than others, in the same

head, and a particular part of the tooth, I suspect it to be an original
disease of the tooth itself; and not to depend on accident, way of

life, constitution, or any particular management of the tooth, (g.)

SECTION III.

SWELLING OF THE FANG.

Another disease of the teeth, is a swelling of the fang, which most

probably arises from inflammation, while the body continues sound,

and is of that kind which in any other bone would be called a Spina
Ventosa. It gives considerable pain, and nothing can be seen ex

ternally.
The pain may either be in the tooth itself, or the alveolar process

as it is obliged to give way to the increase of the fang.
Asa swelling of this kind does not tend to the suppurative inflam

mation, and as I have not been able to distinguish its symptoms from

those of the nervous tooth-ache, it becomes a matter of some difficulty
to the operator ; for the only cure yet known is the extraction of the

tooth ; which has been often neglected on a supposition that the pain
has been nervous.

These diseases of the teeth, arising from inflammation, become of

ten the cause of diseases in the alveolar processes, and gums, which

I shall proceed to describe.*

(g.) That Mr. Hunter has mistaken the cause of this denuding process, is

evident from the following fact, which seems to indicate that this disease results

from the condition of the fluids of the mouth.

I have seen many examples in which artificial human teeth have suffered this

denuding process exactly in the same manner as the original teeth in the same

mouth. But the following instance seems to settle the question beyond all doubt.
A gentleman who had lost his teeth, partly from this cause, came to us about four

years ago from a considerable distance, to procure artificial substitutes. A set of

human teeth of the best quality were accordingly provided, which, in the course
of three years and a half, on his return to us, were found to be grooved from the

surface to the central cavity.

*The affection here described is nothing more than a deposit of bony matter
around the fang, pioduced, doubtless, by inflammation of the periosteum. The
new bone is rather yellower and less opaque than the original structure. Hunter
has alluded here to the occurrence of nervous pains, produced by these cases. It

appears probable that the pressure of the new bone upon the nerves of the peri
osteum of the alveolus, or of the alveolar process itself, is the cause of this pain,
for it cannot be distinguished from local neuralgia produced by any other similar
cause. Cases of this description are detailed by Fox and myself, in which the

only method by which the true seat of pain could be ascertained was by striking
the affected tooth, by which pain was produced ; and the extraction of the tooth
at once exhibited the cause of the pain and effected its cure. thomas bell.
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SECTION IV.

- GUM BOILS.

Although suppuration cannot easily take place within the cavity of

a tooth, yet it often happens, that the inflammation, which is extended

beyond it, is so great, as to produce suppuration in the jaw at the bot

tom of the socket, where the diseased tooth is, forming there a small

abscess, commonly called a gum boil.

This inflammation is often very considerable, especially when the

first suppuration takes place. It is often more diffused than inflamma

tions in other parts, and affects the whole face, &c.

The matter, as in all other abscesses, makes its own way outwards,
and as it cannot be evacuated through the tooth, it destroys the alve

olar processes, and tumifies the gum, generally on the fore part, eith

er pointing directly at the root of the tooth, or separating the gum
from it ; and is evacuated in one or the other of these two ways, sel

dom on the inside of the gum ; however, this sometimes happens.
Gum boils seldom arise from other causes ; however, it sometimes

happens that they originate from a disease in the socket or jaw, hav

ing no connexion with the tooth, and only affecting it secondarily.
Upon drawing such teeth, thev are generally found diseased at or near

the point, being there very rough and irregular, similar to ulcerating
bones. There is no disease to appearance in the body of the tooth.

These last described gum boils may arise wholly from such a cause,

the appearance on the fang of the tooth being only an effect.

These -abscesses, whether arising from the teeth or the sockets;

always destroy the alveolar'processes on that side where they open ;

as it is very evident in the jaw bones of many sculls ; on which ac

count the looth becomes more or less loose. It may be perceived in

the living body : for when the alveolar process is entirely destroyed
on the outside of the tooth, if that tooth be moved, the motion will be

observed under the gum, along the whole length of the fang.
So far the teeth, alveolar process s and gums become diseased by

consent.

It is common for these abscesses to skin over, and in all appear

ance, heal. This is peculiar to thjse which open through the gums,

but those which discharge themselves between the gums and teeth,

can never heal up, because
the gum cannot unite with the tooth ;

however, the discharge in them becomes less at times, from a subsi

ding of the suppuration ; which indeed is what allows the other to

skin over. But either exposure to cold, or some other accidental

cause, occasioning a fresh inflammation, produces an increased sup

puration, which either opens the old orifice in the gum, or augments

the discharge by the side of the tooth ; however, I believe the inflam

mation in this last case is not so violent as in the other, where a fresh

ulceration is necessary for the passage of the matter.

Thus a gum boil goes on
for years, healing and opening alternately ;

the effect of which 'is, that the alveolar processes are at length ab-
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sorbed, and the tooth gets looser and looser, till it either drops out,
or is extracted.

Most probably in all such cases, the communication between the

cavity of the tooth and the jaw, is cut off; yet it keeps in part its

latteral attachments, especially when the gum grasps the tooth ; but

in those cases, where the matter passes between the gum and the

tooth, these attachments are less ; but some of them are still retained,

particularly on the side opposite to the passage for the matter.

Gum boils are easily known. Those which open through the gum

may be distinguished by a small rising between the arch of the gum,
and the attachment of the lip ; upon pressing the gum at the side of

this point, some matter will commonly be observed, oozing out at the

eminence. This eminence seldom subsides entirely ; for even when

there is no discharge, and the opening is healed over, a small rising
may still be perceived, which shews that the gum boil has been there.

Those gum boiis which discharge themselves between the gum
and the tooth, are always discovered by pressing the gum, whereby
the matter is pressed out, and is seen lying in the angle between the

gum and tooth.

These abscesses happen much more frequently in the upper jaw,
than in the lower, and also more frequently to the cuspidati, incisores,
and bicuspides in that jaw, than to the molares ; seldom to the fore

teeth in the lowerjaw.
As gum boils are in general the consequence of rotten teeth, we

find them in young and middle aged people more frequently than in

old ; but they appear to be most common to the shedding teeth.

This will arise from those teeth being more liable to become rotten ;

and perhaps there may be another reason, viz: the process of ulce

ration which goes on in these teeth, in some cases falling into sup

puration.
It sometimes happens in these gum boils, that a fungus will push

out at the orifice, from a luxuriant disposition to form granulations,
in the inside of the abcess, and the want of power to heal or skin ;

the same thing frequently happens in issues, where the parts have a

disposition to granulate, but have not the power of healing, on ac
count of an extraneous body being kept there. The tooth in the

present case acts as an extraneous body, and by the secretion of

matter the abscess is prevented from healing.
In the treatment of gum boils, .the practice will be the same,

whether the abscess has arisen from a diseased tooth, or a disease in

the socket.

The teeth being under such circumstances in the animal machine,
that they cannot partake of all the benefits of a cure in the same

manner as other parts do ; on that account, when an abcess forms
itself about the root of a tooth, the tooth by losing its connexion with
the other parts, loses every power of union, as it is not endowed with
the power of granulating, and thereby it becomes an extraneous

body, or at least acts here as an extraneous body, and one of the
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worst kind, such as it is not in the power of any operation of the
machine to get rid of. This is not the case with any other part of
the body, for when any other part becomes dead, the machine has
the power of separating it from the living, called sloughing or exfo
liation, and expelling it, whence a cure is effected; but in the case

of gum boils, the only cure of them is the extraction of the tooth.
As this is the last resource, every thing is to be done to make the

parts as easy under the disease as possible, so that this operation may
be postponed.
When the abscess has opened through the gum, I believe the best

method that can be tried with a view to prc\ent future gatherings, is
to prevent the closing up of the abscess ; and this may be done by en

larging the opening,, and keeping it enlarged, till the whole internal
surface of the cavity of the abscess is skinned over, or till the open
ing in the gum loses the disposition to close up, which will, in a great
measure, prevent any future formation of matter ; or at least what
ever is formed will find an easy outlet, which will prevent these accu
mulations from taking place ever after. The end of the fang will
indeed be hereby exposed ; but under such circumstances it will not
be in a wonse situation than when soaked in matter.

One method of doing this is to open the gum boils by a crucial inci
sion, the full width of the abscess, and fill it well with lint, which should
be dipped in lime water, or a diluted solution of lunar caustic ; made

by dissolving one drachm of the caustic in two ounces of distilled

water; and the wound should be dre"ssed very frequently, as it is

with difficulty that the dressing can be kept in. If this is not suffi

cient to keep the wound open, it may be touched with the lunar caus

tic, so as to produce a slough ; and this may be repeated, if it should
be found necessary.
One considerable disadvantage occurs in this practice, which is the

difficulty of keeping on the dressings ; but constant attention will

make up for the inconvenience of situation.

If the surface of the abscess be touched with the lapis septicus, and

the lip kept from coming in contact with the part for one minute, it

answers better than any other method ; for this, within that space of

time, will penetrate to the bottom.

The surface of the boil should be first wiped dry, as much as the

nature of the part will allow, to prevent as much as possible the

spreading of the caustic ; which by care can be prevented, as the

operator will watch it the whole time. %

To extract the tooth, then to file off any diseased part of it, and

immediately to replace it, has been practiced, but often without the

desired success ; for it has often happened, that a tooth has been in

troduced into a diseased jaw. This practice, however, has now and

then succeeded.

When a gum boil is formed on a back tooth, or molaris, such very

nice treatment is not necessary, as when it happens to the fore teeth ;

because, appearances are there of less consequence ; therefore, the
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furn may be slit down upon the fang through its whole length, from

the opening of the gum boil to its edge, which will prevent any fu

ture union ; and the whole cavity of the abscess, skinning over, will

prevent any future collection of matter. Th- wound appears after

wards like 'the hair lip, and therefore this practice is not advisa

ble where it would be much in view ; as when the disease is in the

fore teeth. In these cases, where the granulations push out through

the small opening, they may be cured by the method above mentioned ;

but if it is not complied with, they may be very safely cut off with a

knife or lancet. However, this does not effect a cure ; for they com

monly rise again. To slit the gum, in this case has been common, but

it is a bad method whenever the defect is in sight.*

SECTION V.

