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X1

old terms for position and aspect will either be
abandoned, or will not easily be understood.

I'o supply these obvious defects in the work
which I have undertaken to revise, has been my
principal object in the preceding, and more espe-
cially in the present Fdition. I have, in many
places, modernized the language ; given addi-
tional references to later authors on the same
subject ; added the synomimous names of mus-
cles of Albinus and Iunes, and wherever the old
terms for position and aspect might be produc-
tive of ambiguity or obscurity, 1 have pointed
out, in foot vates, the terms of your Nomencla-
ture with which they correspond *.  Although,
both from your own writings and those of your
disciples and converts, these terms are now
_better understood than when I published the
former Edition, I have thought it adviseable to
retain the short account and tabular outline of
your Nomenclature there given. 1 have alse
added to the Introductory matter, the "T'abular
View of the Bones of the Head, employed and
recommended m your Lectures.

You will observe, Sir, that in that part of the
volume which comprehends the Anatomy of the
Nerves, the Notes and Illustrations are propor-
tionally more numerous. This was rendered ne-
gessary from the circumstance that many valuable
works on the Nervous System have appeared since
the days of the first Monro, which, though they
cannot detract from the original merit of the

* The Notes and References by the Edjtor are dislinéuiahed
by the letter K,




















































































THE

ANATOMY

orF

THE HUMAN BONES.

TART L

OF THE BONES IN GENERAL.

$BonEs are covered by a membrane, named on that Periosteun.
account PEriosTEUM®, which is so necessary to them,

that we must examine its texture and uses, before

we can understand their structure, '

The periosteum, as well as most other membranes,
can be divided into layers of fibres. The exterior+
ones, composed of the fibres of the muscles connect=
ed to the bones, vary in their number, size, and di=
rection, and consequently occasion a very great dif«
ference in the thickness and strength of the perios«
teum of different bones, and even of the different
parts of the same bone. The internal { layer is every
where nearly of a similar structure, and has its fibres
in the same direction with those of the bone to which
they are contiguous. Ought not then the name pe«
riosteum to be applied, strictly speaking, only to this

* Membrana circumossalis, omentum ossibus impositum.
+ Peripheral of Barclay. E.
1 Central Bard, E.
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2 OF THE BONES IN GENERAL.

internal layer, to which the others are joined in an
uncertain manner and Mumber ?

Some authors (&) endeavour to prove the internal
layer of fibres of the periosteum to be derived from
the dura mater : Tor, say they, since the membrane
covering the skull is plainly a production or conti«
nuation of the dura mater, which passes out between
the sutures; and since there are muscles on the
head, as well as in other parts, which might furnish
a periosteum, it is needless to assign different origins
to membranes which have the same texture and uses.
They add further, in proof of this doctrine, that the
periosteum extends itself along the ligaments of the
articulations from one bone to another ; and there=
fore is continued from its erigin over all the bones
of the body.—While anatomists were fond of the
hypothesis of all membranes being derived from one
or other of the two that cover the brain, a dispute
of this kind might be thought of consequence: But
now that the hypothesis is neglected as useless, it
is needless to examine the arguments for or against
it.

Except where muscles, cartilages, or ligaments are
inserted into the periostewm, its external surface is
connected to the surrounding parts by thin cellular
membranes, which can easily be stretched consider-
ably, but shorten themselves whenever the stretch-
ing force is removed. When these membranes are
cut off or broken, they collapse inte such a small
space, that the surface of the periosteum seems smooth
and equal.

When we attempt to tear off the periosteum from
bones, we see a great number of white threads pro-
duced from the membrane into them ; and, after a
successful injection of the arteries with a red liquor,
numerous vessels are not only seen on the periosteum,
(6), but most of the fibres sent from the membrane

(@) Havers, Osteolog. wov. dise. 1. p. 16.
(?) Ruysch. Epist. 5. tab. 5. fig. 1. 2, epist. 8. tab, O, fig.
1.9,

=
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OF THE BONES IN GENERAL, a

to the bone, shew themselves to be vessels entering
it, with the injected liquor in them ; and when they
are broken, by tearing off the periosteum, the sur-
face of the bone is almost covered with red points.

The veins corresponding to these arteries are
sometimes to be seen in subjects that die with their
vessels full of blood ; though such numerous rami-
fications of them, as of the arteries, can seldom be
demonstrated, because few of them naturally contain
coloured liquors, and such liquors can with difficulty
be injected into them. This however is sometimes
done (a). -

The great sensibility of the periosteum in the deep«
seated species of paronychia, m exostoses, nodi, tophi,
and gummata, from a lues venerea, or whenever this
membrane is in an inflamed state, is a sufficient proof
that it is well provided with nerves, though they are
perhaps too small to be traced upon it ; and there-
fore one cannot well determine, whether they are
sent along with the arteries in the common way, or
are derived from the tendinous fibres of the muscles
expanded on the periosteum (b).

Vessels also pass through the periosteum to the
marrow ; of which more hereafter. And frequently
muscles, ligaments, or cartilages, pierce through the
periostewm, to be inserted into the bones.

The chief uses of the periosteum are: 1. To al-
low the muscles, when they contract or are stretch-
ed, to move and slide easily upon the bones; the
smooth surfuce of this membrane preventing any ill
effects of their friction upon each other. 2. To
keep in due order, and to support the vessels in their
passage to the bones. 8. By being firmly braced
on the bones, to assist in setting limits to their ine

(2) Sue Traité d’osteologie, traduit de I’ Anglois de Mr. Monro.
Note in page 9.

(6) See the dispute about the sensibility of this and of other
membranes in Zimmerman. Dissert. de irritabilit.—Act, Got-
ting.‘vul. 2. Haller sur la nature sensible et irritable. Whytt’s
physiolog. essay IIL.  Reimar, Dissert, de funezo articulor.
§ 26, 34, b
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4 OF THE BONES IN GENERAL.

crease, and to check their overgrowth. 4. To
strengthen the conjunction of the bones with their
epiphyses, ligaments, and cartilages, which are easi=
ly separated in young creatures, when this mem=
brane is taken away. 5. To afford convenient ori=
gin and insertion to several muscles which are fixed
to this membrane. And, lastly, to warn us when
any injury is offered to the parts it covers; which,
being insensible, might otherwise be destroyed with=
out our knowledge, or endeavouring to procure a re«
medy.

When the cellular substance connecting the pe-
riosteum to the surrounding parts is destroyed, these
parts are fixed to that membrane, and lose the slid«
ing motion they had upon it; as we see daily in is=
sues, or any other tedious suppurations near a bone,
—When the vessels which go from the periosteum to
the bones are broken or eroded, a collection of liquor
1s made between them, which produces a sordid ulcer
or rotten bone. This is often the case after fractures
of bones, and inflammations of the periosteum, or
after small-pex, measles, spotted fevers, and erysipes
las—Do not the disorders of the periosteum coming

rather along with or soon after the cutaneous than

other diseases, indicate some similarity of structure
in the periosteum and skin ?

The Boxgs are the most hard and solid parts of
the body, and, as all other parts where large vessels
do not enter, are generally of a white colour; only
in a living creature they are blueish, which is owing
to the blood in the small vessels under their surface.
The less therefore and fewer the vessels are, and
the thicker and firmer the bony surface covering the
vessels 1s, the bones are whiter. Hence the bones
of adulls are whiter than those of children ; and, in
both young and old, the white colour of different
bones, or of the several parts of the same bone, is
always in proportion to their vessels and solidities ;
circumstances which ought to be regarded by sur-
geonsy when they are to judge of the condition of
bones laid bare.



OF THE BONES IN GENERAL, 5

Bones are composed of a great many plates®, each Intimate
of which is made up of fibres or strings united by Structure.
smaller fibrils (a); which being irregularly disposed,
and interwoven with the other larger fibres, make a
reticular work, This texture is plainly seen in the
bones of feetuses, which have not their parts closely
compacted, and in the bones of adults which have
been burnt, long exposed to the weather, or whose
composition has been made loose by diseases. The
chinks, which are generally made according to the
direction of the larger fibres of bones that have un-
dergone the action of fire, or of the weather, shew
the greater strength of these than of the fibres which
connect them. Numerous accurate observations of
the different times in which exfoliations are made
from the sides or ends of similar bones, might bid
fair to determine what is the proportional force of co=
hesion in the two sorts of fibres..

The plates are said (4) to be firmly joined to cach
other by a great number of claviculi, or small bony
processes, which, rising from the inner plates, pierce
through some, and are fixed into the more external
ones. Of these nails, four kinds, viz. the perpendi=
cular, oblique, headed, and crooked, have been de=
scribed : But in bones fitly prepared, I could see on=
ly numerous irregular processes rising out from the
plates (c).

Though the exterior part of bones is composed of
firm compact plates, yet they are all more or less ca=
vernous internally. In some (e. g. middle thin part
of the scapula and os ilivm) the solid sides are brought
S0 near, that little cavity can be seen ; and in others
(middle of os humeri, femoris, &c.) the cavities are
so large, that such bones are generally esteemed to
be hollow or fistular. But the internal spongy tex-

¥* Squam_m, bracta, laminz.
(@) Malpigh. Anat. plant. & oper. posthum.

) Gagliard. Avat. ossium. nov.. invent.. illustrat. eap. 1.
ebs. 2.

) Malpigh. oper. posthum.
B3



¢ OF THE DBONES IN GENEERAL.

ture is evident in young animals ; and some of it
may be seen to remain in those of greatest age, when
hones are cautiously opened, after they have been
kept so long as to be free of the oil they contain, or
after being burnt.

This gpongy cavernous internal part of bones, is
generally called their cancelli or LaTTIcE-WORE, and
is formed in the following manner: The plates are
firmly joined about the middle of the bone; but as
ihey are extended towards its ends, the more inter~
nal plates separate from the exterior, and stretch out
their fibres towards the axis of the bone, where they
are interwoven with the fibres of other plates that
have been sent off in the same way. Seeing the
plates are thus constantly going off, the solid sides
of the bones must become thinner, and the lattice-
work must be thicker and stronger towards their ends.
This is evident in many of them, where the solid
sides of their middle are very thick, and the cancell:
are scarcely observable ; whereas, at the ends, where
their diameter is greatest, the solid walls or sides
are not thicker than paper, and the cancelli are nu=
merous and large enough to fill up the whole space
left between the sides.

The twisting and windings which these caneell
make, and the interstices which they leave, differ
considerably in figure, number, and size ; and theres
fore form little cells, which are as different, but com=
municate with each other. Some writers () minute-
ly remark these different appearances of the cancell,
after they begin to separate from the plates; and
from thence distinguish them into wrinkled, perfo-
rated, and net-like.

The eancelli sustain the membranous bags of the
marrow which are stretched upon them, and thereby
hinder these membranous parts from being torn or
removed out of their proper places, in the violent mo-
tions and different postures in which the bones are
employed. This support which the cancelli afford

¢a) Gagliard, Anat. essiumn, cap. L. obs, 4, 5, 6, T.
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the marrow; also saves its membranes and vessels,
in the lower parts of the bones, from being compress=
ed by the weight of the marrow above.

The depressions between the fibres of the exter=
nal plates of bones appear like so many furrows on
their surface, into each of which the periosteum cn-
ters ; by which the surface of contact, conSequently
the cohesion, between it and the bone, is consider-
ably increased, and a greater number of vessels is
sent from it into the bone, than if it was a plain sur-
face,

Both on the ridges and furrows, numerous little
pits or orifices of canals are to be seen, by which the
vessels pass to and from the bones™. -

After a successful injection, the arteries can be
traced in their course from the pits to the plates
and fibres ; and, in sawing, cutting, or rasping the
bones of living creatures, these vessels discover
themselves, by the small drops of blood which then
ooze out from the most solid part of the bones.
But the clearest demonstration of the intimate dis«
tribution of these small arteries, is, to observe the
effect of such a tinging substance as can retain its
colour, when swallowed, digested, and mixed with
the blood of any living animal, and, at the same
time, has particles” small’ enough' to Le conveyed
into the vessels of the bones; such is‘rubia linclo-
rum, madder root (@) : For we see the gradual ad«
vances which this tincture makes from the perios-
fewm into the more internal parts of the bones, and
how universally the distribution of the liquors is
made, the whole bony substance being tinged.
The arteries are larger near each end than at the
middle of the large bones that are much moved ; be-
cause they not only serve the bony plates near the

- * On this part of the subject, see Scarpa De peuitiori ossium
structura, E. :
(#) Philosoph. transact. num. 442, art. 8. num. 413, art. 2.

‘;’.‘;2; 457, art, §,——Mem, de Pacad, des sciences. 1759,

B 4
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ends, but pass through them to the marrow,m=—As
animals advance in age, the arteries of the bones
become less capacious ; as is evident, 1. From the
bones. of adults having less blood in them than those
of children have. 2. From many of them becom=
ing incapable, in old age, of admitting the colour=
ed powders used in injections, which easily pass in
youth. And, 8. From the bones of old creatures
being more difficultly tinged with madder than those
of young ones. If authers have not mistaken,
the arteries of bones have sometimes become very
large (a).

We may conclude from arteries being accompanied
with veins so far as we can trace them in every other
part of the body, that there are also veins in the
bones ; nay, the veins of bones can sometimes be
injected and then seen (#).

* The bones of a living animal are so insensible,
that they can be cut, rasped, or burnt, without put=
ting the creature to pain, and the nerves distribute
ed in their substance cannot be shewn by dissection ;
from which it might be inferred that they have no
nerves distributed to them : But the general tenor
of nature, which bestows nerves on all the other
parts, should prevent our drawing such a conclus
sion. And if sensibility is a sure proof of nerves en=
tering into the composition of any part, as it is ge-
nerally allowed to be, we have sufficient evidence of
nerves here in the bones ; for the granulated red
flesh which sprouts out from them, after an ampu-
tation of a limb, or performing the operation of the
irepan, or after an e.:lﬁ:ﬂia!inn, 1s exquisitely sensible:
And, in some ulcers of bones, where the periosteum
was all separated, the patiept suffered racking pain, if
the bone was touched with a rough instrument ; nor
was he free from pain after the bone was perforated (c)..

(a) Diemerbroek. Anat. lib. 9. cap. 1.——Mery, Hist. de

Vacad. des sciences, 1704,
(b) Sue trad. d'osteolog, p. 9.
€c) Nicol. Masla, lib, introd. anat. cap. 30,
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~—-The reason why the nerves of rigid hard bones
become insensible, is, That all nerves must have a cone
siderable degree of flexibility at the part where oba
jects are applied, otherwise it cannot be affected by
their impressions. We see this illustrated in a very
eommon analogous case ; the growth of a new nail :
 When the former one has suppurated off, the thin
membrane which first appears, is exquisitely sensi=
ble ; but gradually becomes dull in its sensation, till
it can be cut or scraped, without causing pain, after
it is formed into a hard nail. '

From what has been said of the vessels of bones,
it is evident, that there 1s a constant circulation of
fluids in every part of them ; and that there isa per-
petual waste and renewal of the particles which com=
pose the solid fibres of bones, as well as of other
parts of the body ; the addition from the fluids ex=
ceeding the waste during the growth of the bones ;
the renewal and waste keeping pretty near par in
adult middle age ; and the waste exceeding the sup«
ply from the liquors in old age ; as is demonstrable
from their weight: For each bone increases in weight,
as a person approaches to maturity ; continues of
nearly the same weight till old age begins, and then
becomes lighter. The specific gravity of the so-
lid sides, on the contrary, increases by age ; for then
they become more hard, compact, and dense. In
consequence of this, the bones of old people are thin=
ner and firmer in their sides, and have larger cavities
than those of young persons.

Growth and
Decay.

The vascular texture of bones must make them Morbid ap-

subject to obstructions, ecchymoses, ulcers, gangrenes,
and most other diseases with which the softer parts
are affected ; and therefore there may be a greater
variety of caries than is commonly described (a.)

Hence we can account for the following appears
ances.

(a) Edinburgh Medical Essays and Obs, vol, 5. art. 23,
B 5

pearances
explained.
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Hemorrhagics from fungous flesh rising out from
the most solid part of a cut bone (a).

The regular alternate elevation and subsiding, or
apparent pulsation, frequently to be seen in some of
the cells of a carious bone.

Cells resembling cancelli, sometimes seen m the
part of a bone, which, in a natural state, is the moss
solid and firm (b).

A bone as a tube including another bone within
it (¢)

On the internal surface of the solid parts of bones,
there are orifices uf canals, which pass outwards through
the plates to open into other canals that are in a Ton=
gitudinal direction, from which other transverse pas«
sages go out to terminate in other longitudinal canals;

‘and this structure is continued through the whole

substance of bones, both these kinds of canals be-
coming smaller gradually as they approach the outer
surface (d). These canals are to be seen to the best
advantage in a bone burnt till itis white: When it is
broken transversely, the orifices of the longitudinal
canals are in view ; and when we separate the plates,
the transverse ones are to be observed. Here how=
ever we are in danger of believing both these sorts of
canals more numerous than they really are; because
the holes made by the processes connecting the plates
of bones have the appearance of the {ransverse (e),
and the passages for the blood vessels resemble the
longitudinal canals. 1 do not know how we are to
keep free of error about the transverse canals ; but
think we may distinguish between the two kinds of
longitudinal ones ; for the passages of the vessels are
Jargest near the external suface of the bone, and every
transverse section of them is circular ; whereas the

(#) Medical Essays, vol. 4. art. 21. N
(t) Ruysch. Thes. 8. num, 8. Thes, 10, num. 176.
{c) Idem, 1bid.
(d) Havers Osteolog. nov. p. 43.

A¢) Morgagn. Advers. 2. animad, 23.
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longitudinal canals are largest near the cancellt, and
their transverse sections appear to me of a flat oval
figure, which may be owing to the different smomentum
of the fluids conveyed in them. The situation of the
larger longitudinal canals, and of the passages of the
larger vessels, makes a bone appear more dense and
compact in the middle of its solid sides, than towards
its outer and inner surfaces, where it is spongy.

We see marrow contained in the larger transverse
and longitudinal canals just now described, and
thence judge that it passes also into the smaller ones.
The drops of eil which we discover with a micro=
scope every where on the surface of a recent bone
fractured transversely, and the oozing of oil through
the most solid bones of a skeleton, which renders
them greasy and yellow, are a confirmation of the
use of these canals, Of what advantage this distri=
bution of the marrow through the substance of bones
is, will be mentioned when the nature and use of this
animal oil is inquired into.

Most bones have one or more large oblique canals
formed through their sides for the passage of the
medullary vessels, which are to be described after-
wards. ~

Bones exposed to a strong fire in chemical vessels,
are resolved, in the same manner as the other parts of
animals, into phlegm, spirit, volalile salt, fetid oil, and
a black caput mortuum. But the proportion of these
principles varies according to the age, solidities, and
other circumstances of benes. Young bones yield the
largest proportion of phlegm ; spongy bones afford
most oil, and solid ones give most salt and black
residuum, Though this residuum can scarcely be
changed by the force of fire while it is in close ves=
sels ; yet, when it is burnt in an open fire, the tena-
cious oil to which it owes its black colour, is forced
away, and a white earth is left that has little or no
fixed salt in it. This earth seems to be the proper
constituent solid part of bones, and the other princi=

B O
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ples give it firmness and tenacity: For the quana
tity of the earth is so great, that after all the other
principles are separated from a bone, its former shape
and size remain (@) ; but it is very brittle till it is
moistened with water or oil, when it recovers some
tenacity. The increase of the proportion of earth in
old people’s bones, is one reason of their being more
brittle than those of young people are ¥.

Lest any imagine the salts and oils of bones, while
in a natural state, to be of the same aerid kind with
those obtained from them by the chemical analysis,
it is to be observed, that these principles may be exa=
tracted from bones in the form of a very mild jelly,
by boiling them in water.

The bones sustain and defend the other parts of
the body.

Bones are lined within, as well as covered exter=
nally, with a membrane ; which is therefore coma
monly called PEriosTEUM INTERNUM.

The intgr nal periosteum is an extremely fine mems
brane; nay frequently it has a loose reticular tex-
ture ; and therefore is compared by some to the ar-
achnoid coat of the spinal marrow: so that we cane
not expect to divide it into layers as we can divide
the external periosteum. We can however observe
its processes entering into the transverse pores of the
bones, where probably they are continued to form the
immediate canals for the marrow distributed through
the substance of the bones; and along with them
vessels are sent, as from the external periosteun:, into.

{a) Havers Osteolog. nov. disc. 1. p. 32.

*® Such is the chemical analysis of bounes by fire, as given
in the former editions ; but the analysis of animal substances
by moderp chemists, has superseded the statements of the ear-
lier experimenters. Bones are now found to Jbe composed of
gelatine, animal oil, and earthy salts, which are chiefly phos-
phate and carbonate of lime. In 100 parts of dried human adult
bones, there are about 24 of gelatine, 64 of phosphate of lime,
and 2 of carbonate of lime. E.
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the bone (@). These processes being of a very de-
licate texture, the adhesion of this membrane to the
bone is so small, that it separates commonly more
easily from the bone than from the marrow which it
contains : Wherefore, one might call it the common
membrane of the marrow, rather than by the name
it now has. But whether the one or the other de-
signation ought to be given it, is not worth a dis«
pute.

From the internal surface of the internal perios-
ieum, a great number of thin membranes is produced ;
which, passing across the cavity, unite with others
of the same kind, and form so many distinct bags,
which eommunicate with each other; and these
again are subdivided into communicating vesicular
cells, in which the marrow is contained. Hence it
is that the marrow, when hardened, and viewed with
a microscope, appears like a cluster of small pearls ;
and that the hardened marrow of bones buried long
under ground, or laid some time in water, and then
dried, is granulous (). This texture is much the
same with what obtains in the other cellular parts
of the body, where fat is collected ; only that the
cells containing the marrow are smaller than those.
of the tunica adiposa, or cellulosa elsewhere, which
is probably owing to their being inclosed in the bones,
where they are not so much stretched or extended as
in other parts.

The Marrow is the oily part of the blood, separ« yarrow.
ated by small arteries, and deposited in these cells. ‘
Its colour and consistence may therefore vary accord-
ing to the state of the vessels, and their distribution
on the membranes of the cells.

- The marrow, as well as the other fat of the body,.
chemically analyzed, yields, besides oil and water,
a considerable proportion of an acid liquor, but no
alkali (¢). 'This may be the reason of its being less

(@) Winslow Exposition anat. des os frais, § 82, 83.
(1) Ruysch Thesaur. 9. num. 2, et Advers. dec. 111, obs, 2.

(¢) Grutzmaker Dissert. de ossium medulla, Haller Ele-
ment. physiolog. lib. 4. sect, 4,
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putrescent than the blood or most other parts of ani-
mals (a), which is a necessary quality in a substance
that is constantly exposed to a considerable degree
of heat, and is more in a stagnating condition than
the other liquors.

Besides the arteries, which I mentioned already,
p. 8. to be sent from the borfes to the marrow, there
is at least one artery for each bone; several bones
have more, whose principal use is to convey and
secern this oily matter. After these arteries have
pierced the solid side of a bone, they are divided into
several branches ; which soon are distributed every
where on the internal periosteum, and afterwards
spread their branches inwards on the medullary cells,
and outwards through the tables of the bone.

The blood, which remains after the secretion of
the marrow, is returned by proper veins, which are
collected from the membranes into one or two large
trunks, to pass out at the same holes or passages at
which the artery or arteries enter.

The general rule of the small vessels decreasing
in their capacities as animals advance in age, to
which many phenomena in the animal economy are
owing, obtains here : For though the trunks of the
medullary vessels enlarge as animals turn older ;
yet the smaller branches become smaller ; as is evi=
dent from injeetions, which cannot be made to pass
so far in these vessels of adults as of children. Hence
the marrow is bloody in children, oily and balmy in
middle age, and thin and watery in old people.

By experiments made on the marrow, when bones
of living animals are opened or cut through (#), and
from the racking pain with which suppurations with=
in bones are frequently attended, we have sufficient
proof that the membranes here are sensible, and con=
sequently have nerves distributed to them. Hip-

(a) Pringle Append. to camp diseases, exper. 47,
(b) Du Verney, Memoires de 'acad. dgs sciences, 1700,
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pocrates (a) might therefore say justly, thata wound
penetrating into the cavity of a bone may produce a
delirium. ‘

The vessels of the marrow, wrapt up 1n one coms=
mon coat from the periosteum, pass through the bones
by proper canals; the most considerable of which
are about the middle of each bone, and are very ob=
ligue. Sometimes these vessels continue at a little
distance in their passage when the canal is divided
by a small bony partition or two. ;

From the structure of the contents of the bones,
we may judge how these parts, as well as others, may
be subject to adema, phlegmon, erysipelas, schirre
hrus, &e. and may thence be led to a cure of each, be=
fore the common consequence, putrefaction, takes
place,'and frequently occasions the loss of the limb,
if not of the patient.

The marrow is of very considerable use to the Uses of the
bones ; for by entering their transverse canals, and Marrow.
passing from them into the longitudinal ones, it is
ecommunicated to all the plates, to soften and connect
their fibres, whereby they are preserved from becom«
ing too brittle ; as we see they do in burnt bones, or
those long exposed to the air; in people labouring
under eld age, pox, or scurvy: In all which cases,
the oil is either in too little quantity, or has its na<
tural good qualities changed for worse ones.

Besides this advantage which the substance of
bones has from the marrow, their articulations are
said (b) to receive no less benefit from it : for it is
thought that the marrow passes into the articular
cavities, through the holes which are in the bones
near the large joints. And, as a proof of this, it is
alleged, that butchers, upon seeing the greater or
lesser quantity of marrow, in the bones of cows, can

(a) Aphorism. § 7. aph. 24.
(b) Joan de Muralto Vade Mecam anat, exercit, 5. § 3,
Havers Osteolog. nov. dise, 5. p, 179,
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tell whether they have travelled far or little before
they were slaughtered.

When the marrow, after having served the uses
mentioned, is reassumed into the mass of blood, (as
it is continually, in common with all other secreted
liquors that have not passages formed for conveying
them out of the body), it corrects the too great acri-
mony communicated to the saline particles of our
fluids by their circulation and heat; in the same
manner as lixivial salts are blunted by oil in making
soap. Hence, in acute diseases, the marrow, as
well as the other fat of the body, is quickly wasted,
but must be immediately supplied by liquors from
the vessels ; seeing the cells within the bones, which
have no assistance to their contraction from the
pressure of the atmosphere, cannot collapse, as the
tela cellularis under the skin does, when the liquor
in its cells is absorbed ; the bones therefore are al«
ways full.

Since it is the nature of all oil to become thin and
rancid when exposed long to heat, and bones have
much oil in their firm hard substance, we may know
why an ungrateful smell, and dark coloured thin
ichor, proceed more from corrupted bones than from
other parts of the body ; and we can understand the
reason of the changes of colour which bones under-
go, according to their different degrees of mortifica«
tion. Hence likewise we may learn the cause of a
spina ventosa, and of the difficulty of curing all caries
of bones proceeding from an obstruction, and con<
sequent putrefaction of the marrow ; and of the quick
pulse, thirst, and kectic paroxysms, so often attend-
iog these diseases. These phenomena also teach us
the reason of the fatal prognosis taken from black

fetid urine in fevers. 95

Though bones so far agree in their structure and
annexed parts, yet we may observe a considerable
difference among them in their magnitude, figure,
situation, substance, connexion, uses, &c. From
which authors have taken occasion to distinguish
them into as many classes as they could enumerate
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of these different circumstances. But these being
obvious to every person that looks on bones, I shall
mention only one of them ; which comprehends very
nearly the whole bones of the body ; and at the same
time leads us to examine the most considerable va«
riety that is to be found in the disposition of their
constitutent parts, and in their uses. It is this, that
some bones are broad and flat, while others are long
and round.

The broad bones have thin sides, by the plates Broad
being soon and equally sent off to form the lattice~ Bones.
work ; which therefore is thicker, and nearly of an
equal form all through. By this structure, they
are well adapted to their uses, of affording a large
enough surface for the muscles to rise from, and move
upon, and of defending sufficiently the parts which
they inclose.

The round bones have thick strong walls in the Round
middle, and become very thin towards their ends, Bones.
which is owing to very few plates separating at their
middle ; where, on that account, the cancelli are so
fine and small that they are not taken notice of:

But such bones are said to have a large reservoir of

oil in this place. Towards their ends the lattice=
work becomes very thick, and rather more coms=
plete than in the other sort of bones.—These round
bones having strong forces naturally applied to them,

and being otherwise exposed to violent injuries, have Advantages
need of a cylindrical figure to resist external pres- of this
sure, and of a considerable quantity of oil to pre. ©rm
serve them from becoming too brittle. Besides which,

they are advantageously provided with thick sides
towards their middle, where the greatest forces are

- applied to injure them ; while their hollowness in-
creases their diameter, and consequently, their strength

to resist forces applied to break them transversely (a).
Thus, for instance, in estimating the propertional
resistance of two cylindrical bones of unequal dias

() Galilei Mechaaie. dialog, 2.
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meters, but consisting of an equal number of similar
fibres uniformly disposed round each, it is plain,
1. That the absolute force of these two bones is
cqual, because they consist of equal numbers of si=
milar fibres.

2. That the absolute forces of all the fibres in eaclt
bone have the same effect in resisting any power
applied to break them, as if the sum of all their forces
were united in the respective centres of the transverse
sections where the fractures are te be made.  For,
by hypothesis, the fibres being uniformly disposed
in each, thereis not any fibre in either bone that
has not a corresponding fibre ; the sum of both whose
distances from the axis of revolution (about which
all the parts of the bone must revolve in breaking)
1s equal to two semi-diameters of the bone : Conse=
quently each fibre, and all the fibres, may be regard«
ed as resisting at the distance of one semi-diameter
or radius from this axis, that is, in the centre.

3. Since the united foree of all the fibres is to be
regarded as resisting at a distance from the eentre
of motion equal to the semidiameter, it follows, that
the total resistance of all these fibres, or the strength
of the bone, is proportional to its semidiameter, and
consequently to its diameter. LS

I have heretaken for an example, one of the most
simple cases for calculating the proportional forces
of bones.  But, were it not too foreign to the pre-
sent design, it might be universally demonstrated,
that, of whatever figure bones are, and in whatever
manner their fibres are disposed, their strength
must always be in a ralto, compounded of the area
of their transverse scctions, or of their quantity of
bony matter, and of the distance of the centre of
gravity of these sections from the centre of motion
or fulerum, on which the bone is supposed to be

broken (a).

(a) See the demonstration of this theorem by Dr. Porterficld
in the Edinburgh Medical Essays, vol, 1. art. 10,



oF THE BONES IN GENERAL, 19

Since therefore the strength of bones depends on
their number of fibres, or quantity of matter, and
the largeness of their diameters, one may conclude,
that the part of a boné formerly fractured, and re<
united by a callus, must be stronger than it was be-
fore the fracture happened ; because both these ad-
vantages are obtained by a callus: which is a wise
provision, since bones are never set in such a good
direction as they were naturally of ; and then where-
ever a callus is formed, there is such an obstruction
of the vessels, that if the bone were again broken
in the same place, the ossific matter could not so
easily be conveyed to reunite it. This callus may
indeed, for want of compression, be allowed to form
into a spongy cellular substance (a); but even 1n
this case, the strength of the bone is here increased
by one or both the causes above mentioned. |

Many bones have protuberances,. or processes®, processes;
rising out from them. Ifa process stands out in a
roundish ball, it is.called caput, or head.—I1f the
head is flatted, it obtains the appellation of condyle.
A rough unequal pretuberance, is called
tuberosity. When a process rises narrow, and
then becomes large, the narrow or small part is
named cervir, or neck.———Long ridges of bones,
are called spines. Such processes as terminate
in a sharp point, have the general name of coroax t,
or coronoid, bestowed on them, though most of them
receive particular names from the resemblance they
have, or are imagined to have, to other substances,
e. g. mastoid, siyloid, anchoroid, coracoid, spinal, §c.
Such processes as form brims of cavities, are
called supercilia .

{u}zﬂuysch. Thesanr. 8. n. 49, Mus. anat. thec. B. reposit.
2. n. %

* TAwopuauis, skuois, sEoxch, wpoflods, wpifanue, Excessus,
explanativ, tuberculum, gibbus, emineutia, productio, extu-
berantia, projectura, enascentia,

+ Rostra, glandes.

% "Truss sQpuss, eufovss, xsidm, Labra,
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Processes serve for the advantageous origin and
insertion of muscles, and render the articulations firnx
and stable,

Before leaving this subject,*we must remark, that
much the greater number of what are called pro-
cesses 1n adult bones, discover themselves in child=
ren to be epiphyses, or distinct bones, which are af-
terwards united to the other parts ; such are the siy-
loid processes of the temporal bones, processes of the
veriebre, trochanters of the thigh, &c. However, as.
I'intend to insist chiefly on the description of the
adult skeleton, in which the union of these parts is
so intimate, that scarcely any vestige remains of their
former separation, I shall retain the common appel-
lation of apophyse, or process, to all such protuber=
ances ; but shall remark the principal ones that have
no just title to this name, when they occur in the de-
seription of particular bones.

On the surfaces of a great many of the bones there
are cavities, or depressions: If these are deep, with
large brims, authors name them cotyle®. If they
are superficial, they obtain the designation of glene,
or glenoid. These general classes are again divided
into several species : Of which pils are small round=
ish channels sunk perpendicularly into the bone.—
Furrows are long narrow canals, formed in the sur-
face ; miches or noleches, small breaches in the bone ;
sinuositics, broad, but superficial depressions without
brims ; fosse, large deep cavities, which are not equal-
ly surrounded by high brims ; sinuses, large cavities
within the substance of the bones, with small aper=
tures ; foramina, or holes, canals that pierce quite
through the substance of the bones.—When this last.
sort of cavity is extended any long way within a bone,
the middle part retains the name of canal, and its
ends are called /oles.

The cavities allow the heads of bones to play in
them ; they lodge and defend other parts ; they af-
ford safe passage to vessels, muscles, &c. To mech-

- K_[Tphﬁl;l, Sﬁuﬁaffn, Aﬂetﬂbl‘r]ﬂ, j‘lliiﬂﬂ?, buccella,
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‘tion more would engage us too much in the histor
of particular bones, which more properly belongs to
the demonstration of the skelelon, where we shall
have occasion to oberve these several species of ca-
vities.

To far the greater number of bones, whose ends 4ppendices
are not joined to other bones by an immoveable ar- :;;EP’F‘F‘H'
ticulation, there are smaller ones annexed, which af- "
terwards become scarcely distinguishable from the
substance of the bone itself. These are called epi-

hyses, or appendices®. Some bones have one, others

ave two, three, or four of these appendices annexed
by the means of cartilages, which are of a consider-
able thickness in children, but by age become thin-
ner ; the ossification proceeding from the end of the
bone on one side, and from the epiphyses on the other,
till at last, in adults, the place of their conjunction
can scarcely be seen on the external surface ; and it
1s only sometimes that we can then see any mark of
distinction in the cancelli (a).

Several processes (e. g. trochanters of the thigh,
spine of the scapula, &c.) have epiphyses ; and pro-
cesses frequently rise eut from epiphyses ; for exams
ple, at the lower end of the femur, ulna, tibia, &c.
(0).

The epiphyses are united chiefly to such bones as Their usé
are destined for frequent and violent motion ; and
for this purpose they are wisely framed of a larger
diameter than the bone they belong to ; for by this
meang, the surface of contact between the two bones
of any articulation being increased, their conjunc-
tion becomes firmer, and the muscles inserted into
them act with greater force, by reason of their axes
being further removed from the centre of motion.
These advantages might indeed have been obtained

* Applantatio, additamentum, adnascentia, adnexum, pe-
rone.

(@) Winslow, Exposition anatomique de corps humaiz, traité
des os secs. § 116.

(b)) Vesal, De human. corp. fabrica, lib. i. cap. 3.
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by the expansion of the end of the bone itself, to a
thickness equal to that of the epiphyses ; but then
the constant separation of new plates to form so wide
a cellular structure, must have left the solid sides of
the bones so thin, as to yield easily, either to the ac-
tion of the muscles fixed to them, and passing over
them, to the weight several of them are obliged to
support, or to the application of any other external
force.

Several anatomists (@) thought that the epiphyses
serve other purposes: such as, securing the liga=
ments of the articulations which rise out from be=
tween the bones and them ; for, as soon as these
parts are intimately joined, the ligaments insinuated
betwixt them must have a much stronger connecs
tion than they could have to the smooth surface of
the bones. Such an interception of the ligament

" between the body of the hone and its epiphyse is not
to be seen ; but as, at this place, the bone remains
longer soft than any where else, and the adhesion of
the periosteum, and of ligaments to bones, is always
stronger in proportion to the bones being nearest to
the consistence of those parts, which is, being soft-
est, the opinion of these writers concerning the
stronger connection of the ligaments, where the
bones and epiphyses join, is not without some foun=
dation.

Possibly too, by the fibres of epiphyses not extend=
ing themselves so longitudinally as these of the bones,
there may be less chance of the former running into
each other, than of the latter.

The softness of the ends of bones may be of some
advantage in the womb, and at birth, after which
the ossification begins at different points to form epi-
physes, before the ossification can extend from the
middle to the ends of the bones (b).

Progress of  Llowever solid and compact adult bones are, yet

Ossifica=
tion. " (a) Collumb, De re anatomica, lib. 1, cap, 2,—Fallop. Expos.

de vssibus, cap. 11.
(h) Haller de studio medic. p. 267,
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they were once cartilages, membranes, nay, a mere
jelly. This needs no further proof, than repeated
observations of embryos when dissected: And how
much more tender must the bones be before that
time, when neither knife nor eye is capable of dis-
covering the least rudiments of them! By degrees
they become more solid, then assume the nature of
gristles, and at last ossify ; the cohesion of their
plates and fibres always increasing in proportion to
their increased solidities ; as is evident from the time
necessary to unravel the texture of bones of people of
different ages, or of dense and of spongy bones, or of
the different parts of the same bone, and from the
more tedious exfoliations of the bones of adults than
of children,

After any part of a bone is fully ossified, its fibres
are extended little more in length at that part, though
they increase there in thickness, and though their
softer parts continue to become longer (a).

As the solidity of bones increases, their periosteum
more easily separates from them, When bones are
membranous, the periosteum and they cannot be dis-
tingaished ; they appear to be the same substance.
When they are cartilages, their membrane adheres
so firmly to them, that it is difficult to separate it
from them. Where the rigid bony fibres are. the
periosteum is easily taken off.—Is the similarity of
structure and consequent greater attraction of the
membrane and substance it incloses, while they are
both flexible, the cause of their greater adhesion ? or
is it owing to the vessels that go from the one to the
other being then larger? or do both these causes
combine to produce this effect? Or is the mem-
brane or cartilage, which becomes bone afterwards,
to be considered as the same substance with the pe-
riostewm (b)? and must all these plates of bones be

(3) Hales's Vegetable Statics, p. 293.
moires de 'acad. des sciences, 1742,

(b) Memoires de 'acad, des sciences, 1744,

Du Hamel Me-
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therefore said to be layers of the periosteum harderis
ed (a)?

The ossification of bones depends principally on
their vessels being se disposed, and of such diame=
ters, as to separate a liquor, which may easily turn
into a bony substance, when it is deprived of its
thinner parts ; as seems plain from the observation
of the callous matter separated after fractures and
ulcers, where part of the bone is taken out: For in
these cases, the vessels extending themselves, and
the liquors added to them, are gradually formed into
granulated flesh : which fills up all the space from
which the bone is taken, then hardens, till it be-
comes as firm as any other part of the bone. This
happens frequently, even when the ends of the dis=
eased bone are at a considerable distance from each
other (b).

The induration of bones is also greatly assisted
by their being exposed, more than any other parts,
to the strong pressure of the great weights they sup=
port, to the violent contraction of the muscles fixed
to them, and to the force of the parts they contain,
which endeavour to make way for their own further
growth. By all this pressing force, the solid fibres
and vessels of bones are thrust closer ; and such par=
ticles of the fluids conveyed in these vessels, as are
fit to be united to the fibres, are sooner and more
firmly incorporated with them, while the remaining
fluids are foreibly driven out by the veins, to be mix=
ed with the mass of blood. In consequence of this,
the vessels graduall}r diminish as the bones harden.
“From which again we can understand one reason,
why the bones of young animals sooner reunite after
a fracture than those of old, and why cattle that are
put too soon to hard labour, seldom are of such large

(a) Memoires de Iacad. des sciences, 1743.

() Hildan, de vuln. gravis. Med. Essays, vol. i. arts 25,—
Job, a Meckren, obs. 69.—Mem. de I’acad. dessciences, 1742,—
see a collection of such cases in Bochmer de ossium callo.
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size as others of the same brood who are longer kept
" from labour. :

That the ossilying of bones greatly depends on
pressure, seems to be evinced from the frequent ex-
amples we meet with of other parts turning bony
when long exposed to the pressing force rﬂf the sur-
rounding parts, or when they are subjected to the
like circumstances by their own frequent and violent
contraction. Witness, the bones found frequently
near the base of the heart in some old men (@), and in
several other creatures. Nay, the muscular substance
of the heart has been ossified in such (4), and the
arteries of old men often become bony. The
cartilages of the larynx are generally ossified in adults.
—In beasts of burden, the cartilages between the
verlebre of the back very often change into complete
benes ; and, being intimately united with the verfe-
bre, the whole appears one continued bone :—Nor is
the periosteum exempted from such an induration (c).

To confirm this argument still farther, we may ob-
serve, that bones begin their ossification at the places
where they are most exposed to these causes, viz. in
the cylindrical bones from a middle ring, and in the
broad bones, at or near their centre, from one or more
distinct peints. The reason of which is, That these
parts are contiguous to the bellies of the muscles an-
nexed to the bones, where the swelling of these mov=
ing powers is greatest. What the effects of this may
be, let any judge, who view some of the bones, as the
scapula, and ossa ilium, which are covered with mus«
cles on each side ; how compact and thin they are in
adults, where the bellies of the muscles were lodged ;
}vhereas in children they are thicker. But this be«
ing the middle part of these bones, where the great«
est number of fibres is, this particular place would

(@) Riolan. Comment. de ossib. cap. 32.—Bartholin. Hist.
medic. cent. 1. hist. 50.———Ibid. cent.PE.' hist, 43. :

(3) Cheselden, Anatomy, book 1. introd,
Hist. de I'acad. des scienm;s, 1726. 3

(c) P‘EF‘“-_ Ephemerid. German, decur, 2. ann. 7. observ

Ja

Garengeot,

L&
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have been much thicker in adults, had not this for=
cible cause been applied, which has not had such ef-
fects in children, whose muscles have not been much
exercised.—Besides, if we allow that all the parts of
a bone are equally increased by the constant supply
of new particles, each fibre, and every particle of a
fibre, endeavours to make way for its own growth, by
pushing the one next to it ; and consequently by far
the greatest pressure is on the middle, to make the
particles firm, and therefore to begin their ossification
there. Lastly, the pulsation of the medullary ar«
teries, which enter the bones near to this middle part,
may, as authors have alleged, contribute perhaps
somewhat to this induration.

From the effects of pressure only it is, that we can
account for the bones of old people having their sides
much thinner, yet more dense and solid, while the
cavities are much larger than in those of young peo«
ple; and for the prints of muscles, vessels, &e. being
so much more strongly marked on the surfaces of the
former than of the latier, if they belong to pecple of .
nearly the same condition in life.—Pressure must
likewise be the cause, which, in people of equal ages,
makes these prints stronger in the bones of those who
had much labour and exercise, than they are in peo=

le who have led an indolent inactive life.

