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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
piternal 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 professivnal 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
somewhai 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. Joln 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 c¢lder 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,
it 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 Purope. 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 coinplete 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 situatior 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 for success in any
branch can usually select associates the best able to assist him by their
experience and advice. [t 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. Maskelyne, 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 vears 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. ~ Whether 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 chiefend 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 onlv 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 'hysicians, 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 the publie
during the afterncons of Monday, Wednesday, and Friday. The

Bl o




BIOGRAPHY. 7

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 bores, 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 thercfore 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. I.et us take
one small compartment in order to understand the eflfect of this me-
thod. Suppose it is wished to learn the importance of the stomach
in 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 strue-
ture. It possesses the power of locomotion, and has brain, and nerves,
and muscles, but as yel 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 ; thena 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
owii 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 were those on the muscu-
larity of arteries ; a fine piece of experimental reasoning, the neglect
of which by our gontinental 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 vur 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 pectoris : 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
high 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 diffcrent bias. And in the next
generation the celebrated Dr. Baillie, nephew to these brothers, con-
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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 placzd directly under that of the
Upper-Jaw : bat its other parts extend father backwards.

This Jaw is at first composed of two distinct bones ; but these,
soon after birth, unite into one, at the middle ot the chin. This
union is called the Symphysis of the Jaw. Upon the upper ed?u of
the body of the bone is placed the Alveolar Process, a good deal sim-
ilar to 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 Jawsthey 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. Taz Alveolar I'rocess of the upper-Jaw,isa 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 Prccess. 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 Posterior 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 oblong
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
widdle of the Condyle, would intersect their longest axis, at nearly
right angles. There are, however, some exceptions ; for ina 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 hundrecgl and ten only, The
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Lower-Jaw serves for a base to support the Teethin 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 ALVEDOLAR PROCESSES.

The Alveolar Processes are composed of two thia 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, into just 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 desrribe 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 eich other,
that the destruction of the one seems to be aiways attended with that
of the other.

In the head of a voung 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 1 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-

ral 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 ltalic letter 8. Though the eminence may, oua first view
of it, appear to prrject considerably below the cavity, yet a line
drawn from the bottom of the cavitv, to the most depending part of
the eminence, is almost horizontal, and therefore nearly parrellel with
the line made by the grinding surfices of the teeth in the Upper-Jaw;
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 itin its motion along the common
surfuce of both the cavity and eminence. 'T'his cartilage is nearly
of the same dimensions with the condyle, which it covers ; is hollow-
ed on its inferior surface, to receive the Condvle: onits 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 wiili both the
Uond:,'?e of the Jaw, and the articulat'ng surface of the Temporal
Bone, by distinct ligaments, ansing 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 ariiculation secured, by an external ligament, which is
common to both, and which is fixed to the Temporal bone, and te
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 at
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 obvieus occasions,

The Condyles may also slide alternately backwards and forwards,
from the eavity 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 he 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 cartlage 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, 1o 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 pruduce%l 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 Pterigoideeus 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 ihe 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 disscction.

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,
sIEm_'t, cam'p]_ex Muscle, and a little flattened : it appears to have two
dxst_mct 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, decussatin
each other a Jittle. '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 Boue, adjoining to the Os Male; 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 pesterior and inner portion of this Muscle begins to rise part-
ly tendinous, and partly fleshy, from the same lower edge of the Os
Malez ; 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-
}vards as the eminence belonging to the articulation of the Lower

aw.

~ 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 half from 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 dpurtion 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 other 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 other 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 hmught 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 somewhnt before
the Ear. It is a pretty broad, Hat, and radiated Muscle ; broad and
thin at its origin ; narrow and thick at its insertion ; and is covered
with a pretty sl;ung Fascia, above the Jugum.
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This Fascia is fixed to the bones round the whole eircum-
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 rocess.
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 M ale. 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 allP 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 Male. Out-
wardly, it rises from the inner surface of the Jugum, and from the
whole inner surface of the IMascia 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 encugh 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
Pterygoidaus externus of the opposite side ; and if both Muscles act
ﬂl:eyj counteract both the Pterygoidei, by bringing back the whole of
the Jaw,

PTERYGOIDEUS 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 irternal 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 Pterygoidaa ; likewise from the anterior rounded surface
of that process, where it is connected to the Os Maxillare superius,
From tEence 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,

PTERYGOIDEUS 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 formsa 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, e:me]pting 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 : butif 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, &e.