EXCItESENCES FROM THE GUM.

From bad teeth there are also sometimes excresences, arising at

once out of the gum ; near, or in contact with the diseased tooth.

In general they are easily extracted with a knife, or whatever cut

ting instrument can be best applied ; but this will vary according to

their situations, and the extent of their base.

They will often rise in a day or two after the operation as high as

ever : but this newly generated matter generally dies soon, and the

disease terminates well. They have often so much of a cancerous

appearance,
as to deter surgeons from meddling with them ; but

where they arise at once from th? gum, and appear to be the only
diseased part, I believe they have no malignant disposition.
However, I have seen them with very broad bases, and where the

whole could not be removed, and yet no bad consequences have at

tended their removal. These often rise again in a few years, by
which means they become very troublesome.

After the extirpation of them, it is often necessary to apply the

actual cautery to stop the bleeding; for arteries going to increased

parts are themselves incieased, and also become diseased ; and have

not the contractile power of a sound artery .j-

* The practical surgeon who has seen much of the diseases of the teeth will

see that the long detail of the treatment of gum -boils, or, as it may with more pro-

propriety be termed, alveolar abscess, is altogether supererogatory. The roots oc

casioning these gum-boils must be removed, or every other means will fail.

THOMAS BELL.

f Whenever the tumours here described are produced by the irritation arising
from diseased or dead teeth, they will constantly recur after removal, until the

cause is removed by the extraction of the teeth ; and it often happens that after

this operation they disappear spontaneously. It is not uncommon for a tumour

of this description so completely to conceal the stump that has occasioned its

growth, that it is only by the excision of the tumour that the cause can be ascer

tained. It is therefore necessary in all cases of this description that a root should

be carefully searched for after the removal of such a tumour. t. b.
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SECTION VI.

DEEPLY SEATED ABSCESSES IN THE JAWS.

Sometimes deeper abscesses occur than those commonly ca'led

gum boils. They are often of very serious consequences, producing
carious bones, &c. These commonly arise from a disease in the

tooth, and more especially in the cuspidati ; those teeth passing far

ther into the jaw than the others. Their depth in the jaw being
beyond the attachment of the lip to the gum, if an abscess forms

at their points, it more readily makes its way through the common

integuments of the face, than between the gum and lip, which disfi

gures the face ; and when in the lower jaw, looks like the evil.

In the upper jaw it makes a disagreeable scar on the face about

half an inch from the nose.

These, although they may sometimes arise from diseases of the

teeth and gums, yet are properly the object of common surgery ; and

the surgeon must apply to the dentist, if his assistance is necessary,
to pull out the tooth, or to perform any other operation which comes

under his province.
It sometimes happens that the abscess is situated some way from

the root of the diseased tooth, both in the upper jaw and the lower ;

but, I think, more frequently in the lower. When it threatens to

open externally on the skin of the face, great care should be taken

to prevent it, and an opening very early made into the swelling on

the inside of the lip ; for it is generally very readily felt there. This

practice of early opening these abscesses upon the inside of the

mouth is more necessary, when the abscess is in the lower jaw, than
when in the upper ; because matter by its weight always produces
ulceration more readily at the lower part. I have seen this prac

tice answer, even when the matter had come so near the skin, as

to have inflamed it. If it is in the upper, the opening need not be so

very large ; as the matter will have a depending outlet.

To prevent a relapse of the disease, it will in most cases be neces

sary to pull out the tooth ; which has either been the first cause, or

has become diseased, in consequence of the formation of the abscess ;

and in either case is capable of re-producing the disease.

The mouth should be often washed ; and while the water is with

in the mouth, the skin should be pressed opposite to the abscess.

If the life of the bone be destroyed, it will exfoliate ; and very

probably two or three of the
teeth may come away with the exfolia

tion. Little should be done in such cases, except that the patient
should keep the mouth as clean as possible by frequently washing it,

and when the bones exfoliate, they should be removed as soon as pos

sible. In these cases it is but too common for the Dentist to be very

busy, and perhaps do mischief through ignorance.

3
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SECTION VII.

ABSCESS OF THE ANTRUM MAXILLARE.

The AntrumMaxillare is very subject to inflammation and suppu-

ration, by means of diseases of the neighboring parts,
and particularly

of the duct leading to the nose being obliterated. Whether this is the

cause, or only an effect, is not easily determined, but
there is great rea

son to suppose it an attendant, from some of the symptoms. If it be

a cause, we may suppose, that the natural
mucus of these cavities ac

cumulating, irritates and produces inflammation for its own exit ; in

the same manner as an obstruction to the passage of the tears

through the ductus ad nasum, produces an abscess of the lachrymal
sac.

This inflammation of the Antrum gives a pain which will be at the

first taken for the tooth-ache, especially if there be a bad tooth in

that side ; however, in these cases, the nose is more affected than

commonly in a tooth-ache.

The eye is also affected ; and it is very common for people with

such a disease to have a severe pain in the forehead where the frontal

sinuses are placed ; but still the symptoms are not sufficient to distin

guish the disease. Time must disclose the true cause of the pain ; for

it will commonly continue longer than that which arises from a dis

eased tooth, and will become more and more severe ; after which a

redness will be observed on the fore part ofthe cheek, somewhat high
er than the roots of the teeth, and a hardness in the same place,
which will be considerably circumscribed. This hardness may be

felt rather highly situated on the inside of the lip.
As this disease has been often treated of by surgeons, I shall only

make the following remarks concerning it.

The first part of the cure, as well as of that of all other abscesses,
is to make an opening, but not in the part where it threatens to point ;

for that would generally be through the skin of the cheek.

If the disease is known early, before it has caused the destruction of

the fore part of the bone, there are two ways ofopening the abscess :

one by perforating the partition between the antrum and the nose,

which may be done ; and the other by drawing the first or second

grinder of that side, and perforating the partition between the root

of the alveolar process and the antrum, so that the matter may be

discharged for the future that way.
But if the fore part of the bone has been destroyed, an opening may

be made on the inside of the lip, where the abscess most probably
will be felt ; but this will be more apt than the other perforation to
heal, and thereby may occasion a new accumulation ; which is to be

avoided, if possible, by putting in practice all the common methods
of preventing openings from healing or closing up ; but this practice
will rather prove troublesome ; therefore the drawing the tooth is to

be preferred, because it is not so liable to this objection.
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CHAPTER II.

OF THE DISEASES OF THE ALVEOLAR PROCESSES, AND TUB CONSE

QUENCES OF THEM.

Having thus far treated of the diseases of the teeth themselves,
and those of the sockets and gums, which either arise from them, or
are similar to such as arise from them, I come now to consider the
diseases which take place primarily in the sockets, when the teeth
are perfectly sound : these appear to be two ; and yet I am not sure

but that they are both fundamentally the same, proceeding together
from the same cause, or one depending on the other.

The first effect, which takes place, is a wasting of the alveolar pro
cesses, which are in many people gradually absorbed, and taken into
the system. This wasting begins first at the edge of the socket, and

gradually goes on to the root or bottom.

The gum, which is supported by the alveolar process, loses its con
nexion, and recedes from the body of the tooth, in proportion as the
socket is lost ; in consequence of which, first the neck, and then more

or less of the fang itself, becomes exposed. The tooth of course be

comes extremely loose, and at last drops out.

The other effect is a filling up of the socket at the bottom, whereby
the tooth is gradually pushed out. As this disease seldom happens
without being attended by the other, it is most probable that they gen

erally both arise from the same cause. The second in these cases

may be an effect of the first. Both combine to hasten the loss of the

tooth ; but it sometimes happens that they act separately : for I have

seer/, cases where the gum was leaving the teeth, and yet the tooth

was not in the least protruded ; on the other hand, I have seen cases,

where the tooth was protruding, and yet the gum kept its breadth ;

but where this is not the case and the gums give way, the gums gene

rally become extremely diseased ; and as they are separated from

both the teeth and the alveolar process, there is a very considerable

discharge ofmatter from those detached surfaces.

Though the wasting of the alveoli at their mouths, and the filling

up at their bottoms,
are to be considered as diseases, when they hap

pen early in life ; yet it would appear to
be only on account of a nat

ural effect taking place too soon ; for the same thing is very common

in old ao-e : and also, as this process of filling up the bottom, and was

ting of the mouths of the alveolar processes, takes place in all ages,

where a tooth has been drawn, and the connexion between the two

parts is destroyed, this might lead
us to suspect, the original cause of

these diseases may be a want of that perfect harmony, which is requir

ed between the tooth and socket, whereby a stimulus may be given
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in some degree similar to the loss of a tooth ; and by destroying that

stimulus upon which the absorption of the process and the filling up

of the socket depend, the natural disposition may be restored. This

last opinion is strengthened by the following case.

One of the first incisores of the upper jaw ofa young lady was grad-
uallv falling lower and lower. She was desirous of having a tooth

transplanted, which might better fit the shallow socket, as it was now

become : she consulted me : I objected to this, fearing that the same

disposition might still continue ; in which case the new tooth would be

probably pushed out in about half a year ; that the time since the old

one began to sink, and a relief of so short a continuance, would be all

the advantage gained by the operation ; but 1 observed at the same

time, that the operation might have the effect of destroying the dispo
sition to filling up, so that the new toothmight keep its ground. This

idea turned the balance in favour of the operation ; and it was per
formed. Time shewed that the reasoning was just : the tooth fasten

ed ; and has kept its situation for some years.
These diseases arise often from visible causes. Any thing that oc

casions a considerable and long continued inflammation in those parts,
such paticularly as a salivation, will produce the same effect. The

scurvy also, when carried to a great height attacks the gums, and the
alveolar processes, which becomes a cause of the dissolution of those

parts. This is the most remarkable in the scurvy at sea.

When the disease arises from these two last causes, the gums are

either affected with the same disease, together with the alveolar pro
cesses, or they sympathize with them. They swell, become soft and
tender ; and, upon the least pressure or friction, bleed very freely.
How far these diseases can be prevented and cured, is, I believe,

not known.