Perhaps both the causes of ossification ahove men-
tioned, may be assisted by the nature of the climate
in ' which people live, and the food they use. Whence,
in hot countries, the inhabitants sooner come to their
height of stature than in the northerly cold regions:
And thence seems to have arisen the common prac-
tice among the ladies, of making puppies drink brandy
or spirit of wine, and of bathing them in these liquors,
to prevent their growing big.  Nay, it has been ob=
served, that much use of such spirits has occasioned
parts, naturally soft, to petrify in some, and to ossify
in other people of no great age (a).

(@) Littre, Histoire de "acad. des sciences, 1706.—Geoffroy,
Memoires de 'acad. des sciences, 1796,
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From the foregoing account of the structure of Various
bones, and of their ossification, we may understand phenomena
the reasons of the following phenomena. sEplatagde

How the natural colour of bones may be changed .

by some sorts of food (a)..
- Why the bones of some people are so long in hard«:
ening, and in others never completely indurate.

Why, in such whose ossification is slow, the bones :
are generally thicker in proportion to their lengths,
especially at their ends ; as in the rickets.

How hard firm bones have become soft and pliable
by diseases ().

Why in some diseases, epiphyses separate from:
bones (¢), and the ends of fractured bones come as<
under many years after their fractures appeared to
be cured (d).

How bones may waste and diminish (e).

How bones may become solid all through, without
any appearance of cancelli (f).

How nodes, tophi, and exostoses, happen after the
erosion of the external plates of bones 1n the lues ve«
nerea, scurvy, rheumatism, and gout.

"How bones exfoliate by the rising of granulated
flesh from their surface.

How and from what callus is formed after a frace

ture (g).

(a) Philosoph. Transact. 442, art, 8. numb. 443. art. 2. numb.
457. art. 4 Mem. de Pacad. des sciences, 1739, 1742,

(&) Histoire de ’acad. .des sciences, 1700, —Mem. 1722,
Gagliardi, Anatom. cap. 2. observ. 3. —Ephem. Germ. decur.
1. ann. 1. obs. 37. et schol. decur. 2. aun. 7. obs. 212, 235,
decur. 3. ann. 2. ubs, 3. Philos. Trans. No. 470. § 3. Ibid.
vol. 38. § 4. and 44,

(¢) Memoires de I"acad. des sciences, 1699,—Diemerbroeck,
Anat. lib. 9. cap. 19.—Cowper’s Anat. explic. tab. 96. fig. 1.

(d) Anson’s Voyage.

(¢) Cheselden, Anat. book 1, introd.—Hist. de ’acad. des
sciences, 1700,

(/) Ruysch. Thesaur, 2. art. 5. thes. 3, loc. 1. numb. 5.
thes. 9. numb. 2 not. 3.—Boehmer de callo ossium.

(g) Memoires de P'acad, des sciences, 1741,—~Dehtleef de'
pssium callo,

62
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Why callus appears to be rather the continued sube
stance of the periosteum than of the bone, while it re-
mains soft and flexible ; but seems continued with the
bone after it ossifies (a).

Why callus is sensible, while it is soft, but becomes
insensible when it hardens.

What occasions sometimes such difficulty in curing
fractured bones ; or why they never reunite, though
they are reduced, and all proper means towards a cure
are used (b).—Are the bones of women with child more
tedious in reuniting than those of other people (¢)?

Why calluses, after fractures, are sometimes very
thick and protuberant.

What difference there ought to be in the applica-
tion of bandages to fractures of the bones of old and
of young patients.

How bones, remaining long unreduced after a luxa=
tion, may have their form so changed as to make their
reduction very difficult, if not impossible (d).

Whoever is desirous to know, in what time and or=-
der each bone and its several parts begin to assume
a bony nature, let him consult Kerkringius (e), who
gives us the delineations of abortions from three days
after conception, and traces the ossification of the
bones from three weeks, and a month, till the time
of the birth: T'o whom should be added Coiterus ( f)
and Eyssonius (g). An account of this subject might
also be collected out of Ruysch’s works, where some
of the mistakes committed by the former authors are
corrected : and several more particulars, to make the

(a) Mem. de 1’acad. 1741.

(b) Meckren Observ. medico-chirurg. obs. 71. Ruysch. Ad-
vers. dec. 2. § 2. observ. anat. chir. obs. &, —Vau Swieten in
Boerhaave Aphor. § 354. |

(¢) Hildan. centaur. 5. obs. 87, et cent. 6. obs. 68.—Philos.
Transact. No. 494. § 21,

(d) Saltzman. Obs. decur, obs. 6.—Memoires de 'acad. de
chirurgie. tom, 2. p. 155 —Boehmer Instit. osteolog. § 596.

() Authvopograph. ichnograph, et osteogenea foetuum,

(f) De ossibus foetus abortivi.

(&) De ossibus infant. cogugscend. et curand. e,
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liistory of the osteogenea more accurate, have since
been added by Nesbit (a) and Albinus (b).

I must refer to the authors now quoted for the more
curious part of the human osteogeny ; not having pre-
parations enough to give such a full history of it as is
done by them. But I shall endeavour to explain the
more useful and necessary part of the osteogeny, by
subjoining to the description of each bone of an adult,
its condition in ripe children ; that is, in such as are
born at the ordinary time ; and shall point out what
parts of each are afterwards joined in form of epi-
physes, This, with the following general rules, seem
to me sufficient for understanding what of this subject
is necessary in'the practice of physic and surgery.

1. Wherever I mention any parts being cartila«
ginous, or their being still separable from the other
parts of the bone to which they belong, I would be
understood to hint, that, about seven or eight years
of age, such parts are ossified and united to their
proper bones, unless when it is said, that they are
afterwards formed into epiphyses.

2. Such as become epiphyses, are generally ossified
at seven or eight years of age; but, being for the
most part moistened by synovia, their external sur=
face is still somewhat cartilaginous, and they are not
yet united to their bones.

3. At eighteen or twenty years of age, the epi«
physes are entirely ossified, and have blended their
fibres so with the body of the bone, as to make them
inseparable without violence,

The knowledge of this part of the osteogeny, 1
think necessary to prevent dangerous mistakes in the
cure of several diseases. As for example : Without
this knowledge, the separation of an epiphyse might
be mistaken for a fracture or luxation. The inter-
stice of two parts of a bone not yet joined, might be
judged to be a fissure. A diastasis, or separation

(@) Human Osteogeny explained.

(b) lcones ossium foetds humani; accedit osteogeneae Lrevis
historia.

c3
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of such disjoined pieces of a bone, might be thought
a fracture.—The protrusion of one picce, or its overs
lapping any other, could be mistaken for an excres-

-cence or exostosis.—Such errors about the nature of

a disease would give one very different indications of

-cure, from what he would have, if he really under

stood his patient’s case. And very often the know=-
ledge of the different inequalities on the surfaces of

‘bones, must direct us in the execution of what is pros

per to be done to cure several of their diseases.

Having thus considered the bones when single,
we ought next to shew the different manner of their
conjunctions *.  To express these. anatomists have
contrived a great number of technical terms ; about
the meaning, propriety, and classing of which, there
has unluckily been variety of opinions. Some of
these terms it is necessary to retain, since they serve
to express the various eircumstances of the articula=
tions, and to understand the writers on this subject.

The ArTicuraTions are most commonly divided
mto three classes, viz. symphysis, synarthrosis, and
diarthrosis.

Symphysis, which properly signifies the coneretion
or growing together of parts, when used to express
the articulations of bones, does not scem to comprea-
hend, under the meaning generally given to it, any
thing relating to the form or motion of the conjoined
bones ; but by it most authors only denote the bones
to be connected by some other substance ; and as
there are different substances which serve this pur-
pose, therefore they divide it into the three follow-
ing species :

1. Synchondrosis +, when a cartilage is the con-
necting substance: Thus the ribs are joined to the
sternum ; thus the bodies of the vertebree are connect-
ed to each other ; as are likewise the ossa pubis.

* Tdvraliz, euvDicis, sumbodn, oumidie, compositio, connexio,
arti. u a0, coujunctio, nodus, commissura, structura,. com-

pages.
+ Amphiarthrosis.
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9. Synneurosis, or syndesmosis, when ligaments
are the connecting bodies, as they are in all the
moveable articulations,

8. Syssarcosis, when muscles are stretched from
one bone to another, as they must be where there
are moveable joints.

The second class of articulations, the synarthross,
which is said to be the general term by which the
immoveable conjunction of bones is expressed, is di-
vided into three kinds.

1. The suture™ is that articulation where two
bones are mutually indented into each other, or as
if they were sewed together, and is formed by the
fibres of two bones meeting while they are yet flexi-
ble and yielding, and have not come to their full ex=
tent of growth ; so that they matually force into the
interstices of each other, till, meeting with such re-
sistance as they are not able to overcome, they are
stopped from sprouting out farthery or are reflected ;
and therefore these indentations are very different
both in figure and magnitade: Thus the bones of
the head are joined ; thus epiphyses are joined to the
bones, before their full connection and union with
them.

Under this title of sufure, the harmonia of the an=
tients may be'comprehended ; scarcely any unmoved
bones betaz joned by plain surfaces (a).

2. Gompnosis T is the fixing one bone into an=
other, as a nail 1s fixed in a board : Thus the teeth
are secured in their sockets.

8. Schindylesis or ploughing (b), when a thin la-

Syndes-
H0sis.

Syssarcosis.

SvNAR-
THROBIS.-

Suture.

Gompliosis.

Sehindy-

mella of one bone is received iuto a long narrow fur- lesis.

row of another : Thus the processus axygos ot the
sphenoid, and the nasal process of the etfmoid bone,
are received by the vomer.

® 'Pagn.
(@) Vesal. Observ. Fallop. Examen,
4+ Conclavatio.

(b) Keil, Anat. chap. 5. § 3.
Cc 4
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Diswraro-  The third class, or diarthrosis®, is the articulation

. where the bones are so loosely connected as to allow
large motion. This is subdivided into three kinds.

Lnartkrosis.  The first is enarthrosis, or the ball and socket,
when a large head is received into a deep cavity ; as
the head of the os femoris is into the acetabulum
coxendicis.

Arthrodia.  The second is arthrodia, when a round head is re=
ceived into a superficial cavity ; as in the articula-
tion of the arm-bone and scapula. These two spe=
cies of diarthrosis allow motion to all sides.

Ginglimus.  The third is ginglimus +, which properly signifies

' the hinge of a door or window ; in it the parts of the
bones mutually receive and are received, and allow
of motion two ways : Workmen call it charnal.

The ginglimus s generally divided into three kinds,
to which some (b) give the names of contiguous ¥,
distant ||, and compound .

The first kind of ginglimus is, when a bone has
several protuberances and cavities, which answer to
as many cavities and processes of the other bone,
with which it is articulated ; as in the conjunetion of
the femur with the tibia.

The second species is, when a bone receives ane
other at one end, and is received by the same bone
at the other end ; as in the radius and ulna.

The last sort is, when a bone receives another,
and is received by a third ; as in the oblique proe
cesses of the vertebre.

When I first mentioned the articulations of bones,
I said there were different opinions concerning the
use of their technical names, e. g. It has been said,
that symphysts should be the name for the immoveable
articulations, and synarthrosis should be understood te

* Awaplpweis, dearticulatio, abarticulatio,
+ Articulatio mutua.

(#) Baker, Curs. osteolog. demonstr. 1.

1 Proximnus.

|l Longus.

§ Compositus.
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. be the conjunction of bones by some connecting me=
dium. Those who have taken symphysis in the
sense I did, of its expressing the conjunction of bones
with a connecting substance, have disagreed in their
definition of it ; some inserting, and others leaving
out, its allowing motion.—Where they have agreed
in their definition, they have not been of the same
mind concerning the species of it. For several think
the Syssarcosis and syndesmosis applicable to so many
joints which are universally allowed to be classed un«
der the diarthrosis, that it must create confusion to
name them by any species of the symphysis. Few
keep to such a general definition of the synchondrosis
as I have done ; and, whether they determine it to
allow no metion, or an obscure or a manifest one,
bring . themselves into difficulties, because there are
examples of all these three kinds. Some again, by
too nicely distinguishing obscure and manifest motions
of bones, have blended the synarthrosis and diar-
throsis, and from thence have branched out the dif=
ferent compound species of articulations that may be
formed of them so far, that they could find no ex-
amples in the body to illustrate them by.~=It would
be tedious to enumerate more of the jarring opinions,
and it would be far more so to give a detail of the
arguments used by the disputants. It is sufficient
for my purpose, that it is understood in what sense
I take these technical terms ; which I do in the fol=
lowing manner.

When I mention the symphysis or synarthrosis ; or
any species of them, I shall always understand them
according to the explication already given of them.
But though the preceding account of the diarthrosis,
or articulation of moveable bones, has been almost
universally received ; yet, seeing it does not compre=
hend all the moveable articulations of the body, and
one of its species does not answer to any notion we
can have of the conjunction of two bones, I must beg

leave to change the definitions and kinds of these
joints.

c 5
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I would eall diarthrosis that conjunction of bones,
whereby they are fitted for motion, being each co-
vered with a smooth cartilage, connected by one or
more common ligaments, and lubricated with liquor
at the conjoined parts. In which definition, I have
no regard to the quantity of motion which they really
do perform ; the motion being often confined or en=
larged by some other cause net immediately depend«
ing on the frame of the two surfaces of the bones
forming the particular joint which then is considered.

The first species of the diarthrosis, viz. the enar-
throsis or ball and socket, I would define more ge-
nerally than above ; that articulation where a round
head of one bone is received into a cavity of another,
and consequently, without some foreign impediment,
is capable of motion to all sides. Examples of this
kind are to be seen in the articulation of the thigh-
bone and ossa innominata ; arm-bone and scapula ;
astragalus and os naviculare ; magnum of the wrist,
with the scaphoides and lunare; first bone of the

,thumb with the second, &c.

The second sort, or the arthrodia, differing from
the enarthrosis, in the preceding account, only in the
cavity’s being more superficial, which makes no es-
sential difference, especially that, in the recent sub-
ject, cartilages or ligaments supply the deficiency of
bone, ought, in my opinion, to be called with Fesalius
(@), that articulation of two bones adapted for motion,
where it is not at first sight obvious which of the two
has the head or cavity, or where they are joined by
plain surfaces, or nearly so ; such is the conjunction
of the clavicle with the scapula; ossa cuneiformia
with the os naviculare ; metalarsal bones with the
ossa cuneiformia, &c. From the nature of this sort of
joint, it is plain, that very great motion cannot be al-
lowed, without the bones going farther out of their
natural situation, than is convenient or safe.

Ginglimus, 1 would reckon that articulation by the
form of which the motion of the joined bones must

(a) De corp. human. fabrica, lib, 1, cap. 4
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be chiefly confined to two directions, as hinges of doors
are.

The first species of this is the trockoides, when one
bone turns on another, as a wheel does on its axis :
Thus the first vertebra of the neck moves on the tooth-
like process of the second. This is the most proper
kind of ginglimus. :

The second species should be esteemed that articu-
lation where several prominent and hollow surfaces of
two bones move on each other, within the same com-
mon ligament ; as in the knee, elbow, &c.

The third sort of ginglimus is, when two bones are
articulated to each other at different parts, with a dis«
tinct apparatus of the motory machines at each ; such
is the articulation of the os occipitis with the first ver-
tebra of the neck ; of any two contiguous vertebre,
by their oblique processes; of the ribs with the
bodies and transverse processes of the werfebrae ; of
the radius with the wlna, tibia with the fibula, astra-
galus with the calcaneum, &e.

I would entirely throw out what is commonly
called the third kind of ginglimus : For, in examin=
ing the conjunction of a bone with two ethers, as in
the common example of a verlebra joined with the one
above and below, the connection of the middle one
with each of the other two ought to be considered
separately ; otherwise we might with the same pro-
priety esteem the articulations that the long bones,
the femur, tibia, humerus, &c. have at their different
ends, as one articulation ; which is absurd.

If the moveable bones are not connected and kept
firm by some strong substance, they would be luxated
at every motion of the joints: and if their hard rough
unequal surfaces were to play on each other, their
motion would not only be difficult, but the loss of sub«
stance from attrition would be great. Therefore
ligaments are made to obviate the first, and carlilages
to prevent the other inconveniency. But because
ligaments and cartilages turn rigid, inflexible, and
rough, unless they are kept moist, a sufficient quantity
of proper liquors is supplied for their lubrication, and
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to preserve them in a flexible state. Seeing then these
parts are so necessary to the articulations, I shall next
consider their structure, situation, and uses, so far as
they are subservient to the bones, and their motions.

LicaMENTs * are white flexible bodies, thicker and
firmer than membranes, and not so hard or firm as

‘cartilages, without any remarkable cavity in their sub-

stance, not easily stretched, and with little elasticity ;
serving.to connect one part to another, or to prevent
the parts to which they are fixed from being removed
out of that situation which is useful and safe.

After maceration in water, the ligaments ean easily
be divided ; and each ligamentous layer appears com«
posed of fibres, the largest of which are disposed in a
longitudinal direction.

The arteries of ligaments are very conspicuous after
a tolerable injection, and the larger trunks of their
veins are sometimes to be seen full of blood.

Such ligaments as form the sides of cavities, have
numerous orifices of their arteries opening upon their
internal surface, which keep it always moist: If we
rub off that moisture, and then press the ligament, we
can see the liquor oozing out from small pores ; and we
can force thin liquors injected by the arteries into the
cavities formed by ligaments.

These exhalent arteries must have corresponding
absorbents, otherwise the cavities would soon be toe
full of liquor. +

Ligaments then must be subject to the diseases
common to other parts, where there is a circulation
of fluids, allowance always being made for the size of
vessels, nature of the fluids, and firmness of the tex-
ture of each part. ‘ : y

Authors generally say, that ligaments are insensi-
Lle ; and consequently it may be inferred, that_ they
have no nerves bestowed on them. But the violent
racking pain felt on the least motion of a jgint la'hﬂur-
ing under a rheumatism, the seat of whfch disease
<ecms often to be inthe ligaments, and the insufferable

* 3 dnderpu, nvps, copule, vincula.
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torture occasioned by incisions of ligaments, and by a
collection of acrid matter in a joint, or by tophi in the
gout, would persuade us, that they are abundantly
supplied with nerves.

The ligaments which connect the moveable bones
commonly rise from the conjunction of the epiphyses
of the one bone, and are inserted into the same place
of the other ; or where epiphyses are not, they come
out from the cerviz, and beyond the supercilia of the
articulated bones ; and after such a manner, in both
cases, as to include the articulation in a purse or bag,
with this difference, depending on their different
motions, that where the motion is only to be in two
directions, the ligaments are strongest on those sides
towards which the bones are not moved ; and when
a great variety of motions is designed to be allowed,
the ligaments are weaker than in the former sort of
articulations, and are nearly of the same strength all
round.

Part of the capsular ligaments is composed of the
periosteum, continued from one bone to another, as
was observed p. 2. and their internal layer is con=
tinued on the parts of the bone or cartilage which the
ligament includes («.)

Besides these common capsular ligaments of the
joints, there are particular onesin several places, either
for the firmer connection of the articulated bones, or
for restraining and confining the motion to some one
side ; such are the cross and lateral ligaments of the
knee, the round one of the thigh, &c.

From this account of the ligaments, we may con-
clude, that, celeris paribus, in whatever articulation
the ligaments are few, long, and weak, the motion is
more free and quick ; but luxations happen frequently ;
And, on the contrary, where the ligaments are nume-
rous, short, and strong, the motion 1s more confined ;
but such a joint is less exposed to luxations (6).——
Whence we may judge how necessary it is to attend

(a) Nesbit, Ostengen,—Philos, transact. No. 470. § 6.
(by Fabric. ab Aquapend. de articul. part, utilit. pars 5.
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to the different ligaments, and the changes which have
been made on them by a luxation, when it is to be
reduced. :
Ligaments also supply the place of bones in several
cascs to advantage : Thus the parts in the pelvis are
more safely supported below by ligaments, than they
could have been by bone. The ligaments placed
n the great holes of the ossa innominata, and between
the bones of the fore-arm and leg, afford convenient
origin to muscles.—Immoveable bones are firmly con=
nected by them ; of which the conjunction of the os
sacrum and innominatum is an example, They af«
ford a socket for moveable bones to play in, as we see
part of the astragalus does on the ligament stretched

‘from the heel-bone to the scaphoid.

Numerous inconveniencies may arise from too long
or short, strong or weak, lax or rigid ligaments*.

CarTiLacest are solid, smooth, white, elastic sub-
stances, between the hardness of bones and ligaments,
and covered with a membrane, named perickondrium,
which is of the same structure and use to them as the
periosteum is to the bones. .

Cartilages are composed of plates, which are formed
of fibres, disposed much in the same way as those of
bones are ; as might be reasonably concluded from
observing bones in a cartilaginous state before they
ossity, and from seeing, on the other hand, so many
ca'i ages become bony. This may be still further
confirmed, by the exfolialion to which cartilages are
subject, as well as bones.

The perichondrium of several cartilages, for exam=
ple, those of the ribs and larynx, has arteries which
can be equally well injected with those of the perios-
teum ; but the vessels of that membrane in other parts,
e. g. the articular cartilages, are smaller, and in none
of them does injection enter deep into the substance
of the cartilages ; nay, madder mixed with the food

* On the ligaments, See Weichtbrecht’s Syndesmologia, and
Bichat, Anat, Gener. T. 111. and Anat, Descrip, T. 1. E.
-f- Karapsf.

&
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of animals, does not change the colour of cartilages,
as it does that of bones (a).

The granulated flesh which rises from the ends of
metacarpal or metatarsal bones, when the cartilage ex-
foliates, after a finger or toe has been taken oftat the
first joint, i3 very sensible, from which the existence
of nerves in cartilages may be inferred.

While cartilages are in a natural state, it is to be
remarked, first, That they have no cavity in their
middle for marrow. Secondly, That their outer sur=
face is softest, which renders them more flexible.
Thirdly, That they do notappear to change their tex-
ture nearly so much by acids as bones do ; and, lastly,
That as the specific gravity of cartilages is nearly a
third less than that of bones ; so the cohesion of their
several plates is not so strong as in bones ; whence
cartilages laid bare in wounds or ulcers, are not only
more liable to corrupt, but exfoliate much sooner than
bones do.

Cartilages seem to be principally kept from ossify=
ing, either by being subjected to alternate motions of
flexion and extension, the effects of which are very
different from any kind of simple pressure, or by be-
ing constantly moistened (6) : Thus, the cartilages on
the articulated ends of the great bones of the limbs,
and the moveable ones placed between the moving
bones in some articulations, which are obliged to suf«
fer many and different flexions, and are plentifully
moistened, scarcely ever change into bone; while
those of the ribs and larynx are often ossified.—The
middle angular part of the cartilages of the ribs, which
is constantly in an alternate state of flexion and exten=
sion, by being moved in respiration, is always the
last to become bony.—In the larynx, the epigloilis,
which is oftener bended and more moistened than the
other four cartilages, is seldom ossified, while the
others as seldom escape it in adults.

(a) Philos. Transact. No. 442. art. 5. No. 443, art. 2. No.
457, art., 4. Mem. de "acad. des scieuces 1739 et 1742, —Dchi=
leef de ossiam callo.

(0) Havers Osteolog, nov.
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The cartilages subervient to bones, are sometimes
found on the ends of bones which are joined to no
other ; but are never wanting on the ends, and in the
cavities of such bones as are designed for motion (a).
Cartilages also are interposed between such other car-
tilages as cover the heads and cavities of articulated
bones ; nay, they are also placed between immove=
able bones.

The uses of cartilages, so far as they regard bones,
are, to allow, by their smoothness, such bones as are
designed for motion, to slide easily without detrition,
while, by their flexibility, they accommodate them-
selves to the several figures necessary in different
motions, and, by their elasticity, they recover their
natural position and shape as soon as the pressure is
removed.—This springy force may also render the
motion of the joint more expeditious, and may dimi«
nish shocks in running, jumping, &c. To these car-
tilages we chiefly owe the security of the moveable -
articulations: For without them the bony fibres would
sprout out, and intimately coalesce with the adjoining
bone ; whence a true anchylosis must necessarily fol-
low ; which never fails to happen when the cartilages
are eroded by acrid matter, or ossified from want of
motion or defect of liquor, as we see often happens
after wounds of the joints, paidarthrocace, scrophula,
and spira venlosa, or from old age, and long immo-
bility of joints (b).—Hence we mayknow what the
annihilation is which is said to be made of the head
of a bone, and of the cavity for lodging it, after an
unreduced fracture (¢.) The moveable cartilages in=
terposed in joints serve to make the motions both
freer and more safe than they would otherwise be.
Those placed on the ends of bones thatare notarticulat«

(a) Cels. de re medic. lib. 8. cap. 1.

(6) Columb. de re anat. lib. 15. Deslandes Hist. de 1’acad.
des sciences 1716.—Phil. transact. No. 215, Ibid. No. 461.
g 16.

(¢) Hildan. de ichor. et melicer. acri Celsi, cap. 5. Ruysch.
Thes. 8. No, 103,  Saltzman in act Petropolit, Tom. 3.
p. 275,
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ed,as onthespine of the os ilium, base of the scapula, &e.
serve to prevent the bony fibres from growing out too
fur.—Cartilages sometimes serve as ligaments, either
to fasten together bones that are immoveably joined,
such are the cartilages between the os sacrum and ossa
ilium, the ossa pubis, &c. or to connect bones that en-
joy manifest motion, as those do which are placed be«
tween the bodies of the true verfebre, &c. Cartilages
very often do the office of bones to greater advantage
than these last could, as in the cartilages of the ribs,
those which supply brims to cavities, &c.

Too great thickness or thinness, length or shortness,
hardness or suppleness of cartilages, may therefore
cause great disorders in the body.

The liquor, which principally serves to moisten the
ligaments and cartilages of the articulations, 1s sup-
plied by glands, which are commonly situated in the
joint, after such a manner as to be gently pressed, but
not destroyed by its motion. By this means, when
there is the greatest necessity for this liquor, that is,
when the most frequent motions are performed, the
greatest (uantity of it must be separated. Theseglands
are soft and pappy, but not friable: In some of the
Jarge joints, they are of the conglomerate kind, or a
great number of small glandules are wrapt up in one
common membrane. Their excretory ducts are long,
and hang loose, like so many fringes, within the ar«
ticulation ; which, by its motion and pressure, pre=
vents obstructions in the body of the gland or its ex-
cretories, and promotes the return of this liquor, when
fit to be taken up by the absorbent vessels, which
must be in the joints, as well as in the other cavities
of the body ; and, at the same time, the pressure on
the excretory ducts hinders a superfluous unnecessary
secretion, while the fimbriated disposition of these ex«
cretories does not allow any of the secreted liquor to
be pushed back again by these canals towards the
glands (a.) ;

Very often these fountains of slimy liquor appear
only as a network of vessels.—Irequently they are

(2) Cowper, Anatomr. explicat. tab, 79, lit. F,

Synovial
apparatus.
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almost concealed by cellular membranes containin
the fat—and sometimes small simple mucous Sfolliculs
may be seen (a.) :

The different joints have these organs in different
numbers acd sizes ; the conglomerate ones do not
vary much, especially as to situation, in the similar
Joints of different bodies; but the others are more
uncertain,

Upon pressing any of these glands with the finger,
one can squeeze out of their excretories a mucilagin=
ous liquor, which somewhat reserbles the white of an
egg, or serum of the blood ; but it is manifestly salt
to the taste. It does not coagulate by acids or by
heat, as the serum, but by the latter turns first thinner,
and, when evaporated, leaves only a thin salt film.

The quantity of this mucilage, constantly supplied,
must be very considerable, since we see what a plena
tiful troublesome discharge of glairy matter follows a
wound or uleer of any joint; of which liquor the mue
cilage is a considerable part.

The vessels which supply liquors for making the
secretion of this mucilage, and the veins which bring
back the blood remaining after the secretion, are to
be seen without any preparation ; and, after a toler=
able injection of the arteries, the glands are covered
with them.

In 2 sound state, we are not conscious of any sen«
sibility in those glands; but, in some cases which I
have seen, when they inflame and suppurate, the most
racking pain is felt in them : a melancholy, though a
sure, proof that thev have nerves.

These mucilaginous giands are commonly ladged
in a cellular substance ; which is also to be observed
in other parts of the bag formed by the lignments of
the articulation ; and contains a fatly matter, that
must necessarily be attenuated, and forced through
the including membranes into the cavity of the joint,
by the pressure which it suffers from the moving
bones.

(a) Morgagn. Adversar. 2, animad. 23,
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If then the oil is conveyed from this cellular suba
stance ; and if the attenuated marrow passes from the
cancelli of the bonesby the large pores near their ends,
or in their cavities, and sweats thrnugh the cartilages
there into the articulations; which it may, when as-
sisted by the constant heat and action of  the body,
more easily do, than when it escapes through the
compact substance of the bones in a skeleton: If, I
say, this oilis sent toa joint, and is incorporated with
the mucilage, and with the fine lymph that is con-
stantly oozing out at the extremities of the small ar-
teries distributed to the ligaments, one of the fittest
liniments imaginable must be produced ; for the mucus
diluted by the lymph contributes greatly to its lubri=
city, and the oil preserves it from hardening. How
well such a mixture serves the purpose it is designed
for, Boyle (a) tells us he experienced in working his
air-pump ; for the sucker could be moved with inuch
less force after being moistened with water and oil,
than when he used eitherone or other of these liquors :
‘And I believe every one, at first view, wili allow the
diluted mucilage to be much preferable to simple was
ter. The synovia®, as this liquor composed of oil,
mucilage and lymph, is commonly now called, while
in asuund state, effectually preserves all the parts con=
cerned in the articutations softand flexibie, and makes
them slide easily on each other, by which thetr mutual
detrition and overheating is prevt_nted in the manner
daily practised in coach and cart wheels, by besmear-
ing them with grease and tar.

“After the liquor of the articulations becomes too
thin and unserviceable, by being constantly rubbed
between the moving bones, it is re-assumed into the
mass of blood by the absnrbent vessels.

When the synovia is not rabbed betwixt the bones,
it inspissates. And sometimes, when the read of a
bone has been long out of its cavity, this liquor 1s said
to fill up the place of the bone, and hinder its reducs

(a) Phys:co-mechanic. experim.
* Mvix, mucus, axungia,
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tion ; or if a joint continues long unmoved, it is also
said to cement the bones, and occasion a true anchy-
losis (a@).————1f the synovia becomes too acrid, it
erodes the cartilages and bones ; as frequently hap-
pens to those who labour under the lues venerea, scurvy,
scrophula, or spina ventosa. Ifthis liquor is sepa=
rated in too small quantity, the joint becomes stiff ;
and when it is moved with difficulty, a crackling noise
is heard, as people advanced in years frequently ex-
perience (b).—If the mucilage and lymph are depo-
sited in too great quantity, and the absorbent vessels
do not perform their office sufficiently, they may oc«
casion a dropsy of the joints (¢).—From this same
cause also the ligaments are often so much relaxed,
as to make the conjunction of the bones very weak :
Thence arise the luxations from an internal cause,
which are easily reduced, but not easily cured (d).—
—Frequently, when such a superfluous quantity of
this liquor is pent up, it becomes very acrid, and oc=
casions a great train of bad symptoms ; such as swel«
ling and pain of the joints, long sinuous ulcers and
Sistula, rotten bones, immobility of the joints, marcor
and alrophia of the whole body, hectic fevers, &e. (¢)—
From adepravity inthe blood, or diseases in the organs
that furnish the synovia of the joints, it may be great-
ly changed from its natural state; it may be purulent
after inflammation, mucous in the white swellings,
gelatinous in the rheumatism, chalky from the gout,
&c.; hence a great variety of disorders in the

joints (f)*.

(a) Paré, Chirurgie, livre 15. chap. 18. et livre 16. chap. 5.

(b)) Galen. de usu part. lib. 12. cap. 2. Fabric. ab
Aquapend. de articul. part. utihtat. pars 3. Bartholin,
Hist. medic. cent. 3. hist, 11.

(¢) Hildan. de ichore et meliceria acri Celsi.

(d) Hppocrat. de locis in homine, § 14. et de articul.

(¢) Hildan. de ichore et meliceria acri Celsi.

(/) See Reimar Disser. de fungo articulor.

* On the synovial apparatus, see Monro on the Burs® mu-
eos®, and Bichat, Anat, Gener, T, 4. E.
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PART IL

OF THE SKELETON,

THoUEH any dry substance may be called skeleton, Defiuition,
yet, among anatomists, this word is universally un-

derstood to signify the bones of animals connected to-

gether, after the teguments, muscles, bowels, glands,

nerves, and vessels are taken way *,

A skeleton is said to be natural, when the bones Natural
are kept together by their own ligaments ; and it is and Artifi-
called artificial, when the bones are joined with wire, ¢iak
or any other substance which is not part of the crea-
ture to which they belonged. Small subjects, and such
whose bones are not fully ossified, are commonly pre=
pared the first way ; because, were all their parts di=
vided, the nicest artist could not rejoin them, by rea-
son of their smallness, and of the separation of their
unossified parts ; whereas the bones of large adult
animals are soonest and most conveniently cleaned

' ® Cadaveris crates,

=) - -
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when single, and are easily restored to, and kept in
their natural situation.—Sometimes the skeleton of
the same animal is prepared in both these ways ;
that is, the smaller bones are kept together by their
natural ligaments, and the larger are connected by
wires, or some such substances.

Before we proceed to the division and particular
description of the skeleton, it is worth while to re=
mark, that when the bones are put into their natural
situation, scarcely any one of them is placed in a
perpendicular bearing to another ; though the fabric
composed of them is so contrived, that, in an erect
posture, a perpendicular line, from their common
centre of gravity, falls in the middle of their com«
mon base (@). On this account, we can support
ourselves as firmly, as if the axis of all the bones had
been a straight line perpendicular to the horizon ; and
we have much greater quickness, ease, and strength
in several of the most necessary motions we perform.
It is true indeed, that where ever the bones, on
which any part of our bedy is sustained, decline from
a straight line, the force required in the muscles, to
counteract the gravity of that part, is greater than
otherwise it needed to have been: But then this is
effectually provided for in such places, by the num-
ber and strength of the muscles.  So long therefore
as we remain in the same posture, a considerable
number of muscles must be in a constant state of
contraction ; which we know, both from reason and
experience, must soon create an uneasy sensation.
This we call, being weary of one posture : An incon-
venience that we should not have had in standing
erect, if the bearing of all the bones to each other
bad been perpendicular ; but is more than compen-
sated by the advantages above mentioned.

The human skeleton is generally divided into the
Heap, the Trnunk, the SUPERIOR, and the INrFERIOR

ExTrEMITIES.

(a) Cowper, Anat. of Human Bodies, explic. ef tab. 87, 58,
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OF THE HEAD.

By the Heap is meant all that spheroidal part which
is placed above the first bone of the neck. It there-
fore comprehends the cianium and bones of the face,

The cranzim®, helmet, or brain-case, consists of Cranjum,
several pieces, which form a vaulted cavity, for lodg-
ing and defending the brain and cerebellum, with
their membranes, vessels, and nerves.

The cavity of the cranium is proportioned to its
contents. Hence such a variety of its size is ob-
served in different subjects ; and hence it is neither
so broad nor so deep at its fore-part, in which the
anterior lobes of the brain are lodged, as it is behind,
where the large posterior lobes of the brain, and the
whole eerebellum, are contained. .

The roundish figure of the skull, which makes it Figure.
more capacious, and better able to defend its contents
from external injuries, is owing chiefly to the equal
pressure of these contained parts as they grow and
increase before it is entirely ossified. [t is to be
observed, however . that the sides of the cranium are
depressed below a spherical surface by the strong
temporal muscles, whose action hinders here the
uniform protrusion of the bones, which is more equal-
ly performed in other parts, where no such large mus=
cles are. In children, whose muscles have not acted
much, and consequently have not had great effects
on the bones, this depression is not so remarkable -
and therefore their heads are much rounder than in
adults. These natural causes, differently disposed in
different people, produce a great variety in the shapes
of skulls, which is still increased by the different ma-
nagement of the heads of children when very young :
So that one may know a Turk’s skull by its globular
figure, a German's by its breadth and flatness of the

® Koyxos, xd70s, xwdue, exa@ioy, calva, calvaria, cerebri galea,
theca et olla capitis, testa capitis, scutella capitis,
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.
occiput, Dutch and English by their oblong shapes,
&c. (a). Two advantages are reaped from this flate
ness of the sides of the cranium, viz. the enlargement
of eur sphere of vision, and more advantageous si«
tuation of our ears, for receiving a greater quantity
of sound, and for being less exposed to injuries.

The external surface of the upper * part of the
eranium is very smooth and equal, being covered only
with the periosteum, (common to all the bones ; but in
the skull, distinguished by the name of pericranium),
the thin frontal and occipital muscles, their tendinous
aponeurosts, and with the common teguments of the
body ; while the external surface of its lower + part
has numerous risings, depressions, and holes, which
afford convenient origin and insertion to the muscles
that are connected to it, and allow safe passage for
the vessels and nerves that run through and near it.

The internal § surface of the upper part of the skull
is commonly smooth, except where the vessels of the
dura mater have made furrows in it, while the beones
were soft. Surgeons should be cautious when
they trepan here, lest, in sawing or raising the bone
where such furrows are, they wound these vessels.
In the upper part of the internal surface of several
skulls, there are likewise pits of different magnitudes
and figures, which seem to be formed by some parts
of the brain being more luxuriant and prominent than
others. Where these pits are, the skull is so much
thinner than any where else, that it is often rendered
diaphanous, the two tables being closely compacted
without a diploe ; the want of which is supplied by
vessels going from the dura maler into a great many
small holes observable in the pits. These vessels are
larger, and much more conspicuous than any others
that are sent from the dura mater to the skull ; as evi=

(@) Vesal. lib. 1. c. 5. See also Blumenbach Collect. Cran.
divers. gent. E. "

* Peripheral surfaces of the coronal, glabellar, and inial
parts.  (B.) E.

+ Basilar part. E.

1 Central surface. E,
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dently appears from the drops of blood they pour out,
when the skull is raised from the dura mater in a re-
cent subject ; and therefore they may furnish a suf-
ficient quantity of liquors necessary to prevent the
brittleness of this thin part. The knowledge of
these pits should teach surgeons to saw cautiously
and slowly through the external table of the skull,
when they are performing the operation of the tr¢pan ;
since, in a patient whose cranium has these pits, the
dura mater and brain may be injured, before the in-
strument has pierced near the ordinary thickness of
a table of the skull.—The internal base of the skull
1s extremely unequal, for lodging the several parts
and appendices of the brain and cerebellum, and al-
lowing passage and defence to the vessels and nerves
that go into, or come out from these parts.

The bones of the eranium are composed of two Tables and
tables, and intermediate cancelli, commonly called Diploe.
their diploe®. The external table is thickest; the
inner, from its thinness and consequent brittleness,
has got the name of vitrea. Whence we may see the
reason of those mischievous consequences which so
often attend a collection of matter in the diploe, either
from an external or internal cause, before any sign
of such a collection appears in the teguments that
cover the part of the skull where it is lodged (a).

The diploe has much the same texture and uses in
the skull, as the cancelli have in other bones.

The diploe of several old subjects is so obliterated,
that scarcely any vestige of it can be seen ; neither is
it observable in some of the hard craggy bones at the
base of the skull. Hence a useful caution to surgeons
who trust to the bleeding, want of resistance, and
change of sound, as certain marks in the operation
of the trepan, for knowing when their instrument
has sawed through the first table, and reaclted the
diploc (b). 1In other people, the diploe becomes of a

* Meditullium, commissura,

() Bonet. Sepulchret. Anat. 1ib, 1. § 1. obs. 96,—103,
(#) Bartholin. Anat. reform. lib, 4, cap, 4

D
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monstrous thickness, while the tables of the skull are
thinner than paper.

The eranium consists of eight bones, six of which
are said to be proper, and the other two are reckoned
common to it and to the face.—The six proper are
the os frontis, two ossa parielalia, two ossa temporum,
and the os occipitis. The common are the os eth=
moides and sphenoides.

The os frontis forms the whole fore * part of the
vault ; the two ossa parietalia form the upper and
middle part of it; the ossa temporum compose the
lower part of the sides ; the os occipitis makes the
whole hinder part, and some of the base; the os
ethmoides is placed in the fore part of the base, and
the os sphenoides is in the middle of 1t.

These bones are joined to each other by five su-
tures ; the names of which are the coronal, lambhdoid,
sagitlal, and two squamous.

The coronal + suture is extended over the head,
from within an inch or so of the external I canthus of
one eye, to the like distance from the other ; which
being near the place where the antients wore their
vitlee, corone, or garlands, this suture has hence got
its name.—Though the indentations of this suture
are conspicuous in its upper part, yet an inch or more
of its end on each side has none of them ; for it is
squamous and smooth there.

The lambdoidal || suture begins some way below,
and farther back than the wvertex or crown of the
head, whence its two legs are stretched obliquely
downwards, and to each side, in form of the Greek
letter a, and are now generally said to extend thems-
selves to the base of the skull ; but formerly anato-
mists (@) reckoned the proper lambdoid suture to ter-
minate at the squamous sutures, and what is extended

* Glabellar. E.

+ Eripuvein, arcualis, puppis. :
t Lateral. E. _

|| Laudz, prova, hypsyloides.

(a) Vesal, Anat. lib. 1. cap. 6.
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at an angle down from that on each side, wheré the
indentations are less conspicuous than in the upper
part of the suture, they called additamentum suturqe
lambdoidis *.

This suture is sometimes very irregular, being
made up of a great many small sutures, which sur-
round so many little bones that are generally larger
and more conspicuous on the external surface of the
skull, than internally. These bones are generally
called {riquetra or Wormiana ; but some other name
ought to be given them, for they are not always of a
triangular figure ; and older anatomists (a) than Olaus
Wormius (b) have described them.—The specific vira
tue which these bones were once thought to have in
the cure of the epilepsy (¢) is not now ascribed to
them ; and anatomists generally agree, that their for
mation is owing to a greater number of points than
ordinary of ossification in the skull, or to the ordinary
bones of the cranium not extending their ossification
far enough or soon enough ; in which case, the une
ossified interstice between such bones begins aseparate
ossification in one or more points: from which the
ossification is extended to form as many distinct bones
as there were points that are indented into the large
ordinary bones, and into each other.—Probably those
children who have a large opening in this place at
their birth, will have the largest ossa triquetyq,——.
To confirm this account of the formation of these lit«
tle bones, we may remark, that such bones are some=
times seenin othersutures, as well asin the lambdoid(d),

* Lambdoiles harmonialis, lambdoides inferior, occipitis
corona.

() Eustach. Ossium examen.—Ba nhin, Theat. Auat. lib. 3,
cap. 3, Paaw in Hippocrat. de vuiner. cap. p. 36.

(b) Muszum, lib. 3, cap. 26, .

(c) Baubin, et Paaw, ibid.—Bartholin. Anat. reform. lib. 4.
cap. J. Hildan. Epistol. 63.
_ (d) See examples in Vesal, lib, 1, cap. G. fig. 4, Paaw
in Hippocrat. de cap. vuln. —Bartholin, Hist. Anat. cent. I.
hist. 51.—Ruysch. Mus, Anat.—Sye Trad, d’vsteclog. p. 47.

D2
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and-they are sometimes in one table of the skull, and
not in the other (a).

The sagittal suture* is placed longitudinally, in
the middle of the upper part of the skull, and com=
monly terminates at the middle of the coronal, and of
the lambdoid sutures ; between which it is said to be
placed, as an arrow is between the string and bow.—
However, this suture is frequently continued through
the middle of the os frontis, down to the root of the
nose ; which, some (b) say, oftener happens mn wo=
men than men ; butothers (¢) allege, that it 1s to be
met with more frequently in male skulls than in fe«
male: Among the skulls, which I have seen thus di-
vided, the female are the most numerous. Several
(d) have delineated and described the sagiital suture,
sometimes dividing the eccipifal bone as far down as
the great hole through which the medulla spinalis
passes. This I never saw.