These two Muscles generally act alternately ; and when they do
so, one acts at the time of depression, the other at the time of ¢leva-
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 Iascia 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 secms
rather to belong to the pusterior, which is the thickest and longest.

This Muscle arises from the Sulcus made by the inside of the
Mastoid Process, and a rilge 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
Proeess, 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

ses 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
Hyvoides; and some of it goes across the lower part of the Mylo.
Hyoidzus, and joins its fellow ou the opposite side ; binding the Os
Hyoides by akind 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 Us Hyoides, there is a liga-
mentous binding, which serves, in some measure, as a pulley.  This
is more marked 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 Us 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 Chin, but joins with a similiar portion of the other side, in a mid-
dle tendon, which is often fixed to the Os Hyoides. At other times,
we lind such a portion on oie side only; in which case it is com-
monly fixed to the middle tendon of the Mylo-Hyoidaus.

. 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 Pterygoidzus 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 d=press the
lower jaw, 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- Mastoideeus 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. {n this there can be no deception ;
for there iz no other muscle in this part that has the same direction ;
and those who are of opinion that the digastric does not depress the
lower jaw, 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,
acling 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 thai 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 Mylo-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 IFace 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 Javi is raised 3
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 alihough the other

rts 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 firepart 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
museles that move the head backwards, without having the idea of
opening our mouth ; and at this time the extensors of the head aet.
This plainiy 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 lower jaw, than will raise the head under the circum-
stances mentioned.  This will further appear from the structure of
the parts ; wherein four thingsare to be considered, viz: the articu-
lationof the jaw; the articulation of the head with the neck ; the
origin, and the insertion of the digastric muscle.

h—_
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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 ifthe
lower jaw be fixed, as in the case supposed, and the Vertebra 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
d_rawn down ; so that the whole shall make a kind of eircular mo-
tion upen 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 ETRUCTURE 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 bndy 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 striee 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
F.regring down, as the ends of the fibres are always acting on the
ood.

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 erumbles 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
circulaiion of fluids : the mostsubtile injections we can make never
reach it ; it takes no tinge from feeding with madder, even in 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 maddery
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 Dentists, 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 de%-ma.te 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

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

entists.

As the organization of the teeth is a subject on 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 text book and guide to many who are pursuing this branch of chi.
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, | may safely say, that 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, aa%ighl_'r sensitive, living and perfectly organize 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 of Mr.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 some fallacy in those cases where they are said to have been injected.

4










28 JOHN HUNTER.

in the body of the tooth, and thence gradually smaller to the extremi-
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 smpﬂth in its surface ; it contains
no marrow, but appears to be filled with blood-vessels, and 1 suppose,
nerves, united by a pulpy or cellular substance. The vessels are
branches of the superior and inferior maxillaries ; and thq 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 genera] 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 lower jaw ; 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 bon
gtructure 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. i
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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, [ 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: und 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 %iﬂ'er very much in shape
and size, and so do their roots. The difference must be considered
hereatfter,

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 thejaw; 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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the extremity of the fang; so that the fang continues pretty l:-raagi to
the point, and is often forked there. All the teeth hitherto desm_'ll:led‘
often have their points bent,and more particularly the Cuspidatz.

The enamel passes somewhat farther down externally and upon
the inside, then latterally ; but this difference is not so .-::onsldeirable'
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 Dentes
Sapientie ; 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
gll'].'inding 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 two 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 cﬂmmunlys%ve points, or protuberances, two of
which are on the inner, and three on the outer partof 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 bedy 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 conscquently 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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first grinder to the Dens Sapientice. From the Cuspidatus to the Dens
Sapientie, the fangs hecome 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.