The practice hath been principally to scarify the gums freely : and
this with a view to fasten the teeth made loose by the disease, which
has therefore generally made a considerable progress before even an
attempt towards a cure has been made. This scarification has cer

tainly a good effect in some cases, the teeth thereby becomingmuch
faster ; but how far the alveolar processes have been destroyed in
such instances, cannot be determined. Perhaps, only a general full
ness of the attaching membrane, between the tooth and the process
had taken place, as in a slight salivation, so as to push the tooth a lit-

t!-?T?,y °^t0f l,he bonysocket 5 which having subsided by the plen
tiful bleeding, the tooth ofcourse becomes fast. Or perhaps by pro

ducmg an inflammation ofanother kind, the first inflammation or dis
position to inflame, is destroyed ; which evidently appeared in the
case of the young ladv above mentioned.
If the above practice is unsuccessful, and the tooth continues to protrude, i will either become very troubelsome, or a great deformity.A fore tooth may not, indeed, be at first so troubelsome as a grinded

greeaWetTh "ye
^% *"** '" bUt il WiU be extrem^ disa!
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If the cause cannot be removed, the effect must be the object ofour
attention, lo file down the projecting part is the only thing that can
De done ; but care must be taken not to file into the cavity, otherwise
pain, innammation, and other bad consequences, may probably ensue.

h Affi practlcf,' however, will be very troublesome, because it will
oe difficult to file a loose tooth. At last the tooth will drop out, which

uu

a" t0 a11 farther trouble-
If the alveoli have really been destroyed, in those cases of loose

teeth which have become firm again, it would be difficult to ascertain
whether they have a power of renewing themselves, analagous to that
power by which they first grow ; or whether the fastening be effected
by a closing of the gum and process to the teeth. When the dis
ease arises from the scurvy, the first attempt must be to cure that dis
ease ; and afterwards the above local treatment may be of service.

Together with drawing blood from the gums, astringents have al

ways been used to harden them. But when the disease does not arise
from any constitutional cause, which may be removed, (such as the

sea-scurvy or salivation) but from a disposition in the parts themselves,
I have seen little relief given by them.
The tincture of myrrh, tincture of peruvian bark, and sea-water,

are some of the applications which have been recommended.
In such cases 1 have seen considerable benefit from the use of the

tincture of bark and laudanum, in the proportion of two parts of the
tincture of bark to one of the laudanum ; and this to be used frequent -

ly, and at each time to be kept in the mouth during ten, fifteen, or

twenty minutes.

CHAPTER III.

OF THE DISEASES OF THE GUMS, AND THE CONSEQUENCES OF THEM.

SECTION I.

The Scurvy in the Gums, (vulgarly so called.)

The gums
are extremely subject to diseases, the symptoms of

which, in an advanced state of them, are in general such as were de

scribed in the preceding chapter.
They swell, become extremely tender, and bleed upon every occa

sion; which circumstances being somewhat similar to those observa

ble in the true scurvy, the disease has generally been called a scurvy
in the gums.
8ut as this seems to be the principal way in which the gums are

affected, I suspect, that the same symptoms may arise from various

causes ; as I have often seen the same appearances in children evi

dently of a scrofulous habit ; and have also suspected them in grown
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people: they likewise frequently appear in persons,
who are, in all

other respects, perfectly healthy. ,covvp

When the sums first begin to have a tenderness, we may
obsei ve

it first on theif edges: the common smooth skin of the gum is not con

tinued to its very edge, but becomes at
the edge a little rough like a

border, and somewhat thickened.
The part of the gum,

between two

teeth, swells, and often pushes out like luxuriant flesh, which is fre

quently very tender. ,

The" inflammation is often carried so far as to make the gums ul

cerate ; so that the gums in many
cases have a common ulcer upon

them ; by which process, a part of the
teeth are denuded. This is of

ten on one part only, often only on one jaw ; while in some cases it is

on the whole gums on both jaws.
In this case it often happens, that the alveolar process disappears,

after the manner above described, by taking part in the inflamma

tion, either from the same cause, or from sympathy. In such ca

ses there is always a very considerable discharge of matter from the

inside of the gum, and alveolar process,
which always takes the course

of the tooth for its exit.

In many of these cases we find, that while the gums are ulcerating
in one part, they are swelling and becoming spongy in another, and

hanging loose upon the teeth ; and this often takes place, where there

is no ulceration in any part.
The treatment, proper in this disease, where the gums

become luxu

riant, from a kind of tumefaction, is generally to cut away all the re

dundant swellings of the gum. I have seen several instances, where

this has succeeded ; but still I am inclined to think, that this is not the

best practice ; for it is not that an adventitious substance is thus re

moved, as in the cause of luxuriant granulation, from a sore, but a part
of the gum itself is destroyed, in like manner as a part enlarged by in
flammation may be reduced by the knife to its natural size ; which

would certainly be bad practice. I should suspect, that the good ari

sing from such practice, is owing to the bleeding which takes place ;

especially as I have found from experience, that simply scarifying
the gums has answered the same purpose. Where there are reasons

for supposing it to arise from a peculiarity in the constitution, the
treatment should be such as will remove this peculiarity.
If the constitution is scorbutic, it must be treated with a view to the

original disease. If scrofulous, local treatment, by wounding the parts
may do harm ; but sea-bathing, and washing the mouth frequently
with sea-water, are the most powerful means of cure that I know.

SECTION II.

CALLOUS THICKENING OF THE GUM.

The gums are also subject to other diseases, abstracted from their
connexion with the alveoli and teeth ; which do not wholly belong
to our present subject.
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lar place^of0"1^0!! °ne is the tnickenmg of tne gum m some particu-
of these hav

a calIous nature, similar to an excrescence. Many

meddlino-w'?iai?anCer°US aPPearance, which deters the surgeon from

Thpv m I r

; butin Seneral, without reason.

hieJ\L^l en!en rcmoved by the knife, but not always. The

IS follows, is generally so considerable, that it is fre
quently necessary to apply the actual cautery.

Jr!ZnSOranmCSgfOW again, which subjects the patient to the same
operation. I have known them extracted six times ; but, in such
cases, I suspect that they really have a cancerous disposition ; at
least, it has been so in two cases, which have fallen under my obser
vation. J

But here the skill of the
surgeon, rather than that of the dentist, is

required.

CHAPTER IV.

OF ISERVOUS PAINS IN THE JAWS.

There is one disease of the jaws which seems in reality to have no

connexion with the teeth, but of which the teeth are generally sus

pected to be the cause. This deserves to be taken notice of in this

place, because operators have frequently been deceived by it, and
even sound teeth have sometimes been extracted through an unfortu

nate mistake.

This pain is seated in some one part of the jaws. As simple pain
demonstrates nothing, a tooth is often suspected, and is perhaps drawn
out ; but still the pain continues, with this difference however, that it
now seems to be in the root of the next tooth : it is then supposed ei

ther by the patient or the operator, that the wrong tooth was extract
ed ; wherefore, that in which the pain now seems to be, is drawn, but

with as little benefit. I have known cases of this kind, where all the

teeth of the affected side of the jaw, have been out, and the pain has

continued in the jaw : in others, it has had a different effect, the sen

sation of pain has become more diffused, and has at last, attacked the

corresponding side of the tongue. In the first case, I have known it

recommended to cut down upon the jaw, and even to perforate and

cauterise it, but all without effect.

Hence it should appear, that the pain, in question, does not arise

from any disease in the part, but is entirely a nervous affection.

It is sometimes brought on, or increased, by affections of the mind,
of which I once saw a remarkable instance in a young lady.
It often has its periods, and these are frequently very regular.
The regularity of its periods gives an idea of its being a proper

case for the bark, which however frequently fails.
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I have seen cases of some years standing, where
the hemlock has

succeeded, when the bark has had no effect ; but sometimes all at

tempts prove unsuccessful.
Sea bathing has been m some cases ot

singular service.*

CHAPTER V.

OF THE EXTRANEOUS MATTER UPON THE TEETH.

There are parts of the tooth, which lie out of the way of friction,

viz. the angles made by two teeth, and the small indentation between

the tooth and gum. .»

Into these places the juices are pressed and there stagnate, giving

them at first the appearance of being stained or dirty. A tooth in this

stage is generally clean for some way from its cutting edge, towards

the gum, on account of the motion of
the lips upon it, and the pressure

of the food, &c. It is also pretty clean close to the gum, from the

motion of the loose edge of the gum upon that part, but this circum

stance is only observable in those who have their gums perfectly sound;
for in others, this loose edge of the gum is either lost, or no longer re

tains its free motion.

If art be not now used, as the natural motion of the parts is not suf

ficient, the incrustation increasing covers more and more of the teeth.

As mastication generally keeps that part clear which is near to the

edges and grinding surfaces ; and as the motion of the lips in some

measure retards its growth outwards, it accumulates on the parts

* The disease here treated of is evidently that which has, since the time of

Hunter, been so often treated of under the terms Neuralgia and Tic-douloureux.

It is unnecessary here to say much on the subject of thi6 disease when arising
from constitutional causes, in which case, I believe, the periodical character will

almost always distinguish it ; but it may not be useless to offer a few observa

tions on those cases of local neuralgia which are more or less connected with the

teeth, and which more or less nearly stimulate tic-doloureux, especially when

occurring in a constitution predisposed to that affection. It appears that the

pressure of an extraneous body on the fibre ot a nerve will produce the peculiar
pain in question. Hence it not unfrequently happens that the deposite of bony
matter on the extremity of the root of a tooth, the existence of a dead tooth, and
any other similar cause will produce it. I have seen a case in which every con

stitutional remedy, usually employed in tic-doloureux, had been employed with
out effect for an affection of this kind, which had become excessively violent in
its attacks ; and on learning that it had existed ever since the extraction of a
tooth, the part was carefully examined, and a small spicula of the alveolar pro
cess was discovered under the edge of the gum, on touching which the paroxysm
of pain was instantly excited. The removal of this spicula was at once success

ful. This case is here mentioned to show how trifling a cause may produce the
most severe pains of this description, and to point out the necessity for a careful
and even minute examination of the part in which the pain appears to com-
mence.—thomas bell.
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above mentioned, till it rises almost as high as the gum ; its growth
being now retarded in that direction, it accumulates on the edge next

to the gum, so that in time it passes over the gum, of whicli
it covers

a greater or less portion. When it has increased so much as to touch
the gum, (which very soon happens, especially in the angle between
the teeth) it produces ulceration of that part and a train of bad con

sequences. Often the gums receding from this matter, become very
tender and subject to hemorrhage.
The alveolar processes frequently take part with the gums, and ul

cerate, so that the teeth are left without their support, and at last drop
out, similarly to the diseases of these parts already described.