In some old skulls that are in my possession, there
is scarcely a vestige of any of the three sutures which
I have now described. In other heads, one or two
of the sutures only disappear ; but I never could dis-
cover any reason for thinking them disposed in such
different manners in skulls of different shapes, as
some antients allege they are (e).

The squamous, agglutinalions, or false sulurest, are
one on each side, a little above the ear, of a semicir-
cular figure, formed by the overlapping (like one
scale upon another) of the upper part of the temporal

(o Honanld, in Mem, de 1'acad. des sciences, 1730, ‘
= 'Pﬂ-ﬁEHIE;‘F;, a':t?-.a;ﬂ-, im{sﬂ}rwrn, _i!.‘lﬂar \'_"‘gi‘fi': nervalig,
nstar tell, nstar s eru, secuniim uap!llﬁ,l longitudinem prorc-
gns, conjungens, co'umnalis, recta, acualis. 0
(by Riolan. Comment. de ns-._a*.h. cap. 8.
(¢) Vesal, lib. 1. cap. 6. et in epitome.
(d) Vesal, lib. 1. cap. 5, fig. 5. 4. et intext. cap. 6.—Paaw
in Cels. de re medic. cap. l.—Laurent. Hist. Anat. lLib. 2.
ap. 16. :
4 I{.'.'} Hippocrat. de vulner. capitis, § 1.—Galen. de ossib. et
de usu part. lib, 8. eap. 1. y
Asaridoedn, wgormodnpaTe, xgoTefini, rtempnrales, cor-
ticales, mendos®, harmoniales, commissur® 0 unguem,
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bones on the lower part of the parietal, where, in both
bones, there are a great many small risings and fur=
rows, which are indented into each other: though
these inequalities do not appear till the bones are se-
parated. In some skulls indeed, the indentations
here are as conspicuous externally as in other sutures
(a) ; and what is commenly called the posterior part
of this squamous suture, always has the evident ser=
rated form; and therefore is reckoned by some (),
a distinct’'suture, under the name of additamentum
posterius suture squamose.—1 have seen two squa-
mous sutures on the same temple, with a semicircular
piece of bone between them (¢). 4

We ought here to remark, that the true squamous
sort of suture is not confined to the conjunction of the
temporal and parietal bones, but is made use of to
join all the edges of the benes on which each tem--
poral muscle is placed (d): For the two parts of the-
sphenotdal suture which are continued from the ante--
rior end of the common squamous suture just now de-
scribed, of which oneruns perpendicuiarly downwards,
and the other horizontally forwards, and also the lower
part of the coronal suture already taken notice of,
may all be justly said to pertain to the squamous su-
ture~"The manner how I imagine this sort of suture
is formed at these places, is, That by the action of
the strong temporal muscles on one side, and by the |
pressure of the brain on the other, the bones are
made so thin, that they have not large enough sur-
faces opposed to each other to stop the extension of
their fibres in length, and thus to cause the common
serrated appearance of sutures explained in p 81, but
the narrow edgeof the one bone slides over the other.
The squamous form is also more convenient here ; be-
cause such thin edges of bones, when accurately ap-

(7) Co'umb. de re anat. lib. 1, cap. 4.—Dionis, Anat. 5. de-
moust, des vs.

(b) Albin. de ossib. § 54.
(¢) Sue Trad. d’osteolog. p. 48.
(d) Vesal. Anat. lib, 1. cap. 6.—Winslow, Mem. de ’acad.
des sciences, 1720,
D3
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plied one to another, have scarcely any rough surs
face, to obstruct or hurt the muscle in its contraction 3
which is still further provided for, by the manner of
laying these edges on each other : for, in viewing
their outside, we see the temporal bones covering the
sphenoidal and parietal, and this last supporting the
sphenoidal, while both mount on the frontal : from
which disposition, it is evident, that while the tem=
poral muscle is contracting, which is the only time it
presses strongly in its motion on the bones, its fibres
slide easily over the external edges. Another advan-
tage still in this is, that all this bony part is made
strongt by the bones thus supporting each other.

The bones of the sku!l are joined to those of the
face, by schyndelesis and sutures.—The schyndelesis is
in the partition of the nose.—The sutures said to be
common to the cranium and face are five, viz. the
elhmowdal, sphenoidal, transverse, and two zygomatic.
~—Parts however of these sutures are at the junction
of only the bones of the skull.

The ethmoidal and sphenoidal sutures surround the
bones of these names ; and in some places help to
make up other sutures, particularly the squamous and
iransverse: and in other parts there is but one suture
common to these two bones.

The transverse suture is extended quite cross the
face, from the external ®* canthus of one orbit to the
same place of the other, by sinking from the canthus
down the outside of the orbit to its bottom ; then
mounting upon its inside, it is continued by the root
of the nose down the internal + part of the other orbit,
and rises up again on its outside tothe other eanthus.
It may be here remarked, that there are some inter-
ruptions of this suture in the course I have described ;
for the bones are not contiguous every where, but
are separated, to leave holes and apertures, to be
mentioned hereafter.

T'he zygomatic sutures are one on each side, being
short, and slanting from above obliquely downwards

¢ Lateral. E. + Mesial. E,
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and backwards, to join a process of the cheek-bone
to one of the temporal bones, which advances towards
the face; so that the two processes thus united, form
a sort of bridge, or jugum, under which the temporal
muscle passes; on which account the processes, and
suture joining them, have been called zygomalc.

It must be observed, that the indentations of the
sutures do not appear on the inside of the cranium, by
much so strong as on the outside ; but the bones seem
joined almost in a straight line : nay, in same skulls,
the internal surface 1s found entire, while the sutures
are manifest without ; which may possibly be owing
to the less extent of the concave than of the convex
surface of the cranium, whereby the fibres of the in-
ternal side would be stretched farther out at the edges
of the hones, than the exterior ones, if they were not
resisted. The resistances are the fibres of the oppo«
site bone, the parts within the skull, and the diploe ;
of which the last being the weakest, the most ad-
vanced fibres or serre run into it, and leave the con-
tighous edges equal,and more ready to unite: where-
as the serre of the external table have space enough
for their admission between the fibres of the opposite
bone, and therefore remain of the indented form, and
are less liable to the concretion, whereby the sutures
are obliterated (a).—By this mechanism, there is no
risk of the sharp points of the bones growing inwards,
since the external serre of each of the conjoining
bones rest upon the internal smooth-edged table ofthe
other; and external forces applied to these parts are
strongly resisted, because the sutures cannot yield,
unless the serrated edges of the one bone, and the
plain internal plate of the other are broken (8).

The advantages of the sutures of the cranium are Uses of the
these: 1. That this capsula is more easily formed and sutures.
extended inte a spherical figure, than if it had been
one continued bone. 2. That the bones which are at
some distance from each other at birth, might then

(a) Huna uld. Memoires de 'acad. des sciences, 1730.
W) Winslow, Memoires de 1’acad. des sciences, 1720,
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yield, and allow to the head a change of shape, ae=
commodated to the passage in which it is engaged,
Whence, in hard labour of childbed, the bones of the .
eranium, instead of being only brought into contact,
are sometimes made to mount one upon the other.
8. It isalleged, that, throngh the sutures; there is a
transpiration of steams from the brain, which was the
old doctrine ; or some eommunication of the vessels
without, and of those within the skull; larger here than
in any other part of the cranium, according to some
moderns ; ‘and therefore cucuphe, fomentalions, cala=
plasms, cephalic plasters, blisters, are applied, and
2ssues are eroded, or cut in the head, at those places
wherethe sutures are longest in forming, and where the
connection of the bones is afterwards loosest, for the
cure of a phrenitis,mania, inveterate head-ach, epilepsy,
apoplexy, and other diseases of the head. The favour=
ers of the doctrine of transpiration, or communications
of vessels at the sutures, endeavour to support it b

observations of persons subject to head-achs whic

caused death, from the sutures being too closely tn-
ited (a). 4. That the dura mater may be more firm=
ly suspended by its processes, which insinuate them=
selves into this conjunction of the bones ; for doing
this equally, and where the greatest necessity of ad-
hesion is, the sutures are disposed at nearly equal dis=
tances, and the large reservoirs of blood, the sinuses,
are under ornear them. 5. That fractures might be
prevented from reaching so far as they would in a con-
tinued bony substance. 6. That the connection at
the sutures being capable of yielding, the bones might
be allowed to separate ; which has given great relief
to patients from the violent symptoms which they had
betore this separation happened (6). And it seems
reasonable to believe, that the opening of the sutures
was of great benefit to several others who were rather

(@) Colurnb. de re anat. 1'b. 1. cap. 5,—Verdue. nouvelle
osteologie, chap. 14.— Dions, Apat. 3. demonstr. des os.
(0) Ephemerid. Genmanice, dec, 1, anu, 4, et 5. obsery, 83,

[
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judged to have been hurt by it (a): for we must
think, that the consequences of such a force acting up=
on the brain, as was capable of thrusting the bones
asunder, must have been fatal, unless it had been
thus yielded to. . | _

Having gone through the general structure of the Particalar
cranium, | now proceed to examine each bone of which Bones.
that brain-case consists, in the order in which I first
named them.

The Os FronTis1 has its name from its being the Fronta
only bone of that part of the face we call the forehead, Bone.
though it reaches a good deal further. It has some

resemblance in shape to the shell of the concha bival-
~ vis, commonly called the cockle ; for the greatest part
of it is convex externally, and concave internally,
with a serrated circular edge ; while the smaller part
has processes and depressions, which make it of an
irregular figure. |

The external surface of the os frontis is smooth at Piocesses.
its upper convex part ; but several processes and ca-
vities are observable below : for, at each angle of each
orbit, the bone juts out, to form four processes, two in=
ternal®, and as many external { ; which, from this si«
tuation, may well enough be named angular. Be=
tween the internal and external angular processes of
each side, an arched ridge is extended, on which the
eyebrows are placed. . Very little above the internal .
end of each of these superciliary ridges, a protuberance
may be remarked, in most skulls, where there are
large cavities, called sinuses, within the bone; of
which hereafter.—Betwixt the internal angular pro-
cesses, a small process rises, which forms some share
of the nose, and thence is named rasal.—Some observe
a protuberant part on the edge of the bone behind

(@) Ephemerid. Germ, dee. 2. ann. 9. obs. 230 Ibid. cent.
10. obs. 31. Vander Linden Medicin. phys. cap. 8. art. 4, § 16.
Hildan. Observ. cent. 1. obs, 1, cent. 2. obs. 7. Bauhin. Theat.
apat. |Ih—ﬂ-3. cap. 6. Pechlin. Observ, lib. 2. observ. 59,

' Meriimeu, Bosype, coronale, inverecunduin, puppis, sensus
eommunis, sincipitis.

* Mesial, E, i Lateral.  E.
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each external angular process, which they call fempo=
ral processes ; but these are inconsiderable.—From
the under part of the superciliary ridges, the frontal
bone runs a great way backwards ; which parts may
Jjustly enough be called orbitar processes. These,
contrary to the rest of this bone, are concave exter-
nally, for receiving the globes of the eyes, with their
muscles, fat, &c.

In each of the orbitar processes, behind the middle
of the superciliary ridges, a considerable sinuosity is
observed, where the glandulainnominata Galeni, or la-
chrymdlis, is lodged. - Behind each internal angular
process, a small pit may be remarked, where the car~
tilaginous pully of the musculus obliquus major® of the
eyeis fixed. Betwixt the two orbitar processes, there
is a large discentinuation of the bone, into which the
cribriform part of the os ethmoides is ineased. The
frontal bone frequently has little caverns formed in it
here, where it is joined to the ethmoid bone.—Behind
each external angular process, the surface of the fron-
tal bone is considerably depressed where part of the
temporal muscle 1is placed.

The foramina, or holes, observable on the external
surface of the frontal bone, are three in each side.—
One in each superciliary ridge, a little regoved from
its middle towards the nose ; through which a twig of
the ophthalmic branch of the fifth pair of nerves pas=
ses out of the orbit, with a small artery from the in-
ternal carotid, to be distributed to the teguments and
muscles of the forehead.— These vessels in some skulls
make furrows in the os frontis, especially in the bones
of children, as has also been observed of another con=
siderable vessel of this bone near its middle () ; and
therefore we ought to beware of transverse incisions
on either side of the os frontis, which might either
open these vessels or hurt the nerves, while they are
yet in part within the bone ; for, when vessels are thus
wounded, it is difficult to stop the heemorrhagy, be=

* Obligquus superior oculi. Alb.  E,
(@) Ruysch. Mus. anat. theca D. reposit. 4. No, 3.
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éduse the adhesion of a part of the artery to the bone
hinders its contraction, and consequently styptics can
have little effect ; the sides of the furrow keep off
compressing substances from the artery ; and we
would wish to shun cauteries or escharoties, because
they make the bone carious ; and nerves thus hurt
sometimes produce violent symptoms. But, to return
to the superciliary foramina, we must remark, that
often, instead of a hole, a notch only is to be seen:
Nay, in some skulls, scarcely a vestige even of this is
left ; in others, both hole and notch are observable,
when the nerve and artery run separately. Frequent=
ly a hole is found on one side, and a notch on the
other; at other times we see two holes ; or thereisa
common hole without, and two distinct entries inter-=
nally. The reason of this variety of a hole, notch, de~
pression, or smoothness in the superciliary ridge, 1s
the different length and tension of the nerves and ves-
sels ; the shorter they are, the more they are sunk into
the bone as it grows.—Near the middle of the inside
of each orbit, hard by, or in the transverse suture, there
is a small hole for the passage of the nasal twig of the
first branch of the fifth pair of nerves, and of a branch
of the opthalmic artery. This hole is sometimes en=
tirely fnr?mgd in the os frontis ; in other skulls, the
sides of it are composed of this last bone, and of the
os planum, It is commonly known by the name of
orbitarium internum, though anterius should be added,
because of the next, which is commonly omitted.—
This, which may be called orbitarium internum pos-
terius, is such another as the former ; only smaller,
and about an inch deeper in the orbit: through it a
small branch of the ocular artery passes to the nose.
Besides these six, there is a great number of small
holes observable on the outer surface of this bone,
particularly in the two protuberances above the eyea
brows. Most of these penetrate no further than the
sinuses, or than the diploe, if the sinuses are wanting ;
though sometimes I have seen this bone so perforated
by a vast number of these small holes, that, placed
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between the eye and a clear light, it appeared like a
sieve.—In the orbit of the generality of skeletons, we
may observe onc, two, or more holes, which allow a -
passage to a hog’s bristle through the skull. The
place, size, and number of these, are however uncer-
tain: They generally serve for the transmission of
small arteries or nerves.

The internal surface of the os frontis is concave,
except at the orbitar processes, which are convex, to
support the anterior lobes of the brain. This surface
1s not so smooth as the external ; for the larger branches
of the arteries of the dura mater make some furrows
in its sides and back parts. The sinuosities from
the luxuriant risings of the brain, mentioned when de-
scribing the general structure of the craniwm, are of-
ten very observable on its upper part ; and its lower
and fore parts are marked with the contorsions of the
anterior lobes of the brain.—Through the middle of
this mnternal suiface, where always in children, and
sometimes in old people, the bone is divided, either a
ridge stands out, to which the upper edge of the fale
1s fastened, ora furrow runs, in’ which the upper side
of the superior longitudinal sinus is lodged : on both
these accounts chirurgical authors justly dissuade the
application of the trepan here. T'he reason of this
difference in skulls, is alleged by some authors to be
this, That in thin skulls the ridge strengthens the
bones, and in thick ones there is no occasion for it.
To this way of accounting for this phenomenon, it
may justly be objected, that generally very thick
skulls have a large spine here, and frequently thin ones
have only a furrow.  Perhaps this variety may be
owing to the different times of complete ossification of
those parts in different subjeets : For if the two sides
of this bone meet before they arrive at their utmost
extent of growtli, they unite very firmly, and all their
fibres endeavour to stretch themselves out where the
leasi resistance is, that 1s, between the hemispheres
of the brain. To support this reasoning; we may re=
mark, that those adults, whose frontal bone is diyid=
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ed by the sagittal suture, never have a ridge in this
place.

Immediately at the root of this ridge or furrow,
there is a small hole, which sometimes pierces through
the first table, and, in other skulls, opens into the su«
perior sinus of the ethmotd bone within the nose. In
it a little process of the falris lodged, and a small ar=
tery, and sometimes a vein, runs (@) ; and the supe=
rior longitudinal sinus begins here.—This hole, how=
ever, is often not entirely proper to the os trontis ; for
in several skulls, the lower part of it is formed in the
upper part of the base of the erista galli, which is a
process of the ethmoid bone  b).

The os frontis is composed of two tables, and an Compesi-
intermediate diploe, as the other bones of the eranium on
are, and, in a middle degree of thickness between the
0s oceipiits and the parietal bones ; is pretty equally
dense all through, except at the orbitar precesses,
where, by the action of the eye on one side, and
pressure of the lobes of the brain on the other, it is
made extremely thin and diaphanous, and the medi-
tullium is entirely obliterated. Since in this place
there is soweak a defence for the brain, the reason ap-
pears why fencers esteem a push in the eye mortal (e).

The diploe 1s also exhausted in that part above the Sinuses,
eye-brows, were the two tables of the bone separate,
by the external being protruded outwards, to form two
large cavities, called sinus frontales. These are di=
vided by a middle perpendicular bony partition,
Theircapacities in the same subject are seldom equal ;
in some the right, in others the feft is largest.—And
in different bones their size is as inconstant ; nay, I
have examined some, where they were entirely want-
ing: which oftener happens in such as have a flat
forehead, and whose sagittal suture is continued down

(@) Morgagn, Adversar, 6. anmimad. 31.

(&) Lugrass. Comnment. s Galel, de ossib. cap. 1. com-
ment. 8. 4

(¢) Ruysch. Observ. anat. chir. olserv. 54,  Diemerbroeck.
Anat. 1ib. 3. cap. 10, Bonet. Sepuich, anat. Lib, 4. § 3. vbs
serv. 17,
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to the nose, than in others («).—In some skulls, be«

“sides the large perpendicular septum, there are several

bony pillars, or short partitions, found in each sinus ;
in others these are wanting. For the most part the
septum is entire ; at other times it is discontinued, and
the two sinuses communicate. When the sinuses are
seen in such skulls as have the frontal bone divided by
the sagittal suture, the partition dividing these cavi=
ties is evidently composed of two plates, which easily
separate. Each sinus commonly opens by a roundish
small hole, at the inner and lower part of the internal
angular processes, into a sinus formed in the nose, at
the upper and back part of the os unguis; near to
which there are also some other small sinuses of this
bone (b), the greater part of which open separately
nearer the seplum narium, and often they terminate
in the same common canal with the large ones.

In a natural and sound state, these cavities are of
considerable advantage ; for the organ of smelling
being thus enlarged, the e¢ffluvia of odorous bodies
more difficultly escape it ; and their impressions be-
ing more numerous, are therefore stronger, and af-
fect the organ more. That odorous particles may be
applied to the membrane of the sinuses, is evident
from the pain felt in this part of the forehead, when
the effluvia of volatile spirits, or of strong aromatics,
are drawn up into the nose by a quick inspiration.
These and the other cavities which open
into the nose, increase the sound of our voice, and
render it more melodious, by serving as so many
vaults to resound the notes. Hence people ]abuuring
under a coryza, er stoppage of the nose from any other
cause, when they are by the vulgar, though falsely,
said to speak through their nose, have such a dis-
agreeable harsh voice.——The liquor separated in the
membrane of these sinuses, trickles down upon “the
membrane of the nose to keep it meist.

(a) Fallop. Exposit. de ogsibus, cap. 13.
(4) Cowper in Drake's Anthropolog. book, 3, zhap. 10,
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From the description of these sinuses, it is evident,
how useless, nay, how pernicious it must be, to apply
a trepan on this part of the skull ; for this instrument,
instead of piercing into the cavity of the cranium,
would reach no further than the sinuses ; or, if the in-
ner table was perforated, any extravasated blood that
happened to be within the skull, would not be dis-
charged outwardly, but would fall into the sinuses,
there to stagnate, corrupt, and stimulate the sensible
membranes ; from which also there would be such a
constant flow of glairy mucus, as would retard, if not
hinder a cure, and would make the sore degenerate
into an incurable fistula. Besides, as it would be al-
most impossible in this case to prevent the air, pass=
ing through the nose, from having constant access to
the dura mater, or brain ; such a corruption would be
brought on these parts, as would be attended with
great danger. Further, in respiration, the air rush
ing violently into these cavities of the os frontis, and
passing through the external orifice, whenever it was
not well covered and defended, would not only prevent
the closing up of the external orifice, but might other=
wise bring on bad consequences (a).—The membrane
lining these sinuses is so sensible, that inflammations
of it must create violent torture (6) ; and worms, or
insects crawling there, must give great uneasiness (¢).

The upper circular part of the os JSrontis, is joined Connexion.
to the ossa parietalia, from one temple to the other,
by the coronal suture. From the termination of the
coronal suture to the external angular processes, this
bone is connected to the sphenoid by the sphenoidal
suture. At the external canthi of the eyes, its an=
gular processes are joined by the transverse suture to
the ossa malarum, to which it adheres one third down
the outside of the orbits ; whence to the hottom of

(a) Paaw, de Ossibus, pars. 1. cap. T.—Palfyne Anatom,
chir. traité 4. chap. 15. Nouvelle osteologie, partie 2. chap. 3.

() Fernel. Patholog. lib. 5. cap. 7.—Saltzman Decur. obe-
serv. 10,

(¢) Fernel. Patholog. Ib. 5. cap. 7.—Bartholin. Epistol.

medic. cent, 2, epist. T4,—Hist, de 1’acad. des sciences, 1708
& 1733,
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these cavities, and a little up on their internal sides,
these orbitar processes are connected to the sphenoidal
bone by that same suture.—In some few skulls, hows
ever, a discontinuation of these two bones appears at
the upper part of the long slit, near the bottom of the
orbit.—On the inside of each orbit, the orbitar process
1s indented between the cribriform part of the ethmoid
bone, and the os planum and unguis.—The transverse
suture afterwards joins the frontal bone to the superior
nasal processes of the ossa mazillaria superiora, and
to the nasal bones. And, lastly, its nasal process is
connected to the nasal lamella of the ethmoid bone.

The ‘rontal bone serves to defend and support the
anterior lobes of the brain. It forms a considerable
part of the cavities that contain the globes of the
eyes, helps to make up the septum narium, organ of
smelling, &e.  From the description of the several
parts, the other uses of this bone are evident.’

In a ripe child, the frontal bone is divided through
the middle ; the superciliary holes are not formed ;
often a small round piece of each orbitar process,
behind the superciliary ridge, is not ossified, and
there is no sinus to be seen within its substance.

Each of the two ossa pariETALIA ¥, Or bones serva
ing as walls to the encephalon, is an irregular square ;
its upper + and fore ! sides being longer than the one
behind || or below M. The inferior side is a concave
arch ; the middle part receiving the uppertound part
of the temporal bone.—The angle formed by this
upper side, and the fore one is so extended, as to
have the appearance of a process.

The external surface of each os parietale is convex.
Upon it, somewhat below the middle height of the
bone, there is a transverse arched ridge, generally of
a whiter colour than any other part of the bone ; from

* Kopugns, paria, sincipitis, verticis, arcualia, nervalia, ce-
gitations, ration’s, bregmatis, medelactionis.

'f' ME'.S'IFI.F. E.
1 Glabellar. E.
| Iniad. K.

% Basilad
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which, in bones that have strong prints of muscles,
we see a great many converging furrows, like so
many radi drawn from a circumference towards a
centre. From this ridge of each bone the temporal
muscle rises ; and, by the pressure of its fibres, oc=
casions the furrows just now mentioned.—Below
these, we observe, near the semicircular edges, a great
many risings and depressions, which are joined to like
inequalities on the inside of the temporal bone, to form
the squamous suture, The temporal bone may there=
fore serve here as a buttress, to prevent the lower
side of the parietal from starting outwards when its
upper part is pressed or struck (a).

Near the upper sides of these bones, towards the Foramen.
hind part, is a small hole in each, through which a
vein passes from the teguments of the head to the
longitudinal sinus. Eometimes | have seen a branch
of the temporal artery pass through this hole, to be
distributed to the upper part of the falz, and to the
dura maler at its sides, where it had frequent anasto-
moses with the branches of the arteries derived from
the external carotids, which commonly have the name
of the arteries of the dura mater, and with the
branches of the internal carotids which serve the fale,
In several skulls, one of the ossa parietalia has not
this hole ; in others, there are two in one bone ; and
in some not one in either. Most frequently this hole is
through both tables ; at other times the external table
only is perforated.—The knowledge of the course of
these vessels, may be of use to surgeons, when they
make any incision near this part of the head, lest, if
the vessels are rashly cut near the hole, they shrink
within the substance of the bone, and so cause an
obstinate haemorrhagy, which neither ligatures nor
medicines can stop.

On the inner concave surface of the parietal boges, Internal
we see a great many deep furrows. disposed somewhat Surface.
like the branches of trees: The furrows are largest
and deepest at the lower edge of each os parielale, es«

(@) Hunauld m Mem, de I"acad. des s:icnces, 1730,
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pecially near its anterior angle, where sometimes a
full canal is formed. They afterwards divide into
small furrows, in their progress upwards.—In some
skulls a large furrow begins at the hole near the up=
per edge, and divides into branches, which join with
those which come upwards, shewing the communica-
tions of the upper and lower vessels of the dura mater.
=~In these furrows we frequently see passages into
the diploe ; and sometimes I have observed canals
going off, which allowed a small probe to pass some
inches into the bony substance. Some (a) tell us,
that they have observed these canals piercing the
bone towards the occiput.—On the inside of the upper
edge of the ossa parietalia, there is a large sinuosity,
frequently larger in the bone of one side than of the
other, where the upper part of the falz is fastened,
and the superior longitudinal sinus is lodged.—Gene-
rally part of the lateral sinuses makes a depression
near the angle, formed by the lower and posterior
sides of these bones ; and the pits made by the proe
minent parts of the brain are to be seen in no part
of the skull more frequent, or more considerable, than
in the internal surface of the parietal bones.

The ossa parietalia are among the thinnest bones
of the cranium : but enjoy the general structure of
two tables and diploe the completest, and are the

- most equal and smooth,

Connexion.

These bones are joined at their fore-side to the os
frontis by the coronal suture ; at their long inferior

angles, to the sphenoid bone, by part of the suture of
this name ; at their lower edge, to the ossa temporum,
by the squamous suture, and its posterior additamen-
tum ; behind, to the os occipitis, or ossa triquetra, by
the lambdoid suture ; and above, to one another, by
the sagittal suture.

They have no particular uses besides those men-
tioned in the description of their several parts, except
what are included in the account of the general struc-
ture of the cranium.

tn) Cowper, Anatom. explic. of 90, tab, fig, 2.
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In a child born at the full time, none of the sides
of this bone are completed ; and there never is a hole
in the ossified part of it near to the sagittal suture.

The large unossified ligamentous part of the cra-
nium observable between the parietal bones, and the
middle of the divided os frontzs of new-born children,
called by the vulgar the open of the head, was ima-
gined by the antients to serve for the evacuation of
the superfluous moisture of the brain ; and therefore
they named it bregma®, or the fountain ; sometimes
adding the epithet pulsatilts, or beating, on account
of the pulsation of the brain felt through this flexible
ligamento-cartilaginous substance. Hence very fre-
quently the parietal bones are called ossa bregmatis.

The upper middle part of the head of a child, in a
natural birth, being what presents itself first at the
os uleri (@), an accoucheur may reach the bregma
with his finger, when the os ufert is a little opened.
If the bregma is siretched, and the pulsation of the
brain is felt through it, the child is certainly alive :
But if it is shrivelled and flaccid, without any ob-
servable pulsation in it, there is some reason to sus-
pect the child to be very weak, or dead. Those who
practice midwifery should therefore examine the state
of the bregma accurately.

All the bregma is generally ossified before seven
years of age. Several authors () say, they have
observed it unossified in adults ; and physicians,
who order the application of medicines at the meet-
ing of the coronal and sagittal sutures, seem yet to
think that a derivation of noxious humours from the
encephalon is more easily procured at this part than
any other of the skull ; and that medicines have a
greater effect here, than elsewhere, in the internal
disorders of the head.

* Palpitans vertex, foliolnm, folinm, triangnlaris lacuna.

(@) Burton’s Midwifery, § 51.—Smellie’s Midwifery, book 1.
chap. 1. § 5.

(b) Bartholin. Anat. reform. lib. 4. cap. 6.—Diemerbroeck
Anat. lib. 9, cap, 6.—Kerkring, Osteogen, cap. 2,

Bregma.
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0884 TEMPORUM *, so named, say authors,
from the hairs first becoming gray on the temples,
and thus discovering people’s ages, are each of them
equal and smooth above, with a very thin semicir-
cular edge ; which, from the manner of its connexion
with the neighouring bones, is distinguished by the
name of os squamosuin.—Behind this, the upper part
of the temporal bone is thicker, and more unequal,
and is sometimes described as a distinct part, under
the name of pars mammillaris (a).—Towards the base
of the skull, the temporal bone appears very irregular.
and unequal ; and this part, instead of being broad,
and placed perpendicularly, as the others are, is con=
tracted into an oblong very hard substance, extended;
horizontally forwards and inwards¥, which in its pro-
gress becomes smaller, and is commonly called os pe=
trosum.

Three external processes of each temporal bone are:
generally described.—The first placed at the Jower
and hind part of the bone, from its resemblance to a
nipple, is called mastoides, or mammillaris. It is not
solid, but within is composed of cancelli, or small
cells, which have a communication with the large
cavity of the ear, the drum; and therefore sounds,
being multiplied in this vaulted labyrinth, are in-
creased, before they are applied to the immediate
organ of hearing. Into the mastoid process, the ster=
nomasloideus muscle is inserted ; and to its back part,
where the surface is rough, the trackelomastoideus, and
part of the splenius are tixed —About an inch farther
forward, the second process begins to rise out from
the bone ; and having its origin continued obliquely
downwards and forwards for some way, it becomes
smaller, and is stretched forwards to join with the os
male ; they together forming the bony jugum, under
which the temporal muscle passes. Hence this pro-

* Kgoraper ;:HM. xapRLIVy Aswidetidn, woAvidy, AiJetidy, tem-
poralia, lapidosa, mendusa, dura, arcualia, tymparum, arii=
Ha,.saxea, parictahia.

(a) Albin, de ossib. § 26.

® Mesiad. B.
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ecess has been named zygomatic®. Its upper edge has
the strong aponeurosis of the lemporal muscle fixed
into it ; and its lower part gives rise to a share of the
masseler.—The fore-part of the base of this process is
an oblong tubercle, which in a recent subject is
covered with a smooth polished cartilage, continued
from that which lines the cavity immediately be«
hind this tubercle—from the under craggy part of the
os temporum, the third process ctands out obliquely
forwards. The shape of it is generally said to re«
- semble the ancient stylus scriplorius ; and therefore
it is called the styloid processt. Some authors (a)
however contend, that it ought to be named steloid,
from its being more like to a pillar. Several muscles
have their origin from this process, and borrow one
half of their name from it; as siylo-glossus, stylo-
hyoideus, stylo-pharyngeus ; to it a igament of the os
hyoides is sometimes fixed ; and another is extended
- from it to the inside of the angle of the lower jaw.
- This process is often even in adults not entirely ossi«
* fied, but is ligamentous at its root, and sometimes is
composed of two or three distinct pieces.—Round the
root of it, especially at the fore-part, there is a re=
markable rising of the os petrosum, which some have
estcemed a process; and, from the appearance it
- makes with the styliform, have named it vaginalis.—
Others again have, under the name of auditory pro=
cess, reckoned among the external processes that se-
micircular ridge, which, running between the root of
the mastoid and zygsomatic processes, forms the un«
der-part of the external meatus auditorius.

The sinuosities or depressions on the external sur-
face of each os temporum are these :— A long fossa at
the inner and back part of the root of the mammary
proccess, where the posterior head of the diga tric

* Kayress, paris, ans@ ossium temporum, ossa arcualia, pa-
ria, Juzalia, conjuezalia.

+ TeaiPoudn, Bideviidn, ainxTgev, 0s calamioum, sagittale,
elavale, acuale, calcar capitis.

(@) Galen. de usu part, lib. 2, cap. 4,—Fallop., Observ. ana«
tom.

T Biventer maxillee, Alb. E,

Depres-

s1011S,
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muscle has its origin.—Immediately before the root
of the zygomatic process, a considerable hollow is left,
for lodging the crotaphite® muscle.—Between the
zygomatie, auditory, and vaginal processes, a lar
cavity 1s formed ; through the middle of which, from
top to bottom, a fissure is observable, into which part
of the ligament that secures the articulation of the
lower jaw with this bone is fixed. The fore-part of
the cavity being lined with the same cartilage which
covers the tubercle before it, receives the condyle of
the jaw ; and in the back-part a small share of the
parotid gland, and a cellular fatty substance, are
lodged.—At the inside of the root of the styloid apo=
physe, thereis a thimble-like cavity, where the begin-
ning of the internal jugular vein, or end of the lateral
sznus 1s lodged.—And as the sinuses of the two sides
are frequently of unequal size ; so one of these cavi=
ties is as often larger than the other (@).—Round the
external- mealus audiforius, several sinuosities are
formed for receiving the cartilages and ligaments of
the ear, and for their firm adhesion.

The holes that commonly appear on the outside of
each of these bones, and are proper to each of them,
are five.—The first, situated between the zygomatic
and mastoid processes, is the orifice of a large funnel-
like canal, which leads to the organ of hearing ; there-
fore is called meatus auditorius externust.—The second
gives passage to the portio dura of the seventh pair
of nerves, and from its situation between.the mastoid
and styloid processes, is called foramen stylo-mastoi=
denip t.—Some way before, and to the inside || of the
styloid process, 1s the third hole; the canal from
which runs first upwards, then forwards, and receives
into it the internal carotid artery, and the beginning
of the intercostal nerve ; where this canal is about to
make the turn forwards, one, or sometimes two very

* Temporal muscle. E.
(&) "Hunauld. in Mem. de Pacad. des sciences, 1750,

4 niga; TRs axon;, 0w Twy wrev, fenesira aurium.
T Aquaductus Fallopii.
B Mesiad. E.
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~ small holes go off towards the cavity of the ear called
{ympanum : through these Valsalva(a) affirms the pro«
per artery or arteries of that cavity are sent.—On the
anterior edge of this bone, near the former, a fourih
hole is observable, being the orifice of a canal which
runs outwards and backwards, in a horizontal direc-
tion, till it terminates in the {ympanwm, This, in the
recent subject, is continued forward and inward, from
the parts which I mentioned just now as its orifice in
the skeleton, to the side of the nostrils ; being partly
cartilaginous, and partly ligamentous. The whole
canal is named, Iter a palato ad aurem, or Eustachian
lube.—On the external side of the bony part of this
canal, and above the chink in the cavity that re-
ceives the condyle of the lower jaw, is the course of
the little nerve said commonly to be reflected from
the lingual branch of the fifth pair, till it enters the
tympanum, to run across this cavity, and to have the
‘name of chorda tympani.—The fifih hole is Very un=
certain, appearing sometimes behind the mastoid pro=
cess ; sometimes it is common to the temporal and oc-
cipital bones ; and in several skulls there is no such
hole. The use of it, when found, is for the transmise
sion of a vein from the external teguments to the
lateral sinus: But, in some subjects, a branch of the
occipital artery passes through this hole, to serve the
back-part of the dura mater ; in others, I have seen
two or three such holes: But they are oftener wanting
than found. And we may, once for all, in general
remark, That the largeness, number, situation, and
existence of all such holes, that for the most part al«
low only a passage for veins from without to the in=
ternal receptacles, are very uncertain.

The internal surface of the ossa temporum is un-
equal ; the upper circular edge of the squamous part
having numerous small ridges and furrows for its con=
Junction with the parietal bones ; and the rest of it is
irregularly marked with the convolutions of the mid-

(@) De aure Liumana, cap, 2. § 22, et tab. 7, Gg. 1.
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dle part of the brain, and with furrows made by the
branches of the arteries of the dura mater,

From the under-part of this internal surface, a
larger transverse hard craggy protuberance runs hori-
zontally inwards and forwards, with a sharp edge
above, and two flat sides, one ﬁu'ing obliquely for-
wards and outwards®, and the other as much back-
wards and inwardst. To the ridge between these
two sides, the large lateral process of the dura mater
1s fixed.

Sometimes a small bone, a-kin to the sesamoid, is
found between the small end of this petrous process
and the sphenoid bone (a)

Towards the back-part of the inside of the os tem=
porum, a large deep fossa is conspicuous, where the
lateral sinus lies ; and frequently on the top of the
petrous ridge, a furrow may be observed, where a
small sinus is situated.

The internal proper jforamina of each of these
benes are, first, the internal mcatus auditorius in the
posterior plain side of the petrous process. This hele
soon divides into two ; one of which is the beginning
of the aquewduct of Fallopius; the other ends in several
very small canals (0), that allow a passage to the
branches of the portio mollis of the seventh pair of
nerves, into the vestibule and cochlea. Through it also
an artery is sent, to be distributed to the organ of
hearing.—The second hole, which is on the anterior
plain side of the eraggy process, gives passage to a re-
flected branch of the second branch of the fifth pair of
nerves, which joins the portio dura of the auditory
nerve, while it is in the aquaduct (¢), small branches
of blood vessels accompanying the nerves or passing
through smaller holes near this one.—The passage of
the cutaneous vein into the lateral sinus, or of a branch

® Glabellad and laterad. E.

+ Iniad and mesiad. E.

(«) Riolan. Comment. de ossib. cap. 32.—Winslow, Exposi-
tion anatomigue de corps humain, trait, des os secs. §. 206,

(h) Valsalv. De aure humana, cap. 3, § 11, 1

(©) Valsalv. De aure, cap. 5. § 10,
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of the occipital artery, is seen about the middle of the
large fossa for that sinus ; and the orifice of the canal
of the carotid artery is evident at the under part of the
point of the petrous process.

Besides these proper holes of the temporal bones
which appear on their external and internal surfaces,
there are two others in each side that are common to
this bone and to the occipital and sphenaidal bones ;
which shall be mentioned afterwards in the descrip-
tion of these bones.

The upper round part of the squamous bones is

thin, but equal ; while the low petrous part is thick
and strong, but irregular and unequal, having the dis-
tinction of tables and diploe confounded, with several
cavities, processes, and bones within its substance,
- which are parts of the organ of hearing. That a clear
idea may be had of this beautiful, but intricate organ,
anatomists generally chuse to demonstrate all its
parts together. 1 think the method good ; and there=
fore, since it would be improper to insert a complete
treatise on the ear here, shall omit the description of
the parts contained within the os petrosum of the
skeleton *,

The temporal bones are joined above to the parietal Connexion.
bones by the squamous sutures, and their posterior
additamenta : Before, to the sphenoid bone by the
suture of that name; to the cheek-bones by the
zygomatic sutures: Behind, to the occipital bone, by
the lambdoid suture and its additamenta; and they
are articulated with the lower jamw in the manner which
shall be described when this bone is examined.

The purposes which these two bones serve, are Uses.
easily collected, from the general use of the cranium,
and from what has been said in the description of
their several parts.

In an infant, a small fissure is to be observed be- State at
tween the thin upper part, and the lower craggy part Birth.
of each of these bones ; which points out the recent
union of these parts.—Neither mastoid nor styloid

* See Albini Annotat, Academ. vol. 1. E.
E
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processes are yet to be seen.—Instead of a bony fun
nel-like external meatus auditorius, there is only a
smooth bony ring, within which the membrane of the
drum is fastened.—At the entry of the Eustachian
tube, the side of the tympanum is not completed.—A
little more outward than the internal auditory canal,
there is a deep pit, over the upper part of whose ori=
fice the interior semicircular canal of the ear is stretch«
ed ; and some way below this, the posterior semicire
cular canal also appears manifestly.

Os OccrriTis *, so called from its situation, 1s cone-
vex on the outside, and concave internally. Its figure
is an irregular square, or rather rkomboid ; of which
the angle above is generally a little rounded ; the
two lateral angles are more finished, but obtuse ; and
the lower is stretched forward in form of a wedge,
and thence is called by some the cuneiform process. e
If one would, however, be very nice in observing the
several turns which the edges of the os occipilis make,
five or seven sides and as many angles of this bone
might be described.

'The external surface is convex, except at the cu-
neiform apophyse, where it is flatted. At the base of
this triangular process, on each side of the great hole,
but more advanced forwards than_ the middle of it,
appear the large oblong protuberances, named the
condyles, to serve for the articulation of this bone with
the first vertebra of the neck. The smooth surface
of each of these condyloid processes is longest from
behind forwards, where, by their oblique situation,
they come much nearer to each other than they are
at their back part. Their inner 1 sides are lower than
the external §, by which they are prevented from slid-
ing to either side out of the cavities of the_ﬁrst Ver=
iebra (a). Insome subjects each of these plain smooth
surfaces seems to be divided by a small rising in its

* Ty, basilare, prore, memorie, pixidis, fibrosum, nervos
sum, lambde.

4+ Mesial. E.

1 Lateral. L :
. (a) Galen. de usu part, lib. 12, cap. 7.
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middle ; and the lower edge of each condyle, next the
great foramen, is discontinued about the middle, b

an intervening notch: Whence some (a) allege, that
each of these apophyses is made up of two protu-
berances.—Round their root a small depression and
spongy roughness is observable, w?ere _the ligaments
for surrounding and securing their articulations ad=
here.~Though the motion of the head is performed
on the condyles, yet the centre of gravity of that

lobe does not fall between them, but is a good way

%urther forward ; from which mechanism it is evident,
that the muscles which pull the head back, must be
in a constant state of contraction ; which is stronger
than the natural contraction of the proper flexors,
else the head would always fall forwards, as it does
when a man is asleep, or labours under a palsy, as
well as in infants, where the weight of the head far
exceeds the proportional strength of these muscles.
This seeming disadvantageous situation of the con
dyles is however of good use to us, by allowing suffi«
~ cient space for the cavities of the mouth and fauces,
and for lodging a sufficient number of muscles, which
commonly serve for other uses; but may at pleasure
be direé¢ted to act on the head, and then have an ad-
vantageous lever to act with, so as to be able to sus-
tain a considerable weight appended, eor other force
applied, to pull the head back.

Somewhat more externally * than the condyles, Depres-
there is a small rising and semilunated hollow in each sions and
side, which make part of the holes, common to the Ridzes.
occipital and petrous bones.«~Immediately behind
this, on each side, a scabrous ridge is extended from
the middle of the condyle, towards the root of the
mastoid process. Into this ridge the musculus lateras
lis +, commonly ascribed to Fallopius, is inserted,——
About the middie of the external convex surface, a Arches.
large arch runs cross the bone ; from the upper latea

(a) Diemerbroeck, Anat. lib, 9, cap. 6.
. Lnl‘.er:"d. E.