Tﬁe budies of the teeth in the lower jaw 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 lower jaw, 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 stro
as in the under jaw : it is. herhaps, on this account, that the grinders
in that jaw have three fangs.

This particular structure 1 the alveolar process of the upper jaw,
is, perhaps, to give more room for the Aantrum 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 pus
against its middle, which is the weakest part ; and the points of three
diverging fangs will make a gieater resistance (or not be so easily
pushed in) than if they were placed parallel. If there had been only
two, asin the lower jaw, 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 inuermost fang divérges 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, excepiing those that are opposite to the maxillary sinus ;
and here they difler principally in the fangs, without any other ap-
parent reason ; and what confirms this, is, that the Dentes Sapentice
in both jaws are more alike than the other grinders ; for this reason,
as [ apprehend, because the Dens Supientice in the upper jaw, does
not interfere so much with the maxillary sinus.

Whai 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 cach side of the upper jaw, in the child, have
three fangs, and we find thom underneath the Antrum ; but those that
succeed them have only one fang, as in the lower jaw ; but by that
time the Antrum bas 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 ealled 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 1eeth 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 everv 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 paturally 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, vet we do not feel much pain upon these occasions ;
and both in infants and old people, whe:e there are no teeth, the gums
bear a very considerable pressure, without pain. _ if 3

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 tj-'huie length. . Old peo-
ple, who have lost their teeth, have not this ridge. nin 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 th-s_: mechan-
ism of the joints and muscles of those parts, from experimeut 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 ﬁxecﬁ}hject-
We may conclude then, that the motion is entireiy in the lower jaw :
and, as we have alreadv described both the articulation und 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 1eeth.

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 ; H.[!d] they return back again into the cavities, when
the jaw is completely raised.

"I'his simple action produces a grinding motion of the lower jaw,
backwards on the upper, and is used when we divide ary 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 ns the upper project over the under, we find
in dividing any substance with them, that we first bring them oppo-
site to oue 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 tecth in some people meet equally, viz: in
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those people whose fore-teeth do uot project further from the gum,
or sockel, 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 eircumstance, that the lower jaw must be lenger, 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 jaw : this is done, either in diving, or hol-
din oigsuhstances; and these are the 1ecth that are generally used
in the last mentioned action. When the true grinding motion is to
be performed, a greater degree of this lust motion takes place ; that
is, the condyle u% 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. Thisisonly 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 PEOFLE.

In Children who have not yet teeth, there does not seem to be a
sliding motion in the lower jaw. The articular eminence of the tem.
oral bone is not yet formed, and the cavity is not larger than the
condyle ; therefore the centre of moticn in such, must be in the con-
dyle. In old people who have lost their t:eeth, 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 patural position.
Hence it 1s, 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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Itis from the want of teeth in both those ages, that the face 1s
shorter in proportion to its breadth. In an old person, after the teeth
are gone, the face is shorter, while the mouth is shut, by ai‘r_nust the
Whlﬂ? 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 process 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 carve formed by
the jaws become longer, and push forward the fore-part, none of tne
additional part passing backwards. The fore-pait also continues
nearly of the same size, so that the whole jaw islonger 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 ata very early
period. In a feetus of three or four months it is only a longitudinal
groove, deeper and narrower forwards, and becoming gradually
more shallow and wider backwards : instead of bony partitions, 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 futore Alvenli.

In the lower jaw the vessels and nerves run along the bottom of
thi= alveolar cavity, in a slight groove, which afterwards becomes a
complete and distinet bony canal.

The alveolar process giows with the tecth, and for some time
keeps the start of them. The 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 comained tooth.