All our juices contain a considerable quantity of calcareous earth,
which is dissolved in them, and which is separated from them upon

exposure, which continues mixed with the mucus ; so that the extra

neous matter consits of earth and the common secreted mucus.

This disposition of the juices of the mouth to abound so much

with earth, seems to be peculiar to some people, perhaps to some

constitutions ; but I have not been able to ascertain what these are.

We find persons who seem to have nothing particular, either in

constitution or way of life, so subject to this accumulation, that the

common methods of prevention, such as washing and brushing the

teeth, have not the desired effect.

The disposition is so strong in some people, that the concretion

forms on the whole body of the tooth : 1 have seen it even on the

grinding surface of the molares, and often two or three teeth are ce

mented0 together with it. This I think could only happen to those

who seldom or never use these teeth. It is very apt to accumulate

on a tooth the opposite of which is lost.

I once saw a case of this kind, where the accumulation, which was

on a grinder, appeared like a tumour on the inside of the mouth, and

made a rising in the cheek,which was supposed by every one that felt

it, to be a scirrhous tumour forming on the cheek ; but it broke offand

discovered what it was.

This accumulation is very apt to begin during a fit of sickness,

when the extraneous juices are allowed to rest ; and perhaps the juices

themselves may have at this time a greater tendency to produce the

incrusting matter.
.

It may also arise from any circumstance, which prevents a person

from eating solids, whereby the different parts of the mouth have less

motion on each other. Lying-in women are instances of this ; not

to mention that the assistance ofart in keeping the teeth clean is com

monly wanting under such circumstances.

The adventitious substance, as was said before, is composed ot mu

cus or animal juices, and calcareous earth; the earth is attached to

and crystalized upon the tooth, and the mucus is entangled in these

CF^he removal of this adventitious matter, is apart in which the den

tist ou^ht to be very cautious ; he should be perfectly master of the

4
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difference between the natural or original tooth, and the adventitious

matter; and he should be sensible of the propriety of saving as much

as possible of the tooth, and at the same time take pains to remove all

that which is not natural. Many persons have had their teeth wholly

spoiled by an injudicious treatment of them in this respect.
As the cause of this incrustation is not either a known disease of the

constitution, or of the parts, but depends on a property of the matter,
secreted, simply as inanimate matter ; the remedy of course becomes

either mechanical or chemical.

The mechanical remedies are friction, filing, and picking. The

first is sufficient, when the teeth are only beginning to be discoloured ;

or, when already clean, they may be thus kept clean. Various are

the methods proposed; to wash them with cold water, and at the same

time to rub them with a piece ofcloth on the fore finger, has been

thought sufficient by some ; others have recommended the dust of a

burnt cork, burnt bread, &c. with a view to act with more power on

the adventitious matter, than what can be applied by the means of a

soft brush or cloth.

In cases where this incrustation has been more considerable, pow
ders of various kinds have been employed, such as tartar, bole, and

many others.

Cream of tartar is often used, which at the same time that it acts

mechanically, has likewise a chymical power, and dissolves this mat
ter.

Other mechanical means are instruments to pick, scrape, and file off
the calcarious earth ; these should only be made use of when it is in

large quantities, and with great caution, as the teeth may be some

what loose ; or, a part of the tooth may be broken offwith the incrus
tation.

The chymical means are solvents : these are either alkalies or

acids ; the alkaline salt will answer very well eariy in the disease ;
for the crust in the first stage consists chiefly of mucus, which the al
kali will remove very readily ; but it should not be used too freely,
as it rather softens the gums, and makes them extremely tender.
Acids are also employed with success, as they dissolve the earth

but are attended with this disadvantage, that thev act with more force
upon the tooth itself, dissolving part of it, which is to be avoided if
possible ; for no part of a sound tooth can be spared.
We may observe that people who eat a good deafof salad or fruit

have their teeth much cleaner than common ; which is owinn- to the
acids in those fruits ; and for the same reason people's teeth are com

monly cleaner in summer than in winter, in those countries where
there is a great plenty of fruit. When the accumulation has been
considerable, the teeth and gums will feel tender on the removal of
this matter, and even be affected by cold air j but this will not be of
long continuance.
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CHAPTER VI.

OF THE IRREGULARITY OF TnE TEETH.

As that part of each jaw, which holds the ten fore teeth, is exact

ly of the same size when it contains those of the first set, as when it
contains those of the second ; and as these last often occupy a much

larger space than the first, in such cases the second set are obliged to

stand very irregularly.
This happens much oftener in the upper jaw, than in the lower :

because, the difference of the size of the two sets is much greater in
that jaw.
This irregularity is observed almost solely in the incisores and

cuspidati: for they are the only teeth which are larger than their pre
decessors.

It most frequently happens to the cuspidati, because they are often

formed later than the bicuspides ; in consequence of which, the
whole space is taken up before they make their appearance : in such

cases they are obliged to shoot forwards or outwards over the se

cond incisor. However, it frequently happens to the incisores, but

seldom to such a degree. This arises often from the temporary cus

pidatus of one or both sides standing firm. I have seen the irregu
larities so much as to appear like a double row.

The bicuspides generally have sufficient room to grow, because

even more space, than what they can occupy, is kept for them by
the temporary grinders. This however is not universally the case ;

for I l.ave seen where the bicuspides were obliged to grow out of

the circle, very probably from their being later in growing than com

mon.

That it is from want of room in the jaw, and not from any effect

that the first set produce upon them is evident ; first, because in all

cases of irregularity we find that there is really no room in the jaw,
to allow of placing all the teeth properly in the circle ; so that some

are necessarily on the outside of the circle, others within it, while oth

ers are turned with their edges obliquely as it were, warped ; and

secondly, because the bicuspides are not out of the circle, although
thev are as much influenced by the first set as any of the others.

As they are not influenced by the first set, it cannot be of any ser

vice to draw the first possessor ; for that gives way in the same pro

portion as the other advances. As the succeeding tooth however is

broader, it often interferes with a shedding tooth next to it, the fang

of which not being influenced by the growth of its own succeeding

tooth, it does not decay in proportion as the other advances, and

therefore the drawing of the adjoining shedding tooth is often of ser

vice.
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In cases of considerable irregularity for want of room, a principal
object is to remove those which are most out of their place, and

thereby procure room for the others which are to be brought into the

circle.

To extract an irregular tooth would answer but little purpose, if no

alteration could be made in the situation of the rest ; but we find that

the very principle upon which teeth are made to grow irregularly, is

capable, if pnperly directed, of bringing them even again. This prin

ciple, is the power which many parts (especially bones) have of mo

ving out of the way ofmechanical pressure.
The irregularity of the teeth is at first owing to the mechanical

pressure ; for one tooth getting the start of another, and fixing firmly
in its place, becomes a resistance to the young, loose, forming tooth,

and give* it an oblique direction. The same principle takes place in

a completely formed tooth, whenever a pressure is made upon it.

Probably a tooth might by slow degrees be moved to any part of the

mouth, for 1 have seen the cuspidati pressed into the place of the in

cisores. However it is observed, that the teeth are easier moved

backwards than forwards, and when moved back that they are per

manent, but often, when moved forwards, that they are very apt to

recede.

The best time for moving the teeth is in youth,while the jaws have an

adapting disposition, for, after a certain time, they do not so readily suit

themselves to the ii regularity of the teeth. This we see plainly to be

the case, when we compare the loss of a tooth at the age of fifteen

years, and at that of thirty or forty. In the first case we find, that

the two neighboring teeth approach one another, in every part alike,
till they are close ; but in the second, the distance in the jaw, between
the two neighbouring teeth, remains the same, while the bodies will

in a small degree incline to one another from want of lateral support.
And this circumstance of the bodies of the teeth yielding to pres

sure upon their base, shews that, even in the adult, they might be

brought nearer to one another by art properly applied.
As the operation of moving the teeth is by lateral pressure upon

their bodies, these bodies must first have passed thiough the gum suf

ficiently for a hold to be taken.

The best time seems to be, when the two grinders of the child have

been shed ; for at this time a natural alteration is taking place in that

part of the jaw.
The means of making this pressure I shall only slightly describe,

as they will greatly vary according to circumstances, so considerably
indeed, that scarcely two cases are to be treated alike, and in gene
ral the dentists are tolerably well acquainted with the methods.
In general, it is done with ligatures or plates of silver. The liga

tures answer best when it is only required to bring two teeth closer

together, which are pretty much in the circle. The trouble attending
this is but trifling, as it is only that of having them tied once a week
or fortnight.
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Where teeth
growing out of the circle, are to be brought into it,

curved silver plates, of a proper construction must be used. These
are

generally made to act on three points, two fixed points on the

standing teeth, and the third on the tooth which is to be moved.

inatpart of the plate, which rests on the two standing teeth, must
be ot a sufficient length for that purpose, while the curved part is short,
and goes on the opposite side of the tooth to be moved. Its effect

depends very much on the attention of the patient, who must frequen
tly press hard upon it with the teeth of the opposite jaw ; so that this
method is much more troublesome to the patient than the ligature.
It is impossible to give absolute directions what tooth or teeth ought

to be pulled out. That must be left to the judgment of the operator ;

but the following general hints may be of service.