%+ Rectus capitis lateralis, Alb. E,
E2
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ral parts of which the occipital muscles have their rise ;
to its middle the trapezi: are attached ; and half way
between this and the great hole, a lesser arch is ex-
tended.—In the hollows between the middle of these
arches the complexi are inserted ; and n the depres-
sions more external and further forward than these,
the splenii are inserted.—Between the middle of the
lesser arch and the great hole, the little hollow marks
of the recti minores® appear; and on each side of
these the fleshly insertions of the obliqui superiores
and recli majores + make depressions.—Through the
middle of the two arches a small sharp spine is placed,
which serves as some sort of partition between the
muscles of different sides, or rather is owing to the
action of the muscles depressing the bone on each
side of it, while this part is free from their compres-
sion. These prints of the muscles on this bone are
very streng and plain in some subjects, but are not
so distinet in others.—All round the great foramen
the edges are unequal, for the firmer adhesion of the
strong circular ligament which goes thence to the first
vertebra—One end of each lateral or moderator liga=
ment of the head, is fixed to a rough surface at the
fore-part of each condyle, and the perpendicular one
is connected to a rough part of the edge of the great
hole between the two condyles.—Immediately before
the condyles, two little depressions are made in the
external suface of the cuneiform process, for the in-
sertion of the recti anterzores minores { muscles, which
are unjustly ascribed to Comper : and still further
forward, near the sphenoid bone, are two other such
depressions, for the reception of the recti'anteriores
majores || .—When we consider the size of the prints
of muscles on the occipital bone, before and behind
its condyles, and at the same time, compare their
distances from these centres of motion of the head, we
must see how much stronger the muscles are which

* Reati capitis postici mineres. Alb. F,
+ Recti capitis postici majores, Alb. E.
+ Recti capitis interni minores. Aib. E,
|| Recti capitis interni majores, Alb. E.
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pull the head backwards, than those are which bend
it forward ; and how much greater force the former
acquire by the long lever they act with, than the lat-
ter which are inserted so near the condyles. This
great force in the extensor muscles is altogether ne-
cessary, that they might not only keep the head from
falling forward in an erect posture, but that they
might support it when we bow forward in the most
necessary offices of social life, when the weight of the
head comes to act at right angles on the vertebre of
the neck, and obtains a long lever to act with,

O the inner surface of the os oceipitis we see two
ridges ; one standing perpendicular, the other run-
ning horizontally across the first. The uppei part
of the perpendicular limb of the cross, to which the
Jalx is fixed, is hollowed in the middle, or often on
one side, for the reception of the superior longitudinal
senus, and the lower part of it has the small or third

Internal
Suriace.

process of the dura mater fastened to it, and is soine= -

times hollowed by the occipital sinus. Each side of
the horizontal limb is made hollow by the lateral sin-
uses inclosed in the transverse process of the dura
maler ; the fossa in the right side being generally a
continuation of the one made by the longitudinal sinus
in the perpendicular limb, and therefore is larger than
the left one (@.)—Round the middle of the cross there
are four large depressions separated by its limbs ; the
Lwo upper ones being formed by the back part of the
brain, and the two lower ones by the cerebellum.—
Farther forward than the last mentioned depressions,
is the lower part of the fossa for the lateral sinus on
each side.—The inner surface of the cuneiform apo-
physe is made concave for the reception of the medulla
ablongata, and of the basilar artery.—A furrow is
made on each side, near the edges of this process, by
a sinus of the dura mater, which empties itsell into
the lateral sinus (5).

The holes of this bone are commonly five proper, ,

and two common to it and to the temporal bones. -

(@) Morzazn. Advers. apat. 6. animad, 1.
() Albin. de ossib. § 65,

E3
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The first of the proper holes, called foramen magnum®
from its size, is immediately behind the wedge-like
process, and allows a passage to the medulla oblongata,
nervi accessorii, to the vertebral arteries, and some=
times to the vertebral veins.—At each side of this
great hole, near its fore-part, and immediately above
the condyles, we always find a hole, sometimes two,
which soon unite again into one that opens externally ;
through these the ninth pair of nerves go out of the
skull.—The fourth and fifth heles pierce from behind
the condyle of each side into the fosse of the lateral
sinuses ; they serve for the passage of the cervieal
veins to these sinuses. Often one of these holes is
wanting, sometimes both, when the veins pass through
the great foramen.—Besides these five, we frequently
meet with other holes near the edges of this bone, for
the transmission of veins ; but their number and dia-
meter are very uncertain, The two common fora=
mina are the large irregular holes, one on each side, be=
tween the sides of the cuneiform process, and the edges
of the petrous bones. In a recent subject, a strong
membrane runs across from one side to the other of
each of these holes ; in some heads I have seen this
membrane ossified, or a bony partition dividing each
hole ; and, in the greater number of adult skulls, there
is & small sharp-pointed process stands out from the
os pelrosum, and a more obtuse rising in the occipital
Yone, between which the partition is stretched. Be« -
hind this partition, where the largest space is left, the
lateral sinus has its passage ; and before it the eighth
pair of nerves and accessorius make their exit out of
the skull ; and some authors say, an artery passes
through this hole, to be bestowed on the dura mater.

The occipital bone is among the thickest of the
cranium, though unequally so; for it is stronger above,
where it has no other defence than the common tegu-
ments, than it is below, where being pressed by the
lobes of the brain and cerebellum on one side, and by
the action of the muscles on the other, it is so very

* Rachitidis, Medullz spinalis.
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thin, as in many skulls to be diaphanous: But then
these muscles ward off injuries, and the ridges and
spines, which are frequent here, make it sufficiently
strong to resist ordinary forces. The tables and diploe
are tolerably distinct in this bone, except where it is
so thin as to become diaphanous.

The occipital bone is jorued above to the ossa pa- Connexion.
rietalia and (riquelra when present, by the lambdoid
suture ;— laterally to the temporal bones, by the ad-
ditamenta of the lambdoid suture ;=—below to the sphe-
noid bone, by the end of its cuneiform process, in the
same way that epiphyses and their bones are joined :
For in children a ligamentous cartilage is interposed
between the occipital and sphenoid bones, which gra-
dually turns thinner, as each of the bones advances,
till their fibres at last run into each other; and, about
sixteen or eighteen years of age, the union of these
two bones becomes so intimate, that a separation can«
not be made without violence,—The os occipitis is
joined by a double articulation to the first vertebra of
the neck, each condyle being received into a superior
oblique process of that vertebra. What motion is al-
lowed here, we shall consider afterwards, where the
vertcbre are described.

The uses of this bone appear from the preceding Uses.
description, and therefore need not be repeated.

An infant born at the full time, has this bone di- State at
vided, by unossified cartilages, into four parts —The Bisth.
first of these is larger than the other three, is of a
triangular shape, and constitutes all the part of the
bone above the great foramen. Generally fissures
appear in the upper part and sides of this triangular
bone, when all the cartilage is separated by macera=
tion ; and sometimes little distinct bones are seen to=
wards the edges of it.—The second and third pieces
of this bone are exactly alike, and situated on each
side of the great foramen ; from which very nearly
the whole condyles are produced ; and they are ex=
tended forwards almost to the fore-part of the hole for
the ninth pair of nerves,—The fourth piece is the
cuneiform process, which forms a small share of the
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great hole, "and of those for the ninth pair of nerves,
and of the condyles: betwixt it and the sphenoid bone
a cartilage is interposed.

Of the eight bones which belong fo the cranium,
there are only two which are not yet described, viz.
the ethmoid and sphenoid. These we already men-
tioned, in complaisance to the generality of writers
on this subject, as hones common to the cranium and
face, because they enter into the composition of both :
but the same reason might equally be used for calling
the frontal bone a common one too. I shall, however,
pass by any idle dispute about the propriety of rang-
ing them, and proceed to examine the structure of
the bones themselves,

F.thmoid Os ETumoines *, or the sieve-like bone, has got
Ton., its name from the great number of small holes with
which that part of it first taken notice of is pierced.
When this bone is entire, the figure of it is not easily
deseribed ; but, by a detail of its several parts, some
1dea may be afforded of the whole; and therefore I
shall distinguish it into the cribriform lamella with its
process, the nasal lamella, cellule, and ossa spongiosa.
Cribriform  The thin horizontal lamella, is all (except its back=
e part) pierced obliquely by a great number of small
holes, through which the filaments of the olfactory
nerves pass. In a recent subject, these holes are so
closely lined by the dura maler, that they are much
Ciitta Galli. less conspicuous than in the skeleton.—From the mid-
dle of the internal 1 side of this place, a thick process
rises upwards, and, being highest at the fore-part,
gradually becomes lower, as it 1s extended backwards,
From some resemblance which this process was ima-
gined to have to a cock’s comb, it has been called
crista galli§. The falx is connected to its ridge, and
to the unperforated part of the cribriform plate.—
When the erista is broken, its base is sometimes
found to be hollow, with its cavity opening into the

Y

® Cribriforme, azevyoudis, spongiforme, cristatum.
+ Coronal. E.
I Verruca praedura, septem ossis spongiosi.
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nose (a).~Immediately before the highest part of
this process, is the blind hole of the frontal bone,
which, as was formerly remarked, is often in a good
measure formed by a notch in the fore-part of the
root of the erista.

From the middle of the outer surface of the cribri-
Jorm lamella,a thin solid plate is extended downwards
and forwards, having the same common base with the
crista galli. Generally it is not exactly perpendicu-
lar, but is inclined to one side or other, and therefore
divides the cavity of the nose unequally. Its inclina«
tion to one side, and flexure in the middle, is some=
times so great, that it fills up a large share of one of
the nostrils, and has been mistaken for a polypus there.
—It is thin at its rise, and rather still thinner in its
middle ; yet afterwards, towards its lower edge, it
becomes thicker, that its conjunction with the bones
and middle cartilage of the nose might be firmer.

At a little distance from each side of this external
process, a cellular and spongy bony substance de-
pends from the cribriform plate. The number and
figure of the cells in this irregular process of each
side, are very uncertain, and not to be represented in
words ; only the cells open into each other, and into
the cavity of the nose: The uppermost, which are
below the aperture of the frontal stnuses, are formed
like funnels.—The outer surface of these cells is
smooth and plain, where this bone assists in COmpos -
ing the orbit ; at which place, on each side, it has
go the name of os planum : on the upper edge of
which, a small notch or two may sometimes be o=
served, which go to the formation of the internal Or=

bitar holes; as was remarked in the deseription of
the frontal bone, '

Nasal
Flate.

Cellule,

Ossa Plana.

' Below thi_e cells of each side, a thin plate is extended S"Pﬂ}iﬂr
inwards, and then bending down, it becomes thick 3Ponzy

and of a spongy texture.—This spongy part is trian-
gular, with a straight upper edge placed horizontally,
an anterior one slanting from above, downwards and

(@) Palfyn, Anat, chir, tr, 4, chap. 15,

Bones.
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forwards, and with a pendulous convex one below.—
The upper and lower edges terminate in a sharp pobit
behind.—The side of this pendulous spengy part next
to the sepium narium is convex, and its external side
is concave.—These two processes of the ethmoid bone
have got the name of ossa spongiosa, or turbinata su-
periora, from their substance, figure, and situation.

All the prominences, cavities, and meanders of this
ethmoid bone, are covered with a continuation of the
membrane of the nestrils, in a recent subject.~Its
horizontal cribriform plate is lodged between the or-
bitar processes of the frontal bene,towhich it is join-
ed by the ethmoid suture, except at the back-part,
where it is connected with the cuneiform bone, by a
suture common to both these bones, though it is ge-
nerally esteemed part of the sphenoidal—Where the
ussa plana are contiguous to the frontal bone within
the orbit, their conjunction is reckoned part of the
transverse suture.—Farther forward than the ossa
plana, the cells are covered by the ossa unguis, which
are not only contiguous to these cells, but cannot be
separated from them, without breaking the bony sub-
stance ; and therefore, in justice, those bones ought
to be demonstrated as part of the elhmoid bone.—~Be-
low the ossa unguis and plana, these cclls and ossa
spongiosa are overlapped by the maaillary bones.—
The cellular part of each palate bone is contiguous
to each os planum and cells backwards.—The lower
edge of the nasal perpendicular plate is received into
the furrow of the vomer.—Its posterior edge is joined
to the fore-part of the processus azygos of the sphe«
notd bone.—Its upper edge joins the nasal process of
the frontal and nasal bones, and its anterior one is
connected to the middle cartilage of the nose.

From all which, the uses of this bone are evident,
viz. to sustain the anterior lobes of the brain; to give
passage to the olfactory nerves, and attachment to the

falx ; to enlarge the organ of smelling, by allowing

the membrane of the nose a great extent ; to straiten
the passage of the air through the nose, by leaving
only a narrow winding canal, on the sensible meme
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branous sides of which the substances conveyed along
with the air must strike ; to form part of the orbit of
the eyes and septum narium ; while all its parts are so
light as not to be in hazard of separating by their
weight ; and they are so thin, as to form a large sur<
face, without occupying much space.—This brittle
substance, however, is sufficiently protected from exe
ternal injuries by the firm bones which cover it.

If this bone is seized on by any corroding matter, Diseases,
we may easily conceive what destruction may ensue, :
Hence it is, that an ozaena is difficult to cure ; and
that, in violent scurvies or in the lues venerea, the
fabric of the nose, the eyes, and life itself are in
danger.—The situation of the nasal plate may shew
~us, how dangerous a fracture of the bones of the nose
may be, when made by a force applied to their mid«
dle fore-part, of a person in whom this nasal plate is
perpendicular.

The ethmoid bone of ripe children is divided into State at
two, by a perpendicular cartilage, which, when ossia Birth,
fied, is the crista galli, and nasal plate : but its other
parts are ossified and complete.

OsSeueNoipes*, or wedge-like bone, so called be- Sphenoid
cause of its situation in the middle of the bones of the Bone.
cranzum and face, is of such an irregular figure, that
I know not any thing to which it may be likened,
unless, perhaps, it bear some faint resemblance to a
bat with its wings extended.

When we view the external surface of the os sphe- External
noides, two or three remarkable processes from each Surface.
side of it may be observed, which are all of them
again subdivided.—The first pair form the two large Processes,
lateral processes or wings ; the upper part of each of
which is called the temporal process, because they
Join with the temporal bones in forming the temples,
and the seat for some shareof the crotaphitet muscles.

That part of the wings which juts out towards the

* Cuneiforme, wodupsg@er, multi‘orme, paxilam, cribratum
palati, colatorii, caviila, basilare,

4+ Temporal muscles, E,
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inside, somewhat lower than the temporal apophyses,
and is smooth and hollowed, where it makes up part
of the orbit, is thence named orbilar process. Behind
the edge, separating these two processes, there is often
a small groove, made by a branch of the superior
maxillary nerve, in its passage to the temporal muscle.
The lowest and back-part of each wing, which runs
out sharp to meet the ossa petrosa, has been styled
the spinous process: From near the point of whicha
sharp pointed process is frequently produced down-
wards, which some call siyliform, that affords origin
to the plery-staphylinus cxternus muscle. From this
styloid process a very small groove is extended along
the edge of the bone to the hollow at the root of the
internal plate of the following processes, which forms
part of the Eustachian tube (a).—The second pair of
external processes of the cuneiform bone is the two
which stand out almost perpendicular to the base of
the skull. Each of them has two plates, and a middle
fossa facing backwards, and should, to carry on our
comparisen, be likened to the bat’s legs, but are com-
monly said to resemble the wings of that ereature ;
and therefore are named plerygoid or aliform™ pro-
cesses. The external{ plates are broadest, and the
internal} are longest. From each side of the ex=
ternal plates, the plerygoid muscles take their rise.
At the root of each internal plate, a small hollow may
be remarked, where the musculis ptery-staphylinus in-
ternus, or circumflexus palati rises, and some share of
the cartilaginous end of the Ewustachian tube rests ;
and, at the lower end of the same plate, is a hook-like
rising or process, round which the tendon of the last
named muscle plays, as on a pulley. Fiom the edge
of the external plates some smal! sharp spikes stand
out : but their nurnber and bulk are uncertain —To
these another pair may be added, to wit, the Lttle
trianguiar thin process, which comes from each side

(@) Winsl w, Exposition anatomigque du corps huma'n, traité
des os secs, § 233, ,
* Naviculares, + Lateral. E. 1 Mesial, E,
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of the body of the sphenoid bone, where the plerygoid
processesare rising from it, and are extended over the
lower part of the aperture of the sinus as far as to join
the ethmoid bone, while their body hangs down into
the nares(a). — Besides these pairs of processes, there
is a sharp ridge which stands out from the middle of
its base: Because it wants a fellow ; it may be called
processus azygos., The lower part of this process,
where it is received into the vomer, is thick, and often
not quite perpendicular, but inclining more to one
side than the other. The fore-part of this process,
where it joins the nasal plate of the os ethmoides, is
thin and straight. These two parts have been de-
scribed as two distinct processes by some.

The depressions, sinuosities, and_fosse, on the ex-

Depres-

‘ternal surface of this sphenoid bone, may be reckoned sions.

up to a great number, viz. two on the temporal apo-
physes where the crotaphite muscles lodge. Two on
the orbilar processes, to make way for the globes of
the eyes.—Two between the temporal and spinous
~ processes, for receiving the temporal bones.—Two be-
tween the plates of the pterygoid processes, where the
musculi pterygoidet interni and plery-staphylini interni
are placed.—Two between the pterygoid and orbitar
process, for forming the holes common to this and to
the cheek and maxillary bones, Two on the lower
ends of the af%arm processes, into which the palate
bones enter.  Two at the roots of the temporal and
plerygoid processes, where the largest share of the ex=
ternal pierygoid muscles have their rise. Two at the
sides o the processus azygos, for forming part of the
nose, &c.
M¥hat I described under the name of temporal and
Ous processes on the outside of the skull, are like-
wise seen on its inside, where they are concave, for
receiving part of the brain; and commonly only three
apophyses on the internal surface of the sphenoid bone
are mentioned. Two rising broad from the fore-part

(@) Albim, Tab. oss. 5. fig. 2. 6. A. A.—Bertin. Mem. de
Pacad. des sciences, 1744.—Sue, planche viii, fig. 2,3, 4, 5, 6,

Iuternal
Surlace.
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of its body, become smaller as they are extended ob«
liquely backwards. The third standing on a long
transverse base, near the back-part of the body of
this bone, rises nearly erect, and of an equal breadth,
terminating often in a little knob on each side. The
three are called clinoid, from some resemblance which
they were thought to have to the supporters of a bed.
Sometimes one or both the anterior clinoid processes
are joined to the sides of the posterior one, or the body
of the bone itself.—From the roots of the anterior
clinoid processes the bone is extended on each side
outwards and forwards, till it ends in a sharp point,
which may have the name of the fransverse spinous
processes. Between, but a little farther back than
the two anterior clinoid processes, we see a protube-
rance considerably smaller than the posterior ¢linoid
process, but of its shape. Another process from be=
tween the transverse processes, often forces itself fors
wards into the os elhmotides.

Within the skull, there are two sinuosities in the
internal part of each wing of the spkenoid bone, for re<
ceiving the middle part of the brain. One between
the transverse spinous processes, for lodging the part
of the brain where the crura medulle oblongal@ are.
Immediately before the third or middle elinoid pro=
cess, a single pit may generally be remarked, from
which a fossa goes out on each side to the holes
through which the optic nerves pass. The pit is
formed by the conjoined optic nerves ; and in the fos-
s these nerves are lodged, as they run divided within
the skull. Between that third protuberance and the
posterior clinoid process, the larger pit for the glandu-
la pituitaria may be remarked. This cavity, because
of its resemblance to a Turkish saddle, is always de=
scribed under the name of sella Turcica or ephippium.
On the sides of the posterior clinoid process a_fossa
may be remarked, that stretches upwards, then is con=
- tinued forwards along the sides of the sella Turcica,
near to the anterior clinoid processes, where a pit on
each side is made. These fossae point out the course
ofthe two internal carotid arteries, after they have en=
tered the skull.—Besides all these, several other fossae
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may be observed, leading to the several holes, and ime
printed by the nerves and blood-vessels.

The holes on each side of the os sphenoides are six pyramina.
proper, and three common.—The first is the round
one immediately below the anterior clinoid processes,
for the passage of the optic nerve, and of the branch of
the internal carotid artery that is sent to the eye.—
The second is the foramen lacerum, or large slit be-
tween the transverse spinous and orbitar processes:
The interior * end of which slit is large ; and, asitis
extended outwards 1, it bccomes narrower. The outer
end of it is formed in the os frontis; and, therefore this
might be reckoned among the common foramina.—
Through it the third, fourth, the first branch of the
fifth, and the greater share of the sixth pair of nerves,
and an artery from the internal carotid, go into the
orbit. Sometimes a small branch of the external caro«
tid enters near its end, to be distributed to the dura
mater (a), and a vein, some call it the venous duct, or
Nuck's agquaeduct, returns through it to the cavernous
stnus.—The third hole, situated a little below the one
Jjust now described, is called rofundum, from its shape.
It allows passage to the second branch of the fifth
pair of nerves, or superior maxillary nerve, into the
bottom of the orbit. The fourik isthe foramen ovale,
about half an inch behind the round hole. Through
it the third branch of the fifth pair, or inferior maxil=
lary nerve, goes out; and sometimesa vein from the
dura imater passes out here (b).—Very near the point
of the spinous process is the fifth hole of this bone, It
is small and round, for a passage tothe largest artery
of the dura mater, which is often accompanied with a
vein.—The siaxth proper hole (¢) cannot be well seen,

® Mesial. E. + Laterad. F.

(a) Winslow, Exposition anatomique du corps humain, traité
des arteries, § 60. et de la téte, § 26.

(b) Ingrass. Commentar. in Galen. de ossib. lib. 1. com.-
~ ment. 8,

(¢) Vesal. Anat. lib, 1. cap. 12. Eustach, tab. 46. fig. 12.
& 16. Vidus Vidius, Anat, lib. 2, cap. 2 explicat. tab. 5. &
tab, 5, fig. 8, 9, 10, lit. O,
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till the cuneiform bone is separated from all the other
bones ofthe cranium ; for one end of it is hid by a
small protuberance of the internal plate of the plery-
goid process, and by the point of the processus petroa
sus of the temporal bone. Its canal is extended above
the inner plate of the pferygoid process ; and where it
opens into the cavity of the nose, it is concealed by
 the thin laminous part of the palate bone. Through it
a considerable branch of the second branch of the _fifi4
pair of nerves is reflected. jOften in the middle of the
sella Turcica a small hole or two pierce as far as the
cellular substance of the bone ; and sometimes at the
‘sides of this sella, one or more small holes penetrate
into the sphenoidal sinuses. These observations af-
forded some anatomists (@) an argument of weight in
their days in defence of Galen (b), who asserted the
descent of the pituila that way into the sinuses below.

The first of the common holes is that unequal fissure
at the side of the sella Turcica, between the extreme
point of the os pelrosum and the spinous process of the
cuneiform bone.  This hole appears only after the
bones are boiled ; for in a recent subject its back-part
is covered by a thin bony plate that lies over the in=
ternal carotid artery, and further forward it is filled
with a cartilaginous ligament, under which the carti=
laginous part of the Eustachian tube is placed : It was
by this passage that the antients believed the slimy
‘maller was conveyed from the emunctory of the
brain, the glandula piluilaria, to the fauces. The sew
cond common hole is the large discontinuation of the
external * side of the orbit, left between the orbijtar
processes of the cuneiform bone, the os maxillare, mae
lee, and palati. In this large hole the fat for lubricating
the globe of the eye and temporal muscle is lodged,
and branches of the superior maxillary nerve, with
small arteries from the carotid and veins pass. The

(@) Jac. Sylv. Calumniz secund® amolitio. Laurent, Hist.
anat, iib. 2. quast. 11,

() Galen. De usu part. lib, 9, cap. 1.

¥ Lateral. E. .
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third hole is formed between the base of this bone and
the root of the orbitar process of the palate bone of
each side. Through this a branch of the external ca-
rotid artery, and of the second branch of the fifth pair
of nerves, are allowed a passage to the nostrils, and a
returning vein accompanies them. Sometimes, how=
ever, this hole is proper to the palate-bone, being en-
tirely formed out of its substance.

Under the sella T'urcica, and some way farther for-
ward, but witlin the substance of the sphenoid bone,
are two sinuses, separated by a bony plate. Each of
them is lined with a membrane, and opens into ithe
upper and back part of each nostril by a round hole,
which is at their upper fore-part. This hole 1s not
formed only by the os sphenoides, which has an apera
ture nearly as large as any transverse section of the
sinus, but also by the palate bones which are applied
to the fore-part of these sinuses, and close them up,
that hole only excepted, which was already mention«
ed. Frequently the two sinuses are of unequal dimen=
sions, and sometimes there is only one large cavity,
with an opening into one nostril. These cavities are
likewise said (a) to be extended sometimes as far back
as the great _foramen of the occipital bone. In other
subjects they are not to be found, when the bone is
composed of large cells(d). Some(¢) mention a ca-
vity within the partition of the sinuses ; but it is small,
The sphenoidal sinuses serve the same uses as the
frontal do.

As this bone is extremely ragged and unequal, so
its substance is of very different thickness, being in
some places diaphanous ; in others it is of a middle
thickness, and its middle back-part surpasses the
greatest share of the ¢ranzum in thickness.

_ The os sphenoides is joined, by its wings, to the pa-
reelal bones above, to the os frontis and ossa malar um
betore, to the temporal bones behind ; by the fores

(@) Albin de ossib. § 39,
(b) Vesal, lib. 1, cap. 6,
(o) Lk ibid,

Substance,

Connexion.
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part of its body and spinous processes, to the frontal
and ethmoid bones ; by its back-part, behind the two
sinuses, to the occipital, where it looks hike a bone with
the epiphyses taken off, and, as was formerly observed
in the description of the occipital bone, it cannot be
separated without violence in adults ;—to the palate
bones, by the ends of the pterygoid processes, and still
more by the fore-part of the internal plates of the ple«
rygoid processes, and of the sinuses ;~to the maxil-
lary bones, by the fore-part of the extérnal plerygoid
plates ; to the vomer and nasal plate of the os ethinote
des, by the processus azygos. All these conjunctions,
except the last, which is a sckindylesis, are said to be
by the suture proper to this bone; though it is at
first sight evident, that several other sutures, as the
transverse, ethmoidal, &c. are confounded with it.
We see now how this bone is joined to all the bones
of the cranium, and to most of the upper jaw; and
therefore obtained the name of the wedge-like-bone.
The uses are so hlended with the description, as to
leave nothing new to be added concerning them.
The sphenoidal bone is almost complete in 2 feelus
of nine months ; only the great alee separate after ma«
ceration from the body of the bone.—~The processus
azygos is very large and hollow ;—the thin triangu«
lar precesses are not ossified j=~the internal surface
of the body is unequal and porous ;—the sinuses do
not appear. 3
Whoever is acquainted with each bone of the crae
nium, can, without difficulty, examine them as they
stand united, soas to know the shapes, sizes, distances,
&c. of their several parts, and the forms, capacities,
&c. of the cavities formed by them, which is of great
use towards understanding the anatomy of the parts
contiguous to, contained within, or connected to them,
Such a review is necessary, after considering each
class of bones. Thus the orbits, nostrils, mouth, face,
head, spine, thorax, pelvis, trunk, extremities, and
skeleton, ought likewjise to be examined.
The Face is the irregular pile of bones, composing
the fore and under part of the head, which is divided,
by authors, into the upper and lower maxille or jaws.
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The superior maaiila® is the common designation
given to the upper immoveable share of the face ;
though, if we would follew Celsus (), we should ap<
ply the word wmaxilla to the lower jaw only, and the
name mala to this upper jaw. In complaisance to
prevailing custom, I shall, however, use the terms as
now commonly employed. The shape of the superior
jaw cannot easily be expressed ; nor is it necessary,
provided the shape and situation of all the bones which
compose it are described. It is bounded above by
the transverse suture, behind by the fore-part of the
sphenoid bone, and below by the mouth,

Upper jat.

The upper jaw consists of six bones on each side, of Component

a thirteenth bone which has no fellow, placed in the
middle, and of sixteen teeth. The thirteen bones are,
1WO0 085a nast, LWo 05sa unguis, two ossa malarum, two
ossa maxillaria, two ossa palali, two ossa spongiosa
inferiora, and the vomer,

Bones.

The ossa nasi are placed at the upper part of the Relative
nose ; the ossa unguis are at the internal + canthi of position.

the orbits ; ossa malarum form the prominence of the
cheeks ; ossa maxillaria form the side of the nose,
with the whole lower and fore-part of the upper jaw,
and the greatest share of the roof of the mouth ; ossa
palati are situated at the back-part of the palate,
nostrils, and orbit ; ossa spongiosa are seen in the
lower part of the nares; and the vomer helps to se-
parate these two cavities.

The bones of the upper jaw are joined to the bones
of the skull by the schindylesis and sutures already
described as common to the cranium and face, and
they are connected to each other by gomphosis and
fifteen sutures.

The gomphosis is only where the teeth are fixed in
their sockets, and the schindylesis is only where the
edges of the vomer are joined to other bones.

® Zimywy, yives, mand.bula,’
(a) Lib. 8, cap. 1.
+ Mesial. E.

Connexion.
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The satares are generally distinguished by nume
bers, which bave been differently applied ; and there-
fore I join those (@) who prefer the giving names to
each, which may be easily contrived from their si=
tuation, or from the bones which they connect.

The first is the anferior nasal*®, which is straight,
and placed longitudinally in the middle fore-part of
the nose.

The second and third are the lateral nasalt, which
are at each side of the nose, and almost parallel to the
first suture.

Each of the two lacrymal is almost semicircular,
and 1s placed round the lucrymal groove.

The sixth and seventh are the inlernal orbitar ;
each of which is extended obliquely from the middle
of the lower side of an orbit to the edge of its base.

The two external orbitars are contained, each from
ihe end of the internal orbitar, to the under and fore-
part of the cheek.

The tenth is the mystachial, which reaches only
from the lower part of the seplum narium to between
the two middle denles 1ncisores.

The longitudinal palatc suture stretches from the
middie of the foremost teeth through the middle of
all the palate.

The transverse palate one || runs across the palate,
nearer the back than the fore-part of it. ;

Each of the two palato-mazillary is at the back=
part of the side of each nostril.

The fifteenth is the spinous, which is in the middle
of the lower part of the nostrils. This may perhaps
be rather thought a double schindylesis.

The connection of the ossa spongiosa to the side of
each nostril, is somuch by a membrane in young sub-

(@) Vander Linden. Medicin. physiolog. cap. 13, art. 2. § 10.
—Rolfine. Anat. lib. 2. cap. 25.~Schenk. Schel. pari. § uit.
par 2. cap. &,

® Nasalis recta.

4+ Nasalis obligua,

1 Laquearis, palataria recta,
|| Arcuata, palatina postica,
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Jects, by a sort of hook and afterwards by concretion
or union of substance in adults, that I did not know
well how to rank it: But if any chuses to call it a
suture, the addition of two transverse nasal sutures
may be made to those above named.

These sutures of the face (formerly called karmos
nie) have not such conspicuous indentations as those
of the skull have; the bones here not having sub=
stance enough for forming large indentations, and
there being less necessity for security against exter=
nal injuries, or any internal protruding force, than in
the cranium.—These sutures often disappear in old
people, by the bones running into each other ; which
can do little prejudice, because the principal use of
the bones being so numerous here, is to allow them
to be extended into a proper form.

It is evident, from the manner of the conjunction
of these bones, that they can have no motion, except
in common with the cranium.

The purposes which this pile of bones serves, will
be shewn in the description which I am to give of
each of them.

Ossa Nasi, so named from their situation at the Nasal
root of the nose, are each of an irregular oblong square Bones.
figure, being broadest at their lower end, narrowest a
little higher than their middle, and becoming some-
what larger at the top, where they are ragged and
thickest, and have a curvature forwards, that their
connexion with the frontal bone might be stronger.
~—These bones are convex externally, and thereby
better resist any violence from without ; and they
are concave internally, for enlarging the cavity of the
nose.

The lower edge of these bones is unequal, and is
stretched outwards and backwards, to join the car-
tilages of the nostrils,.—Their anterior side is thick,
especially above, and unequal, that their conjunction
to each other might be stronger ; and a small rising
may be remarked on their inner edge, where they
are sustained by the septum narium.—Their posterior
side, at its upper ha;lf{.7 has externally a depression,
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is overlapped some way by the maxillary bones, while
its lower half covers these bones: By which contriv-
ance, they do not yield easily to pressure applied to
their fore-part or sides.

A small hole is frequently to be observed on their
external surface, into which two, three, or four holes,
which appear internally, terminate for the transmis=
sion of small veins ; sometimes the holes go no fure
ther than the cancelli of the bones.

The nasal bones are firm and solid, with very few
cells or cancelli in them ; the thin substance of which
they consist not requiring much marrow.

They are joined above to the frontal bone, by the
middle of the framsverse suture ;=behind, to the
maxillary bones, by the laleral nasal sutures ;=—hbea
low, to the cartilages of the nose ;—before, to each
other, by the anterior nasal suture ;—internally, to
the septum narium.

These bones serve to cover and defend the root of
the nose.

In an infant the masal bones are proportionally
shorter, and less thick at their upper-part, than in an
adult, but are otherwise complete.

Ossa Uncuis, or LacrimMaLIa, are so named, be=
cause their figure and magnitude are something near
to those of a nail of one’s finger, and because the
tears pass upon them into the nose.

Their external * surface is composed of two smooth
concavities and a middle ridge.—The depression be=
hind forms a small share of the orbit for the eye-ball
to move on, and the one before is a deep perpendicular
canal, or fossa, larger above than below, containing
part of the lacrymal sac and duct. This is the part
that ought to be pierced in the great operatien for the
fistula lacrymalis. 'This fossa of the bone is cribris
form, or has a great number of small holes through it,
that the filaments from the membrane which lines it,
insinuating themselves into these holes, might prevent
a separation of the membrane, and secure the bone in

® Lateral. E.
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its natural situation.—The ridge between these two
cavities of the os unguis, is the proper boundary of the
- orbit at its internal canthus ; and beyond which sur-
geons should not proceed backwards in performing
operations here.—The intérnal * or posterior surface
of this bone consists of a furrow in the middle of two
convexities.

The substance of the os unguis is as thin as paper,
and very brittle ; which is the reason that these bones
are often wanting in skeletons, and need little force
to pierce them in living subjects.

Each of these bones is joined, above, to the frontal
bone, by part of the transverse suture ;~=behind, to
the 0s planum of the ethmoid bone, by the same suture;
~-before, and below, to the macxillary bone, by the
lacrymal suture.—Internally, the ossa unguis cover
some of the sinus ethmoidales ; nay, are really contine
ous with the bony lamelle which make up the sides
of these cells; so that they are as much part of the
ethmoid bone as the ossa plana.

These unguiform bones compose the anterior inter=
nal parts of the orbits, lodge a share of the lacrymal
sac and duct, and cover the ethmoid cells.—Their
situation and tendersubstance make a rash operator in
danger of destroying a considerable share of the organ
of smelling, when heis performing the operation of the
Jistulalacrymalis ; but when these bones are hurt, they
cast off withont much difficulty, and consequen tly the
wound is soon cured, unless the patient labours under
a general cacoethes, or there be a predisposition in the
bones to caries ; in which case, a large train of bad
symptoms follows, or, at best, the cure proves tedious.

These bones are fully formed in a new born child.

Ossa MaLarumt was the name given by Celsus, Cheek
as was already remarked, to all the upper jaw ; but is Bones.
now appropriated to the prominent square boneswhich
form the cheek on each side.~Before, their surface is

- Mﬂﬂiﬂ'{ El
+ Jugalia vel zygomatica, hypopia, subocularia,
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convex and smooth : backward, it is unequal and cons
cave, for lodging part of the cratophite muscles.

The four angles of cach of these bones have been
reckoned processes by some.—The one at the external
canthus of the orbit, called the superior orbitar process,
is the longest and thickest.—The second terminates
near the middle of the lower edge of the orbit ina
sharp point, and is named the inferior orbilar process.
—The third, placed near the lower part of the cheek,
and thence called maxillary, is the shortest, and near=
est to a right angle.~The fourth, which is called
wygomalic, because it is extended backwards to the
zygoma of the temporal bone, ends in a point, and has
one side straight, and the other sloping.—Between
the two orbitar angles there is a concave arch, which
makes abeut a third of the external circumference of
the orbit, from which a fifth process is extended back=
wards within the orbit, to form nearly one third of
that cavity ; and hence it may be called the internal
orbitar process.—From the lower edge of each of the
ossa malarum, which is between the maxillary and
zygomatic processes, the masseter muscle takes its
origin ; and from the exterior part of the zygomatic
process, the musculus distortor oris™ rises ; in both
which places the surface of the bone is rough.

On the external surface of each cheek-bone, one or
more small holes are commonly found, for the trans=
mission of small nerves or blood-vessels from, and
sometimes into the orbit.—On the internal surface are
the holes for the passage of the nutritious vessels of
these bones. A notch on the outside of the internal
orbitar process of each of these bones assists in forming
the great slit common to this bone and to the sphenoid,
maxillary, and palate bones,

The substance of these bones is, in proportien to
their bulk, thick, bard, and solid, with some cancellz.
Each of the ossa malarwn is joined, by its superior
and internal orbitar processes, to the os frontis, and to
the orbitar process of the sphenoid bone, by the {rans-

* Zygomaticus major. Alb. E.
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which the back-part of the upper edge of the os spon-
giosum inferius rests.—The convex back-part of this
tuberosity is rough for the origin of part of the ex-
ternal pterygoid muscle («), and more internally is
scabrous, where the palate and sphenoid bones are
joined to it.—That spongy protuberance* at the
lower circumference of this bone, where the sockets
for the teeth are formed, is reckoned the fifth.—The
sixzth is the horizontal plate, which forms the greater
part of the base of the nostrils, and roof of the mouth ;
its upper surface, which belongs to the nostrils, is very"
smooth, but the other below is arched and rough, for
the stronger adhesion of the membrane of the mouth,
which 1s stretched upon it, and in chewing, speaking,
&c. might otherwise be liable to be separated.—The
seventh rises like a spine from the inner edge of the
last, and forms a small part of the partition of the
nostrils,

The depressions in each maxillary bone are, 1. A
sinuosity behind the orbitar process, made by the
temporal muscle. 2. A pit immediately before the
same process, where the origin of the musculus elevas
tor labiorum communis +, and elevator labit superioris,
with a branch of the fifth pair of nerves, are lodged
securely. 8. The hollow arch of the palate. 4. The
semicircular great notch, or entry to the lower part
of the nostrils, betwixt the root of the nasal process
and spine of the palate-piate —DBelow this, the fore-
part of the bone is flatted, or sometimes hollowed by
the musculus depressor labii superioris . 5. Sockets
for the teeth ||: The number of these sockets is un=
certain ; for the same number of teeth is not in all
people, and the four backmost teeth of each side of
cach jaw vary greatly in their number of roots ; and
when the teeth of a living person fall out, or are taken

() Albin. de ossib. 8§ 79.

¥ parusx.

+ Levator angali oris. Alb.  E.

1 Depressor ale nasi. Alb.  E. X

|| Bédpim, onpeigxn, alveoli, fossule, mortariola, freena, locelli,
cava, prasepiola, loculamenta.
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away, the sockets fill up with an osseous net-work,
which becomes solid afterwards. 6. The lacrymal
Jossa in the nasal process, which assists the os unguis
to form a passage for the lacrymal duct. This part of
the bone forming this fossa is so firm and strong, that
a surgeon can scarcely perforate it with the ordinary
instruments for the fistula lacrymalis, and therefore
ought toavoid it in doing this operation.—Immediate«
ly on the outside of this, there is a small depression,
]{{}ﬂ‘l which the inferior or lesser oblique muscle of the
eye has its origin (a). 7. The canal on the upper part
of the great tuberosity within the orbit, which is ale
most a complete hole : in this a branch of the superior
- maxillary nerve passes.—Besides these, the superior
surface of the great bulge is concave, to receive the
under part of the eye.—Immediately above the trans=
verse ridge in the nasal process, a small hollow is
formed by the os spongiosum.~In some subjects, the
nasal process has a small round pit above the lacrymal
duct, where the little tendon or ligament of the orbi«
cular muscle of the eye-lids is inserted. It is this
tendon, and not the tendon of the larger oblique mus-
cle of the eye, which there is some hazard of cute
ting in the operation of the_fistula lacrymalis.

The holes of this Lone are two proper and two coms g
mon, which are always to be found, besides several
others, whose magnitude, numbers, &c. are uncer=
tain.—The first of the proper is the external orbitar,
immediately below the orbit, by which the infra-or=
bitar branch of the second branch of the fifih pair of
nerves, and a small artery, come out, after having
passed in the canal, at the bottom of the orbit, de«
scribed numb. 7. of the depressions.— This hole is often
double, and that when the nerve has happened to split
before it has escaped from the bone.—The second is
the foramen incisivum, just behind the fore-teeth,
which, at its under part, is one irregular hole common
to both the maxillary bones when they are joined ;
but, as it ascends, soon divides into two, three, or

(@) Winslow, Exposition Anatomique des os secs, § 276.
F 2
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sometimes more holes ; some of which open iuto each
nostril. Through them small arteries and veins, and
a twig of the second branch of the fifth pair of nerves
pass, and make a communication between, or join the
lining coats of the nose and mouth.—In some sub-

jects, Steno’s duct may be traced some way on the

side of these passages next to the nose, and small
erifices may be observed opening into the mouth.

The first common hole is that which appears at the
inner side of the back part of the tuberosily and of
the sockets of the teeth, and is formed by a fossa in
this bone, and a corresponding one in the os palati;
through it a nerve, which is a branch of the second
branch of the fifth pair, runs to the palate.—~The
other common hole is the great slit in the outside of
the orbit described already, as the second common
hole of the sphenoid bone.

On the nasal process holes may be often observed
for the passage of vessels to the substance of the
bones ; and, at the back-part of each tuberosity, se=
veral foramina are placed, for the transmission of
nerves to the cavity within ; but these are uncertain.

All the body of the maaillary bone is hollow, and
leaves a large sinus a-kin to the frontal and sphenoid,
which is commonly, but unjustly, called antrum High-
morianum®. When the os maaillare is single or sepa=
rated from all the other bones of a skeleton, its antrum
appears to have a large aperture into the nostrils ;
Mut, in a recent subject, it is so covered at its back-
part, by the palate bone; in the middle, by the os
Spongiosum inferius ; before, by a strong membrane ;
that only one or sometimes two holes, scarcely larger
than a crow-quill, are left at the upper part ; which,
after a short winding progress, open into the nostrils
between the two ossa spongiosa.— At the bottom of
this cavity, we may often observe some protuberances,
in which the small points of the roots of the teeth are
contained (a).—This cavern and the sockets of the

* Genez.
(@) Highmore, Disquis. Anat. lib. 3. part 2. cap. 1.
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teeth are often divided by the interposition only of a
very thin bony plate, which is liable to be eroded by
acrid matter collected in the antrum, or to be broken
in drawing a tooth (@). The symptoms of a colleca
tion of matter here naturally lead us to the practice
of pulling out the teeth, and piercing through this
plate into the anlram, to procure an evacuation of the
eollected matter ; by which considerable service is
frequently done (b).

The maaillary sinuses have the same uses as the
frontal and sphenoidal ; and the situation of the si-
nuses is such, that the liquor trickling from them,
from the cells of the ethmoid and palate bones, and from
the lacrymal ducts, may always moisten all the parts
of the membrane of the nares in the different situa-
tions in which the head is placed.

Though the membranes which line the frontal, ;:.‘;::Lb”“e
sphenoidal, and maxillary sinuses, are eontinuations g, es.
of the one which covers the bones within the nose ;
yet they are much thinner than it is, and have so
much smaller vessels, that the injection which makes
the membrane of the nose red alt over, fills only some
few vessels of the maaillary sinuses, and is scarcely
observed in the frontal and sphenoidal. Are not the
larger vessels intended for a more plentiful secretion
of a viscid liquor to defend the membrane from the
effects of the perflatus, which is constantly through
the nose ? Are not the membranes which have the
smallest vessels, cwleris paribus, the most sensible ?