The disposition for contracting the mouth of the eell, 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
tgat th; gun 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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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-
er for the above-mentioned reason, but more pointed. The apex
alls 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 poinis 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
J'_aw than what is common ; and after it had grown to the ordinary
size, 1t 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 SENFIBILITY 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)

() 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 slichtly 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. Ihave,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. [ 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 easil
proved in such cases as I have named ; notwithstanding, Mr, Hunter very c-mﬁ{
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 ana Cuspidali.
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 ina 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 not pass further back, they must over-lap
each other, and give the appearance of a second row. (r)

OF THE USE OF THE TEETII S0 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

() 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. [ do not remember having seen
one of this kind in the lower jaw. I have atthis 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 length in a
subsequent number,when the operations spoken of by Mr. Hunter are considered.
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by his superior ingenuity ; the teeth being given only for the P“TI['-‘]“B'E
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 hismind. He ought, therefore, to be considered as a compound,
fitted equally to live upon flesh and upon vegetables.

OF THE DISEASES OF THE TEETIL

The teeth are subject to diseases as well as other parts of the
body. Whatever the disorder is that aflects 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, &ec. 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
Fetor, the bone continues to decay till it is no longer able to support
the &ressure of the opposite tooth, it breaks and lays the cavity open,

e 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 j 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 thatnot 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.

. 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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This disease has not hitherto been accounted for; if it had been al-
ways on the inside of the cavity, it might have been supposed to be
owing to a deficiency of nourishment from some faultin 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 thf.'re
isa 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 inthe 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
to it, I believe, is not yet completely ascertained ; some cases seem

e —

(c.) As to the cause of caries, I published my opinion many years ago, first
in Londan, and afterwards in this city, and have seen no cause {o espouse a con-
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 destrue-
tive poisons that become concentrated in the mouth and deposited upon the teetl.
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 -:Ftdecay in the teeth, which seem to
have met most attention. are those referring it to an undue ﬂe::ree of compres-
sion exerted by their lateral surfaces on each other, and to a putrefactive fermen-
tation of extraneous matter Indging in their interstices. The former has been
ably set Fprth by Mr. Bell, of St. Thomas's Hospital, in the Medlcu-chirurgicnl
Transactions ; the latter was published about two years ago, by Mr, Parmly.”

(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 givesa 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.

EYMPTOMS OF INFLAMMATION,

Few or no symptoms are produced by 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, or 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 casesgive 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, which 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 inother 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 s 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 0% inflammation, that it is at first of the adhesive kind, and accord-
ingly we sometimes find the teeth swelled at their ends, whichisa
character of the adhesive st of inflammation ; and sometimes two
fangs are grown together. %ﬁat 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 efiected 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 discased
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 commeonly 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 failicg, 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 bud 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. 1 believe, however,
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Either of the concentrated acids, such as those of wtrml,:',-'mt‘rp. of
i i he fang of the tooth as possible, is ca-

sea salt, introduced as far into t g

i o its soft parts, which most probably are the seat
P L o rcomiealin: d he same effect. But it
of pain; a litile caustic ialkall will produce the s < 4 e
isa difficult operation to introduce any of these substances }1“ 0
root of the fang, till the decay has gone a considerable length, espe-
cially, if it be a tooth of the upper jaw; forit 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. Ifit be the lower jaw, 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 ol the acids; but patients will often
not suffer this to be done, till they have endured much pain, and
several inflammations. i,

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. Thusto burn the ear by hot irons,has
sonretimes 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 iuflammation takes place in the surrounding parts, it
often is assisted by an additional cause, ascold,or fever : when the
inflammation hath taken place in a great degree, then it becomes
more the object of another consideration ; forit may be lessened liké
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 properto 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 ;
Ilmt tl:lese might prove dangerous, if they should be accidentally swal-

owed.
_ Ifthe skin is affected, poultices, containing some of the above mens
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 or cotton svaked in laudanum, is often applied with

success ; and laudanum ought like wise to be taken internally, to pro.

the country with uniform success, and cannot be Eatrungl}r recommended to
the profession. Great care should alwavs be taken 1o secure it in the cavity and
prevent its absorption by the fluids of the mouth. It is Toctor Flagg's opinion,

who first persuaded me te use this remedy, that the arsenic is rende i :
r ; red still
effectual when used in connexion with a dl:up of kreosote. e
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