1. If there is any one tooth very much out of the row, and all oth

ers regular, that tooth may be removed, and the two neighbouring
ones brought closer together.
2. If there are two or more teeth of the same side very irregular,

(as for instance, the second incisor and cuspidatus) and it appears to

be of no consequence, with respect to regularity, which of them is

removed, I shall recommend the extraction of the farthest back of

the two, viz. the cuspidatus : because, if there should be any space, not
filled up, when the other is brought into the row, it will not be so

readily seen.

3. If the above-mentioned two teeth are not in the circle, but still

not far out of it, and yet there is not room for both ; in such a case ;

I would recommend the extraction of the first bicuspis, although it

should be perfectly in the row, because the two others will then be

easily brought into the circle ; and, if there is any space left, it will

be so far back as not to be at all observable.

The upper jaw is often rather too narrow from side to side, near

the anterior part which supports the fore teeth, and projects forwards

considerably over the lower, giving the appearance of the rabbit-

mouth, although the teeth be quite regular in the circle of the jaw.
In such a case it is necessary to draw a bicuspis of each side, by

which means the fore part of the circle will fall back ; and if a cross

bar was to be stretched from side to side across the roof of the mouth,

between cuspis and cuspis, it would widen
the circle. The fore teeth

might also be tied to this bar, which would be a means ofassisting na

ture in bringing them back. This has been practised, but it is trou

blesome.

As neither the bodies nor the fangs of the teeth are perfectly round,

we find that this circumstance often becomes a cause of their taking
a twist ; for, while growing, they may press with one edge only on

the completely formed tooth ; by which means they will be turned a

little upon their
centre.

The alteration of these is more difficult than of the former, for it is,

in general, impossible to apply, so long and constantly as is necessary

for such an operation, any pressure
that has the power of turning the
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tooth upon its centre. However, in the incisores, it may be done by

the same powers which produce the lateral motion ; but where these

cannot be applied, as is frequently the case, the tooth may be

either pulled out entirely, and put in again even, or it may be twisted

round sufficiently to bring it into a proper position, as hath
been often

practised. ,

It may not be improper, in this place, to take notice
of a case whicli

frequently occurs. It 'is a decay of the first adult grinder at an eany

age, viz. before the temporary grinders are shed, and before the se

cond giinder of the adult has made its appearance through the gum.

In this case, I would recommend removing the diseased tooth imme

diately, although it may occasion no kind of trouble ; for, if it be

drawn before the temporary grinders are shed, and before the second

adult grinder has cut the gum, it will in
a short time not be missed ;

because the bicuspis of that side will fall a little back, and the second

and third grinders will come a little forward ; by which means the

space will be filled up, and these teeth will be well 'supported. Be

sides, the removal of this tooth, will make room for the fore teeth,

which is often very much wanted, especially in the upper jaw.

CHAPTER VH.

OF IRREGULARITIES BETWEEN THE TEETH AND JAW.

Certain disproportions between the teeth and jaw, someWmes occur,"
one of which is when tin body of the lower jaw is not of sufficient

length for all the teeth. In such cases, the last grinder never gets

perfectly from under the coronoid process, its anterior edge only
being uncovered ; and the gum, which still in part lies upon the

tooth, is rubbed against the sharp points of the tooth, and is often

squeezed between the tooth upon which it lies, and the corresponding
one of the upper jaw. This occasions so much uneasiness to the pa
tient, that it becomes necessary to relieve the gum, ifpossible, by divi

ding it freely in several places, that it may shrink and leave this
surface of the tooth wholly uncovered. If this does not answer,
which is sometimes the case, it is advisable to draw the tooth.

Sometimes, although but seldom, an inconvenience arises from the
dentes sapiential being in the upper jaw, and not in the lower ; these
teeth pressing upon the anterior part of the root of the coronoid pro
cess when the mouth is shut ; for the coronoid processes at e farther
forwards in such cases, than when the lower jaw also has its dentes

sapientiae ; in short, the exact correspondence between the two jaws
is not kept up.
In such cases I know of no other remedy, but the extraction of the

tooth.
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OF SUPERNUMERARY TEETH.

When there are
supernumerary teeth, it will, in general, be pro

per to have them drawn ; for they are commonly either troublesome,
or disfigure the mouth.

CHAPTER VIII.

OF THE UNDER JAW.

It is not uncommon to find the lower jaw projecting too far for

wards, so that its foreteeth pass before those of the upper jaw when

the mouth is shut ; which is attended with inconvenience, and disfig
ures the face.

This deformity can be greatly mended in young people. The

teeth in the lowerjaw can be gradually pushed back in those, whose

teeth are not close, while those in the upper can be gently brought
forward ; which is by much the easiest operation.
These two effects are produced by the same mechanical powers.

While this position of the jaw is only in a small degree, so that the

edges of the under teeth can be by the patient brought behind those of

the upper, it is in his own power to increase this, till the whole be com

pleted ; that is till the grinders meet ; and it is not necessary to go

farther. This is done by frequently bringing the lower jaw as far

back as he can, and then squeezing the teeth as close togeiher as pos
sible.

But when it is not in the person's power to bring the lower jaw so

far back, as to allow the edges of its fore teeth to come behind those

of the upper, artificial
means are necessary.

The best of these means is an instrument of silver, with a socket or

groove shaped to the fore teeth of the lower jaw to receive them, so

as to become fast to them, and sloped off as it rises to its upper edge,
so as to rise behind the fore teeth in the upper jaw in such a manner,

that, upon shutting the mouth, the teeth of the upper jaw may catch

the anterior part of the slanting surface, and be pushed forward with

the power of the
inclined plane. The patient, who wears such an in

strument, must frequently shut his mouth with this view.

These need not to be continued longer than till the edges of the

lower teeth can be got behind those of the upper ; for it is then with

in the power of the patient as
in the first stated case.

CHAPTER IX.

OF DRAWING THE TEETH.

The extraction of teeth is, in some cases, an operation of con

siderable delicacy, and, in others,
no operation is less difficult.

As this is often not thought of till an inflammation has come on, it

becomes an object of consideration
whether it be proper to remove
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the tooth while that inflammation continues, orwait till it has subsided.

I am apt to believe it is better to wait even till the parts have perfect

ly recovered themselves, because the state of irritation renders them

more susceptible of pain. 1 he contrary practice mhjht also appear

reasonable, for by removing the tooth it might be imagined that we

should remove the cause ; but when the inflammation has once be

gun, the effect
will go on independently of the cause ; and to draw

the tooth, in such a situation, is rather to produce a fresh cause, than

to remove the present. Of this I think an instance has occuredtome.

However, most teeth are drawn in the height of inflammation ; and,
as we do not find any mischief from the operation, it is perhaps bet

ter to do it when the resolution of the patient is the greatest. The

sensibility of the mind may even be less at this time.

Teeth are easy or difficult of extraction, according as they are fast
or loose in the sockets ; in some degree according to the kind of tooth,
and also, in some degree, with reference to their situation.

They are naturally so fast as to require instruments ; and the

most cautious and dexterous hand ; and yet are sometimes loose

enough to be pulled out by the fingers.
When the sockets and gums are considerably decayed, and the

tooth or teeth very loose, it would in most cases be right to perform
extraction ; for when they are allowed to stay, and perhaps are kept
in their proper place by being tied to the neighbouring teeth, they
then act upon the remaining gum and socket as extraneous bodies,
producing ulceration there, and making those parts recede much far
ther than they naturally would have done, if the tooth had been
drawn earlier ; which produces two bad effects, it weakens the late
ral support of the two neighbouriiag teeth, and it renders it more diffi
cult to fix an artificial tooth. But unless these two last circumstances
are forcibly impressed upon the patient, it is hardly possible to per
suade him to consent to the loss of a tooth while it has any hold, es
pecially a tooth which appears sound.

^

The extraction should never be done quickly ; for this often occa

sions great mischief, breaking the tooth or jaw ; on the same principle,
as a bullet, going against an open door with great velocity will pass
through it, but with little velocity will shut it.
This caution is most necessary in adults, or in the permanent

teeth ; for, in young subjects, where there are only the temporary
teeth, the jaw not being so firm, the tooth is not in much danger of be

ing broken.
It is a common practice to divide the gum from the tooth before it is

drawn, which is attended with very little advantage ; because at
best it can only be imperfectly done, and that part of the gum, which
adheres to the tooth, decays when it is lost. But if such a separation,
as can be made, saves any pain in the whole operation, I should cer

tainly recommend it ; and at least in some cases, it might prevent the
gum from being torn. It is also a common practice, to close the gum
as it is termed ; this is more for shew than use ; for the gum cannot
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be made so close as to unite by the first intention ; and therefore the
cavity irom which the tooth came, must suppurate like every other
wound. But, as the sensations of these parts are adapted to such a

oss ; and, as a process very different from that which follows the
loss of so much substance in any other part of the body, is to take

place; the consequent inflammations and suppurations are not so vio
lent. We may be allowed to call this a natural operation which

goes on in the gum and alveoli, and not a violence ; as we see that
the delivery of a young animal before its time, which is similar to the

drawing of a fixed tooth, in happening before all the containing parts
are prepared for the loss, produces considerable local violence, with
out doing proportionable mischief. Therefore, in general it is very

unnecessary to do any thhtg at all to the gum.
There are some particular circumstanrces, which naturally, and

others which accidentally attend and follow the drawing of teeth ; but

they are in general of no great consequence.
There follows a bleeding from the vessels of the socket, and those

passing between it and the teeth. This commonly is but trifling ;

however instances have occurred, where it has been very considera

ble, and the awkwardnesss of the situation makes it very difficult to

stop it. In general it will be sufficient to stuff the socket with lint,
or lint dipped in the oil of turpentine, and to apply a compress of lint,
or a peice of cork thicker than the bodies of the adjacent teeth, so

that the teeth in the opposite jaw may keep up a pressure.
It has been advised to stuff into the socket some soft wax, on a

supposition that it would mould itself to the cavity, and so stop the

bleeding; this perhaps may sometimes answer better than the other

method, and therefore should be tried when that fails.