Are not many phenomena of smelling, inflammations
of these parts, megrim, polypi, &e. depending on this
structure of these membranes ?

The substance of the ossa mawillaria is compact Substance.
and firm, except at the inferior processes, in which
the teeth are lodged, where it is very spongy.

The maaillary bones are joined above by the upper Conn exion
ends of their nasal processes to the os frontis, by the

(@) Highmore, ibid.
(b) Cooper in Drake s anhthropol. book 3. chap. 10.
Medical Essays and obs. vol. 5. art. 50.

F3
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{ransverse suture ;—at the sides of these processes to
the ossa unguis, by the lacrymal sutures ;—to the na-
sal bones, by the lateral nasal sutures ;—by their or=
bitar processes, to the cheek bones, by the external ors
bitar sutures ;—by the internal sides of the internal
orbitar processes, to the ossa plana, by part of the
ethmoidal suture ;—by the back part of the tuberosi=
ties to the palate bones, by the suturae palato maz-
ellares ;—by the posterior edges of their palatine
lamelle, to the ossa palati, by the transverse palate
suture ; -by their nasal spines, to the vomer, by the
spinous suture ;~—by their sockets, to the teeth by
gomphosis ;—Dby the internal edge of the palate-plate,
to each other, by the longtitudinal palate-suture ; on
the upper and fore-part of which a furrow is left for
receiving the cartilage which forms the partition of the
nostrils ; between the fore-part of the nostrils and
mouth, to each other, by the mystachial suture ;=
sometimes they are connected to the ossa spongiosa
inferiora, by a plain eoncretion or union of substance.

These bones form the greater part of the nose and
of the roof of the mouth, and a considerable share of
the orbit. They contain sixteen teeth, give rise to
muscles, transmissien to nerves, &c. as mentioned in
the description of their several parts.

In each of the maxillary bones of a new-born child,
the external orbitar process is hollow with remarkable
holes in it ;—there are five sockets for the teeth, of
which the two posterior are very large, and when di«
vided by a second cross partition, make the number
of sockets six (a). The palate-plate is cribriform
about the middle. The great tuberosity is not form
ed ;—instead of the antrum, there is only an eblong
depression at the side of the nostrils,

Ossa PavaTi are commonly deseribed as two small
square bones, at the back-part of the palate or roof of
the mouth, though they are of much greater extent,
being continued up the back-part of the nostrils to

(2) Albin. Osteogen. tab. 5. fig, 45, Ungebav. de dentit,
secund, jun, § /.
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the orbit (a). Each palate bone may therefore be di=
vided into four parts, the palate square bone, the pte« -
rygoid process, nasal lamella, and orbitar process. |

The square bone is unequally concave, for enlargs Tpeir

ing both the mouth and cavity of the nose. The up- Square
per part of its internal* edge rises in a spine, after the Bone.
same manner as the palate-plate of the mawillary bone
does, to be joined with the vomer. Its anterior edge
~ isunequally ragged, for its firmer connection with the
palate process of the os maxillare. The internal edge
is thicker than the rest, and of an equal surface, for
its conjunction with its fellow of the other side. Behind
this bone is somewhat in form of a crescent, and thick,
for the firm connection of the velum pendulum palats ;
the internal point being produced backwards, to af-
ford origin to the palato-staphylinus or azygos muscle.
This square bone is well distinguished from the plery-
goid process by a perpendicular fossa, which, applied
to such another in the maxillary bone, forms a passage
for the palatine branch of the fifth pair of nerves ; and
by another small hole behind this, through which a
twig of the same nerve passes.

The pterygoid process is somewhat triangular, hav- Pterygoid
ing a broad base, and ending smaller above. . The Process.
back-part of this process has three fosse formed init;
the two lateral receive the ends of the two plates of
the sphenoid bone, that are commeonly compared to a
bat’s wing ; the middle fossa makes up a part of what
1s commonly called the fossa pterygoidea ; the fore=
side of this palatine pterygoid process is an irregular
concave, where it receives the back-part of the great
tuberosily of the maxillary bone. Frequently several
small holes may be observed in this triangular pro=
cess, particularly one near the middle of its base,
which a little above communicates with the common
and proper holes of this bone already taken notice of,

(a) Eustach. tab. 47. fig. 1. 3.6, 7, 8. Vidus Vidius, de

Anat. lib. 2. cap. 2. explicat. tal. 6, fiz. 19 Winslow Mae
moires de acad. des scienees, 1720,

® Mesial edge. L.
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The nasal lamella of this bone is extremely thin
and brittle, and rises upwards from the upper side of
the external edge of the square bone, and from the
narrow extremity of the plerygoid process ; where it
1s so weak, and, at the same time, so firmly fixed to
the maxillary bone, as to be very liable to be broken
in separating the bones.—From the part where the
plate rises, it runs up broad on the inside of the tube-
70sily of the mazillary bone, to form a considerable
share of the sides of the mawxillary sinus, and to close
up the space between the sphenoid and the great
bulge of the maxillary bone, where there would other=
wise be a large slit opening into the nostrils (a). From
the middle internal side of this thin plate, a cross ridge
placed on such another of the maxillary bone is ex-
tended ; on it, the back-part of the os spongiosum in«
Jerius rests. Along the outside of this plate, the per-
pendicular fossa made by the palate nerve is observ-
abie,

At the upper part of this nasal plate, the palate
bone divides into two processes, which I already
named orbitar ; between which and the body of the
sphenoid bone, that hole is formed, which I mentioned
as the last of the holes common to the sphenoid bone.
Sometimes this hole is wholly formed in the os palatz,
by a cross plate geing from the one orbitar process
to the cther, A nerve, artery, and vein belonging to
the nostrils pass here. The anterior of the two orbi«
tar processes is the larger, and has its fore-part conti=
guous to the back part of the maxillary sinus, and its
upper surface appears in the bottom ¥ of the orbit, be-
hind the back-part of the os mazillare and planum —
It has cells behind resembling those of the ethmoid
bone, to which it is contiguous ; it is placed on the
aperture of the sinus sphenoidalis, so as to leave only a
round hole at its upper fore-part. The other part of
the orbitar precess is extended along the internal side
of the upper back-part of the maxillary tuberosity, to

(a) Albin. de ossib, § E8.
® Inial and Basilar part. E.
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- the base of the sphenoid bone, between the root of the
processus azygos and the pterygoid process. 4 -

The palate square part of this palate bone, and its Substance,
pterygoid process, are firm and strong, with some can-
celli ; but the nasal plate and orbitar processes are
very thin and brittle.

The palate bones are joined to the maaillary, by the Conne xion.
fore-edge of the palate square bone, by the fransverse
palate suture : By their thin nasal plates, and part of
their orbitar processes, to the same bones, by the pa-
lato-maxillares sutures : By their plerygoid processes,
and back-part of the nasal plates, to the alae vesperti-
lionum, by the sphenoid suture: By the transverse
ridges of the nasal plates, to the ossa spongiosa infe=
riora, by contact ; hence frequently there 1s an inti-
mate union of the substance of these bones in old
skulls :—By the orbitar processes, to the ossa plana
and cellulae ethmoideae, by the ethmotd sutwre : To
the body of the sphenoid bone, by the sphenoid su-
ture: By the internal edge of the square bones, to
each other, by the longitudinal palate suture; and by
their nasal spines, to the vomer by the spinous suture.

The palate-bones form part of the palate, nostrils, Uses.
orbits, and _fossae. plerygoideae, and they cover part
of the sinus maxillares, sphenoidales, and_ethmoudet.

These bones are very complete in a new-born in= State at
fant, the nasal plates being then thicker and stronger Bivtt.
than in adults ; but the orbitar processes have not
the cells which appear in the bones of adults.

When we are acquainted with the history’ of these
bones, the reason is evident, why the eyes are so much
affected in ulcers of the palate, as to be often attend-
ed with blindness, which frequently happens in an ill- ")
managed lues venerea ; or why, on the other hand, the
palate suffers from an aegylops (a).

Ossa TursNaTA, Or spongiosa inferiora, resemble Inferior
the superior ossa spongiosa in shape and substance, spongy
but have their anterior and upper edges contiguous to Boves:

m@_ﬁ:] Hoffman, in Ephemerid. German. cent. 1, and 2, observ.
&
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the transverse ridges of the maxillary and palate bones.
From their upper straight edge, two small processes
stand out : the posterior, which is the broadest, e=
scends to cover some of the antrum Highmorianum ;
the anterior rises up to join the os unguis, and to make
part of the lacrymal duct.

Below the spongy bones already mentioned, there
are sometimes two others. one in each nostril, which
seem to be a production of the sides of the maxillary
sinus turned downwards (a@). When this third sort of
spongy bone is found, the middle one of the three m
each nostril is the largest, and the lowest is the small-
est, — Besides all these, there are often several other
small bones standing out into the nostrils, that, from
their shape, might also deserve the name of turbinata,
but are uncertain in their bulk, situation, and num-=
ber (b).

The names of these bones sufficiently declare their
spongy substance, which has no firm external plate
covering it.

They are joined to the ossa maxillaria, palati, and
unguis in old subjects, by a firm union of substance ;
and as this happens also frequently in people of no
great age, some (c) are of opinion, that they should
be esteemed partof the palate-bones ; others (d') think,
that since their upper-edge is continued by a plate
to a part of the os ethmoides, they ought to be esteem-
ed to be a part of this bone.

Their use is, to straiten the nostrils, to afford a large
surface for extending the organ of smelling, to cover
part of the anfra maxillaria, and to assist in forming
the under part of the lacrymal ducts, the orifices of
which into the nose are concealed by these bones.

The ossa lurbinata ave nearly complete in a new
born infant.

VoMeR, or bone resembling a plough-share, is the
thirteenth of the npper jaw, without a fellow, forming

(a) Cowper in Drake’s Authropolog. book. 3. chap. 10,
(b) Santorin. Observat, anatomic. cap. 5. § 9,

(¢) Id. ibid. cap. 5. § 7.

¢d) Hupauld, in Memoires de I’ acad. des sciences, 1730.
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the lower and back parts of the partition of the
nose (a).

The figure of this bone is an irregular rhomboid.—
Its sides ave flat and smooth. Its posterior edge ap=
pears in an oblique direction at the back part of the
nostrils, The upper one is firmly united to the base
of the spkenoid bone, and to the nasal plate of the
ethmoid ; and, when it can be got separated, is hol«
low, for receiving the processus azygos of the sphenoid.
The anterior edge has a long furrow in it, where the
middle cartilage of the nose enters, The lower edge
is firmly united to the nasal spines of the maxillary
and palate bones. These edges of this bone are much
thicker than its middle, which is as thin as the finest
paper ; by which, and the firm union or connexion
this bone has above and below, it can very seldom be
separated entire in adults ; but, in a child, it is much
more easily separated entire, and its structure is more
distinetly seen ; wherefore I shall examine all its parts
of such a subject. :

Its situation is not always perpendicu'ar, but often
mclined and bended to one side, as well as the nasal
plate of the ethmoid bone. :

The vomer is convex at its upper part, and then is
straight, as it is extended downwards and forwards
where it is composed of two plates; the edges of
- which have a great number of small processes, dis=
posed somewhat like the teeth of a saw, but more ir=
regularly, and several of them are reflected back.
Between these plates a deep fossa is left, which, as far
as the top of the curvature, is wide, and has strong
sides for receiving the procesius azygos of the sphenoid
bone. Beynnd the arch f{}r’Wards, thefa.s.m 1S nNar=
rower and shallower gradually to the point of the
bone, receiving for some way the nasal lamella ethmoi-
dea ; which, after the ossification is complete, is so
closely united to the vomer by the little processes
prercing into 1its substance, as to prevent any separa=

(a) Columb. de re anat. lib. 1, cap, 8,—Fallop. Obseryats
anatom,
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tion ; on which account it has been esteemed by some
(a) a part of the ethmoid bone. The middle cartilage
of the nose fills up what remains of the fossa at its
fore-part. The posterior edge of the vomer, which
appears above the back part of the palate bones, is
broader above ; but as it descends forwards, becomes
thinner, though it is still solid and firm. The lower
edge of this bone, which rests on the nasal spine of
the palate and maxillary bones, has a little furrow on
each side of a small middle ridge, answering to the
spines of the bones of different sides, and the interstice
between them. This edge and the upper one meetin
the pointed fore-end of this bone.

The body of the vomer has a smooth surface, and
solid, but thin substance ; and towards its sides, where
it is thickest, some cancelli may be observed, when
the bone is broken.

Itis joined above tothe sphenoid and ethmoid bones,
and to the middle cartilage of the nose, by schyndy-
lesis ;—below, te the maxillary and palate bones, by
the spinous suture,

The vomer divides the nostrils, enlarges the organ
of smelling by allowing place for expanding the mem-
brane of the nose on its sides, and sustains the palate-
plates of the mawillary and palate bones, which other=
wise might be in hazard of being pressed into the
nostrils ; while the vomer is secured from shuffling to
one side or other by the double schyndelesis, by which
it is joined to the bones above and below.

These then are all the bones which compose the
upper jaw, except the teeth, which are so much a-kin
to those of the lower jaw, that I chuse to make one
description serve for both, in which the differences ob-
servable in them shall be remarked, alter the second
part of the face, the lower jaw, is examined ; because
the structure of the teeth cannot be well understood,
until the case in which they are set is explained.

MaxiLra INFerIOR*, the lower jaw consists only of
one moveable bone, and sixteen teeth incased into it.

(@) Lieutand. Eszas anatomiques 1 sect. 1'0s Elhﬂl'_.‘ld?ﬂ'.
F % Tives, sixyar. mandibula, facies, Maxilla basilaris. Barch
Musc, Mot. p. 167, E.
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This bone, which is somewhat of the figure of the
Greek letter v, is situated at the lower part of the face,
so that its convex middle part is forwards, and its legs
are stretched back. It is commonly divided into the
chin, sides, and processes.—The chin is the middle
fore-part, the extent of which to each side is marked
on the external surface by the holes observable there,
and internally by the beginning of an oblique ridge.
—Beyond these the sidesappear, and are continued till
the bone, by bending upwards, begins to form the pros
cesses. |

On the fore part of the chin, a transverse ridge ap-
pears in the middle, on each side of Which the muscul:
quadrali, or depressores labii inferioris, and the leva-
tores labui inferioris®, depress the bone: And below
these prints, a small rising may be observed, where
the depressores commence.—On the back-part of the
chin, sometimes three, always two, small protuberances
appear in the middle.—To the uppermost, when it is
seen, the fraenum of the tongueis connected. From the
middle one, the musculi genioglsssi rise; and from the
lowest, the geniohyoide: have their origin. Below the
last, we see two rough sinuosities formed by the digas-
tric muscles.

At the lower and fore-part of the external surface Sides.
of each side of the lower jaw, a small eminence may
be observed, where the depressor labiorum communis +
rises. Near the upper edge of the side a ridge runs
length-ways, to which the under part of the musculus
.buccinator is connected.—Internally, towards the upper
edge of each side, another ridge appears, from which
the mylohyoidei have their origin, and to which the in-
ternal membrane of the gums adheres.

In the upper edge of both chin and sides are a great diveos.
many deep pits or sockets, for receiving the roots of
the teeth. The number and magnitude of these sock=
ets are various, because of the different number, as
well of the teeth themselves, as of their roots, in differ-

* Levatores menti. Alb. L
°t Depressor angulj oris, Alb, E,
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ent people. These sockets in this lower jaw, as well
as in the upper one, are less deep as old age comes on ;
when freed from the teeth by any means, they are
some time after filled up with an osseous net-work,
which at last becomes entirely solid, and as smooth as
any other part of the bone; so that in a great many
old jaws one cannot observe a vestige of the sockets:
But then the jaw becomes less, and much narrower ().
~—Hence we may know why the chin and nose of
edentulous people are much nearer than before the teeth
were lost ; while their lips either fall in towards the
month, or stand prominent forwards—When new
teeth are protruded, new sockets are formed (b).=—
The lower edge of the chin and sides is smooth and
equal, and is commonly called the base of the lower
jaw.—The ends of the base, where the jaw turns up-

" wards, are called its angles ; the external surface of

each of which has several inequalities upon it, where
the nasseter muscleis inserted ; as the internal surface
also has, where the plerygoideus internus is inserted,
and a ligament extended from the styloid process of
the temporal bone is fixed.

The processes are two on each side.—The anterior
sharp thin coronoid ones have the crotaphite muscles
inserted into them.— The posterior processes or con=
dyles* terminate in an oblong smooth head, supported
by a cerviz. The heads whose greatest length 1is
transverse, and whose convexity isturned forwards, are
tipped with a cartilage, as the articulated parts of all
other moved bones are.—The fore part of the root and,
neck of these condyloid processes are a little hollow
and rough, where the external pferygoid muscles are
inserted.

The holes of the lower jaw are two on each side ;
one at the root of the processes internally, where a
large branch of the third branch of the fifth part of
nerves enters with an artery, and a vein returns. A

(a) Vesal. Anat. lib. 1. cap. 10.
(hy Fallop. Observ. anat.
* Articulatorii.
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small sharp process frequently jutts out backwards
from the edge at the fore-part of this hole, to which a
ligament extended from the temporal bone is fixed (a),
which saves the nerve and vessels from being too much
- pressed by the plerygoid muscles.—From the lower
side of this hole, either a small superficial canal or a
furrow descends, where a branch of the nerve is lodged,
in its way to the mylo-hyoideus muscle and sublinguel
gland (b).—The other hole is external, at the confines
of the chin, where branches of the nerve and vessels
come out.—The canal betwixtthese two holes is formed
in the middle of the substance of the bone, and is
pierced by a great number of small holes, by which
the nerves and blood vessels of the cancelli and teeth
pass. This canal is continued a little further than the
external hole at the chin.—On account of the vessels
and perves in the lower jaw, fractures of it may be at=
tended with dangerous symptoms.

The surface of the lower jaw is hard and firm, ex~ Substance.
cept at the spongy sockets, where however it is stronger
than the upper jaw.— Its internal substanceis cellular
without any solid partition between the cancelli in its
- middle—~At the base, especially of the chin, where
this bone is most exposed to injuries, the solid sides of
it are thick, compact, and hard.

The lower jaw generally receives the roots of six-
teen teeth into its sockets, by gomphosts ; and its con-
dyloid processes, covered with cartilage, are articulated
with the temporal bones, in a manner that is not com=
monly describedaright: For, as was already mentioned
in the description of the temporal bones, not only the
fore part ofthe cavity between the zygomatic, audilory,
and vaginal processes, but also the adjoining tubercle
at the root of the zygomatic process of each os tempo-
#um is covered with a smooth cartilage, for this articu=
lation.—Here also an intermediate moveable cartilage
is placed, which being thin in the middle, and thick at
the edges, is concave on both sides; and 1s connected

Conunexion.

(a) Weithrecht. Syndesmolog, fig. 32. 1.
(¢) Paifyn. Anat. chirur. traité 5, chap. 6.
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so firmly by ligaments to each condyle, as to follow
the motions of the condyle ; and so loosely to the tem-
poral bone, as readily to change its situation from the
cavity to the tubercle, and to return again ; while the
common ligament of the articulation affords space
enough for such a change of place backwards and for-
wards ; but, like other ligaments of the joints by gen=
glimus, is strong and short at the sides, to confine the
lateral motions. |

When therefore the teeth of both jaws coincide, the
condyles are lodged securely in the temporal cavities,
but their motions to either side must be confined both
by the firmness of the ligaments, and the rising brims
which are on each side of the cavities.—When the jaw
is brought directly forwards, the condyles and interme-
diate cartilages descend and advance forwards upon the
tubercles.—In this situation the lateral motions are a
little more free than in the former one, from the want
of rising brims te stop the condyles.—When the fore«
teeth of the lower jaw are moved forwards, and to a
side, the condyle of the opposite sideis eitheradvanced
from the cavity to the tubercle, while the condyle of
the same side remains in the cavity ; or if both con=
dyles are on the tubercles, when the jaw is moved ob-
liquely to a side, the condyle of the side to which the
motion is made slides back from the-tubercle to the
cavity.—When the mouth is opened by the descent of
the lower jaw, the fore-part of it, where the depressing
muscles are fixed, is drawn backwards, as well as
downwards, while resistance is made to the angles
moving backwards by the masseter and internal ptery-
goid muscles, and, at the same time, the external
plerygoid draw the condyles and their moveable carti
lages forwards ; and therefore, when the mouth is opens=
ed, the condyles are carried forwards upon the tuber-
cles, and the axis of motion of the boneis alittle above
itsangles. But in this situation thereis less resistance,
than in any other, to the condyles luxating forwards;
a disease which seldom happens, except when people
are gaping too wide; and therefore the common prac-
tice of nurses, who support the jaw of infants when
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they are yawning, is reasonable.—In chewing there is .
a succession of the motions above described (a).

Here a general remark may be made, That where.
ever moveable cartilages are found in joints, either the
articulated bones are of such a figure, or so joined and
fixed by their ligaments, that little motion would be
allowed withoutsuch cartilages ; or else some motions
are necessary to the right use of the member, which
the form of thearticulation would not otherwise allow.

This will more fully appear after the other joints with
'such cartilages are described.

In a child born at the full time, the lower jaw is State at
composed of two bones, connected by a thin cartilage Birt.
in the middle of the chin, which gradually ossifies, and
the two bones intimately unite.—In each of these bones
there are five or six sockets for teeth, as in the upper
J‘Aw.

After I have thus described theincasement of the Usese
teeth, the insertion of so many muscles of the tongue,
and of the os hyoides, the connexion of the membrane
of the tongue to the maxillary bone, and the motions
of this bone ; it is easy to see, that the lower jaw must
be a principal instrument in manducation, deglutition,

- and speech.

The TerTH are the hard white bodies placed in the Teeth.
sockets of both jaws. Their number is generally six-
teen above, and as many below ; though some people
have more, others have fewer.

The broad thick part of each tooth which appears Parts.
without the socket, is the base or body*,—The smaller
processes sunk into the maxi/le, are the root- or angs
which become gradually smaller towards the end far«
thest from the base, or are nearly conical, by which
the surface of their sides divides the pressure made on
the bases, to prevent the soft parts, which are at the

* (a) For a more full account of this articulation. vid. Edin-
burgh Medical Essays and observ. vol. 1. art. 11. and vol. II1.
art, 13,—Memoires de Pacad. des sciences, 1744.—See also
Monro’s Works, 4to. p. 23!, and Barclay on Musc. Mot. p.
~ 482. E.
*® Corona.
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small points of the sockets, from being hurt by such
pressure.—At the place where the base ends, and the
roots begin, there is generally a small circular depres-
sion, which some call the neck or collar.

Without the gums the teeth are covered with no

- membrane, and they are said to have no proper pe-

riosteum within the sockets, but that is supplied by
the reflected membrane of the gums ; which, after a
good injection, may be evidently seen in a young sub-

ject, with the vessels from it penetrating into the sub=

stance of the teeth; and it may be discovered in any
tooth recently pulled, by macerating it in water (a).
The adhesion of this membrane to these roots is
strengthened by the small furrows observable on
them.

Each tooth is composed of its cortex, or enamel, and
an internal bony substance. The coriex has no
cavity or place for marrow; and is so solid and hard,
that saws or files can with difficulty make impression
on it. It is thickest upon the base, and gradually, as
the roots turn smaller, becomes thinner, but not pro-
portionally to the difference of the size of the baze and
roots.—The fibres of this enamel are all perpendicular
tothe internal substance, and are straight on the base,
butat the sides are arched with a convex part towards
the roots (6); which makes the teeth resist the com-
pression of any hard body between the jaws, with less
danger of breaking these fibres, than if they had been
situated transversely. The spongy sockets in which
the teeth are placed likewise serve better to prevent
such an injury, than a more solid base would have
done. Notwithstanding the great hardness of this
corlex, it is wasted by manducation. Hence the
sharp edges of some teeth are blunted, and made
broad, while the rough surfaces of others are made
smooth and flat, as people advance in life.

The bony part of the teeth has its fibres running
straight, according to the length of the teeth. When

(a) Cowper, Anat. Explicat. tab, 92, fig, 7. lit. E.
() Havers Osteolog. nov. disc. 1.

-



OF THE SKELETON. 115

it is exposed to the air, by the breaking or falling off
of the hard cortex, it soon corrupts, And thence
carious teeth are often all hollow within, when a very
small hole appears only externally.

The teeth have canals formed in their middle, Canals.
wherein their nerves and blood-vessels are lodged ;
which they certainly need, being constantly wasted
by the attrition to which they are subjected in man-
ducation, and for their further growth, not only after
they first appear, but even in adults ; as is evident
when a tooth is taken out : For then the opposite one
becomes longer, and those on each side of the empty
socket turn breader ; so that when the jawsare brought
together, it is scarcely observable where the tooth is
wanting (a).

The vessels are easily traced so long as they are in vessels and
the large canal, but can scarcely be observed in their Nerves.
distribution from that to the substance of the teeth of
adults. Ruysch (b) however affirms, that after injec-
tion he could trace the arteries into the hardest part of
the teeth : And Leewenhoek (¢) suspected the fibres
of the cortex to be vessels. In children I have fre-
quently injected the vessels of the teeth as far as their
base: And insuch as are not entirely ossified, one can
with a lucky injection fill so many vessels, as to make
both the outside and inside of the cortical part appear
perfectly red.—This plentiful supply of vessels must
expose the teeth to the same disorders that attack
other vascular parts; and such teeth as have the
greatest number of vessels, must have the most nus
merous chances of being seized with these diseases.

LEvery root of each tooth has such a distinct canal,
with vessels and nerves in it. These canals in the
teeth with more than one root, come nearer each
other, as they approach the base of the tooth ; and at
last are separated only by very thin plates, which
being generally incomplete, allow a communication of

(a) Ingras. de tumor. cap. 1. p. 24, 25, 26,
(&) Thesaur. 10. vum. 27.
(¢) Arcan, naturs continuat. epist. p. 8. |
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all the canals; and frequently only one common
cavity appears within the base, in which a pulpy sub-
stance composed of nerves and vessels is lodged. The
condition therefore of the nerves here bears a strong
analogy to that of the cutaneous nerves which serve
for the sensation of touching.

The entry of the canals fur these vessels is a small
hole placed a little to a side of the extreme point of
each root ; sometimes, especially in old people, this
hole is entirely closed up, and consequently the nerves
and blood-vessels are destroyed (a).

The teeth are seen for a considerable time in form
of mateus contained in a membrane ; afterwards a thia
cortical plate, and some few osseous layers appear
within the membrane, with a large cavity filled with
mucusin the middle ; and gradually this exterior shell
turns thicker, the cavity decreases, the quantity of
mucus is lessened, and this induration proceeds till all
the body is formed ; from which the roots are after-
wards produced.

In young subjects, different stamina or rudiments
of teeth are to be observed. Those next the gums
ordinarily hinder the deeper-seated ones from making
their way out, while these prevent the former from
sending out roots, or from entering deep into the bony
sockets of the jaws ; by which they come to be less
fixed.

Children are geldom born with teeth ; but at two
years of age they have twenty ; and their number
does not increase till they are about seven years old,
when the teeth that first made their way through the
gums are thrust out by others that have been formed
deeper in the jaw, and some more of the teeth begin
to discover themseclves farther back in the mouth.
About fourteen years of age, some more of the first
crop are shed, and the number is increased.—This
shedding of the teeth is of good use ; for if the first
had remained, they would have stood at a great dis=
tance one from another ; because the teeth are toe

(a) De la Hire Histoire de 'acad. des seiences, 1699,
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middle ones*, are broader and longer generally than
those of the under jaw.

In a new born infant, only the outer shell of the
body of these teeth is hardened. Afterwards, when
the stamina of two sets are formed, each has its own
socket, those nearest to the edge of the gums being
placed more forward, and the others are lodged far-
ther back within the jaw-bones.

Canini +, from the resemblance to dog’s tusks, are
one on each side of the incisores in each jaw. The
two in the upper jaw are called eye-teeth, from the
communication of nerves which is said to be betwixt
them and the eyes. The two in the lower jaw are
named angular or wike teeth, because they support the
angles of the mouth.

The canini are broader, longer, and stronger, than
the incisores. Their bases are formed into a sharp
edge, as the incisores are ; only that the edge rises
into a point in the middle. Each of them has gene=
rally but one long root, though sometimes they have
two (a). The roots are crooked towards the end.
The canini of the upper jaw are larger, longer, and
with more crooked roots, than those of the under jaw.
The form of their base is fit both for piercing and
cutting, and the long crooked root of each makes it
secure in the socket. _

The canini of a child are much in the same condi=
tion as the incisores are.

The dentes molares, or grinders§, which have got
their name because they grind our food, are generally
five in each side of each jaw ; in all twenty. Their
bases are broader, more scabrous, and with a thinner
cortical substance, than the other teeth. They have
also more roots, and as these roots generally divaricate
from each other, the partitions of the sockets between

* Duales.
+ Kuvidayrug, risorii, fractorii, collaterales, collumellares,
&a} Fauchard, Chirurgien dentiste, chap. 1.

Munivai, yopfes, pyisi, wamrisg, Qpeenpss, maxillares, men=
eales, clavales, bucecarum.
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them bear a large share of the great pressure they
suffer, and hinder it from acting on their points (a).

The base of the first grinder has an edge pointed in
the middle, on its outside, resembling the caninz, from
which it slopes inwards till it rises again into a point.
It has generally but one root, which is sometimes long
and crooked at its point.

The second dens molaris has two points on its base,
rising nearly equally on its out and inside. It has two
roots, either separate or run together, but shorter than
the root of the first. These two anterior grinders are
much smaller than the three that are placed farther
back in the mouth.

The third and fourth are very broad in their bases,
with four or five points standing out ; and they have
three or more roots. |

The fifth, called commonly dens sapientiac:®, from D:ntes Sue
its coming through the gums later than the other rientic.
grinders, has four points on its base, which is not so
large as the base of the third and fourth, and its roots
are less numerous.

The incisores of the upper jaw, being broader than
those of the lower jaw, make the superior grinders be
placed so much farther back than the lower ones, that
when they are brought together, by shutting the
mouth, the points of the grinders of the one jaw enter
into the depressions of the opposite grinders, and they
are all equally applied to each other, nﬂtwithstanding
the inequality of their surface.

The numerous roots of the dentes molares prevent
their loosening by the lateral pressure they suffer in
grinding ; and as the sockets in the upper jaw are
more spongy, and the teeth are more liable, by their
situation to fall out (b), the grinders there have more
numerous and more separated roots than in the lower

Jaw, (¢). The number however of the roots of the

(a) Leitre sur | ostes logie,

® Za@povisnges, nguwvenprs, o inova, sensus, intellectus, geroti.
0l ®laicm complentes, genwni, moderatores.
(h) Galewn, de ossib. cap. 5.
(¢) Fauchard. Chirurg. dent. chap, 1.
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It 1s not articulated with any bove of the body, ex-
cept by means of the muscles and ligaments men-
tioned.

The use of the as /yoides, is to serve as a sohd lever
for the muscles to act with, in raising or depressing the
tongue and lerynr, or in enlarging and diminishing the
capacity of the fauces.

At birth, this bone is in a cartilaginous state; ex-
cepting a small point of bone in the middle of its body,
and in each of the cornua.—The appendices frequently
remain cartilaginous many years,

OF THE TRUNK.

Tur TRUNK consists of the spine, pelvis, and thorax.

The SeINe * is the long pile of bones extended from
the condyles of the occiput to the end of the rump. It
somewhat resembles two unequal pyramids joined in a
common base. It is not, however, straight; for its
upper part being drawn backwards by strong muscies,
it gradually advances forwards, to support the cesopha-
ous, vessels of the bead, &c.  Then it turns backwards,
to make room enough for the heart and lungs. It is
next bended forwards, to support the viscera of the ab-
domen. It afterwards turns backwards, for the en-
largement of the pelvis.  And, lastly, it is reflected for-
wards, for sustaining the lowest great gut +.

The spine is commonly divided into true and false
vertébrae; the former constituting the long upper py-
yamid, which has its base below, while the false ver-
tebrae make the shorter lower pyramid, whese base 1s
above. :

The Truk VERTEBRE | are the twenty-four upper
bones of the spine, on which the several motions of the

¥ 'Payi; ywToy axovda, iiga eipipi ewdzy lergum, hominis
carina

4 A natural efiect of these flexuresis to assist in balancing the
several parts of the body, and thus to regulate the centre of gra-
vity. See Barclay Muscul. Mot. p. 358 E.

t ZTroeus, eea@iyyts, spondyli, ossa orbiculata, ossa verte-
brata, verticula. '
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trunk of our bodies are performed ; from which use
they have justly got their name.

Fach of these certebrae is composed of its body and
processes.

The body is the thick spongy fore-part, which is Body. -

convex before ¥, concave backwards ¥, horizontal and
plain in most of them ubove 1 and below §.—Nume-
Yous small holes, especially on the fore and back prit
of their surface, give passage to their vessels, and allow
the ligaments to enter their substance.—Lle edges of
the body of cach wertebra ave covered, especially at
the fore-part, with a ring of bone firmer und more
solid than the substance of the Lody any where else.
"These rings seem to be joined to the vertebrae 1 the
form of epiphyses, but are alleged by some («) to be
the ligaments ossified. They are of great use in pre-
venting the epongy bodies from being broken in the
motions ef the trunk. ) '

Between the bodies of each two adjoining veréchrae, Interverté.
a substance of a nature between ligament and car. bral sub-
tilage is interposed 5 which seems to consist of -2 -mace.
centrical curved fibres, when itis cut horizontally ;
but when it is divided perpendicularly, the fibres ap-
pear obligue and decussating each other (4). The
outer part of the intervertebral ligaments is the most
solid and hard ; and they gradoally become softer tiil
they are almost in the form of a glairy liquor in the
centre; and therefore these substances were not im-
properly called mucous ligaments by the ancients (c).

The external fibrous part of each 1s capable of being
greatly extended ; and of being compressed into 2
very small space, while the middle fluid part is incom-
pressible, or nearly so ; and the parts of this higament
between the circumference and centre approach in their
properties to either, in proportion to their more solid or
-more fluid texture. The middle point is therefore a

# Sternad. E.  } Dorsad E. Atlantad. L. S:
(a) Fallop. Observ. anatom, JER yoadr.

I:b) B]a]‘li_'ilfd, Anat. reform. Eﬂp. 52.——11'rﬂilhﬂ"ﬂllt. S}'H[It.'h.
molog. sect. 4. § 19. .

(¢) Galen. de usu, part, lib. 12. cap. 16,
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' Advan- Hence it follows, 1. That because the joints of which
tages. the spine is composed are so numerous, the spinal mar-
- yew, nerves, blood-vessels, &ec. are not hable to such
compression and over-stretching in the motion of the
trunk of the body, as they would otherwise be, since
several vertebre must be concerned in every motion
of the spine ; and therefore a very small curvature is
made at the conjunction of any two wvertebre (a).
2. That an erect posture is the surest and firmest, be-
cause the surface of contact of the fulcra is largest,
and the weight i1s most perpendicular to them ().
5. That the muscles which move the spine act with
areater force in bringing the trunk to an ercct posture,
than in drawing it to any other: for in bending for-
wards, backwards, or to a side, the muscles which per-
form any of these actions are nearer the centre of mo--
tion ; consequently the lever with which they act is
shorter, than when the centre of motion is on the part
of the vertebra, opposite to that where these museles
are inserted ; which is the case in raising the trunk.
This is extremely necessary 3 since, in the deflections
of the spine from a perpendicular beairing, the weight
of the body soon inclines it which way we design ;
wherens, in raising us erect this great weight must bhe
more than counteracted. 4. In caleulating the force
exerted by the muscles which move the spine, we
should always make allowance for the action of the
cartilages between the wvertebre, which, in every mo-
tion from an erect posture, must be stretched on one
cide, and compressed on the other, both which they
vesist ; whereas, in raising the trunk, these cartilages
assist by their springy force (¢). 5. We are hence
naturally led into the reason of our height of stature
increasing in the morning, and diminishing at night
(d): for the intermediate cartilages of the wvertebre

(a) Galen. de usu part. lib. 12. cap. 12,

(1) Paaw de ossib. part. 2. cap. 2. ;

(¢) Borelli, de motn animal. pars 1. schol. ad propos. 58
Parent. Histoire de I'acad, des sciences, 1702, .

(d) Wasse Philosoph. transact, numb, 583. ant. 1,
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being pressed all day long by the weight of our body,
become more compact and thin in the evening; but
when they are relieved from this pressure in the mght,
they again expand themselves to their former thick-
ness ; and seeing the bulk of any part must vary ac-
cording to the different distension or repletion of the
vessels composing it, we may understand how we be-
come taller after a plentiful meal, and decrease after
fasting or evacuations (a). 6. From the different ar-
ticulations of the bodies, and oblique processes of the
vertebre, and the diflerent strength of the ligaments,
it is plain, that they are formed so as to allow much
Jarger motion forwards than backwards ; this last be-
ing of much less uvse, and might be dangerous, by
overstretching the large blood-vessels that are con-
tiguous to the bodies of the vertebre (b). 7.'The in-
tervertebral cartilages shrivelling as they become more:
solid by age, is the cause why old people generally
bow forwards, and cannot raise their bodies to such an
erect posture as they had in their youth.

The true vertebrae serve to-give us an ercct posture 3 Uses.
to allow sufficient and secure motion to the head,
neck, and trunk of the body, and to support and de-
fend the bowels, and other soft parts.

At the ordinary time of birth, cach vertebra consists State at
of three bony pieces, connected by cartilages; to Birth.
wit, the dody, which is not fully ossified, and a long
erooked bone on each side ; on which we see a small
“ share of the bony bridge, the oblique processes com-
plete, the beginning transve se processes, and the
oblique plate, but no spinal processes, so that the te-
guments are in no danger of being hurt by the sharp
ends of these spinal processes, while a child is 1n its
bended posture in the womb, nor while it is squeezed
i the birth.

I"rﬂ_m this general mechanism of the spine, an ac- Deformi.
count is easily deduced of all the different preternatu- ties ex- :
ral curvatures of which the spine is capable : for if Plained.

(a) Abbe Fontenu Histoire de I'acad. des sciences, 1725,
(b) Galen, de usu part. lib. 1, cap. 16,
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one or more vertebra, or their cartilages, are of un-
equal thickness in opposite sides, the spine must be
reclined over to the thinner side; which now sustaining
the greatest share of the weight, must still be more
compressed, consequently hindered from extending it-
self in proportion to the other side, which, being too
much freed of its burden, has liberty to enjoy a luxu-
viant growth. - The causes on which such an inequality
of thickness in different sides of the vertebrae depends
may vary: for either it may be owing to an over-

distension of the vessels of one side, and from thence a

preternatural increase of the thickness of that part ;

or, which more commonly is the case, it may proceed

from an obstruction of the vessels, by which the ap-

plication of proper nourishment to the bony substance:
1s hindered ; whether that obstruction depends on the

faulty disposition of the vessels or fluids, or if it is

produced by an unequal mechanical pressure, occa-

sioned by a paralytic weakness of the muscles and li-

gaments, or by a spasmodic over-action of the muscles

on any side of the spine, or by people continuing long, -
or putting themselves frequently into any posture de-
.clining from the erect one : In all these cases one com-

mon eftect follows, to wit, the vertebrae, or their car-

tilages, or both, turn thick on that side where the ves-

sels are free, and remain thin on the other side where

the vessels are straitened or obstructed. Whenever

any morbid curvature is thus made, a second turn,

but in an opposite divection to the former, must be

formed ; both becanse the muscles on the convex side

of the spine being stretched, must bave a stronger na-

tural contraction to draw the parts to which their ends

are fixed, and becaunse the patient makes efforts to

keep the centre of gravity of the body perpendicular

to its base, that the muscles may be relieved from a

constant violent contractile state, which always creates
uneasiness and pain.

When once we understand how these crooked spines
are produced, there is little difliculty in forming a just
prognosis 3 and a proper method of cure may be easi~
ly contrived, which must vary as to the internal me-
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dicines, according to the different causes on which the
disease depends : ‘But one general indication must be
pursued by surgeons ; which is, to counteract the

bending force, by increasing the compression on the

convex part of the curvature, and diminishing it on the

concave side. The manner of executing, which in
particular cases must be dilerent, and requives a very
accurate examination of the circumstances both of the

disease and patient. In many such cases, 1 have

found some simple directions, as to postures in which

the patient’s body should be kept, of very great ad-
vantage. fe =

Though the true wvertebrae agree in the general Differ-
structure which I have hitherto described; yet, becanse ences:
_of several specialities proper to a particular number,
they are commonly divided into three classes, viz. cer-
vical, dorsal, and lumbar *.

The cervical + ave the seven uppermost vertebrae ; Cervical
which are distinguished from the rest by these marks. Vertebras.
Their bodies are smaller and more solid than any
others, and flatted on the fore part, to make way for
the @sophagus ; or rather this flat figure is owing to
the pressure of that pipe, and to the action of the longs
colli and anterior recti muscles. They are also flat
behind, where small processes rise, to which the in-
ternal ligaments are fixed. The upper surface of the
body of each wvertebra is made hollow, by a slanting
thin process which is raised on each side : The lower
surface is also excavated, but in a different manner ;
for here the posterior edge 1s raised a little, and the one
before is produced a considerable way. Hence we sec
how the cartilaves between those bones are firmly con-
nected, and their articulations are secure.

The cartilages between these vertebrae are thick,
especially at their fore part ; which is one reason why

the vertebrae advance forward as they descend, and
have larger motion. )

# See Barcl. Muscul. Mot, p. 564 E.
+ Tom sz nie, &uy s, colli.

¥
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The oblique processes of these bones of the neck
more justly deserve that name than those of any other
verteorae, 'They are situated slanting 3 the upper ones
having their smooth and almost flat surfaces facing
obliquely backwards and upwards, while the inferior
oblique processes have these surfaces facing obliquely
forwards and downwards.

The transverse processes of these vertebrae ave fram-
ed i a diflerent manner from those of any other bones.
of the spine : Jor besides the common transverse pro-
cess rising from between the oblique processes of each:
side, there 3s a second that comes out from the side of -
the body of each wertebra ; and these two processes,
after leaving a circular hole for the passage of the cer-
vical artery and vein, unite, and are considerably hol-
Jowed at their upper part, with rising sides, to protect
the nerves that pass in the hollow ; and at last each
side terminates in 2n obtuse point, for the insertion of
muscles. '

The spinal processes of these cervical hones stand
nearly straight backwards, are shorter than those of
any other vertebrae, and are forked or double at theiv
ends ;3 and hence allow a more convenient insertion to
muscles. ,

The thick cartilages between the bodies of these
cervical vertebrae, the obliquity af their oblique pro-
cesses, and the shortness and horizontal situation of
their spinal processes, all conspire to allow them Jarge
motion.
~ The holes between the bony cross bridges, for the

-passage of the nerves from the spinal marrow, have
their largest share formed in the lowest of the two ver-
iebrae, to which they arve common,

Se far most of the cervical vertebrae agree ; but they
have some particular diflerences, which oblige us to
consider them separately.