It is scarcely possible to draw some teeth without breaking the al

veolar processes. This in general is but of little consequence, be

cause from the nature of the union between the teeth and sockets,

these last can scarcely be broken farther than the points of the fang,
and in very few cases so far ; therefore little mischief can ensue, as

the fracture extends no farther than the part of the socket which will

naturally decay after the loss of the tooth ; and that part, which does

not decay, will be filled up as a basis for the gum to rest upon. It

has been supposed that the splinters do mischief. I very much doubt

this ; for if they are not so much detached as to lose the living princi

ple, they still continue part of our body, and are rounded off at their

points as all splinters are
in other fractures, and particularly here, for

the reasons already assigned, viz. because this part has a greater

disposition for wasting. And if they are wholly detached, they will

either come away before the gum contracts entirely ; or, after it is

closed, will act as an extraneous body ; form a small abscess in the

gum ; and come out.

It sometimes happens, that the tooth is broken, and its point, or

more of the fang is left behind, which is very often sufficient to contin

ue the former complaints ; and therefore it should be extracted, if it

5
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can be done, with care. If it cannot be extracted, the gum will rr;

part grow over it ; and the alveoli will decay as far as where it is.

The decaying principle of the socket will produce the disposition to

fill up at the bottom, whereby the stump will be pushed out; but, per

haps, not till it has given some fits of the tooth-ache. However, this

circumstance does not always become a cause of the tooth-ache.

TRANSPLANTING TEETH.

Although this operation is in itselfa matter of no difficulty, yet, up
on the whole, it is one of the nicest of all operations, and requires
more chirurgical and physiological knowledge than any that comes

under the care of the dentist. There are certain cautions necessary
to be observed, especially if it be a living tooth which is to be trans

planted ; because in that case it is meant to retain its life, and we have

no great variety of choice. Much likewise depends upon the patient :

he should apply early, and give the dentist all the time he thinks neces

sary to get a sufficient number of teeth that appear to be of a proper
size, &c. Likewise he must not be impatient to get out of his hands

before it is advisable.

The incisores, cuspidati, and bicuspides, can alone be changed, be
cause they have single fangs. The success is greater in the incisores,
and cuspidati, than the bicuspides ; these last having frequently the

ends of their fangs forked, from which circumstance the operation will
become less perfect.
It is hardly possible to transplant the grinders, as the chance' of

fitting the sockets of them is very small. When indeed a grinder is

extracted, and the socket sound and perfect, the dentist may, perhaps,
be able to fit it by a dead tooth.

OF THE STATE OF THE GUMS AND SOCKETS.

The first object of attention is the sockets and gums of the person
who is to have the fresh tooth. If the tooth, which is to be removed,
be not wholly diseased, there is great probability that the socket will
be as sound and complete as ever ; but if the body of the tooth has
been destroyed some time, and the fang has been in the state of what
is commonly called u stump, it has most probably begun to decay on

its outer surface and point ; in which case the socketwill be filled up
in the same proportion •, if so, there is no possibility of success. But
as in the operation of transplanting, the diseased tooth is to be first
drawn, it will show the state of the socket ; and the scion tooth is to
be left or drawn, according to the appearance on the diseased one.

If the appearance be not favourable, and it therefore be not probable
that the scion tooth can be introduced, so as to unite in the place of
the stump, I would recommend to every dentist to have some dead
teeth at hand, that he may have a chance to fit the socket. I have
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known these sometimes last for years, especially, when well sup
ported by the neighbouring teeth. Indeed this very practice is re

commended by some dentists in preference to the other. But even
this should not be attempted, unless the socket is sound and pretty
large, as the tooth can otherwise have but very little hold.

Whenever there are gum boils, I would not recommend transplant
ing, as there is always in such casos a diseased socket, although the
disease has originated in the tooth. In one or two instances, indeed,
which I have seen, the boil has been cured by such an operation.
If the gums are diseased, and become spongy, as has been descri

bed, it will be very improper to transplant, as there will be but little

chance of success ; also, if the sockets have a disposition to waste,

and the tooth becomes in some degree loose ; in short, the sockets

and gums should be perfectly sound. No person should have a tooth

transplanted, while taking mercury, even although the gums are not

affected by it at the time ; for they may become affected by that me
dicine before the tooth is fixed. I would carry this still farther ; no

one should have a tooth transplanted, who has any complaint that may

subject him to the taking of mercury before the tooth is well fixed.

For this reason, those who have teeth transplanted, ought particularly
to avoid for some time the chance of contracting any complaint, for

the cure of which mercury may be necessary.

I would not recommend transplanting, even where mercury has

been taken lately. How soon mercury may be taken after a tooth

has been transplanted, is not easily ascertained. I have known it fail

from this cause, (as it seemed) after six weeks, where there was every

reason to suppose that it might have been attended with success.

OF THE AGE OF THE PERSON WHO IS TO HAVE THE SCION TOOTH.

The socket should be of its full size, and one or two grinders on

each side of each jaw should be full grown, to keep the two jaws at a

proper distance, which
will allow the transplanted tooth to be undis

turbed by the motion of the jaw while fastening. This will be at the

age of eighteen or twenty years.

It sometimes, however, happens, that a fore tooth decays before this

age, and even before it is completely formed ; and, therefore all the

above mentioned advantages cannot be had. In such cases, it is not

verv material whether transplanting is practised or not, as simply to

draw the diseased tooth, will in moot cases be sufficient ; for the two

neighbouring teeth may be brought together, so as to fill up the space,

the°others following in a less degree, as has been already observed,

upon irregularities of the teeth.

OF THE SCION TOOTH.

The scion tooth, or that which is to be transplanted, should be a

full ^rown young tooth ; young, because the principle of life and

union is much stronger in such
than in old ones.
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It will be scarcely necessary to observe, that the new teeth should

always be perfectly sound, and taken from a mouth which has the

appearance of that of a person
sound and healthy ; not that I believe

it possible to transplant an infection of any kind from the circulating

iui.es ; although we know from experience that it may be done

by a matter secreted from them. The scion tooth should be less

than what the tooth was, the place of which it is to supply. This

cannot at first be known with certainty, but it may in most cases be

nearly ascertained ; and that is by judging from the sizes of the bo

dies of the two teeth : but as the fangs do not always bear an exact

proportion to the body, it sometimes happens that this method fails.

Also it is not always in our power to judge after this
manner ; for in

some cases the body of the tooth of the person who is to have one

transplanted, shall be quite destroyed, the fang only remaining: in

these cases we must judge from its correspondent on the opposite

side ; but even that tooth is sometimes destroyed.
It has been supposed, that we run no risk by taking the scion tooth

from a young subject ; but this is no security, for a complete tooth

is of the same size in the young as the old. To remedy this incon

venience as much as possible, the scion tooth should be that of a female,

for female teeth are in general smaller than those ofmen ; but the in

convenience still remains, whenever a female is the subject of this ope
ration. Some women have such small teeth, that it is almost impossi
ble to fit them. When the fang of the scion tooth is larger than that

which it is intended to supply, it must be made smaller, and only in

that part where it exceeds. But the necessity of this should be avoi

ded, if possible ; for a tooth that is filed has lost all those inequalities
which allow it to be held much faster. Ifhowever, some part must be

removed, it should be done so as to imitate the old tooth as much as pos

sible. The best remedy is to have several people ready, whose teeth

in appearance are fit ; for if the first will not answer, the second may.

I am persuaded this operation has failed, from a tooth being forced

in too tight ; for let us reflect what must be the consequence of such

practice. A part of the soft covering of the tooth, or lining of the

socket, is squeezed between two hard bones, so that all circulation of

juices is prevented ; a mortification in that part takes place ; and in

consequence of that a gum boil, and the loss of all union between tooth

and socket ; so that the tooth drops out.
It will be hardly necessary to mention, that the sooner the scion

tooth is put into its place the better, as delay will perpetually lessen

the power upon which the union of the two parts depends.

OF RE-PLACING A SOUND TOOTH WHEN DRAWN BY MISTAKE.

It sometimes happens, that a tooth is drawn on an idea that it is

diseased, because it gives pain, but appears after the extraction to be

perfectly sound. In such a case I would recommend the replacing it,
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11 le imay be no loss by the operation ; and the seat of the Pain
wll probably be removed to the next tooth. A tooth beat out by
violence, should be replaced in the same manner. This ought to be
done as soon as possible ; however, 1 would even recommend the ex

periment twenty-four hours after the accident, or as long as the sock-
6t

,^

' receive lhe tooth, which may be for some days.
If the tooth be replaced at any time before its life is destroyed, it

will re-unite with the cavity of the socket, and be as fast as ever.
No tooth is excepted from this practice ; for although in the grin

ders there are more fangs than one, yet these fangs will as readily go
into their respective sockets as one fang would ; and most probably
when the tooth has been beat out, the sockets are enlarged by their

giving way.
However, the grinders are not so subject to such accidents, as the

fore teeth, both from their situation, and from their firmness in the

sockets.

Where a tooth has been only loosened, or shoved out in part, the

patient must not hesitate, but replace it immediately. As a proof of

the success to be expected from replacing teeth, I will relate the fol

lowing case.
A gentleman had his first bicuspis knocked out, and the second loos

ened. The first was driven quite into his mouth, and he spit it out up
on the ground, but immediately picked it up and put it into his pocket.
Some hours afterwards he called upon me, mentioned the accident,

and shewed me the tooth. Upon examining his mouth, I found the se

cond bicuspis very loose, but pretty much in its place. The tooth,

which had been knocked out, was not quite dry, but very dirty, having

dropped on the ground, and having been some time in his pocket. I

immediately put it into warm water, let it stay there to soften, washed

it as clean as possible, and then replaced it, first having introduced a

probe into the socket to break down the coagulated blood which filled

it. I then tied these two teeth to the first grinder, and the cuspidatus
with silk, which was kept on some days, and then removed. After a

month they were as fast as any teeth in the head ; and, if it were

not for the remembrance of the circumstance above related, the gen

tleman would not be sensible that his teeth had met with any accident.

Four years have now passed since it happened.

OF TRANSPLANTING A DEAD TOOTH.