The first, from its use of supporting the head, has
the name of atlas * ; and is also called epistrophea, from
the motion it performs on the second,

% Au‘;ﬂ:gn:jlus,
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~ The atlas, contrary to all the other vertcbrae of the
spine, has no body ; but, instead -of it, there is a bony
arch. In the convex fore-part of which, a small
rising appeurs, where the musculi longi colli ave in-
serted 3 and, on each side of this protuberance, a small
eavity may be observed, where the rects interni mino-
res take their rise. The upper and lower parts of the
arch are rough and unequal, where the ligaments that
connect this vertebra to the os-occipitis, and to the se-
eond vertebra are fixed. 'The back-part of the arch is
concave, smooth, and covered with a cartilage, in a
recent subject, to receive the tooth-like process of the
second verfebra. In a fist vertebra from which the
second has been separated, this hollow makes the pas-
sage for the spiral marrow seem much larger than it
really is : On each side of it a small rough sinuvosity
may be remarked, ‘where the bgaments going to the
sides of the tooth-like process of the following vertchra
are fastened ; and on each side, a small rough protu-
berance and depression 1s observable, where the trans-
verse ligament, which secures the tooth-like process:
m the sinuosity, is fixed, and hinders that process-
from injuring the medulla spinalis in the flexions of
the head. |
The atlas has as little spinal process as body 3 Lut,.

1nstead of it, theve is a large hony arch, that the mus-
eles which pass over this vertebra at that place might
not be hurt in extending the head. On the back and
upper part of this arch there are two depressions,
where the rect? postici minores take their rise 3 and at
the lower part are two other sinuosities, into which the
igaments which connect this bone to the following
ene are fixed. | ”

- The superior oblique processes’ of this atlas are
large, oblong, hollow, and mere horizontal than in
any other vertebra.—'They rise more in their external®
than internal ¥ brim ; by which their articulations
with the condyloid processes of the os occipitis are
firmer.—Under the external edge of each of these ob-

# Lateral E, t Mesial. Ty
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lique processes, is the ﬁ:ﬁa.m, or deep open channel, i
which the \'EltL]}I'dl arteries make the circular turn, as
they are about to enter the great Joramen of the occi-
pital bone, and where the tenth pair of nerves goes
out.—In several bodies, 1 have seen this fossa covered
with bone.—The mferior obliqgue processes extending
from withim outwards and downwards, are large, con-
cave, and circular.  So that this vertebra, contrary to
the other six, receives the bones with which it is arti-
culated both above and below.

The transverse processes here are not much hol-
lowed or forked, but are longer and larger than those -
of any other vertebra of the neck, for the origin and
isertion of several muscles 3 of which those that serve
to move this wverfebre on the second have a consider-
able lever to act with, because of the distance of their
msertion from the aars of revolution.

The hole for the spinal marrow 1s larger in thls than
in any other vertebra, not only on account of the mar=
row being largest here, but also to prevent its being
hurt by the motions of this vertebra on the second one.
—This large hole, and the long transverse processes,
make this the broadest vertebra of the neck.

The condyles of the os occipitis move forwards and
backwards in the superior oblique processes of this
vertebra ; but from the figure of the bones forming
these joints, it appéars, that very little motion can
here be allowed on either side ; and there must be still
less circular motion.

In new-born children this vertebra has only the two
lateral pieces ossified ; the arch, which it has at its
fore-part 1nstead of a body, being cartilaginous.

The second vertebra colli is called dentata, from the
tooth-like process on the upper part of its body.
Emmt, authors call 1t ¢ ps.s.!rr{pﬁca, but 1mproperly,
since this desi:na ‘on 1s apphcable only to the first,
which moves or th 5 as on an axis,

The body of this vertebra is somewhat of a pyra-
midal figure, being large, and pmduced downwards,
especially at its fore-side, to enter into a hollow of the
wertebrg below 3 while the upper part has a -square
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process with a small point standing out from it. This
it is that is imagined to resemble a tooth,™ and has
given name to the vertebra.—"The side of this process,
on which the hollow of the anterior arch of the first
vertebra plays, is convex, smooth, and covered with a
cartilage ; and itis of the same form behind, for the
ligament, which is extended transversely from one
rough protubtrance of the first vertebra to the other,
and is cartilaginous in the middle, to move on it.—A
ligament likewise goes out in an oblique transverse
direction, from each side of the processus dentatus, to
be fixed at its other end to the first vertebra, and to the
occipital bone 3 and another ligament. rises up from
near the point of the process to the s secipitis.

The superior oblique processes of thix vertebra den-
tata are large, circular, very nearly in an horizontai
position, and slightly convex, to be adapted to the
inferior oblique processes of the first wvertebra.—A
moveable cartilage issaid by some authors to be mn-
terposed between these oblique processes of the first
and second vertebra ; but I could never find it.---The
mferior oblique processes of this vertebra dentata an-
swer exactly to the description given of thuse common
to all the cervical vertebrae.

The transverse processes of the vertebra dentata are
short, very little hollowed at their upper part, and not
forked at their ends; and the canals through which
the cervical arteries pass, are reflected outwards abount
the middle substance of each process; so that the
course of these vessels may be directed towards the
transverse processes of the fst vertebra.---Had this
curvature of the arteries been made in a part so move-
able as the neck is, while they were not defended by
a bone, and fixed to that bone, scarcely a motion
could have been performed without the utmost hazard
of compression, and a stop put to the course of the
liquids, with all its train of bad consequences. Hence
- we observe this same mechanisim several times made
use of, when there is any occasion for a sudden cur- -

# Conoides, pyrenoidgs, odontoides.
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vature of a larger artery.  This is the third remarkabler
instance ol it we have seen. The first was the pas-
sage of the carotids through the temporal bones ; and
the second was that lately described in the vertebral
arteries, turning round the oblique processes of the

~ first vertebra, to come at the great hole of the occipital

Iotions of

bone.
The spinal process of this vertebra dentata 1s thick,.
I I y

strong, and short, to give suflicient origin to the meus-
cull recti majores, and obligue tnferiores, and to pre-
vent the contusion of these and other muscles in pul-
ling the head back.

This second wvertebra consists, at the birth, of four
bony picces : For, besides the three which I already
mentioned as common to all the wvertebrae, the tooth-
like process of this bone is begun at this time to be
ossified in its middle, and is joined as an appendix to
the body of the bone.---Lest this appendix be bended
or displiced, nurses ought to Kkeep the heads ol new-
born children from falling too far backwards by stay-
bands, or some such means, till the muscles attain
strength suflicient to prevent that dangerous motion.

When we arc acquainted with the strocture and ar-.

the Iead (jcylations of the first and second vertebrae, and know

and Atlas.

exactly the strength and connection of their ligaments,.
there is no difficulty in understanding the motions that
are performed upon or by the first; though this sub-
ject was formerly matter of hot dispute among same
of the greatest anatomists (a). It i1s none of my pur-
pose at present to enter into a detail of the reasons ad-
vanced by either party; but to explain the fact, as
any one may see it, who will remove the muscles,
which in a recent subject, hinder the view of these
two joints, and then will turn the head into all the dif-
ferent positions of which it is capable. "T'he head may
then be seen to move forwards and baekwards on the
first vertebra, as was alway said, while the atles per-
forms the circumgyratio upon the second wertebra;
the inferior obligue processes of the first verfebra shuot

(a) Sec Eustach. de motu capitis,
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fling easily in a circular way on the supcrior obligue
processes of the second, and its body or anterior arch
having a rotation on the tooth-like process, by which
the perpendicular ligament that 1s sent from the point
of the tooth-like process to the occipital bone is
twisted, while the lateral ligaments that fix the pro-
cessus dentatus to the sides of the first vertebra, and to
the os occipitis, ave very diflerently affected 5 for the
one upon the side towards which the face is turned by
the circumgyratio, is much shortened and lax, while
the opposite one is stretched and made tense, and
yielding at last no more, prevents the head from turn-
ing any farther round on this aas.  So that these Ja-
teral licaments are the proper moderators of the cir-
cumgyratio of the head here, which must be larger ev
smaller, as these ligaments are weaker or stronger,
Jonger, or shorter, and more or less capable of being
stretched.—Besides the revolution on this eazs, the
first vertebra ean move a small way to either side ; but
is prevented from moving backwards and forwards,
by its anterior arch, and by the cross ligament, which
are both closely applied to the tooth-like process.
Motion forwards here would have been of very had
consequence, as it would have brought the beginning
of the spinal marrow vpon the point of the toeth-like
rocess.

"The rotatory motion of the head is of great use to
us on many accounts, by allowing us to apply guickly
our organs of the senses to objects: and the aazs of
rotation was altogether proper to be at this place 5 for
if it had been at a greater distance from the head, the
weight of the head, if it had at any time been re-
ymoved from a perpendicular bearing to the small very
moveable joint, and thereby had acquired a long
lever, would have broken the ligaments at every turn
inconsiderably performed 3 or these ligaments must
have been formed much stronger thun could have been
connected to such small bones. Nor could this cir-
cular motion be performed on the first vertebra with-
eut danger, because the immoveable part of the me-
dulla oblongata 1s so near, that at cach large turn, the
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small channel in the fore part of the spinal process im-
mediately above, which is here connected to it by a li-
gament.

"The conduit of the spinal marrow is here more cir-
cular, but corresponding to the size of that cord, is
emaller than in any of the other vertebrae and a larger
share-of the holes in the bony ridges, for the transmis-
sion of the nerves, is formed in the veriebra above, than
m the one below,

The connection of the dorsel wvertebrae to the ribs,
the thinness of their cartilages, the erect situation of
the oblique processes, the length, sloping, and con-
nexion of the spinal processes, all contribute to restinin
these vertebrae from much motion, which might disturb
the actions of the heart and lungs; and, in conse-
quence of the little motion allowed here, the suterverti-
bral ca t‘tii:lgﬂ Sonter sy -:1:‘&, :’I ;.-fu:.um:'ug more solal
And therefore, the first remarkable curvature of the
spine observed, as people advance to old age, is in the
least stretched wvertebrae of the back; or old people
first become round-shouldered.

The bodies of the four uppermost dorsal vertebrae
deviate from the rule of the vertebrae becoming larger
as they descend ; for the first of the four is the largest,
and the otlier three below gradually become smaller, to
allow the trackea and Jarge vessels to divide at smallex
angles.

T'he two uppermost vertebrae of the back, instead of
being very prominent forwards, are flatted by the ae.
tion of the musculs longi enlld and recti majores.

The proportional size of the two little depressions

in the body of each vertebra for veceiving the heads of

the ribs, seems to vary in the following manner:
"The depression on the upper edge of each vertebra de-
creases as far down as the fourth, and after that in-
creases,

The transverse processes are longer in each lower
vertebra to the seventh or eighth, with their smooth
surfaces, for the tabercles of the ribs, facing gradually
more downwards ; but afterwards as they descend

E&t{;‘
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they beeome shorter, and the smooth surfaces are di-
rected more upwards.

The spinous processes of the wvertebrac of the back
become gradually longer and more slanting from the
first, as far down as the eighth or ninth vertebra;
from which they manifestly tuin shorter and more
erect.

The first * vertebra, besides an oblong hollow in its gy,
Jower edge, that assists in forming the cavity wherein
the second rib is received, has the whele cavity for the
head of the first rib formed 1n 1t. |
~ 'The second has the name of avdlary t. without any Second.
thing particular in its structure.

The eleventh I often has the whole cavity for the Eleventl.
eleventh rib in its body, and wants the smooth surface
-on each transverse process, ~
~ The twelfth || always receives the whole head of the Twelfih.
Jdast b, and has no smooth surface on its transverse
processes, which are very short.—The smooth surfaces
of its inferior oblique processes face outwards as the
dumbar do.—And we may say, in general, that the
upper vertebrae of the back lose gradually their resem-
blance te those of the neck, and the lower ones come
nearer to the fizure of the lvmdbar.

The articnlation of the wvertebrae of the back with
the ribs, shall be more particularl y considered atter the
ribs are describe:l.  Omly it may be proper now to re-
mark, that the ligarments which serve that articulation
-assist i connecting the vertebrae.

The lowest order of the true vertebrae is the lumbar§, 1 ymbar
which are five bones, that may be distinguished from Vertebre.
many others by these marks: 1. Their bodies, though
of a circular form at their fore-part, are somewhat
oblong from one side to the other; which may be oc-
casioned by the pressure of the large vessels, the corta

¥ Aopix. gutturalie,
T darygariong.

¥ Ageerd i neutram partem inelinans,
|| Bixewen, “ecingens,

§ orgieg’ iZde;, Yoy, renum, lumborum,



149 OF THE SKELETON.

and cava, and of the vitcera. The epiphyses on their
edges are larger, and thercfore the upper and lower
surfaces of their bodies are more concave than in the
certebrae of the back. 2. The cartilages between
those vertebrac are much the thickest of any, and ren-
der the spine convex within the abdomen, by their
greatest thickness being at their fore-part. 5. The
oblique processes are strong and deep ; those in oppo-
site sides being placed almost in parallel planes 3 the
superior, which are concave, fucing inwards, and the
convex inferior ones facing outwards; and therefore
each of these verichrae receives the one above it, and
1s received by the one below ; which is not so evident
in the other two classes already described. 4. Their
transverse processes are small, long, and almost erect,
for allowing large motion to each bone, and sufficient
mserfion to muscles, and for supporting and defending
the internal parts. 5. Betwixt the roots of the supe-
vior oblique and transverse processes, a small protu-
berance may be observed, where some of ‘the muscles
that raise the trunk of the body are inserted. 6. Their
spinal processes are strong, straight, and horizontal,
with broad flat sides, and a narrow edge above and
below : this last being depressed on each side by
muscles. And at the root of these edges, we see
rough surfaces for fixing the ligaments. 7. The ca-
nal for the numerous cords, called cawda equina, into
which the spinal marrow divides, is rather larger in
these bones than what contains that marrow in the
vertebrae of the back. 8. The holes for the passage
of the nerves are more equally formed out of both the
contiguous vertebrae than in the other classes 3 the up-
per one furnishes however the larger share of each
hele.
. The thick cartilages between these lumbar vertebrae,
their deep oblique processes, and their erect spinal
processes, are all fit for allowing large motion ; though
it is not so great as what is performed in the neck;
which appears from comparing the arches which the
head describes when moving on the neck, or the loins
only.
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museles, - lisaments, and spiral marrow are indeed
stretched 3 but this marrow must be compressed, or
entirely destroyed, when the body of the vertebra is
removesd out of its place.
¥alse Ver.  The FALSE VERTEBRA compose the under pyramid
tebre,  of the spine. They are distinguished from the bones
already described justly enough by this epithet of fulse;
because though each bone into which they can be di-
vided in young people, resembles the true vertebrae in
ficure, yet none of them contribute to the motion of
the trunk of the body ; they being intimately united
to cach other in adults, except at their lower part,
where they are moveable ; whence they are commonly
divided into two bones, os sacrum and coccygis.
OsSacrum. s SacruM ¥, is so called, from being offered in
sacrifice by the ancients, or rather because of its
largeness in respect of the other vertebrae.---This bone
is of an irregular triangular shape, broad above, nar-
row helow, convex behind, for the advantageous origin
of the muscles that move the spine and thigh back-
wards 5 and concave before, for enlarging the cavity of
the pelvis.—--Four transverse lines of a colour diflerent
from the rest of the bone which are seen on its fore-
part, are the marks of division of the five different
bones of which it consists in young persons. |
Surfaces. The fore-part- of the os sacrum, analogous to the
bodies of the trie vertebrae, is smooth and flat, to allow
a larger space for the contained bowels, without any
danger of hurting them; or this flat figure may be
owing to the equal pressure of these bowels, particu-
larly of the last gut. The back part of it is almost
straight, without so large a cavity as the wverteb
have 3 because the spinal marrow, now separated in
the cauda equina, is small. The bridges between th
bodies and processes of this bone, are much thicker
and in proportion shorter, than in the former class o
bones. The strength of these cross bridges is ve
remarkable in the three upper bones, and 15 well pro

* Tligly, exodudes pyus Hippocrat, varsrradvaer, Oriba
adary, latum, os clunium, clavium.
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though generally it is bifurcated, without the two legs
meeting 1nto a spine 5 in which condition also the first

1s often to be seen 3 and sometimes none of them meet,

but leave a sénus, or rather fossa, instead of a canal (a).
The musculus latissimus and longisstmus dorsi, sacro-
lumbalis, and glutaeus mawimus, have part of their ori-
gins from these spinal processes,

The canal between the bodies and processes of this
bone, for the cauda equina, is triangular 3 and becomes
smaller as 1t descends, as the cawde also does. Below
the third bone, this passage is no more a complete bony
canal, but is open behind ; and is only there defended
by a strong ligamentous membrane stretched over it,
which, with-the muscles that cover it, and are ve
prominent on each side, is.a sufficient defence for the
bundle of nerves within, '

At the root of each oblique process of this bone,
the notch 1s conspicuous, by which, and such another
in the last vertebra of the loins, a passage is left for the

- twenty-fourth spinal nerve ; and, in viewing the os

sacrum, either before or behind, four large holes ap-

~ pear in each side, in much the same height, as where

the marks of the union .of its several bones remain.
Some of the largest nerves of the body pass through

the anterior holes ; and superficial grooves running

- outwards from them in different directions, shew the

course of these nerves. From the intervals of these
grooves, the pyriformis muscle chiefly rises. The
holes in the back-part of the bone are covered by
membranes which allow small nerves to pass through
them. The two uppermost of these holes, especially
on the fore-side, are the largest; and as the bone de-
scends, the holes turn smaller. Sometimes a notch
only is formed at the lower part in each side of this -
hone ; and in other subjects there is a hole common
to it and the os coccygis, through which the twenty-
ninth pair of spinal nerves passes; and frequently a
bony bridge i1s formed on the back-part of each side

(a) Verheyen, Anat. tract. 5. eap. 9.—Sue Trad. desteol.
p- 127,
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by a process sent up from the back-part of the os
eoccyg?s, and joined to the hittle knobs which the last

 bone of the os sacrum has instead of a spinal process.
‘Under this bridge or jugum, the twenty-ninth pair of
spinal nerves runs in its course to the common holes
just now described. '

The upper part of the body of the first bone re-
sembles the wvertebrae of the loins 5 but the small hifth
bone is oblong transversely and hollow in the middle of
its lower surface.

The substance of the os saerum is very spongy, Substance.
without any considerable solid external plates, and 1s
lighter proportionally to its bulk than any ether bone
in the body; but is secured from injuries by the
thick muscles that cover 1t behind, and by the strong
lizamentons membranes that closely adhere to it.---
As this is one of the wost remarkable instances of this
sort of defence afforded a soft weak bone, we may
make the general observation, That, wherever we

- meet with such a bone, one or other, or both these de-
fences are made use of ; the first to ward off injuries,
and the second to keep the substance of the bone
from yielding too easily.

T'ns bone is articulated above to the last wvertebra Connettion
of the loins, in the manner in whieh the lumbar verte-
brae ave joined ; and therefore the same motions may
be performed here. The articulation of the lower part
of the os sacrum to the os coceygis seems well enough
adapted for allowing considerable motion to this last
bone, were it not much confined by ligaments. La-
terally, the os sacrum is joined to the ossa tlium by an
immoveable synchondrosis, or what almost deserves the

- name of a suture ; for the cartilaginous crust on the

- surface of the bones is very thin, and both their surfa-_
ces are so scabrous and unequal, as to be indented into
each other ; which makes such a strong counexion,
that great force is required to separate them, after all
the muscles and ligaments are cut. Frequently the
two bones grow together in old subjects.

The uses of the os sacrum ave, to serve as the com-
mon base and support of the trunk of the bedy, to
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ouard the nerves proceeding from the end of the spinal
marrow, to defend the back-part of the peles, and to
afford sufficient origin to the muscles which move the
trunk and thigh.

‘Lhe bones that compose the os sacrum of infants,
have their bodies separated from each other by a
thick cartilage ; and, in the same manner as the true
vertebrae, each of them consists of a bady and two la-
teral plates, connected together by cartilages 5 the ends
of the plates seldom being contiguous.behind.

Os Coccyeis *, or rump bonre, 1s that triangular
chain of bones depending from the os sacrwm ; each
bone becoming smaller as they descend, till the last
ends almost in a point.  The s coceygis is convex be-
hind, and concave before ; from which erooked pyrami-
dal figure, which was thought to resemble a cuckoo’s
heak, 1t has got its name.

This bone consists of four pieces in people of middle
age :---In children, very near the whole of it is earti-
lage: In old subjects all the bones are united, and be-
come {requently one continued bone with the os sa~
crum.

The highest of the four bones is the largest, with
shoulders extended farther -to each side than the end
of the os. saerum ; which enlargement should, in my
opinion, serve as a distinguishing mark to fix the li-
mits of either bone ; and therefore should take away
all dispute about reckoning the number of bones, of
which one or other of these two parts of the fulse ver-
tebree is composed 3 which dispute must still be kept
up, so long as the numbering five or six bones in the
os sacrum depends upon the uncertain accident of this
broad shouldered little hone being united to or sepa-
rated from it. The upper surface of this bone 1s a
little hollow. From the back of that bulbous part
ealled its shoulders, a process often rises up on each
cide, to join with the bifurcated spine of the fourth
and ffth hones of the os sacram, to form the bony
bridge mentioned in the description of the os secrum.

¥ Qgoemuyiiy oposs, caudme os, spondylium, os enculi.
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The substance of these bones is very spongy, and in
children cartilaginous , there being only a part of the
first bone ossified in 2 new-boin infant.  Since there-
fove the zntestinum rectwm of children is not so firmly
supported as it is in edults, this may be onc reason
why they are mere subject to a procidentia and than
old people (a).

From the description of this bone, we see how little
it resembles the wertebrac ; since it seldom bas pro-
cesses, never has any cavity for the spinal marrow,
nor holes for the passage of nerves. Its connexion
hinders it from being moved to either side; and its

~motion backwards and forwards is much confined :

Yet, as its ligaments can be stretched by a consider-
able force, itis a great advantage in the excretion of
the fwces alvine, and much more in child-bearing, that
this bone should remain moveable ; and the right ma-
nagement of it, in delivering women, may be of great
Lenefit to them (&).—The mobility of the os coccygis
diminishing as people advance in age, especially when
its ligaments and cartilages have not been kept flex-
ible by being stretched, is probably one reason why the
women, whe are old maids before they marry, have ge-
nerally hard labour in child-bed.

The os cceeygis serves to sustain the intestinum rec-
turz ; and, in order to perform this office more effecs
tually, it 1s made to turn with a curve forwards ; by
which also the bone itself, as well as the muscles and
teguments, is preserved from any injury, when we sit
with our body reclined back. :

The second part of the trunk of the skeleton, the
PeLvis, is the cylindrical cavity at the lower part of
the abdomen, formed by the os sacrum, os coccygis,
and ossa tnnominata 3 which last thereforé fall now in
course to be examined.

(@) Spigel. de humani corp. fabrie. lib, 2. eap. 22.—Paaw, de -
@ssib. par. 2. cap. 3.
(b) Paaw, ibid.—Deventer, Operat, chirug. cap. 27.
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Though the name of Ossa INNOMINATA * contri- Ossa Inuo-
butes nothing to the knowledge of their situation, struc- murala.
ture, or oflice; yet they have been so long and uni-
versally known by it, that there is no occasion for
changing it. They are two large broad bones, which
form the fore-part and sides of the pelvis, and the low-
er part of the sides of the abdomen. In children each
of these bones is evidently divided into three 5 which
are afterwards so intimately united, that scarcely the
Jeast mark of their former separation remains. Not-
withstanding this, they are described as consisting each
of three bones, to wit, the os #ium, ischium, and pubis ;
which I shall first describe separately, and then shall
consider what is common to any two of them, or to all
the three.

Os Tviom +, or haunch-bone, is situated highest of g rium.
the three, and reaches as far down as one third of the
great cavity into which the head of the thigh-bone 1s
received.,

The external side of this-hone is unequally convex, Fyternal
and is called its dorsum ;—the internal concave surface Surface.
is by some (but improperly) named its costa. The
semicivcular edge at the highest part of this bone,
‘Whlch is tipped with cartilise in the recent subject,

15 named the spine, into which the external or descend-
ing oblique muscle of the @bdomen is inserted 3 and
from it the internal ascending obligue and the trans-
verse muscles of the belly, with the gluteus macimus,
quadratus tumborwm, and latissimus dorsi, have their
origin. Some («) are of opinion, that it 1s only the
tendinous crust of all these muscles, and not a car-
tilage, as commonly alleged, that covers this bony
edge. The ends of the spine are more prominent than
the surface of the bone below them ; therefore are
reckoned proce-ses.  From the anterior spinal process,

¥ Txskiav wparPisis sacro conjuncta,
t Azyivay, xoviwy ucaphiuul lumbare, eluniom, c]mrium, An-
chas

(a) Winslow. Exposition anatomique du corps humam, traité -
des os {rais, § 30
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the sartorius and fascialis * muscles have their rise,
and the outer end of the doubled tendon of the ex-
ternal oblique muscle of the abdomen, commonly
called Folloprus’s ov Poupart’s ligament, is fixed to it.
—The inside of the posterior spinal process, and of
part.of the spine forward from that, is made flat and
vough where the sacrolumbalis and longissimus dorss
rise ; and to its outside are fixed ligaments, extend:
ed to the o8 sacrum and transverse processes of the fifth
and fourth vertebrae of the loins (). - Below the an-
terior spinal process another protuberance stands out,
which, by its siteation, may be dictinguished from the
former, by adding the epithet of #nferinr, where the
musculus rectus tibige + has its origin (). Betwixt
these two anterior processes the bone is hollowed where |
the beginning of the sartorius muscle is lodged. Be-
low the posterior spinal process, a second protuberance
of the edge of this bone is in like manner observable
which is closely applied to the os sacrum. Under this
last process a considerable large niche is observable
the os iélium ; between the sides of which and the strong
ligament that 1s stretched over from the os sacrem to
the sharp-pointed process of the as #schium of the ve-
cent subject, a large hole is formed, throngh which the
musculus-pyriformis, the great sciatic nerve, and the
posterior craral vessels pass, and are protected {rom
compression, '
The external bread side or dorsum. of the os #lium 1s
a little hollow towards the fore-parts farther back 1t 15
as much raised ;3 then is considerably concave; and,
lastly, it is convex. These inequalities are occasioned
by the actions of the muscles that are situated on this
surface.” From behind the vppermost of the two an-
tertor spinal processes, in such bones as are strongly
marked by the muscles, a semicircular ridge is ex-
tended to the hollow passage of the seiatic nerve. Be-

# Tensor vagine femoris. Alb.  E.

(@) Weitbrecht, Syndesmolog. sect. 4. § 39, 40, 46, 47.
t Rectus eruris Alb.  E.

(&) Baker, Curs. osteolog. demonstr. 3.
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tween the spine and this ridge, the glutaeus medius
takes its rise. Immediately from above the lowest of
tlio anterior spinal processes, a second ridge 1s stretch-
ed to the niche.  Detween this and the former ridge,
the elutacus minimus has its origin. Cn the outside
of the posterior spinal processes, the dorsum of the os
aliwm is flat and rough, where part of the musculus glu-
tacus maaimus and pyriforous vises, The lowest part
of this bone is the thickest, and is formed into a large
cavity with high brims, to assist in composing the great
acetabulum y which shall be considered, after all the
three bones that constitute the o innominatum are des-
cribed.

. The internal surface of the os #fum is concave in 1ts Internal
broadest fore-part, where the internal iliac muscle has Surface.
its origin, and some share of the intestinum ili  and
colon 1s lodged.  I'rom this large hollow, a small sinuo-
sity is continued ebliquely forwards, at the inside of
the anterior inferior spinal process, where part of the
psoas and iliacus muscles, with the crural vessels and
nerves, pass. The large coneavity is bounded below
by a sharp ridge, which rons frem behind forwards ;
and, being continued with such ancther ridge of the os
pubis, forms a line of partition between the abdomen
and pefvis. Into this ridge the broad tendon of the
pseas parius is inserted.

All the internal surface of the os sm, behind this
ridge, is very unequal : For the upper part is flat, but
spongy, where the sacrolumbalis and longissimus dorse
rise. Lower down, thereis a transverse ridge from
which ligaments go out to the os sacrum. Immediate-
ly below thisridge, the rough unequal cavities and pro-
minences are placed, which are exactly adapted to
those described on the side of the os sacrum. In the
same manner, the upper part of this reugh surface is
porous, for the firmer adhesion of the ligamentous cel-
lular substance ; while the lower part is more solid,
and covered with a thin cartilaginous skin, for its im-
moveable articulation with the os sacrum. From all
the circumference of this large unequal surface, ligs.

12
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ments are extended to the os sacrum, to secure more
hirmly the conjunction of these bones.

The passages of the medullary vessels are very con-
spicuous, both in the dorsum and costa of many vssa
iz ; but in others they are inconsiderable.

The posterior and lower parts of these bones are
thick 3 but they are generally exceedingly thin and
compact at their middle, where they are exposed to
the actions of the musculi glutaci and ilracus internus,
and to the pressure of the bowels contained in the belly.
The substance of the ossa #ium 1s mostly cellular, ex-
cept a thin external table.

In a ripe child, the spine of the os dlium is cartilas
ginons, and is aflerwards joined to the bone in form of
an epiphlyse.~The large lower end of this bene is not
completely. ossified.

Os IscHIUM * or /up bone, is of a middle bulk be-
tween the two other parts of the os innominatum, is
sitnated lowest of the three, and is of a very rregular
ficure.—Its extent might be marked by an horizontal
line drawn nearly through the middle of the acetabulum ;
for the upper bulbous part of this bone forms somewhat
less than the lower half of that great cavity, and the
small leg of it rises to much the same height on the
other side of the great hole eommon to this bone and
the os pubis.

From the upper thick part of the os Zschiim, a sharp
process, called by some sprnows, stands out backwards,
from which chiefly the musculus coceygaens and supe-
pior gemellus, and part of the levator ani, riseé ; and the
anterior er internal sacresciatic ligament 1s fixed to 1t.
.--Between the upper part of this ligament and the
bones it was formerly observed that the pyriform
muscle, the posterior crural vessels, and the sciatic
nerve, pass out of the ;MJ#.‘-LS'.-ulmme{]iate]f below this
process, a sinuosity is formed for the tendon of the
anusculus obturator internus.---In a recent subject, this
part of the bone, which serves as a pully on which the
ehturalor muscle plays, 1s covered with a ligamentous,

% Coxm, coxendicis, pisis.
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cartilage, that, by two or three small ridges, points out
the interstices of the fibres in the tendon of this muscle.
---The outer surface of the bone at the root of this
spinous process is made hollow by the pyriformis or
tliacus externus muscle.

Below the sinuosity for the obturator muscle 1s the

at knob or twberosity, covered with cartilage or
tendon («). 'The upper part of the tuberosity gives rise
to the inferior gemellus muscle. 'To a ridge at the in-
side of this, the external or posterior sacrosciatic liga-
~ ment is so fixed, that between it, the internal ligament,
and the sinuosity of the os #schium, a passage 1s left for
the internal obturator muscle. The upper thick smooth
part of the tuber, ealled by some its dorsum, has two
oblique impressions on it. The inner one gives origin
to the long head of the biceps flexor tibie * and seminer-
vosus T muscles, and the semimembranosus rises from
the exterior one, which reaches higher and nearer the
acetabutym than the other. The lower, thinner, more
scabrous part of the knob which bends forwards, is also
marked with two flat sulﬁwes, whereof the internal is
what we lean upon in sitting, and the external gives
rise to the largest head of the triceps adductor Jemo-
ris T. Between the external margin of the tuberosity
and the great hole of the os tnnominatum, there is fre-
quently an obtuse ridge extended down from the ace-
tabulum, which gives ori gin to the quadratus femoris.
As the tuber advances iurwanls, it becomes smaller,
" and is rough, fer the origin of the musculus transver-
salts || and erector penis. 'The small leg of it, which
mounts upwards to join the os pubis, is mugh and
prominent at its edge, where the two lower heads of
the triceps or quadriceps adductor femoris § take their
rise,

The upper and back part of the as 7schium is broad Substanes.
and thick ; but its lower and fore-part is narrower and

(@) Winslow, Fxposit. anat. des os frais, § 96.
* Biceps cruris Alb  E.

4+ Semitendinosus Alh. E. e
1 Adductor magnus femoris Alb,  E.

I] Transversus perinzei Alb. E,

4 Adductor longus and A. brevis femoris Alb, .
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thinner.  Its substance is of the structure comimon to
broad benes.

The os lium and pubis of the same side are the only
bones which are contignous to the os ischaum.

The-part of the os zschium which forms the acetabu.
lum, the spinous process, the great twber, and the re.
curved leg, are all cartilaginous at birth. The tuber,
with part of the leg or process above it, becomes an
epiphyse before this bone is fully formed. '

The Os Pusis *, or share bore, is the least of the
three parts of the os innominatum, and is placed at the
opper fore-part of it. The thick largest part of this
bone is employed in forming the acetabulum ; from
which becoming much smaller, it is stretched inwards ¥
to its fellow of the other side, where again it grows
larger, and sends a small branch downwards to join
the end of the small leg of the os 7vchium. The upper
fore-part of each os pubis is tuberous and rough where
the musculus rectus and pyramidelis are inserted,
From this a ridge is extended along the upper edge of
the bone, in a continued line with such another of the
os tlium, which divides the abdomen and pelvis. The
ligament of Fatlopius is fixed to the internal end of this
ridge, and the smooth hollow below it is made by the
psoas and iliacus internus muscles passing with the an-
terior crural vessels and nerves behind the ligament.
Some way below the former ridge, another i1s extended
from the tuberons part of the os pubis downwards_and
outwards towards the acetabulum ; between these two
ridges the bone is hollow and smooth, for lodging the
head of the pecirneus muscle. Immediately below,
where the lower ridge 1s to take the turn downwards, a
winding niche is made, which is comprehended in the
aveat foramen of a skeleton, but is formed into a hole
by a subtended ligament in the recent subject, for the
passage of the posterior crural nerve, an artery, and a.
vein. The internal end of the os pubis is rough and
unequal, for the firmer adhesion of the thick ligamens

¥ w@ng, pectinis, penis, pudibundum, fencstratuns
4 Mesiad, K.
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are very high, and arve still much more enlarged by thé
ligamentous cartilage, with which they are tipped in a -
recent subjeet.  From this form of the cavity it has
been called acetabulum ; and for a distinguishing
character, the name of the bone that constitutes the
largest shave of it is added ; therefore. acetabulum ossts
25/l * is the name this cavity commonly bears.—
Round the base of the supercilia, the bone 1s rough and
um:qua.l, where the capsular hbament of the artrcula-
tion is fixed. The brims at the upper and back part
of the acetabulum are muach larger and higher than any
where else 3 which 18 very necessary to prevent the
head of the fomur from shipping out of its cavity at
this place, where the whole weight of the body bears
wipon it, and consequently would otherwise be con-
st*miy in danger of thrusting it out.  As these brims
are extended downwards and forwards, they become
less 3 and at their internal lower part a breach 1s made
in them 3 from the one side of which to the other, a
ligament 1s placed in the recent subject ; under which
is left a large hole, which contains a fatty cellular
substance and vessels. The reason of this appear-
ance has afforded matter of debate. To me it seems
evidently contrived for allowing a larger motion to
the thigh mwards : For if.the bony brims had been
here continued, the neck of the thgh bone must have
struck upon them when the thighs were brought
across each other; which, in a large strong motion
this way, would have endangered*the neck of the one
bone, or brim of the other. 'Then the vessgls which
are dlstnhuted to the joint may safely -enter at the
sinuosity in the bottom of the breach; which being
however larger than is necessary for that purpose,
allows the large mucilaginous gland of the joint to
escape below the ligament, when the head of the thigh
bone is in hazard of pressing too much upon it in the
motions of the thigh outwards (¢). Besides this dif-
ference in the height of the brims, the acetabulum is

"y

# En};ae, coxendicis.
@) Pelit, Memoires de I'aced. des sciences, 1724
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otherwise unequal : For the lower internal part of it is -
depressed below the cartilaginous surface of the upper

part, and 1s not covered with cartilage 5 into the upper

part of this particular depression, where it is deepest

and of a semilunar form, the ligament of the thigh- '
bone, commonly, though improperly, called the rownd

one, 1s inserted ;3 while in its more superficial lower

part the large mucilaginous gland of this jeint is
lodged. The largest share of this separate depression’

1s formed in the os zschiwm,

From what has been said of the condition of the
three bones composing this acetabwtin m new-bLorn
children, it must be evident, that a censiderable part of
this cavity is cartilaginous in them.-

The ossa innominata ave joined at their back part Connexion
to each side of the os sacrum by a sort of suture, with ‘l'l: ‘h; AT
a.very thin intervening cartilage, which: serves as sa-;:;:;;‘_ji
much glue to cement these bones together ; and strong
ligaments go from the circumfercnce of this unequal
surface, to connect them more firmly. The essa iuno-
minata are connected together at their fore-part by the
ligamentous cartilage interposed. between the two ossa
pubis. 'These bones can therefore have no motion in
a natural state, except what is common to the trunk of
the body, or to the os sacrum. But it has been dis-
puted, w11etlmr or not they loosen so mueh from each
other, and from the os sacrum, in child-birth, by the
flow of mucus to the pelvis, and by the throws of the
labour, as that the osse pubis recede from each other,
aud thereby allow the passage between the bones to
be enlarged. Several observations («) shew that this
relaxation sometimes happens : But those who had
frequently opportunities of dissecting the bodies of
women who died immediately after being delivered of
children, teach us to beware of regarding this as the
common efiect of child-birth ; for they found such a

() Bauhim. Theat. anat. lib. 1. cap. 49.—Spigel. Anat. lib,
. cap. 24— Riolan. Anthropogr, lib. 6. cap 12 —Diemer
broeck, Anat. Jib. 9. cap. 16, :
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being all of nearly equal force, and equally stretched®
in the interstices of the ribs, prevent the broken ends
of these bones in a fracture from being removed far
out of their natural place, to interrupt the motion of'
the vital organs. The upper edge of the ribs is more
obtuse and rounder than the lower, which is depressed:
on its internal side by a long fussa, for lodging the in-
tercostal vessels and nerves ; on each side of which'
there is a riclge, to which the intercostal muscles are-
fived. The fossa is not observable however at either
end of the ribs : for at the posterior or rout, the ves-
sels have not yet reached the ribs ; and, at the fore-
end, they are split away into branches, to serve the
parts between the ribs; which plainly teaches sur-:
geons one reason of the greater safety of performing
the operation of the empyema towards the sides of the:
thorax, than either near the back or the breast.

At the posterior end * of each 7ib, a little head is
formed, which is divided by a middle ridge into two
plain or hollow surfaces; the lowest of which is the
broadest and decpest in most of them. The tyo plains
are joined to the bodies of two different vertebrae,
and the ridge forces itself into the intervening carti-
lage. A little way from this head, we find, on the
external surfuce, a small eavity, where mucilaginous-
glands are lodged ; and round the head, the bone ap-
pears spongy, where the capsular ligament of the arti-
calation is fixed. Tmmediately beyond this, a flatted:
tehercle rises, with a small cavity at, and voughness
about its rost, for the articalation of the rib with the
transverse process of the lowest of the two wertchraey

+with the bodies of which the head of the vib iz joned.
Advancing further on this external surface, we ob-
serve in most of the ribs another smaller tubercle, into
which ligaments which connect the ribs to each othery
and to the transverse processes of the wvertebrae and
portions of the longissimus dorsi, are inserted. Be-
vond this the ribs are made flat by the sacro-lumbalis
muscle, which is inserted into the part of this flag

* Kaaw, remulus.  Dorsal end. B
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surface farthest from the spine, where each rib makes
a considerable curve, called by some its angle.  "Then
the rib beging to turn broad, and contirues <o to its an-
terior end,® which 1s hl‘iill}“" and spongy, for the re-
ception {]f and firm coalition with the cartilage that
Tuns thEHEE to be inserted into the sternum, or to he
joined with some other eartilage. In adults, generally
the cavity at this end of the rihs 1s smooth and polish-
ed on its surfacej by which the articulation of the
cartilage with it lms the appearance of being designed
for motion ; bat it has none,

The suhatanw of the ribs is spongy, cellular, and Substance.
eovered unly with a very thin external’ lamellated sur-
face, which increases in thickness and strength as it
- approaches the wvertebrae.

To the fore-end of each rib a long broad and strong Articulat-
cartilage is fixed, and reaches thence to the sternum, orivg Carti-
1s joined to the cartlia e of the next rib. This course, a8¢s:
however, is not in a straight line with the rib ; for ge-
nerally the cartilages make a considerable curve, the
concave part of which is upwards ; therefore, at their
“insertion into the sternwm, they make an ebtuse angle
‘above, and an acute one below.. These cartilages are
~ of such a length as never to allow the ribs to come to
a right angle with the spine ; but they keep them si-
tuated so obliquely, as to make an angle very consi-
derably cbtuse above, till a force exceeding the elasticity
of the cartilages is applied. These cartilages, as all
others, are firmer and harder inter nally, than tl-. °y are
on their external'surface ;3 and sometimes, iir old peo-
ple, all their middle substance becomes bony, while &
thin cartilaginous lamella appears externally. (¢) The
ossification, however, begins frequently at the exter-
hal sorface: The greatest alternate motions of the
cartllages being made at their great curvature, that

. part remains frequently cartilaginous, after all the rest:

13 ossified ().

* IMazra, palmula. Sternal end. T, L
(a) Vesal. lib. 2. cap. 19. '

(b) Havers. Osteolog. nov. dise. 5. p, 289,



Articula-
tion.

Yaticties,

164 OF THE SKELETONW.

~ The ribs then are articulated at each end, of which,
the ene behind is duﬁlerl_'; joined to the wver tebrae ; ; for
the head is received Into the cavities of two bodies of
the vertebrae, and the larger tubercle is received into.
the depression in the transverse process of the lower
vertebra,---When one examines the double articula-
tion, he must immediately see, that no other motion
can here be allowed than upwards and downwardsj
since the transverse process hinders the rib from being
thrust back j the resistanee on the other side of the
sternum presents tl ie rils coming forward 3 aud euch
of the two | mnta, wiih the other parts attached, opposes
its turning roun:l, But then it is likewise as evident,
that even the motion upwards and dewnwards can be
but small in any one rib at the articulation itself. But
as the ribs advance forwards, the distance from their
centre of motion increasing, the motion must be
larger; and it would be very conspicuons at their an-
terior euds, were they not resisted there by the carti-
lages, which yield so little, that the principal motion
is performed by the middle part of the ribs, which
turns outwards and upwards, and occasicns the twist
remarkable in the long ribs at the place near their
fore-end where they are most resisted (a).

Hitherto [ bave laid dewn the structure and con-
nexion which most of the ribs enjoy, as belonging to
all of them; but must now consider the spezialties
wherein any of them differ from the general descrip-
tion given, or from each other.

in viewing the ribs from above #ownwards, thele
fioure is still str arghter ; the uppermost being the most
mmLer.l of any. Their obliguity in respect of the
spine increases as they descend ; so that though their
distance from each other is very little diffevent at theip
back part, yet at their fore ends the distances between
the lower ones must increase. In consequence, too,
of this increased obliquity of the lower ribs, each of
their cartilages makes a greater curve in its progress
from the ub towards the sternum ; and the tubercles,

(a) Winslow Memoires de P'acad. des sciences, 1720,
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connt, having less pressure, their substance is softer.
—The cartilages of these fulse ribs are shorter as the
2ihs descend.  To all these five ribs the circular edge
of the diaplwagm is connected ; and its fibres, instead
of being stretched immediately transversely, and so
running perpendicular to the ribs, are pressed so as to
be often, especially in expiration, parallel to the plane
i which the ribs lie: Nay, one may judge by the
attachments which these fibres have so frequently to
the sides of the thorar, a considerable way above
where their extremities are inserted into the ribs, and
by the situation of the wviscera, always to be observed
in a dead subject laid supine, that there is constantly
a large concavity formed on each side by the dia-
phragm within these bastard ribs, in which the sto-
mach, liver, spleen, &e. are contained ;5 which, being
reckoned only among the viscera nraturalia, have occa-
stoned the name of bastard custodes to these bones,

Hence in simple fractures of the false ribs, without
fever, the stomach ought to he kept moderately filled
with food, lest the pendulous ribs falling inwards,
should thereby increase the pain, cough, &ec. (a).—
Hence likewise we may learn how to judge better of
the seat of several diseases, and to do the operation of
the empyema, and some others, with more safety than
we can do, if we follow the common directions.