The insertion of a dead tooth has been recommended, and I have

known them continue for many years. If this always succeeded as

well as the living, I would give it the preference, because we are

much more certain of matching them, as a much greater variety of

dead teeth can be procured than of living ones. But they do not

always retain their color, but are susceptible of stain. However, I

h ave known them last for years without any alteration ; and tome
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have appeared rather to acquire a transparency, which dead teeth

in general have not.

OF THE IMMEDIATE FASTENING OF A TRANSPLANTED TOOTH.

When a tooth has been transplanted, the next thing to be done is to

fix it in that position in which it is intended to remain ; that is in gene

ral to the two neighboring teeth, by means of silk or sea weed. If it is

an incisor or cuspidatus, the silk should first be tied to the neck of one

of the neghboring teeth, as near the gum as possible ; then the two ends

of the silk should be brought round upon the body of the scion tooth,

but not so near the gum as in the former, and tied there ; then it

should be brought round the neck of the other neighboring tooth,

as near the gum as possible, as in the first, and tied there. '1 he rea

son of the difference of the heights of the silk recommended, must

appear evident, it being our intention to keep the tooth close to the

bottom of the socket.

If the transplanted tooth be a bicuspis, the same mode of tying
may be followed ; but the silk may be brought over its grinding sur

face between the two points, by which it will be better confined than

in any other way. It sometimes happens, that the body of the scion

tooth is either too long, too thick, or in such a position as to be pressed
upon by the teeth of the opposite jaw. Great care should be taken

to prevent this, as the opposite teeth constantly oppose the fastening
of those which are transplanted, in every motion of the jaw. To

remedy this inconvenience, we have recommended smaller teeth than

those lost ; but even when they are of a proper size in other respects,

they shall in some cases still touch the opposite teeth. When this

arises from length of the tooth, a small portion may be filed off from

the cutting edge with great safety. If it is owing to the thickness of

the scion tooth, and in the upper jaw, some part may be filed off the

hollow or concave surface of the tooth, where the opposite touch.
When it is owing to the position of the teeth, the same thing may be

done with propriety. By attending to this circumstance in the tyino-,
this inconvenience may, in many cases, be prevented ; however, if it ,

should not be in the power of the dentist to prevent it by the above
mentioned method, then he should bring them forwards by tying them

to a silver plate, a little more bent than the circle of the teeth, and

resting at each end upon the neighboring teeth.
Where a tooth does not exactly fit, but is too short, then there ari

ses a difficulty with the patient whether he ought to consult propriety
or beauty. The tooth should be as much in the socket as it can be
with ease ; for, although in that case it is too short, appearances must

give way.
The patient must now finish the rest. He must be particularly

attentive at first, and give it as little motion as possible. In many
cases a soreness will continue some days, and the gums will swell ;

in others there will be neither soreness nor swelling.
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self to Patien/ musttake great care not to catch cold, or expose him-
°

an'n° i

l^e °ther common causes of fever ; for such accidents

tion
^^ y t0 Prevent the success of this operation. This cau

tion is more
necessary in the winter than the summer.

jne
tooth in some will begin to be fast in a few days, and the gum

win cling close to it; while in others, many weeks will pass before
mis happens ; though the tooth may become fixed at last.

1 have seen the transplanted tooth come a little way out of the
socket ; and without any art being used, retire into it as far as at
first. 1 he silk is to be removed sooner or later, according as the
tooth is more or less fast ; in some people after a fortnight, in others
not till some months after the operation
This operation, like all others, is not attended with certain success.

It sometimes happens that the two parts do not unite ; and in such

cases the tooth often acts as an extraneous body,* and instead of

fastening, the tooth becomes looser and looser ; the gum swells, and
a considerable inflammation is kept up, often terminating in a gum
boil. In some cases, where it is also not attended with success,

there are not these symptoms ; the parts appear pretty sound, only
the teeth do not fasten, and sometimes drop out.
It also happens that transplanted teeth have a very singular ope

ration performed on them while in the socket ; the living socket and

gum finding this body kept in by force, so that they cannot push it
out, set about another mode of getting rid of it, by eating away the

fang till the whole is destroyed, exactly similar to the wasting of the

fangs of the temporary teeth in the young subject.
I havs all along supposed, that where this practice is attended

with success, there is a living union between the tooth and socket,
and that they receive their future nourishment from this new matter.

My reasons for supposing it were founded on experiments on other

parts, in animals, and also observations made on the practice itself:

for first I observed that they kept their color, which is very different

from that of a dead tooth ; for a living tooth has a degree of trans

parency, while
a dead one is of an opaque chalky white.

Secondly, there are instances of their becoming diseased, in the

same manner as an original living tooth ; at least the following case

favors strongly this opinion.
In October, 1772, a gentleman, of the city of London, had a tooth

transplanted, which was perfectly sound, and fixed in its new socket

extremely well ; about a year and a half after, two spots were ob

served on the fore part of the body of the tooth, which threatened a

decay ; they were exactly similar to specks, or the first appearance

of decay, which come upon natural living teeth. Pain is also some

times felt in the transplanted tooth.

* I soy often, because I do not suppose that it always acts as an extraneous

bodv
■ because'we know that dead teeth have stood for years, without affecting

the'sockets or gums in the
least. We may therefore suppose, that it is some

times the case with transplanted living teeth.
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But what puts it beyond a doubt is, that a living tooth, when trans

planted into some living part of an animal, will retain its life ; and

the vessels of the animal shall communicate with the tooth; as is

shewed by the following experiments.
I took a sound tooth from a person's head ; then made a pretty

deep wound with a lancet into the thick part of a cock's comb, and

pressed the fang of the tooth into this wound, and fastened it with

threads passed through other parts of the comb. The cock was

killed some months after, and I injected the head with a very minute

injection ; the comb was then taken off, and put into a weak acid, and

the tooth being softened by this means, I slit the comb and tooth into

two halves, in the long direction of the tooth. I found the vessels of

the tooth well injected, and also observed that the external surface of

the tooth adhered every where to the comb by vessels, similar to

the union of a tooth with the gum and sockets. * f

OF DENTITION.

Teeth, at their first formation, and for some time while growing,
are completely inclosed within the sockets and gums, and in their

growth they act upon the inclosing parts in some degree as extrane

ous bodies ; for while the operation of growth is going on in them,
another operation is produced, which is a decay of that part of the

gum and socket that covers the tooth, and which becomes the cause

* I may here just remark, that this experiment is not. generally attended with

success. I succeeded but once out of a great number of trials.

f It is unnecessary in the present day to enter into any discussion on the

merits of an operation now, I believe wholly discontinued. From the experi
ments which Hunter made on the transplanting of teeth from the jaw to other

situations, and the successful result of several of them, the operation in question
became a favourite one with him ; and it appears to have been very frequently
performed either by himselfor under his directions. The frequent failures which
occurred, even in the operation itself, and still more the severe results which

very often succeeded its performance at different periods, have very properly in

duced almost all subsequent practitioners to abandon its employment. Nothing
but the sanguine expectations created in an ardent mind, by the interesting re

sults which followed his first experiments, could account for a man of so sound
a judgment having followed up a practice so obviously objectionable.
The experiment with which this section is closed has, however, an interest

attached to it far more important than its having given rise to the temporary
adoption of an objectionable operation. In the result of this experiment may be
found an interesting collateral argument in favor of the organized structure of
the teeth, and their actual living connexion with the body. The vessels of the

tooth, we are told, were well injected, and the external surface adhered every
where to the comb by vessels. To what purpose are these vessels formed, what

object can possibly be fulfilled by the existence of a vascular pulp in the inter
nal cavity, and a vascular periosteum covering the external surface,—so obvi

ously vascular that it was well injected from the vessels of a cock's comb, into
which it had been transplanted,— unless they are intended to nourish the bony
substance of which the tooth consists, and to form the medium of its connexion
with the general system ?—thomas bell.
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of the very disagreeable and even dangerous symptoms which at

tend this process. As the teeth advance in size, they are in the
same proportion pressirg agair.st these sockets or gums, from
whence inflammation and ulceration are produced.
i hat ulceration which takes place in dentition, is one of the spe

cies which seldom or never produces suppuration ; however, in some
few cases I have found the gums ulcerated, and the body of the tooth

surrounded with matter ; but I believe this seldom happens till the
tooth is near cutting the skin of the gums.
As this is a disease of an early age, and indeed almost begins with

life, its symptoms are more diffused, more general, and more uncer

tain at such an early period, than those of any disorder of full gr©wn

people, putting on the appearance of a great variety of maladies :

but these symptoms become less various, and less hazardous, as the
child advances in years ; so that the double teeth of the child, and
still more so the second set of teeth, or those of the adult, are usu

ally cut without producing much disturbance.

These symptoms are so various in different children, and often in

the same child, that it is difficult to conceive them to be from the

same origin ; and the varieties are such as seem to be beyond our

knowledge.
They produce both local and constitutional complaints, with local

sympathy.
The local symptoms we may suppose to be attended with pain,

which appears to be expressed by the child when he is restless, un

easy, rubs his gums, and puts every thing into his mouth. There is

generally inflammation, heat, and swelling of the Gums, and an in

creased flow of saliva.

The constitutional, or general consequential symptoms, are fever,

and universal convulsion. The fever is sometimes slight, and some

times violent. It is very remarkable both for its sudden rise and de

clension ; so that in the first hour of this illness the child shall be per

fectly cool, and in the second flushed and burning hot, and in the

third temperate again.
The partial or local consequential symptoms are the most various

and complicated ; for the appearance they put on is in some degree

determined by the nature of the parts they affect ; wherefore they

imitate various diseases of the human body. These symptoms we

shall describe in the order of their most frequent occurrence.

Diarrhoea, costiveness, loss of appetite, eruptions on the skin, espe-

ciallv on the face and scalp, cough, shortness of breath, with a kind

of convulsed respiration, similar to thi't observable in the hooping

couo-h, spasms of particular parts, either by intervals or continued,

and°increased secretion of urine, and sometimes a diminution of that

secretion, a discharge of matter from the penis, with difficulty and

pain in making water, imitating exactly
a violent gonorrhoea.