The eight upper ribs, were formerly (&) classed inte
pairs, with particular names to each two, to wit, the
crovked, the solid, the pectoral, the twisted : But these
names are of so little use, that they are now generally
neolected.

The first rib of each side is so situated, that the flat
sides are above.and below, while one edge 1s placed
mwards, and the other outwards, or nearly so; there-
fore sufficient space is left above it for the subclavian
vessels and muscle ; and the broad concave surface is
opposed to the lungs: But then, in consequence of

(a) Hippocrat. de articulo, § 51.—Pare, lib. 15. cap, 11.
(&) Laurent. Hist. anat, lib. 2. cap. 29. Paaw, de ossibus,
part. 3. cap. 2. .
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“this;situation, the channel for the intercostal vessels 18«
anot to be found, and the edges are differently formed
from all the others except the second 5 the lower one
being rounded, and the other sharp. The head of this
11b is not divided into two plain surfaces by a middle
ridge, because it is articulated only with the first vesr-
tebra of the theraxr. 1Its cartilage is ossified in adults,
and 15 united to the sterawm at right angles, Tre-
‘quently this first rib has a ridge rising near the middle
~ofits posterior edge, where one of the heads of the
- sealenus muscle rises. Farther forward it is flatted, or
-sometimes depressed by the clavicle.

The fifth, sixth, and seventh, or rather the sixth, 5th—10tk.
seventh, eighth, and sometimes the fifth, sixth,
seventh, eighth, ninth ribs, have their cartilages at

least contiguouns : and frequently they are joined to

~each other by cross cartilages 5 and most commonly
the cartilages of the eighth, ninth, tenth, are connect-
‘ed to the former and to each other by firm ligaments,

The eleventh, and sometimes the tent) rib, has ne 11th.
tubercle for its articulation with the trs NsSverse process
of the vertebra, to which it is only loosely fixed by
ligaments,—The fossa in its lower edge is not so decp
as in the upper ribs, because the vessels run more to-
wards the interstice between the ribs.—1Its fore-end is
smaller than its body, and its short small cartilage is
but loosely connected to the cartilage of the rib above.

The twelfi/y vib is the shortest and straightest.—I s 12th.
head 1s articulated only with the last vertebra of the
thorax ; therefore is not divided into two surfaces, —
This rib is not joined to the transverse process of the
vertebra, and therefore has no tubercle, being often
pulled necessarily inwards by the diaphragm, which
an articulation with the transverse process would not
have allowed.—Te Jossa is not found at its under
edge, because the vessels run below it. The fore-
part of this rib is smaller than its middle, and has
only a very small-pointed cartilage fixed to it. To
its whole internal side the diaphragm is connected.

The motions and uses of the rihs shall be more
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particularly treated of, after the description of the

sternun. : o
State at "The heads and tubercles of the ribs of a new-born
Birth.  child have cartilages on them; part of which become

afterwards thin epiphyses.  The bodies of the ribs
cucroach gradually after birth upon the cartilages 5
so that the latter are proportionally shorter, when
compared to the ribs, in adults, than in children. :
Here I cannot help remarking the wise providence
of our Creator, in preserving us from perishing as
soon as we come into the world. The ends of the
bones of the Jimbs remain in a cartilaginous state
after birth, and are many years before they are en-
tively united to the main body of their several bones 5
whereas the condyles of the occipital bone, and of the
lower jaw, are true original processes, and ossified be-
fore birth, and the heads and tubercles of the ribs are
nearly in the same condition ; and therefore the weight
of the large head is firmly supported ; the actions of
sucking, swallowing, respiration, &ec. which are indis-
pensably necessary for us as soon as we come into the
vorld, are performed without danger of separating the
parts of the bones that are most pressed on in these
- motions : Whereas, had these processes of the head,
jaw, and ribs, been epiphyses at birth, children must
have been gxposed to danger of dying by such.a se-
paration ; the immediate cansequences of which would
be the compression of the beginning of the spinal mar-
row, or want of food, or a stop put to respiration.
Sternum. The STErNUM *, or breast-bone, is the broad flat
bone, or pile of bones, at the fore-part of the thorax.
-.-The number of bones which this should be divided
into, has occasioned debates among anatomists, who
have considered it in subjects of different ages. In
adults of a middle age, it is composed of three bones,
which easily separate after the cartilages connecting
them are destroyed.  Frequently the two lower bones
ave found intimately united ; and very often in old

L %494, os pectoris, ensiforme, scutum cordis.
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people, the sternumis a continued bony substance from

.one end to the other; thongh we still observe two,
sometimes three transverse lines-on its surface ; which
are marks of the former divisions.

When we consider the sternum as one bone, we find
it broadest and thickest above, and becomimg smaller
as it descends. The internal * surface of this bone is
somewhat hollowed for enlarging the thoraa ; but the

“convexity on the externalt surface is not so conspicuous,
because the sides are pressed outwards by the troe

‘1ibs 5 the round heads of whose cartilages are received
‘into seven smooth pits, formed in each side of the ster-
num,-and are kept firm there by strong ligaments,

~which on the external surface have a particular radiated
texture (a).—Frequently the cartilaginous fibres thrust
themselves into the bony substance of the sternwm, and
are joined by a sort of suture.  The pits at the upper
part of the sternum are at the greatest distance one
from another, and as they descend, are nearer ; so that
the two lowest are contiguous.

The substance of the breast-bone is cellular, with
a very %hin external plate, especially on its internal
surface, where we may frequently observe a cartila-
ginous crust spread over it (4).  On both surfaces,
however, a strong ligamentous membrane is closely

“braced 3 and the cells of this bone are so small, that a
- eonsiderable quantity of osseous fibres must be em-
ployed in the composition of it:  Whence, with the
defence which the muscles give it, and the moveable
support it bas from the cartilages, it is sufliciently se-
cured from being broken ; for it is strong by its quan-
ity of bone ; its parts are kept together by ligaments 3
and it yields enough to elude considerably the violence
offered (¢). :

So far may be said of this bone in general 3 but theDivision

three bones, of which, according to the common ac-

¥ Centra. T, t Peripheral. E
(a) Ruysch. Catalog. rar. fig E}[.j :

(0) Jac. Sylv. in Galen. de ossibus, cap. 1.
() Senac. in Memoires de I'acad. des sciences, 1724,

I
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count, 1t 1s composed in adults, are each to be ex-
amined.

Vhe first, all agree, is somewhat of the figure of a
heart, as it is commonly painted; only it does not
terminate in a sharp point. This is the uppermost
thickest part of the sternum.

The upper middle-part of this first bone, where it is
thickest, 1s hollowed, -to make place for the trackea
arteria ; though this cavity* 1s formed principally by
the bone being raised on each side of it, paitly by the
clavicles thrusting it inwards, and partly by the sterns-
wastorder museles pulling it upwards. On the out-
side of each tubercle, there 1s an oblong cavity, that,
in viewing it transversely from before backwards, ap-
pears a little convex : Into these glewve the ends of the
clavicles are received. Immediately below these, the
sides of this bone begin to turn thinner; and in each
w superficial cavity or a rough surface is to be seen,
where the first ribs are reeeived or joined to the ster-

swm.—In the side of the under end of tlis first bone,

the half of the pit for the second rib. on.each side 1s
formed. 'The upper part of the surface bebind is
covered with a strong ligament, which secures the cla-
vicles 5 and is afterwards to be more particularly taken
notice of. '

The second or middle division of this bene, is much
longer, narrower, and thinner than the first; but, ex-
cepting that it is a little narrower above than below,
it 15 nearly equal all over in its dimensions of breadth
or thickness. In the sides of it are complete pits for
the third, fourth, fifth, and sixth ribs, and an balf of
the pits for the second and seventh s the lies, which
are marks of the former division cf this bone, being
extended from the middle of the pits of one side to the
middle of the corresponding pits of the other side.—
Near its middle an unossified part of the bone 1s some-
times found, which, freed of the ligamentous membrane
or cartilage that fills it, 13 described as a hole ;3 and in
this place, for the most part, we may observe a trans-

# 3 payh, jugulum, furcala superior.
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verse line, which has made authors dividq this bone
into two.—When the cartilage between this and the
first bone 1s not ossified, a manifest motion of this upon
the first may be observed in respiration or n raising
the stcrnwm, by pulling the ribs vpwards or distending
the lungs with air in a recent subject.

The third bone is much less than the other two, and Ensiform
has only onc haif of the pit for the seventh rib formed Cartilage.
in it ; wherefore it might be reckoned only an ap-
pendix of the sternwm. In young subjects it is always
- cartilaginous, and is better known by the name of

cartilogo xiphoides or enstformis,* than any other ;
though the ancients often called the whole sfernum
ensiforme, comparing the two first bones to the handle
and this appendiz to the blade of a sword.—'T his third
bone is scldom of the same figure, magnitude, or
sitvation in any two subjects; for sometimes it is a
plain triangular bone, with one of the angles below,
~and perpendicular to the middle of the upper side, by
which it is connected to the second bone.—In othey
people the point is turned to one side, or obliquely
forwards or backwards,  Frequently it is all nearly of
an equal breadth, and in several subjects it is bifur-
‘cated 5 whence some writers give it the name of fur-
cellu or furcula inferior 5 or else it is unossified, in the
middle. 1In the greatest number of adults it is ossified
-and tipped with a cartilage ; in some, one half of it is
cartilaginous, and in others it is all in a cartilaginons
state.—Generally several oblique ligaments fixed at
one end to the cartilages of the ribs, and by the other
to the outer surface of the xiphord bore, connect i¢
firmly to those cartilages (a).

So many different ways this small bone may be
formed, without any inconvenience : But then some
of these positions may be so directed, as to bring on a
great train of 1l consequences 3 particularly, when

¥ Clypealis, gladialis,

tom stomachi, epiglotalis
scutiformis, ensiculata.

(@) Weitbrecht, Syndesmolog. p 121, 1

mucronata, malom, granatom, scu-
cultralis, medium furcule inferioris,

S



Connexion.

Flatg, at
Birth.

Uses.

- Motions of

the Ribs
and Ster-
M,

72 OF THE SKELETON.

the lower end is ossified, and is too much turned out-
wards or inwards (@), or when the conjunction of this
appendir with the sccond bone is too weak (4).

“The sternum 1s joined by cartilages to the seven
upper ribs, unless when the first coalesces with it in an
intimate union of substance ; and its unequal cavity
on each side of its upper end is fitted for the ends of
the clavicles.

The sternum most frequently has four round small
bones, sorrounded with cartilage, n cluldren born at
the full time ; the uppermost of these, which is the
first bone, being the largest. Two or three other very
small bony points are likewise to be seen in several
children. 'The pumber of bones increases for some
years, and then diminishes, but uncertainly, till they
are at last united into those above described of an
adult.

“The uses of this bone are, to aflord origin and in-
sertion to several muscles ; to sustain the mediastinum,
to defend the vital crgans, the heart and lungs, at the
fore-part ; and, lastly, by serving as a moveable ful-
crum of the ribs, to assist considerably in respiration :
Which action, so far as it depends on the motion of the
bones, we are now at liberty to explain.

“When the ribs that are connected by their car-
tilages to the sternum, or to the cartilages of the true
ribs, are acted upon by the intercostal muscles, they
must ail be pulled from the oblique position which
their cartilages kept them in, nearer to right angles
with the vertebrae and sternum, because the first or
uppermost tib is by much the most fixed of any;
and the cartilages making a great resistance to raising
the anterior ends of the ribs, their large arched middle
parts turn outwards as well as upwards. The ster-

num, pressed strongly on both sides by the cartilages

(a) Rolfinc. Dissert. Anat. lib. 2. cap. 41.— Paaw, de ossib.
part. 1. cap. 5. and part. 3. cap. 5.— Codronchi de prolapsu car-
Lilagin. muocronat.

(&) Paaw, ibid.—Borrich. act. Hafn, vol. 5. ob. 79.—-Bonet.
Sepulchret, anat. tom. 2. lib. 3. { 5. Append. ad obs. 8. et ibid. -
§ 7. obs. 19,
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of the ribs, is pushed forwards, and that at its several
parts, in proportion to the length and motions of 1ts
“supporters, the ribs ; that is; most at 1ts lower end.
The sternum and the cartilages, thus raised forwards,
must craw the diaplhragm connected to them 5 consc-
quently so far stretch it, and bring it nearer to a planc.
"I'he -power that raises this bone and the cartilages,
fixes them sufficiently to make them resist the action
of the diaphragm, whose libres contract at the same
time, and thrust the wviscera of the abdumen down-
wards. The arched part of the ribs being thus moved
outwards, their anterior ends and the sternum being
advanced forwards, and the diaphragm being brought
nearer to a plain surface, instead of being greatly con-
vex on each side within each cavity of the thorawr, it
is evident how considerably the cavity, of which the
nine or ten upper ribs ave the sides, must be widened,
and made deeper and longer. While this is doing in
the upper ribs, the lower ones, whose cartilages are
not joined to the sternum or to other cartilages, move
very differently, though they conspire to the same in-
tention, the enlargement of the thorex: For having
no fixed point to which their anterior ends are fastened,
and the digphragm being inserted jnto them at the
place where it runs pretty straight upwards from its
origin at the wvertcbrae, these ribs are drawn down-
“wards by this strong muscle, and by the muscles of
the abdomen, which, at this time, are resisting the
stretching force of the bowels ; while the intercostal
muscles are polling them in the contrary directien, to
wit, upwards : The effect therefore of either of these
powers, which are antagonists to each other, 15 very
little, as to moving the ribs either up or downj but
the muscles of the abdumen, pushed at this time out-
wards by the wiscera, carry these ribs along with
them. Thus the thorez is not only not allowed to be
shortened, but is really widened at its lower part, to
assist in making sufficient space for the due distension
of the lungs,

As soon as the action of these several musclés
ccases, the elastic cartilages extending themselves to
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their natural situation, depress the upper ribs, and the
sternum subsides 3—the diaphragm is thrust up by the
viscera abdominalia, and the oblique and transverse
muscles of the belly serve to draw the inferior ribs in-
wards at the same time. By these causes, th- cavity
of the breast is diminished in all its dimensions.

Though the motions above deseribed of the ribs
and sternwin, especially of the latter bone, are so small
in the mild respiration of a healthy person, that we
can scarcely ohserve them; yet they are manifest
whenever we designedly increase cur respiration, or
are obliged to do it after exercise, and in several dis-
eases,™

OF THE SUPERIOR EXTREMITIES.

AvuTHORS are much divided in their opinions about -
the number of bones which each superior extremity t
should be said to consist of, some descsibing the cla-
vicle and scapula as part of it, others classing these
two bones with those of the thsrax : But since most
quadrupeds have no clavicles, and twe human thorax
can perforss its functions right when the seapula is
taken away (@), whereas it is impossible for us to have
the right use of our arms without these bones ; I must
think that they belong to the swperior extremities ;
and thevefore shall divide each of them into the
showlder, arm, fore-arm, and hand.

The SHOULDER consists of the calvicle avd scapula.

CravicuLa, or eollar-boney T is the long crooked
bone, in figue like an [ftelic /; placed almost horizon-
tally between the upper lateral part of the sternum
and what 15 commonly called the top of the shoulder,

* On this subject see Barcl. Musenl. Mot. p. 514 E.

t Kwdw pue iegoadi;. Enata, adnata, explanata membra,
artus.  Atlantal extremity, Barel. K.

(@) Philosoph. transact. numb. 449, { 5.

i Os jugulare, jugulum, furculs, ligula, clavis, humeras
guibusdam,
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which, as a clavis or beam, it bears off from the trunk
of the body. |

The clavicle, as well as other long round bones, 1s
larger at its two ends, than in the middle. The end
next to the sternwm * is trrangular : The angle be-
hind is considerably produced, to form a sharp ridge,
to which the transverse ligament extended from one
clavicle to the other is fixed (@). The side opposite
to this is somewhat rounded. The middle of this pro-
tuberant end is as irregularly hollowed, as the cavity
in the sternzm for receiving it 1s raised 3 but n a re-
cent subject, the irregular concavities of both are sup-
plied by a moveable cartilage, which 13 not only
much more clesely connected every where by liga-
ments to the circumference of ‘the articulation, than
those of the lower juw are; but it grows to the two
bones at both 1ts internal 1 and external I end ; its sub-
stance at the aternal end being soft, but very strong,
and resembling the intervertebral cartilages (4).

From this internal end, the clavicle, for about two

fifths of its length, is bended obliquely forwards and

downwards, On the upper and fore-part of this cur-
vature o small ridge is seen, with a plain rough sur-
face betore it ; whence the musculus sterno-hyvideus
and sterno-masioidens have in part their origin,  INear
the lower angle a small plain surface is often to be
remarked, whes the first rib and this bone are con-
tiguous (¢), and are connected by a firm ligament (d).
From this a rough plain surface is extended out-
wards, where the pectoral muscle has part of its origin.
Behind, the bone is made flat and rough by the in-
sertion of the larger share of the subclavian muscle.
After the claviele begins to be bended backwards, it

L Hmemﬂpw}-rl;- .

(@) Riolan Encheirid. Anat. lib. 6. cap. 17.—Winslow,
Expos. Anat des os fiais, § 248 —Weitbrecht, Act. Petropolit,
tom. iv. p. 235. et Syndesmolog, sect. 2 L. § 3.

+ Mesial.. E. { Lateral. E.

(h) Weitbrecht. Syndesmolog. sect. 2. 1. § 6

(¢) Dionis, Sixieme demonst. des os.

(d) Weitbrecht. Syndesmolog. sect, 2, 1. { 7



176 @F THE: SKELETON. =

is_rouad, but soon after becomes broad and thin-;
which shape it retains to its extermal end, Along the
external * concavity, a rough sinuosity runs, from
which seme part of the deltoid muscle takes jts rise :
—Opposite to this, on the convex edge, a scabrous
ridge gives insertion to a-share of the cucullards mus-
cle. 'The upper surface of the clavicle here is flat s

“but the lower is hollow, for lodging the beginning of

Forgmind,

Substance.

Connexion,

the miesculus subelavius ; and towards its back-part a
tubercle rises, to which, and a roughness near it, the
stroag short thick ligament connecting this bone to
the coracoid process of the seapula is fixed.

The external end T of this bone is horizontally ob-
long, smooth, sloping at the posterior side, and tipped
in a recent subject with a cartilage, for its articulation
with the ecromion scapuie. Round this the bone is
spongy, for the firmer conn:ction of the ligaments,

The medullary arteries, having their direction ob-
liquely outwards, enter the clavicles by one or more
small passages i the middle of-their back-part.

"The substance of this bone is the same as of the
other round long bones.

The triangular unequal interior end of each cle-
wieley has the cartilage above desceribed interposed he-
twixt it and the irregular cavity of the sternum. The
ligaments, which sucroond this articulation to secure
tt, are so short and streng, that litt!s motion can be
allowed any way; and the strong ligament that is
stretched across the upper furcula of the sternwm, from
the posterior prominent angle of the one clavicle,
to the same place of the other clavicle, serves to keep
cach of these bones more firmly in their place. By
the assistance, however, of the moveable mntervening
cartilage, the clavicle can, at this joint, be raised or
depressed, and moved backwards and forwards so
much, as that the external end, which is at a great
distance from that axis, enjoys very conspicuous mo-
tions. The articnlation of the exterior end of the

# Sterno-lateral, E.
1 "Emaps.
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clavicle shall be considered after the description of the
scapula. _

The clavicles of infants are not deficient in any of State at
their parts 3 ner have they any epiphyses at their ex- Birth.
tremities joined afterwards to their bodies, as most
other such long bones have, which preserv-s them
from being hended too much, and from the danger of
any unossificd parts being separated by the force -

which pulls the arm forwards.

" The uses of the clavicles are, to keep the scapule, Uses.
and consequently all the swperior extremities, from
falling in and forwards upon the thoraw ; by which,

as in most quadrupeds, the motions of the arms would

be much coufined, and the breast made too narrow.
The clavicles likewise afford origin to several muscles,

and a defence to large vessels.

From the situation, figure, and use of the clavicles,
it is evident, that they are much exposed to fractures ;
that their broken parts must generally go past each
other; and that they are with difficulty kept in their
place afterwards.

SCAPULA, or shoudder-blade *, is the triangular bone Scepuli,
sitnated on the out-side of the ribs, with its longest
side called its base, towards the spinal processes of the
vertebrae, and with the angle at the upper part of this
side ~about three inches, and the lower angle at a
greater distance from these processes. The back-part +
of the scapula has nothing but the thin ends of the ser-
ratus anticus major and subscapularis muscles between
it and the ribs : But as this bone advances forwards,
its distance from the ribs increases. The upper or
shortest side, called the superior costa of the scapula
15 nearly horizontal, and parallel to the second rib.

The lower side, which is named the inferior costa, is
extended obliquely from the third to the eighth rib.
The situation of this bone, here described, 1s when

* wpomwdaros, swiviieioy, latitudo humeri, scoptulum vel sutulum:
opertum, spaiula, ala, humerus, clypeus, scutum thoyacis,
} Viz. of the sternal or central surface. E.

)
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people are sitting or standing in a state of inactivity,
and allowing the members to remain in the most na-
tural easy posture. The inferior angle of the scapitla
1s very acute ; the upper one is near to a right angle 3
and what 1s ecalled the anterior, does not deserve the
name, for the two sides do not meet to form an angle.
The body of this bone is concave towards the ribs,
and convex behind, where it has the name of dorsum *.
Three processes are generally reckoned to proceed
from the seapula. 'The first is the large spine that
rises from its convex surface behind, and divides it
unequally. The second process stands out from the
fore-part of the upper side 5 and, from its imaginaiy
resemblance to a crow’s beak, is named coracordes .
The third process is the whole thick bulbous fore-part
of the bone.

After thus naming the several constituent parts of
the scapula, the particular description will be more
eastly understood.

The base, which is tipped with cartilage in a young
subject, 1s not all straight : For above the spine, it
runs obliquely forwards -to the superior angle ; that
here it might not be too protuberant backwards, and
so bruise tbe muscles and teguments: Into the oh-
lique space the musculus patientiae T is inserted. At
the root of the spine, on the back-part of the hase, a
triangular plain surface is formed, by the pressure of
the lower fibres of the trapexins. Below this the edge
of the scapula is scabrous and rough, for the insertion
of the serratus major antieus and rhomboid muscles.

The back-part of the inferior angle is made smooth
by the latissimus dorsi passing over it. 'This muscle
also alters the direction of the 2nferior costa some way
forwards from this angle : and so far it is flatted be-
hind by the origin of the teres major.  As the nferior
eosta advances forwards, it is of considerable thickness,
is slightly hollowed and made smooth behind by the-

¥ Redurses. : s
'i' ﬁltﬂ]‘lut‘ﬂiﬂﬂﬂ, Sigmﬂ'ldfs’ &igifausr ﬂnclstr{udm
, 1 Levator scapule, Alb, E,
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teres minor, while it has a_fossa formed into 1t below
by part of the subscapularis ; and between the two a
ridge with a small depression appears, where the longis
extensor cubiti * has its origin.

The superior costa is very thin; and near its fore- Supevioz
part there is a similunar niche, from one eud of w'hich Costa.
to the other a ligament is stretched 5 and sometimes
the bone is continued, to form one, or sometimes two
holes for the passaze of the scapular blood-vessels and
nerves, Immediately behind this semrlunar cavity
the coraco-hyoid muscle bas its 1ise.  From the niche
to the termination of the fosse for the teres minor, the
seapula is narrower than any where else, and supports
the third process. This part has the name of cervia.

The whole dorsuin of the scapula 1s always said to Dersum.
be convex; but, by reason of the raised edges that
surround 1t, it is divided into two cavities by the
spine, which is stretchied from behind forwards, much
nearer to the superior than to the inferior eosta. The
cavity above the spine is really concave where the -
supra-spinatus muscle 1s lodged ; while the surfuce of
this hone below the spine, on which the dufra-spinatus
muscle is placed, is convex, except a_fossa that runs at
the side of the inferivr costa.

The internal or anterior T surface of this Lone isInternal
~ bollow, except in the part above the spine, which is Surface.
convex. The subscapular s muscle is extended over
this surface, where it forms several ridges and inter-
mediate depressions, commonly mistaken for priats of
the ribs ; they point out the interstices of the bundles,
of fibres of which the suwbscapularis muscle is com-
posed (a). :

The spine T rises small at the base of the scapulu, Spine.
and becomes higher and broader as it advances foi-
_wards,  On the sides it is unequally hollowed and

erooked, by the actions of the adjacent muscles. Its

* Long head of the Triceps brachii, Alb. E.
t Sternal or central. E,

{a) “ri“f]““'; in Memoires de 'acad. des sciences, 1725 «
3 Pagus, daagins wuerheruy; eminentia scapularum.
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ridge * 1s divided into tweo rough flat surfaces : Into
the upper one, the trapezius muscle is inserted ; and
the lower one has purt of the dtteid fixed to it.  The
end of the spine, called acramion +, or top of the shoul-
der.is broad and flat, and is sometimes jomned to the
spine only by a cartilage (¢). The anterior edge of
the acromion is flat, smooth, and covered with a car-
tilage, for its articulation with the external end of the
clavicle ; and it is hollowed below, to allow a passage
to the infra and supra spinati muscles, and free mo-
tion to the os Aumers.

The coracoid T process is crooked, with its point
inclining forwards 5 so that a hollow is left at the lower
side of its root, for the passage of the infra-scapula-
res muscle.  The end of this process is marked with
three plain surfaces. Into the internal, the serraties
minor antcus is inserted : From the external, one
head of the biceps flexor cubiti vises; and from the
lower one, the coracobrachialis has its origin. At the
upper part of the root of this process, immediately be-
fore the semilunar cavity, a smooth tubercle appears,
where a ligament from the clavicle is fixed. From all
the external side of this coracoid apophyse, a broad
ligament goes out, which becomes narrower where it
15 fixed to the acromion. The sharp pain, violent in-
flammation, and tedious cure of contusions in this part,
are probably owing to these tendons and hgaments
being hurt.

From the cerviv scapule the third process is pro-
duced. 'The fore-part of this is formed into a glenoid
cavity ||, which is of the shape of the longitudinal sec-
tion of an egg, bemg broad below, and narrow above.
Between the brims of this hollow and the fore-part of
the root of the spine, a large sinuosity is left for the
transmission of the supra and infra-spinati muscles ;

# Pteriginm. crista. ;

+ Eaaps iyxugau?#;, xoprxeudng, xerexidis, acromii 08, Stm-
Mus armus, rostoum procinum, processus digitalise

(@) Sue Trad. d'osteol p. 160. ;

1’ Ayrvgaudng, eiypmonidns, vostriformis,

ﬁr e oxdTYAIS,
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and on the upper-part of these brims we may remark
a smooth surface, where the second head of the buweps
flexor cubiti has its origin.  "The root of the supercilic
is rough all round, for the firmer adhesion of the cap-
sular ligament of the articulation, and of the cartilage
which is placed on these brims, where it is thick, but
becomes very thin as it is continued towards the muddle
of the cavity, which it lines all over.
~ The meduallary vessels enter the scapula near the
base of the spine.

The substance of the scapula, as mn all other broad Substance,
flat benes, is cellular, but of an unequal thickness
for the neck and third process are thick and strong.
The inferior costa, spine, and coracoid process, are of
a middle thickness ; and the body 1s so pressed by the
muscles, as to become thin and diapbanous.

The scapula and clavicle are joined by plain suv- Conexion.
faces, tipped with cartilage * 5 by which neither bone
1s allowed any considerable motion, being tightly tied
down by the common capsular higament, and by a
very strong one which proceeds from the coracoid pro-
cess 3 but divides into two before it is lixed into the
clavicle, with such a dirvection, as either can ailow this
bone to have a small rotatien, in which its posterior
edge turns more backwards, while the anterior one
rises farther forwards ; or it can yield to the fore-part
of the scapula moving downwards, while the back-part
of it 1s drawn upwards ; in both which cases, the ob-
long smooth articulated surfaces of the clavicle and
scapula ave not in the same plane, but stand a little
transversely, or across each other, and theveby pre-
- serve this joint from luxations, to which it would be
subject, if either of the bones was to move on the other
perpendicularly up and down, without any rotation.
Sometimes a moveable ligamentous cartilage is found
m this joint ; otherwhiles such a cartilage is interposed
only at the anterior half of it; and in some old sub-
jects I bave found a sesamoid bone here (@). The:

* Acromion szrexias. clansure,
(@) Jac. Syiv. Isagog. avat. lib. L cap. %,
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seapula 1s connected to the head, os Ayoides, vertebrae,
ribs, and avm-bone, by muscles, that have one end
fastened to these bones, and the other to the scapula,
which can move it upwards, downwards, backwards,
or-forwards 3 by the quick succession of these mo-
tions, its whole body is carried in a circle. But he-
ing also often moved as upon an axis perpendicular to
its plane, its circumference torns in a circle whose
centre 1s this axis (). Whichever of these motions
it performs, it always carries the outer end of the cla-
vicle and the arm along with it. The glewoid cavity
of this bone receives the os humeri, which plays in it
as a ball in a socket, as will be explained more here-
atter.

The vse of the scapula is, to serve as a_fulerum to
the arm; and, by altering its position on different
occasions, to allow always the head of the os Awmeri a
right situated socket to move in; and thereby to as-
sist and to enlarge greatly the motions of the superior
extremily, and to aflord the muscles which rise from it
more advantageous actions, by altering their direc-
tions to the bone which they are to move. This bone
also serves to defend the back-part of the thorax, and
is often employed to sustain weights, or to resist forces,
too great for the arm to bear,

The base, acromion, coracoid process, and head of
the scapuls, ave all in a carlilaginous state at birth ;
and the three first are joined as epiphyses ; while the
head, with the glenoid cavity, is not formed into a dis-
tinct separate bone, but is gradually produced_by the
ossification of the body of this bone being continwed
forwards. |

The Ary has only one bone, best knownr by the
Latin pame of o5 Aumeri * ; which is long, round, and.
nearly straight.

The upper T end of this bene I is formed into a large

(@) See Winslow, Memvires de P'acad. des seiences, 1726.

* Acrocolium.

4+ Proximal. E.

§ Axganie, @revn os brachii, armi, adjutorium, parvum bra.
ehiom, canna brachil.
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round smooth head, whose middle point is not in a straight
line with the axis of the bone, hut stands obliguely
backwards from it. The extent of the head is distin-
guished by a circular fosse surrounding its base, where
the head is united to the bone, and the capsulay lisa-
ment of the joint is fixed. Below the fore-pust of its
base two tubercles stand out : The smallest one, which
15 situated most to the inside *, has the tendon of the
subscapularis muscle inserted into it. The larger more
external T protuberance is divided, at its upper part,
into three smooth plain surfaces ; into the anterior of
which, the musculus supra-spinatis ; into the middle
or largest, the ¢nfra-spinatus ; into the one behind, the
teres minor, is inserted. Between these two tubercles,
exactly in the fore-part T of the bone, a decp long
Jossa is formed, for lodging the tendinous head of the
biceps flexor cubiti ; which, after passing, in a manner
peculiar to itself, through the cavity of the articula-
tion, is tied down by a tendinous sheath extended
across the fosse ; in which, and in the neighbouring
tubercles, are several remarkable holes, which are pe-
netrated by the tendinous and ligamentous fibres, and
by vessels. On each side of this fossa, as it descends
in the os /emeri, a vough ridge, gently flatted in the
middle, runs from the roets of the tubercles. The
tendon of the pectoral muscle is fixed into the interior
of these ridges, and the latissimus dorsi, and teres ma-
Jory are inserted into the internal one. A little behind
the lower end of this last, another rongh ridge may be
observed, where the coraco-brackiclis is inserted.—
From the back-part of the root of the largest tubercle
a ridge also is continued, from which the breeds caten-

* Most-ulnad. 1In the description here given of the hume-
rus. the limb is supposed to he viewed in the supine posilion, or
pendulous with the palin of the hand directed forwards. In this
position those parts that look towards the radius arc external ;
those towards the ulna internal ; those towsards the palm. anta.
vior ; and those towards the elbow posterior, F.

1+ Most radial. E.

§ Thenal side. B,
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sor-cubiti® rises. This bone is flatted on the inside,
about its middle, by the belly of the biceps Sexor cu-
biti.  In the middle of this plain surface, the entry of
the medallary artery is seen slanting obliquely down-
wards, At the fore-side of this plane the bone rises
m a sort of ridge, which is rough, and often has a
great many smail holes in it, where the tendon of the
strong delfoid muscle is inserted; on each side of .
which the bone is smooth and flat, where the drackicus
tnternus vises.  The exterior of these two flat surfaces
is the largest; behind it a superficial spiral channel,
formed by the wmutscular nerve and the vessels that ac-
company it, runs from behind forwards and down-
wards. The body of the os Aumeri is flatted behind
by the extensors of the fore-arm. Near the lower end
of this bone, a large sharp ridge is extended on its out-
side, from which the musuclus supinator radii longus,
and the longest head of the ewtensor carpi radialis
vise.  Opposite to this, there is another small ridge to
which the aponeurotic tendon, that gives origin to the
fibres of the internal and external drac/ie: muscles is
lixed ; and from a little depression on the fore-side of
it, the prenator radii teres rises.

The body of the os Jfwumeri becomes gradually
broader towards the lower f end, where it has several
processes 3 at the roots of which, there is a cavity be-
fore, and another behind ||. The anterior is divided
by a ridge into two; the external, which is the least,
receives the end of the radius; and the internal re-
ceives the cornotd process of the w/na in the flexions
of the fore-arm, while the posterior deE]: triangular ca-
vity lodges the olecranon in the extensions of that
member. The bone betwixt these two cavities is
pressed so thin by the processes of the u/na, as to appear
diaphanous in several subjects. The sides of the pos-
berior cavity are stretched out Into two processes, one

# Shorl bead of the Triceps brachii. Alb. E.
4 Radialis externus longior. Alb, E.

1 Distal. E.

| BxSpid:45.
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on each side 3 These are called condyles 5 from each of
which a strong ligament goes out to the hones of the
fore-arm. 'The external * condyle, which has an ob-
lique direction also forwards in respect of the internal +,
‘when the arm is in the most natural posture (a), is
equally broad, and has an obtuse smooth head rising
from it forwards. From the rough part of the condyle,
the inferior head of the bicornis I; the extensor digito-
rum communis, extensor carpi ulnaris §, anconeeus,
and some part of the supinator radii brevis, take thew
rise ; and on the smooth head the upper end of the
radius plays. Immediately on the outside of this,
there is a sinnoesity made by the shorter head of the
bicornis muscle, upon which the muwsculir nerve 1s
placed. The internal condyle is moere pointed and
protuberant than the external, to give origin to some
part of the flexor carpi radiakis ||, pronator radii teres,
palmarts longus, flexor digitorwm subiimis, and flevor
carpt uinaris §[. Between the two condyles, is the
trochlea or pully, which consists of two lateral protu-
berances, and a middle cavity, that are smooth and
covered with cartilage. When the fore-arm is ex-
tended, the tendon of the internal brachieus muscle 1s
lodged in the fore-part of the cavity of this puliy.---
The external protuberance, which is less than _the
other, has a sharp edge behind ; but forwards, this
ridge is obtuse, and separated from the little head, al-
ready described, only by a small fusse, in which the
joined edges of the ulna and radius move. The in-
ternal protuberance of the pully is largest and highest 3
and therefore in the motions of the w/na vpon it, that
‘bone would be inclined ontwards, was it not supported
by the radius on that side. Between this internal pro-

#* Radal. E,

1 Ulnar I,

(@) Winslow, Memoires de 'acad. des sciences, 1722,
1 Radialis externns. Alb. .

§ Ulnaris externus. Alh. E,

|| Radiafis internus. Alb, T,

9 Ulnaris internus. Alb, I,
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tuberance and condyle, a sinuosity may be remarked,
where the w/nar nerve passes.

The substance and the internal structure of the os
humeri is the same, and disposed in the sume way, as
in other loog hones.

The round liead at the upper end of this bone is ar-
ticulated with the glensid cavity of the seapula;
which being superficial, and baving long ligaments,
allows the arm a free and extensive motion. These li-
gaments are however considerably strong ; for, be-
sides the common capsular one, the tendons of the
muscles perform the office, and have been described
under the name of Zigaments. Then the acromion and
coracoid process, with the strong broad ligaments
stretched betwixt them, secure the articulation above,
where the greatest and most frequent force is applied
to thrust the head of th= bone out of its place. It is
true that there is not nearly so strong a defence at the
lower part of the articulation; but in the ordinary
postures of the arm, that is, so long as it is at an acute

-angle with the trunk of the body, there cannot be any

force applied at this place to occasion a luxation, since
the joint is protected so well above.

- The metions which the arm enjoys by this articula-
tion, are to every side 3 and by tiie succession of these
diffcrent metions, a circle may be described. Besiiles .
which, the hone performs a small rotation round its
own avis. Dot though this can be perfermed with
the :ound head in all positions ; yet as these vary, the
effects upon the body of the bone are very diflerent :
Yor, 1f the middle of the head is the centre of rotation,
as it is when the arm bhangs down by the side, the bod
of the bone is moved only forwards and backwards;
because the axis of motion of the head is nearly at
right angles with the length of the bone () ; where-
as, when the arm is raised to right angles with the
trunk of the body, the centre of motion, and the axis
of the bone, come to be in the same straicbt line 5 and
therefore the body of the s fumeri performs the same

(2) Hippocrat. de articul. § 1.
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~motion with its head. Though the metions of the arm

seem to be very extensive, yet the larger shaie of
them depends on the motion of the scapule. 'The
lower end of the os Aumicriis articulated with the bones
of the fore-arm, and carries them with it in all its mo-
tions, but serves as a base on which they perform the
wotions peculiar to themselves; as shall be deseribed
afterwards *.

Both the ends of this bone are cartilaginous in a State at
new-born infant, and the large head with the two tu- Birth.
‘bercles, and the trockéea with the two condyles, become
epyplyses before they are united to the body of the
bone.

The FORE-ARM t consists of two leng bores, the pore A,
w/na and radius ; whose situation, in respect of each
other, is oblique in the least siraining or most natural
posture j that is, the w/za is not directly behind, nor
on the outside of the radius, but in a middle sitvaticn
between these two, and the redius crosses it.  The si-
tuation however of these two bones, and of all the
other bones of the superivr extremity that are not yet
described, is frequently altered ; and therefore, to shun
repetitions, 1 desire it may lie now remarked, that, in
the remaining account of the superior catremitu, I un-
derstand by the term of posterior that part which is
_in the same divection with the back of ihe bhand s b
anterior, that answering to the palm 5 by nterinal,
that on the same side with the thomb Ly external,
the side nearest to the little finger ; supposing the hand
always to be in a middle position between prowativn
and supination, .

Urxa t, sonamed from its being used as a ‘'measure, ye.
is the longest of the two bones of the fore-arm, and si-
tuated on the outside of the radiue.

At the upper end of the u/na ave two processes.--- Upper end. . |
The posterior § is the largest, and formed like a hook,

-
* See Barcl. Muscul. Mot. p. 381
t Cubitus, wngvs wdlvn, suyds, vina, lacerins.
§ Cubitus, mnyus weomnyum, focile majus, capna vel arunds
major, et inferior hrachii,

& Anconal. E,
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whose concave surface moves upon the pully of tlie
os fuemerd, and is called olecranon *, or top of the cubit.
—The convex back part of ‘it is rough and scabrous,
where the longus, drevis, and brachiceus externus, are
inserted.  The olecranon makes it unnecessary thut
the tendons of the extensor muscle should pass over
the end of the os Auwmeri ; which would have been of
ill consequence in the great {lexions of this joint, or
when any considerable external force is applied to this
part (). 'The anterior+ process is not so large, norv
does it reach so high as the one behind 3 but 15 sharper
at its end, ai:1 therefore is named coronoid.  Between
these two processes, a large semicireular or sigmoid
concavity 1s lefr; the surface of which, on each side
of a middle rising, is slanting, and exactly adapted to
the pully of the bone of the arm. Across the middle
of it, there 1s a small sinwosity for lodging mucilagt-
nous glands 3 where, as well as in a small hollow on
the internal side of it, the eartilage that lines the rest
of its surface is wanting. Round the Drims of this
concavity the Lone is rough, where the capsular liga- |
ment of the joint is implanted. Immediately below
the olecranon, on the back part of the u/na, a flat tre-
ancular spongy surface appears, on which we com-
monly lean.—At the internal side of this, there is &
larcer hollow surface, where the musclus anconeus i
lodued 5 and the ridge at the inside of this gives rise
to the muccrlus supinator radii brevis,—Between the
top of the ridge and the coronsid process is the semilu-
nated smooth cavity, lined with cartilage, in which,
and a ligament extended from the one to the other end
of this cavity, the round head of the radius plays.—
Tmmediately below it a rough hollow gives lodging
to mucilaginous glands. Below the root of the coro-
naid process, this bone is scabrous and unequal, where
the brachicus internus is inserted.  On the outside of

* Asgwwy, gibber enbitus, additamentum necatum. 4

(a) Winslow, Kxpgsition analomique da corps humain, traité
des os secs, § 970,

1 Thena!, XL
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that we observe a smooth concavity, where the begin-
ning of the flexor digtiorum {:-'Jr.:j}mdus sprouts out.
The body of the #/za is triangular. The mternal * Dody.
angle is very sharp where the higament that connects
the two bones is fixed : The sides, which make this
angle, are flat and rough,” by the action and adhesion
of the many muscles which are situated bere. At the
distance of one-third of the length of the w/na from the
top, in its fore-part, the passage of the medullary ves-
sels is to be remarked slanting upwards ¥.  The exter-
aal side of this bone is smooth, somewhat convex, and
the angles at each edge of it are blunted by the pres-
sure of the muscles equally disposed about them.
As this bone descends, it becomes gradually smaller 5 Lower end.
so that its lower end terminates in a little head, stand-
ing on a small neck. Towards the fore, but outer part
of which last, an oblique ridge runs, that gives rise to
the pronatar radii quadratus. 'The head 1s round, -
smooth, and covered with a cartilage on its internal
side, to be received into the semilunar cavity of the
radius ; while a styloid process 1 rises from its outside,
to which is fixed a strong ligament that s extended to
“the os cuneiforme and prsiforme of the wrist. Between
the back-part of that internal smooth side and this
process, a sinuosity is left for the tendon of the extensor
carpt winaris.  Oun the fore-part of the root of the
process, such another depression may be remarked
for the passage of the w/nar artery and nerve. The
end of the bone is smooth, and covered with a carti-

lage. Between it and the bones of the wrist, a doubly-
- eoncave moveable cartilage is interposed 5 which is a
coutinuation of the cartilage that covers the lower end
~of the radius, and is connected loosely to the root of
the styloid process, and to the rough cavity there; in
which mucilaginous glands are lodged.