The lymphatic glands of the neck are at this time apt to swell;

and if the child has a strong tendency to the scrofula, this irritation

will promote that disease.
6
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There may be many other symptoms with which we are not at a-Il

acquainted, the patients in general not being able to express their feel-

ino-s. Many of the symptoms of this di'sease are dangerous, name

ly, the constitutional ones, and also those local symptoms which at

tack a vital part. The fever, indeed, seldom lasts so long as to be fa

tal ; but the convulsions, especially when universal, frequently are so.

Local convulsions, if not in a vital part, although often very vio

lent, do not kill ; and when any part not vital sympathizes, the pa

tient is generally free from danger ; a security to the whole being
obtained by the sufferings of a part which is of little consequence to

life.

Universal sympathy seems to be the first effect of irritation, and

in general appears as such in those whose locnl and partial sensa

tion, and irritability, are not yet formed ; for, in such subjects, when
one partis irritated, the whole sympathizes, and general convulsions
ensue. But as the sensations and partial irritability begin to be form

ed, each part, in some degree acting for itself, acquires its own pe
culiarities ; so that when a local disease takes place in a patient that
is very young, it is capable of giving a general disposition to sympa
thise ; but as the child advances, the power of sympathy becomes

partial, there not being now in the constitution that universal consent

of parts ; but some one part is found which has a greater aptitude
than the rest to fall in with the local irritation ; therefore the whole

disposition for sympathy is directed to some particular part, and it

sympathizes according to its own peculiar action. This arises from

the difleret.t organs acquiring more and more their own independent
sensations as the child grows older ; and gradually losing the power
of sympathizing with one another : so that by the age of six years
few parts suffer but those immediately affected; and in adults, who
cut their teeth, we almost always find the pain and other symptoms
confined to the part, or only local sympathy taking place, such as a

swelling of the side of the face.

But as the symptoms become more confined, the suffering part is
often much more violently affected, than where it has a power of

taking in the other parts. Therefore we find that in adults the pain
of cutting a grinder is frequently excessive, and that the local inflam
mation is very considerable, and often of long continuance. This is
not the case with children ; their pain does not appear to be so very
considerable, and we are certain that the local inflammation is not

great; that it is confined to the very parts which suffer, and is not

diffused over the face ; so that in children the symptoms of sympathy
are often more violent than those of the parts themselves. Though
it is generally a fact, that the symptoms of dentition in adults are

confined to the parts immediately injured, it is not always or certainly
so ; for sometimes, as will appear from case the fourth, there will be
the strongest symptoms imaginable from sympathy ; which seems to

be owing to a peculiar aptitude in the constitution to universal sympa
thy. These pains in the adult are often periodical, having their
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regular and fixed periods, from which circumstance they are often sup
posed to be aguish, and the bark is administered, but without effect.
medicines tor the rheumatism are likewise given, with as little success ;
wnen a tooth will appear, and disclose the cause of the complaint;and by lancing the gums the cure often is performed, but the disease
wilt recur if the gum happens to heal over the tooth, which it will
very readily do, if the tooth is pretty deep. As these teeth are

generally slower in their growth than the others, and more espe
cially those which come very late, thev become the cause of many
returns of the symptoms. How far children under this circumstance
are suhje.it to paroxysms of the disease, is not an easy thing to de
termine ; but from many of their sympathetic symptoms going off
and returning, it would appear that they have also their exacer

bation.

OF THE CURE.

The cure of diseases arising from dentition, from their nature, can

only be temporary and local, even when it is directed to the real
seat of the disease ; and certainly every method of cure which is
not so directed, must prove ineffectual, as it can only operate by de

stroying the effect. Opiates, indeed, will in seme degree take off
the irritation, by destroying the sensibility of the part ; but surely it

would be better at once to remove the cause, than to be attempting
from time to time to remove or palliate the effect. When the sym

pathy is partial, and not in a vital part, it would be better to allow it.

to continue than cure it, because it may by such means become uni

versal : for instance, if it is a diarrhoea, the best way is to allow it to

go on, or at least only correct it if too violent, which is often the case.

I have seen cases, where the stomach and intestines have sympa
thized so much, as almost to threaten death. The small quantity of

nourishment that the stomach could admit of was hurried off by the

intestines.

OF CUTTING THE GUMS.

As far as my experience has taught me, to cut the gum down to

the teeth appears to be the only method of cure. It acts either by

taking off the tension upon the gum, arising from the growth of the

tooth, or by preventing the ulceration which must otherwise take

place.
It often happens, particularly when the operation is performed

early in the disease, that the gum will re-unite over the teeth ; in

which case the same symptoms will be produced, and they must be

removed by the same method.

1 have performed the operation above ten times upon the same

teeth, where the disease had recurred so often, and every time with

the absolute removal of the symptQms.
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It has been asserted, that to cut the gum once will be sufficient,

not only to remove the present, but to prevent any future bad symp

toms from the same cause. This is contradictory to experiment, and

the known laws of the animal economy ; for frequently the gum,

from its thickness over the tooth, or other causes, must necessarily
heal up again, and the relapse is as unavoidable as the original dis

ease.

A vulgar prejudice prevails against this practice, from an objection,
that if the gum is lanced so early, as to admit of a re-union, the

cicatrised part will be harder than the original gum, and therefore

the teeth will find more difficulty in passing, and give more pain.
But this is also contrary to facts ; for we find that all parts which

have been the seat either of wounds or sores, are always more ready
to give way to pressure, or any other disease which attacks either

the part itself or the constitution. Therfore each operation tends to

make the passing of the teeth easier.

When the teeth begin to give pain, we find them generally so far

formed, as to be easily discerned through the gum.
The fore teeth are to be observed at first, not on the edge of the

gum, but on the fore part, making risings there, which appear
whiter than the other parts : and it may be observed, that the gums
are broader than usual. At this period the incisions must be made

pretty deep, till the tooth be felt with the instrument, otherwise little

effect will be produced by the operation : and this is the geneial rule
with respect to the depth of the incision in all cases.

When the grinders shoot into the gum, they flatten the edge of the

gum, and make it broad. These teeth are more easily hit by the in

strument than the fore teeth.

The operation should not be done with a fine pointed instrument,
such as a common lancet, because most probably the point will be
broken off against the tooth, which will make the instrument unfit

for going on further, if more incisions are required.
A common lancet, with its point rounded, is a very good instru

ment ; but an instrument, something like a fleam, would be of the

most convenient shape.
There is no need of any great delicacy in the operation, the gums

being very insensible parts ; and to cut through the whole gum down

to the teeth with certainty, when they are pretty deep, requires
some force,
The gums will bleed a little,which may be of service in taking off the

inflammation. I never saw a case, where the bleeding either proved
inconvenient or dangerous. If it ever should be troublesome, 1 think

there could be no great difficulty in stopping it. In general, no ap

plication is necessary : the gums soon unite at the most distant part
from the tooth, if it lies deep ; and if it be more superficial, the thin

gum soon shrinks back over the tooth, leaving it bare, and decays.
This cutting of the dentes sapiential is often attended with an in

convenience, which does not attend the others ; and this happens, I
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believe, only when they come very late, viz : when the jaws have
left off growing. This is the want of room in the jaws for these late
teeth ; a circumstance which produces an addition to the other in-

conveniencies arising from dentition. When it takes place in the

upper jaw, the tooth is often obliged to grow backwards ; and in such
a position it sometimes presses on the interior edge of the coronoide

process, in shutting the mouth, and gives great pain. When it takes

place in the lower jaw, some part of the tooth continues to lie hid

under that process, and covered by the soft parts, which are always
liable to be squeezed between that tooth and the corresponding tooth
in the upper jaw. To open very freely, is absolutely necessary in

these cases : but even that is often not sufficient." Nothing *but

drawing the tooth or teeth, will remove the evil in many cases.

CASES.

It would be endless to give histories of cases, exemplifying each

symptom of dentition. I shall only relate a few which are singular ;.

and which, being extraordinary, will the better enforce the propriety,
in all cases, of the cure I have recommended.

Case 1.—A young child was attacked with contractions of the

musculi jlj.xores of the fingers, and also of the toes. These con

tractions were so considerable as to keep her fingers and thumb con

stantly clinched, and so irregularly, that they appeared distorted.

All the common antispasmodic medicines were given, and continued

for several months, but without success.

I scarified the gums down to the teeth, and in less than half an

hour all the contractions had ceased. This, however, only gave re

lief for a time. The gums healed ; the teeth continued to grow, and

filled up the new space acquired by the scarifications ; and the same

symptoms appeared a second time.

The former operation was immediately performed, and with the

same success.

Case 2.—A boy, about two years of age, was taken with a pain
and difficulty in making water ; and voided matter from the urethra.

I suspected that by some means or other this child might possibly be

affected by the venereal poison ; and the suspicion naturally fell on

the nurse.

These complaints sometimes abated, and
would go oft altogether ;

and then return again. It was observed at last, that they returned

only upon his cutting a new tooth : this happened so often, regularly

and constantly, that there was no reason to doubt but that it was

owing to that cause.

Case 3.—A lady about the age of five or six and twenty years,

was attacked with a violent pain in the upper jaw ; which at last ex

tended through the whole side of the face, similar to a violent tooth

ache, from a°cold ; and was attended with consequent fever.

It 'was treated at first as a cold ; but, from its continuance, was

afterwards supposed to be nervous.
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The case was represented to me from the country ; and I gave
the best directions that I could, on a representation of the symptoms.
She came to London some months after, still laboring under the

same complaint. Upon examining the mouth, I observed one of the

points of the dens sapiential ready to come through. I lanced the

gums, and the disorder gave way immediately.
A lady about the same age was attacked with a violent pain in

the leftside of her face. It was regularly periodical ; coming on at

six o'clock in the evening. She took the peruvian bark, which had

no effect. She took antimonials, and Dovars powder, which also

were equally ineffectual. Butene of the points of the d:ns sopienlai
of the upper jaw of the same side appearing, shewed the cause, and

indicated the remedy. The gums were lanced, and the pain ceased.
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