The wlna is articulated above with the Tower end of Connection
the 05 Zumert, where these bones have depressions and
protuberances corresponding to each other, so as to

* Radial. E.
} Proximad. I,
i Temgezdy, malleolus externus.
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allow an easy and secure extension of the fore-arm tﬂ
almost a stlaight line with the arm, and flexion to -
very acute angle; but, by the slanting position of the
pully, the lower part of the fore-arm is turned out-
wards in the extension, and IH"I.\"dI‘I;lS in the flexion (rf) :
and a very small kind of rotation is likewise allowed in
all positions, especially when the ligaments are most
relaxed by the fore-arm being in a middle degree of
flexion. lite wina is also articulated with the radius
and carpus, in a manner te be related afterwards.

taDpius *, so called from its lmagmed resemblance
to a spoke nf a wheel, or to a weaver’s beam, is the
bone placed at the inside ofthe fore-arm. *Tis upper
end 1s formed mto a circular little head, which 1s hol-
lowed for an articulation with the tubercle at the side
of the pully of the os fwmeri ; and the half of the round
circumference of the head next to the w/na is smooth,
and covered with a cartilage, in order to be received
into the semilunated cavity of that bone. : Below the |
head, the radius 1s much smaller; therefore this part
is named its cervir, whichis made round by the action
of the supinator radit brevis. - At the external + root
of this neck, a tuberous process rises; into the outer
part of whichi the biceps flexor cubitiis inserted. From
this a ridge runs downwards and inwards, where the
supinator radit brevis is inserted ; and a little below,
and behind this ridge, there is a rough scabrous sur-
face, where the pronater radii teres is fixed.

The body of the radius is not straight, but convex
on its internal T and posterior surfaces 3 where 1t 1s also
made round by the equal pressure of the circumjacent
muscles, particularly of the' extensors of the thumb;
but the surfaces next to the w/na are flatted and rough,
for the origin of the muscles of the hand; and both
terminate in a common sharp spine, to which the strong

(a) Winslow, Memmrﬂs de P'acad. des scignces, 1722,

% Repyig, wagamdyiev, focile minus, canna minor, arunde
nunor.

+ Radial. E.

} Ulnar. K,
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Tigament extended betwixt the two lmne_s of the fore-
arm is fixed. A little below the beginning of the
lain surface, on its fore-part, where the fleaor muscle
of the last joint of the thumb takes its m-i_gin, the pas-_
of the medullary vessels is seen slanting uvpwards.
---The radius becomes broader and flatter towards the
lower end, especially ‘on its fore-part, where its prona-
tor guadralus muscle is situated. .
The lower end of the radius 1s larger than the su- Tower end
perior 3 though not in such a disproportion as the up-
per end of the u/na 1s larger than its 1uwt-:rif:nd.—--lts
back-part has a flat strong ridge in the middle, and
on each side. In asmall groove, immediatcly
“on the outside of the ridge, the tendon of the catensor
tertii internodit pollicis plays. In a large one be-
- yond this, the tendons of the indicator and of the com-
mon catensor muscles of the fingers pass.  Contiguous
to the u/na, there is a small depression made by the
extensor minimi digitz, On the inside of the ridge
‘there is a broad depression, which seems again sub-
divided, where the two tendons of the bicornis, or ea-
tensor carpt radialis, are lodged. Tl]eyi-}tgmal side
of this end of the radius 1s also hollowed hf‘ the ex-
tensors of the hirst and second joint of the thumb ; im-
- mediately above which, a little rough surface shews
' where the swpinator radit longus is inserted. The
ridges at the sides of the grooves, in which the tendons
play, have an amnular ligament fixed to them, by
which the several sheaths for the tendons are formed.
---The fore-part of this end of the radius is also de-
pressed, where the flexors of the fingers and flexor
cerpi racialis pass. The external side is formed inte
-4 semilunated smooth eavity, lined with a cartilage,
for receiving the lower end of the wina. The lowest
part of the radizs is formed into an oblong cavitv ; in
the middle of which is a small transverse rising,
gently bollowed, for lodging mucilaginous glands ;
while the rising itself is insinuated into the conjunction
_of the two bones of the wrist that are received into the
-eavity. The internal side of this articulation is fenced
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by a remarkable process * of the radius, from which a
ligament goes out to the wrist, as the stylord process of
the wlna with its ligament guards it on the outside.

The ends of both the bones of the fore-arm being
thicker than the middle, there 1s a considerable dis-
tance between the bodies of these bones; in the larger
part of which a strong tendinous, but thin ligament, is
extended, to give a large enough surface for the origin
of the numerous fibres of the muscles situated here,
that are so much sunk betwcen the bones, as to be
protected {rom injuries, to which they would otherwise
be exposed. DBut this higament is wanting near the
upper end of the fore-arm, where the supinator radit
breves, and flexor digitorum profundus, ave immediate-
ly connecte d (a).

Both ends of the hones of the fore-arm are first car-
tilages, and then epip/iyses in children.

As the head of the radius receives the tubercle of
the os Auwmers, it is not only bended and extended
along with the w/ra, but may be moved round its axs
in any position, and that this motion round its awis
may be sufficiently large, the ligament of the articu-
Jation 15 extended farther down than ordinary on the
neck of this bone, before it is connected to 1t ; and 1t
is very thin at its upper and lower part, but makes a
firm ring in the middle. This bone is also joined to
the #lna by a double articulation ; for above, a tuber-
cle of the radius plays in a socket of the wina ; whilst
below, the radius gives the socket, and the w/na the
tubercle : But then the motion performed in these two
15 very different; for at the upper end, the radius
does no more than turn round its axis; while at the
lower end, it moves in a sort of cycloid upon the round
part of the wlna ; and as the hand 1s articulated and
firmly connected here with the radius, they must
move together. When the palm is turned uppermost,
the radius is said to perform the supination ; when the
back of the hand is above, it is said to be prone. But

# Malleolus internus, processus styloides.
(@) Weithrecht, Syndesmolog. fig. 10, 11.
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then the quickness and large extent of these two mo-
tions are assjsted by the wlna, which, as was before ob-
served, can move with a kind of small rotation on the
sloping . sides of the pulley. This lateral motion,
though very ieconsiderable in the joint itself, is con-
spicuous at the lower end of such a long bone ; and
the strong ligament connecting this lower end to the
car pus, makes the hand more readily obey these me-
tions. When we design a large circular turn of our
hand, we mcrease it by the rotation of the os Awmeri,
and sometimes employ the spine and 7nferior extremi-
tzes, to make these motions of pronation or supination
of the hand large enough *.

The Haxp ¥ comprehends all from the joint of the Hand.
wrist to the point of the fingers. Its back part is con-
vex, for greaterfirmness and strength ; and it is con-
cave before, for containing more surely and conve-
niently such bodies as we take hold of. One half of
the hand has an obscure motion in comparison of what
the other has, and serves as a base to the moveable
half 5 which can ‘be extended back very little farther
than to a straight line ‘with the fore-arm, but.can be

~considerably bended forwards.

As the bones that compose the hand are of different
-shapes and uses, while several of them that are con-
~tiguous agree in some general characters; the hand
is, on this account, commonly divided into the carpus,
melacarpus, and ﬁf-’gﬁ?‘-ﬁ"-; among which last the thumb
1 reckoned. |

The Carrus T is composed of eight small spongy Carpus o
-bones, situated at the upper part of the hand. 1 shall Wrist.
describe each of these bones, under a proper name
taken from their figure (@) 5 because the method of
ranging them by numbers leaves anatomists too much
at hberty to debate very idly, which onght to be pre-
ferrved to the fiest number ; or, which is worse, several,

* See Barcl. Muscul, Mot. p. 595. E.
 "Axeisup, sUmma manus,

} Krusz brachiale, prima palma pars, rasetta.
(@) Lyser. Cult. Anat, lib. 5, cap. 2,

K
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without explaining the order they observe, @fierently
apply the same numbers, and "so confound (heir
veaders. Baut that the description of these bones may
be in the same order as they are found in the generality
of anatomical books, I shall begin with the range of
hones that are concerned in the moveable joint of the
Aiisty or are connected to the forc-arm, and shall after-
wards consider the four that support the thumb and
vssa metacarpi of the fingers. :

The cight bones of the carpus ave, os scaphoides,
lunare, cunetforme, pisiforme, trapezium, trapeoides,
magnum, unctforie,

The scaphordes is situated most internally * of those
that are articulated with the fore-arm. The lunare is
immediately on the outside T of the former. The
cuneiforme is pleased still more externally, but does
not reach so high up as the other two. The pisiforme
stands forwards into the palm from the cuneiforme 1.
The trapezium is the first of the second row §, and is
situated betwixt the seap/hoides and first joint of the
thumb.  The trapexoides is immediately on the outside
of the tragezium. 'The os magnum is still more ex-
ternal. 'The waciforme is farther to the side of the
little finger.

OsScaphoi- (g scaphoides || s the largest of the eight except
g one. It is convex above, concave and oblong below ;
from which small resemblance of a boat it has got its
name. Its smooth convex surface is divided by a
rough muddle fosse, which runs obliquely cross it.
The upper largest division is articulated with the
radius. Into the fossa the common ligament of the
jotut of the wrist 1s F.'xed; and the 'Ic!wer division 1s
joined to the trapezium and trapezoides. The con-
«avity receives maore than a half t_}f the round head
of the vs magnum. 'The external side of this hollow is

# Most Radiad. E.

} Ulnad. E.

t Distad, nlnad, and thenad of the euneiform bone. E.
§ i. e. beginning on the radial side. E.

| Kﬂ'ulcrs;}s;, naviculare,
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ormed into a semilunar plane, to be articulated with
the following hone. The internal, posterior, and an-
terior edges are rough, for fixing the ligaments that
connect it to the surrounding bones.

Os lunare * has a smooth convex upper surface, by Os Lunare.
which it is articulated with the radius. 'The mternal T
side, which gives the name to the bone, is 1n the form
of a crescent, and is jommed with the scaplioid ;—the
lower surface is hollow, for receiving part of the head
of the os magnum. On the outside 1 of this cavity is
another smooth, but narrow oblong sinuosity, for re-
ceiving the upper end of the as wnciforme: On the
outside of which a small round convexity is found, for
its connexion with the os cuneiforme. Between the
great convexity above, and the first deep inferior ca-
vity, there is a rough fossa, in which the circular Jiga-
ment of the joint of the wrist is fixed.

Os cuneiforme § is broader above, and tewards the 0s Cyune:-
‘back of the hand, than it is below and forwards ;forme.
which gives it the resemblance of a wedge. The su-
perior slightly convex surface is included in the joint
of the wrist, being opposed to the lower end of the
ulpa.  Below this the cuneiform bone has a rough
fossa, wherein the ligament of the articulation of the
wrist is fixed. *On the internal side of this bone,
where it 1s contignous to the os lunare, it is smooth
and slightly concave. Its lower surface, where it is
contignous to the os wnciforme, is oblong, somewhat
spiral, and concave. Near the middle of its anterior
surface a circular plane appears, where the os pisifurme
15 sustained.

Os pisiforme || is almost spherical, except one cir- Os Pisi.
cular plane, or slightly hollow surface, which is cover-Jorme.
ed with cartilage for its motion on the cuneifirm bone, 143
from which its whole rough body is prominent for-

#* Lunatum.
1 Radial. E.
1 Ulnad. E.
. § Triquetrum.
I Cartilaginosum, subrotundum, rectum.
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wards into the palm ; having the tendon of the flewvor
carpi wlnaris, and a ligament from the styloud process
of the wlna, fixed to its upper part; the transverse
ligament of the wrist is connected to its internal side;
ligaments extended to the wacifurm bone, and to the
os metacarpt of the little finger, are attached to its
lower part 3 the abductor minmwni digiti has its origin
from its fore-part; and, at the internal side of it, a
small depression is formed, for the passage of the ulnar
nerve.

Trapezium * has four unequal sides and angles in its
Lack-part, from which it has got its name. Above,
its surface is smooth, slightly hollowed, and semici-
cular, for its conjunction with the os scaphoides. Its
extetnal side is an oblong concave square, for receiv-
ing the following bone. -The inferior surface is formed
into a pulley ; the two protuberant sides of which are
external and internal. “On this pulley the first bone
of the thumb is moved. At the external side of the
external protuberance, a small obleng smooth surface
is formed by the os metacarpi indicis. The fore-part
of the trapezium is prominent in the paim, and, near
to the external side, bas a sinuosity in it, where the
tendon of the flexor carpi radialis is lodged 5 on the
ligamentous sheath of which the tendon of the flewor
tertit internodii pollicis plays : And still more exter-
nally the bone 1s scabrous, where the transverse liga-
ment of the wrist is connected, the abductor and flexor
primé internodit pollicis have -their origin, and liga-
ments go out to the first bone of the thumb.

Os trapezoides t, so called from the irregnlar quad-
rangular figure of its back-part, is the smallest hone
of the wrist, except the pisiforme. The figure of it 18
an irregular cube. It has a small hollow surface
above, by which it joins the scaphoides; a long con-
vex one internally, where it is contiguous to the tra-
pemivm ; a small external one, for its conjunction with
the os magnwm ; and an inferior convex surface, the

# Og cubiforme, trapezoides, multangulum majus,
t Trapeziom, multangulum minvs,
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edges of which are however so raised before and be-
hind, that a sert of pulley is formed, where it sustains
the s metacarpi indicis.

Os magnum,* so called because it is the largest hone 0s Mug-
of the carpus, i3 oblong, having four quadrangulay 7w
sides, with a round uppert end, and a triangular plain
one below. T—The round head is divided by a small
rising, opposite to the connexion of the os scaphoides
and luznare, which tegether form the cavity for receiv-
ing it.—On the inside a short plain surface joins the os-
magnum to the trapexnides.—On the outside is a Jong
narrow concave surface, where it is contiguous to the
os unciforme. 'The lower end, which sustams the
metacarpal bone of the middle finger, 1s triangular,
slightly hollowed, and farther advanced on the interml -
side than on the external, having a considerable ob-
long depression made on the advanced inside hy the

metacarpal bone of the fore-finger; and generally
there is a small mark of the os metacarpl digite anau-
lar’s on its external side. i

Os unctforme || has got 1ts. name from a thin broad g5 Uy
process that stands out from it forwards into the palm, farme.
and is hollow on its inside, for allording passape to the
tendons of the flexors of the fingers, To this process
also the transverse ligament 13 fixed, that binds down
and defends these tendons; and the flexor and b-
ductor muscles of the little finger have part of thew
origin from it. The upper plain surface 15 small,
convex, and joined with the s fwuere :—The internal
side 1s long, and slightly convex, adapted to the con-
tiguous os magnum :—The external surface 1s obligue,
and irregularly convex, to be articulated with the
cuneiform bone : The lower end is divided into two
concave surfaces ; the external 15 joined with the me-
tacarpal bone of the little finger, and the mteraal ouo
is fitted to the metacarpal bone of the ving-finger.

* Maximum, capitatum:
$ Proximal. E,

1t Distad. E.

{f Cuneuorme.
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In the description of the preceding eight bones, L
have mentioned only those plain surfaces covered
with cartilage, by which they are articulated to each
other, or to some other bones, except in some few
cases, where something extraordinary was to be oh-
served 3 and I have designedly omitted the other
rough surfaces, lest, by crowding too many words in
the description of snch small bones, the whole should
be unintelligible: But these scabrous parts of the
hones may easily be understood, after mentioning
their figure, 1f it 1s observed, that they are generally
tound only towards the baek or palm of the hand ;
that they are all plain, larger behind than before 5 and
that they receive the different ligaments, by which
they are connected either to neighbouring bones, or te
onc another ; for these ligaments cover all the bones,
and are so accurately applied to them, that, at frst
view, the whole carpus of a recent subject appears one
smooth bone (a).

As the surfaces of these bones are largest belind,

the Carpusthe figure of the whole conjoined must be convex

Mations,

there, and concave before ; which concavity 1s still
more increased by the os pisiforme, and process of the
os unctforme, standing forwards on one side, as the tra-

pezium does on the other : And the bones are securely

kept in this form, by the broad strong transverse liga-
ment connected to these parts of them that stand pro-
minent into the palm of the hand. The convexity be.
hind renders the whole fabric stronger, where it is
most exposed to injuries ; and the large anterior hol-
low is necessary for a safe passage to the numerocus
vessels, nerves, and tendons of the fingers.

'T'he substance of these bones is spongy and cellie
lar, but strong in respect of their bulk,

The three first bones of the carpus make an oblong
head, by which they are articulated wifh the ca«ity
at the lower ends of the bones of the fore-arm ; so as

(a) Galen de usu part, lib, 2. cap. 8. Fora pavticular de-
seription of these ligaments, see Weilbrecht. Syndesmolog
p. D—068. '
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On account of the many tendons that pass upon the
lower end of the fore arm and the carpus, and of the
numerous ligaments of these tendons and of the bones, -
which have lnbricating liquors supplied to them, the
pain of sprains here is acute, the parts take long time
to recover their tone, and their swellings are very ob-
stinate.

MeracArRPUS* consists of four bones which sustain
the fingers. Each bone is long and round, with its
ends larger than its body. The upper + end, which
some call the base, is flat and oblong, without any con-
siderable head or cavity ; but it is however somewhat
hollowed, for the articulation with the carpus: It is
made flat and smooth on the sides wher: these bones
are contiguous to each other. 'Their bodies are flatted
on their back-part by the tendons of the extensors of
the fingers. 'The anterior surface of these bodies is &
little concave, especially in their middle ; along which
a sharp ridge stands out, which separates the musculi
enterossci placed on each side of these bones which are
there made flat and plain by these muscles.

Their Tower [ emds are raised into large oblong
smooth beads, whose greatest extent is forwards from
the axis of the bone. At the fore-part of each side of
the root of each of these heads, one or two tubercles
stand out, for fixing the ligaments that go from one.
metacarpal bone to another, to. preserve them from
heing drawn asunder :—Round the heads a rough ring-
may be remarked, for the capsular ligaments of the
lirst joints of the fingers to be fixed to 3 and both sides
of these heads are flat, by pressing on each other.

The substance of the metacarpal bones is the same
with that of all long bones.

At the time of birth, these bones are cartilaginous
at both ends, which afterwards become epiphyses.

The metacarpal bones are joined above to the nssa
carpi and to each other by nearly plain surfaces.

¥ Kril, wponagmey, aiides, kvingor, erivior, postbrachiale, peg-

tus, palma, pecten. '
1 Proximal. E,
1 Diseal. E.
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These connections are not fit for large motions. The
articulation of their round heads at the lower ends with
the cavities of the first bones of the fingers, is to be
taken notice of hereafter.

The concavity on the fore-part of these metacarpal
hones, and the placing their bases on the arched carpus,
cause them to form a hollow in the palm of the hand,
which is often useful to us. The spaces between them
lodge muscles, and their small motion makes them fit
supportexs for the fingers to play on.

Though the ossa metacarpi so far agree, yet they Differen-
may be distinguished from each other by the following ¢es:
marks.

"The os metacarpi indicis is generally the longest.—
Its base, which is articulated with the os trapezoides,
is hollow in the middle. The small ridge on the in-
ternal side of this oblong cavity is smaller than the
one opposite to it, and is made flat on the side by the
trapezium. 'The exterior ridge is also smooth, and flat
on the outside, for its conjunction witl the os magnum ;
immediately. below which a semicircular smooth flat -
surface shews the articulation of this to the second me-
tacarpal bone. The back-part of this base is flatted,
where the long head-of the extensor carpi radialis* is
inserted ; and its fore-part is prominent, where the
tendon of the flexor carpi radialis t is fixed. 'The ex-
ternal side of the bady of this bone is more hollowed
by the action of muscles, than the internal. The tu-
berele at the internal root of its head is larger than the
external. Its base is so firmly fixed to the bone it is
connected with, that it has no motion.

Os metacarpi medii digitt is generally the second in
length ; but often it is as long as the former; some-
times it is longer 3 and frequently it appears to equal
the first only by the os magnym being further advanced
downwards than any other bone of the wrist.  Its base
is a brond superficral cavity, slanting outwards ; the m-
ternal posterior angle of which is so promient, as ts—

# Radialis externns, Alb. F.
+ Radialis internus, Alb. 12,
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have the appearance of a process. The internal side
of this base 1s made plain 1n the same way as the ex-
ternal side of the former bene, while its external side
has two hollow circular surfaces, for joining the third
metacarpal bone, and between these surfaces there 1s a
rough fossa, for the adhesion of a ligament, and lodg-
ing mucilagious glands. The shorter head of tlhe
bicornis * 1s inserted into the back-part of this base.
The two sides of this bone are almost equally Hatted 3
only the ridge on the fore-part of the body inelines
coutwards, The tubercles at the fore-part of the root
of the head are equal. The motion of this bone is very
little more than the first metacarpal one has; and
therefore these two firmly resist bodies pressed against
them by the thumb, or fingers, or both.

Os metacarpi digiti annularis is shorter than the
second metacarpal bone.  Its base is semicireular and
convex, for its conjunction with the os unciforme. On
its internal side are two smooth convexities, and a
middle fossa, adapted to the second metacarpal bone.
The external side has a triangular smooth concave sur-
face to join it with the fourth one.. The anterior ridge
of its body is situated more to the-out, than to the in-
side. 'The tubercles near the head are equal. The
motion of this third metacarpal bone is greater than
the motion of the second.

Os mictacarpi minimi digiti is the smallest and sharp-
est. Its base is irregularly convex, and rises slanting
outward. Its internal side 1s exactly adapted to the
third metacarpal bene. The external has no smooth
surface, because it is not eontiguous to any other bone ;
but it 1s prominent where the extensor carpi winaris is
inserted.  As this metacarpal bone 1s furnished with a
proper moving muscle, has the plainest articulation, is
most loosely connected and least confined, it not only
enjoys a much larger motion than any of the rest, but
draws the third bone with it, when the palm of the
hand is to be made hollow by its advancement forwards,
and by the prominence of the thumb opposite to it.

% Radialis externus. - Alb. E.
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The Taums and four FINGERS are each composed
of three long bones.

The TVumb * is situated obliquely in respect of the Thumh,
fingers, neither directly opposite to them, wor in the
same plane with them. All its boues are much thicker
and stronger in proportion to their length, than the
bones of the fingers are: Which was extremely neces-
sary, since the thumb counteracts all the hngers.

The first bone+ of the thumb has its base adapted
to the double pulley of the trapezsum : For, in view-
ing it from one side to the other, it appears convex in
the middle ; but when considered from behind forwards,
it is concave there. The edge at the fore-part of this
base is produced farther than any other part ; and round
the back-part of the base a rough fossa may be seen,
for the connexion of the ligaments of this joint. The
body and head of this bone are of the same shape as the
ossa metacarpi ; only that the body is shorter, and the
head flatter, with the tubercles at the fore-part of its
root larger.

The articalation of the upper end of this bone is un-
common : for though it has protuberances and depres-
sions adapted to the double pulley of the trapezium ;
yet it enjoys a circular motion, as the joints do where
a round head of one Lone plays in the orbicular socket
of another 3 only it 1s somewhat more confined and less
expeditious, but stronger and more secure, than such
joints generally are.

This bone in children is in the same state with the
metacarpal bones, |

The second bone f of the thumb has a large base
formed into an oblong cavity, whose greatest length is
from one side to the other, Round it several tuhercles
may be remarked, for the insertion of ligaments. Its
body 1s convex, or a half-round behind ; but flat be-
fore, for lodging the tendon of the long fleaor of the
thumb, which is tied down by ligamentous sheaths

* Avrizgag dixovduig, magnus digitus, promanus,

j-P'rlmum. internodium, or metacarpal bone of the thumby
Alior. It

4 Secundum internodium, proximal phalanx, I
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that are fixed on each side to the angle at the edge of
this flat surface. The lower end of this second bone
has two lateral round protuberances, and a middle
eavity, whose greatest extent of smooth surface is foi-
wards. |

The articulation and motion of the upper end of this
second hone is as singular as that of the former. For
its cavity being joined to the round head of the first
bone, it would seem. at first view to enjoy motion in
all directions ; yet, because of the strength of its lateral
ligaments, oblong figure of the joint itself, and mobili-
ty of the first joint, it allows only flexion.and extension ;
and these are generally most conlined.

The third bone * of the thumb is the smallest, with
a large base, whose greatest extent is from one side to
the other. This base is formed into two cavities and &
middle protuberance, to be adapted to the pulley of the
former bone. Its body is rounded behind ; but is flag-
ter than in the former bone, for sustaining the nail.
Jt is flat and rough before, by the insertion of the

fexor tertii internodit.  This bone becomes gradually

smaller, till near the lower end, where it is a little en-
larged, and has an oval scabrous edge. _

The motion of this third bone is confined to flexion
and extension.

The orderly disposition of the bones of the fingers
into three rows, has made them generally obtain the
name of three phalungest. All of them bave half:
vound convex surfaces, covered with an aponeuro: s,
formed by the tendons of the extensors, lumbricales, and’
interosser, and placed directly backwards I, for their
greater strength, and their {lat concave part is for-
wards §, for taking hold more surely, and for lodging
the tendons of the flezor museles. The ligaments for
keeping down these tendons are fixed to the angles that
are between the convex and concave sides.

#* Tertiom internodium, distal phalanx, E.

4 Seytalide, internodia, scuticula, agmina, acies, condyls sriz-
4uli.

1 Anconad. E.,

§ Tlenad, K.
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The bones of the first phalanx * of the fingers answer First or
to the description of the second bone of the thumb : proximal
only that the cavity in their base is not so oblong ; nor pbALES
is their motion on the metacarpal bones so much con-
fined ; for they can be moved laterally or circularly,
but have no rotation, or a very small degree of it, round
their axis.

Both the ends of the first phalana ave in a cartila-
ginous state at birth 3 and the upper one is afterwards
affixed in form of an epiphyse.

The second bone T of the fingers has.its base formed Second ox
into two lateral cavities, and a middle protuberance ;middle
while the lower end has two lateral protuberances and phelonx,
a middle cavity ; therefore it is joined at both ends in
the same manner, which none of the bones of the
thumb are. .

This bone is m the same condition with the former
i children.

The third bone f differs nothing from the descrip- Third oz
tion of the third bone of the 1’.hlln‘ﬂ]|,I excepting in the distal
general distinguishing marks; and therefore the second Pialan=
and third phalan of the fingegs enjoy only flexion and
extension. ,

The vpper end of this third phalana,is a cartilage in
a ripe child ;- and is only an epip/iyse after, till the full
growth of the body.

All the dilference of the phalanges of the several Differ.
fingers consists in their magnitude. The bones of the ences.
middle finger § being the longest and largest,—those of
the fore-finger || eome next to that in thickness, but
not 1n length, for those of the ring-finger ** are a little
longer. 'The lttle-finger +1 has the smallest bones.

* Tlgrxmduior.  Proximul phalanx, .
t Kovdvao. Middle phalanx, E.
1 Meraxardvios fidwvevyie.  Distal phalanx. E.

§ Karawvyar, eQurxsiss, infamis, impudicus, verpus, famcsus,
obsexnus.

|| AwaTixes, indicator, Auyares demonstrativus, salotaris.

AK tlu:f"“;' Tagupires, daxTviiirys, saBarys, annularis, me-
dicus cordis digitus,

1t Mvw, writas, auricularis, minimus,
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Which disposition is the best contrivance for holding
the lurgest bodies ; because the longest fingers are ap-
plied to the iiddle lax zest periphery of such substances
as are of a spherical higure (a).

The uses of all the parts of our superivr extremities
are so evident in the common actions of life, that it is
needless to enumerate them here ; and therefore [
shall proceed to the last part of the skeleton. Only,
lest I should seem to have forgot the small bones at
the joints of the hand, I desire now to refer to the de-
seription of them,-under the common title of sesamoid
bonesy which I bave placed after the bones of the feet.

OCF THE INFERIOR EXTREMITIES.

Tue IxFErTOoR EXTREMITIES * depend from the ace«

tabula of the ossa tnnominata ; and are commonly di-
vided into three parts, viz. the thigh, leg, and foot.
The TuicH T has only one bone; which is the
longest of the bedy, and the largest il strongest of
any “of the cylindrical bonmes. The situation of it is
not perpendicular : for the lower end is inclined con-
siderably inwards 3 so that the knees are almost con-
tiguous, while there is a considerable distance between
the thigh-bones above : which 1s.of good use to us,
since suflicient space is thereby left for the external
parts of generation, the two great cloace of vrme and

Jeees, and for the large thick muscles that move the

thigh mwards 5 and at the same time this situation of
the thigh-bones renders our progression quicker, surer,
straichter, and in Jess room ; for had the knees been
at a greater distance from each other, we must have
been obliged to describe some part of a civele with
the trunk of our body in making a long step, and,.
when one leg was raised from the ground, our centre
of gravity would have been too far from the base of

(a) Galen de usu part. lib. 1. cap. 24
# Sacral extremities. I.
1 Mueer, femen, coxa, agis, anche os, crus, fenm..
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“the other, and we should consequently have been in
hazard of falling ; so that our steps would bave been
neither straight nor firm 3 nor would it have been
possible to walk in a narrow path, had our thigh bones
been otherwise placed.  In consequence, however, of
the weight of the body bearing so nhliqueily on the
joint of the knee, by this situation of the thigh-bones,
weak rickety children become in-knee’d.

The upper * end of the thigh-bone is not continued Upper or
in a straight line with the body of it, but is set ofl l.’r:Immal
obliquely 1nwards and upwards ¥, whereby the L
tance here between these two bones at their upper-
part is considerably increased. This end is formed in-
to a large smooth round head I, which is the greater
portion of a sphere unequally divided. Towards its
lower internal || part a round rough spongy pit is ob-
servable, where the strong ligament, commonly, Lut
unjustly, called the round one, is fixed, to be extended
from thence to the lower internal § part of the receiv-
ing cavity, where 1t is considerably broader then near
to the head of the thigh-bone. The small part below
the head, called the cerviv, of the os femoris, has a
great many large holes into which the fibres of the
strong ligament, continued from the capsular, enter,
and are thereby surely united to it; and round the
root of the neck, where it rises from the bone, a rou
ridge 1s found, where the capsular ligament of the ar-
ticulation itself is connected.—Below the back-part
of this root, the large unequal protuberance, called iro-
chanter major [, stands out ; the external ** convex
part of which is distinguished into three different sur-
faces, whereof the one on the fore-part t+ is scabrous

* Proximal. E.

t Mesiad and Atlantad. E.

t Vertebrum.

| Distal and Tibial. E.
Sacral and mesial. K.

T Aoutos, Tolalor natis, malum granatum testiculosum,
##% Fibular. E.

11 Rotulad. X,
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and rough, for the insertion-of the gluteus minimus ;
the superior one is smooth, and has the gluteus medius
inserted into it 3 and the one behind® 1is made flat and
simooth by the tendon of the glutaeus mazimus passing
over it. The upper edge of this process 1s sharp and
ointed at its back-part, where the glutacus medius is
fixed ;3 but forwards it is more obtuse, and has two
superficial pits formed in it: Into the superior of these
the pyriforinis is implanted ; and the obturator inter-
aues and gemint ave fixed into the lower one.—IFrom
the backmost prominent part of this great trockanter,
a rough ridge runs backwards and downwards T, into
which the guadratus is inserted.  In the deep lollow,
at the intcrnal upper side of this ridge, the obéurator
exlernus is implanted.  More internally, a conoid pro-
" cess, called trochanter minor 1, rises for the insertion
of the musculus psoas, and iliacus internus ; and the
ctineus is implanted into a rough hollow below its
internal root.. The muscles inserted into these two-
processes being the principal instruments of the rota-
tory motion of the thigh, have occasioned the name of .
trochanters to the processes, The tendons that ave
fixed into, or pass cver the great frochanter, cause
bruises by falls on this part to be attended with great
pain and weakness of the limb, which generally re-
main long.

Body. The body of the os femords is convex on the fore-
part ||, and made hollow behind §, by the action of
the mauscles that move it and the leg, and for the con-
veniency of sitting, without bearing too much on these
muscles 3 and probably the weight of the legs depend-
ing from the thighs in that posture contributes to this
curvature. The fore-part of the thigh-hone is a little
flatted above by the beginning of the cruraeus muscle,
as it is also below by the same muscle and the rectus. .
Tts external §] surface is likewise made flat below by

# Poplitead. 1o,
+ Poplitead and distad.  E.

1 Rotater minor. ‘
|| Rotulad. E. § Poplitead, ..

€ Fibular, E.
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the vastus externus, where it is separated from the for-
mer by an obtuse vidge. The vastus internus depresses
a little the lower part of the internal * surface. The
posterior concave surface has a ridge rising in s
middle commonly called linea aspera, into which the
triceps is inserted, and the short head of the biceps flexor
tibiae vises from it. At the upper part of it the me-
dullary vessels enter by a small hole that runs obliquely
upwards ¥. A little above which there is a rough
fossa or two, where the tendon of the glut@us maximus
is fixed. The lower end of the lirea aspera divides
into two, which descend towards each side. The two-
vasti muscles have part of their origin from these
ridges ; and the long tendon of the friceps is fixed to
the internal, by means of part of the fescia aponeuro-
tica of the thigh. Near the beginning of the internal
ridge, there is a discontinuation of the ridge, where the
crural artery passes through the apomeurosis. Be-
tween these two rough lines, the bone is made flat by
the large bloed-vessels and nerves which pass upon it;
and near the end of each of these ridges, a small smooth
protuberance may often be remarked, where the two
heads of the external gastrocnemius muscle 1ake their
rise, and where sesamoid benes are sometimes found (@)
and from the fore-part of the intcrnal tubercle, a strong
ligament is extended to the mside of the tzbia.

~ The lower end of the os ferords is larger than any Lower or
other part of it, and is formed into a great protuber- distal end.
ance on each side, called its condy/es ; between which
a considerable cavity is found, especiaily at the back-
part, in which the crural vessels and nerves lie im-
mevsed in fat.  The internal condyle is longer than the
external, which must Lappen from the oblique posis
tion of this bone, to give less obliquity to the leg.
Each of these processes seems to be divided in its plain
smooth surface. The mark of division on the exter-
nal § is a notch, and on the internal || a small protuber-

* Tihial. E. t Proximad. E,
(a) Vesal. lib. 1. cap. 28: & 30.
{ Fibular, E. | Tibial. E.
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ance. The fore-part of this division, on which the
rotula moves, is formed like a pulley, the external side
of which is highest. Behind, there are two oblon
large heads, whose greatest extent is backwards, for
the motion of the tiliz ; and from the rough cavi
between them, but near to the base of the internal
condyle, the strong ligament commonly called the
cross one, has its rise. A little above which a rough
protuberance gives insertion to the tendon of the tri-
ceps.  'The condyles, both on the outer and inner side
of the knee, are made flat by the muscles passing
along them.. On the back-part of the internal, a
shight depression is made by the tendons of the graci-
fis and sartorius ; and on the external such another is
formed by the digcps flexor cruris ; belhind which a
deep fossa is to be observed, where the poplitacus
muscle has its origin, From the tubercle immediately
before this cavity, a strong round ligament goes out to
the upper end- of the fibula. Round this lower end
of the thigh-bone, large holes are found, into which
the licaments for the security of the joint are fixed,
and blood vessels pass to the internal substance of the
bone.

All the processes of the femur are cartilaginous in
new-born children, and afterwards become small apo-
plyses, with large epzphyses.

The thigh-hone being articulated above with the
acetahulum of the ossa itnnominata, which aflords its
round head a secure and extensive play, can be moved
to every side 3 but is restrzined in its motion outwards,
by the high brims of the cavity, and by the rowund li-
gament 3 for otherwise the head of the bone woule
have been frequently thrust cut at the breach of the
brims on the inside, which allows the thigh to move
considerably inwards. The body of this bone enjoys
fittle or no rotatory motion, though the head most
commonly moves round its own axisj; because the
oblique progress of the neck and head from the bone 13
such, that the rotatory metion of the head can bring
the body of the bone only forwards and hackwart_ls:
Nor is this head, as in the arm, ever capable of being
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Dbronght to a straight direction with its body ; so far
however as the head can move within the cavity
backwards and forwards, the rest of the bone may
have a partial rotation.  When the thigh-bone resists
the actions of its muscles more than the trunk of the
body can then do, as in standing, these muscles have
their effect on the trunk, causing it to bend forward,

raising it up, inclining it to the one or the other side,

twisting it obliquely, &ec. for which the rolling of the
acetabula of the essa innominata on the round heads of
the thigh-bones is well fitted. The os fomords is ar-
ticulated below to the tzbia and rotwla in the manner
afterwards to be described ¥,

The nearness of the small neck to the round head of

the thigh-bone, and its upper end being covered with

very thick muscles, make greater difficulty in distin-
guishing between a luxation and fracture here, than in
any other part of the bedy,

The LEG ¥ is composed, according to the common Leg,
account, of two bones, tibiz and fibula, though it seems
to have a very good title to a third, the rofula ; which
“bears a strong analogy to the elecranon of the wira,
and moves always with the other two.

Tie1a 1, so called from its resemblance to an old Tiia
musical pipe or flute, is the long thick triangular bone,
situated at the internal part of the leg, and continued
in almost a straight line from the thigh-bone.

The upper end of the tibia is large, bulbous and Upper o
spongy, and is divided iuto two cavities, by a rough Pll‘:]x"““l
irregular protuberance ||, which is hollow at its most "
prominent part, as well as before and behind. The
anterior of the two ligaments that compose the great
crass one, is inserted inte the middle uwty, and the
depresamn behind receives the posterior ligament,
The two broad cavities at the sides of this protuber-

* See Barcl. Muscul. Mot. p. 426. E.
+ Ksngen, crus. tibia.

I Tgoxmuior. ovrinsiiwsos, focile majus, arundo major, canna
major, canna domestica cruris,

i Awx@uais, sEaxh vsugayvemdng, tuber, tuberculung._
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ance are not equal; for the internal is oblong and
deep, to receive the lﬂtﬁlﬂdl condyle of the thigh-bone ;
while the external is more superficial and rﬂunder, for
the external condyle. In each of these two cavities of
a recent subject, 1s placed n semi-lunar cartilage,
which 1s thick at its convex edge, and becomes gradu-
ally thinner towards the concave or interior edge.—
The middle of each of these cartilages is hruad and
the ends of them turn narrower and thinner, as they
approach the middle protuberance of the #bia. The
thick convex edge of each cartilage 1s connected to-
the capsular and other ligaments of the articulation,
but so near to their rise from the tilie, that the carti-
lages are not allowed to change place far; while the
narrow ends of the cartilages becoming almost liga-
ments, are fixed at the insertion of the strong cress li-
gament into the t7bia, and seem to have their substance
united with it ; therefore a circular hole is left be-
tween each cartllage and the ligament, in which the
most prominent convex part of each condyle of the
thigh-bone moves. The circumference of these ca-
vities is rough and unequal for the firm connexion of
the hgaments of the .}mnt. Immediately below the
edge at its back-part, two rongh flatted protuberances
stand out : Into the internal *, the tendon of the semui-
membranosius muscle is inserted 3 and a part of the
cross licament 1s fixed to the external ¥.  On the out-
side of this last tubercle, a smooth shightly-hollowed -
surface 15 formed by the action of the poplitaus mus-
cle, |
Below the fore-part of the upper end of the tzbia, a
considerable rough protuberance 1 rises, to which the
strong tendinons ligament of the rotwfe is fixed.  On
the mternal side of this, there 1s a broad scahrous
slightly-hollowed amiace, to which the internal ]ung
lugal.u,nt of the joint, the aApnenrosts of the vastus in-
¢ornus, and the tendons of the semyunervoses, gracilis,

* Tibial. T
4 Fibular. .
1 *Avzixssipucy, anterior tuber,
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and sartorius, ave fixed. The lowest part of this sur-
face is therefore the place where the tibia ought to he
sawed through in an amputation, so as not to have too
Jong and troublesome a stump, and, at the same time,
to preserve its motions, by saving the proper muscles.
‘Below the external edge of the upper end of the trba,
there is a circular flat surface, covered in a recent sub-
ject with cartilage, for the articulation of the fibula ;
between which and the anterior knob, there is a rough
“hollow from which the tibialis anticus, and extensor
digitorum* longus, take their origin,  From the
-smooth flat surface, a ridge runs obliguely downwards
and inwards, to give rise to part of the solacus tibia-
lis, posticus, and _flexor digitorum longus, and insertion
“ to the aponeurosis of the semimembranosus which co-
vers the poplitacus, and to some of the external fibres
of this last named muscle. At the inside of this ridge
“an oblique plain surface is left, where the greatest part
- of the musculus puplitacus is wserted. The remaining
body of the tibia is triangular.  The anterior angle 1s
very sharp, and is commonly called the spine or shin.
T'his ridge is not straight 3 but turns first inwards,
then outwards, and lastly inwards again. The
plain internal side is smooth and equal, being lit-
“tle subjected to the actions of muscles ; but the
external T side is hollowed above by the tibialis an-
ticus, and below by the ewtensor digitorum longus
and extensor pollicis longus.  'The two angles behind
these sides are rounded by the action of the muscles;
—the posterior side comprehended between them is
ot so broad as those already mentioned, but 15 mere
oblique and flatted by the action of the tzbialis posticus
and flexor digitorum longus.—Some way above the
middle of the bone, the internal angle terminates, and
the bone 1s made round by the pressure of the muscu-

r

#* Jt is scavcely necessary to remark, that here, and in all
succeeding passages where the flexors and eatensors of the toes
are mentioned, the word pedis is understood. E.

t Axay3a, spina, crea, linca prima tibie, angulus acutus,

i Kibular, E,
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lies solacus. Near to this, the passage of the medul-
lary vessels is seen slantmg obliquely downwards.

The lower end of the tzbia is made hollow, but se
that a small protuberance rises in the middle. The
internal side of this cavity, which is smooth, and, in a
recent subject, is covered with cartilage, is produced
into a considerable process, commonly called malleo-
lus internus * ; the point of which is divided by a
notch, and from its ligaments are sent out to the foot.
We ought to observe here, that this internal malleolus
15 situated more forwards than the internal condyle of
the upper end of this bone 3 which is necessary to be
remembered in reducing a fracture of the leg (a).
"T'he external side of this end of the tzbia has a rough
irregular semilunar cavity formed in it, for receiving
the Jower end of the fibula. The posterior T side has
two lateral grooves, and a small middle protuberance.
In the 1nternal depression, the tendons of the musculus
tibialis posticus and flexor digitorum longus are lodged ;
and in the external, the tendon of the flexor longus pol-
licis plays.  From the middle protuberance, ligament-
ous sheaths go out, for tying down these tendons.

The ar tmuhtmns and motions of the #ibia shall be
explained, after all the three bones of the leg are de-
seribed.

Both the ends of the t2hiz are -cartilages at birth,
and become afterwards epip/iyses.

Fisura 1 is the small long bone, placed on the out-
side of the leg, opposite to the external angle of the
tibia ; the shape of it is irregularly triangular.

The head of the fibula has a superficial circular
cavity formed on its inside, which, in a recent subject,
1s covered with cartilage, but so closely connected
to the tibia by ligaments, as to- allow only a small
motion backwards and forwards. This head is pro-

#* :q:-u 4y arirev, talus, clavicula, clavilla interior, clavilla do-

mestica. — Tibial ankle. E.
(@) Winslow, Expesition anatomique, des os secs, sect. 865.
+ Popliteal. " E.
§ Magaxvipn, perone, focile minus, arundo minor, eannd
minor cruris, sura, radius,
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tuberant and rough on its outside, where a strong round
ligament and the musculus biceps are inserted 5 and,
below the back-part of its internal side, a tubercle
may be remarked, that gives rise to the strong tendinous
part of the solagus muscle.

The body of this bone is a little crooked inwards Body..
and backwards *, which figure is owing to the actions
of the muscles ; but is still further increased by nurses,
who often hold children carelessly by the legs. The
sharpest angle of the fibula is forwards ¥, on cach side
of which the bone is considerably but unequally de-
pressed by the bellies of the several muscles that rise
from, or act upon it ; and, in old people, these muscles
make distinct sinuosities for themselves. The exter-
nal surface. of the fibula is depressed obliguely from
above downwards and backwards, by the two perones.
Its internal surface is unequally divided into two nar-
row longitudinal planes, by an oblique ridge extended
Arom the upper-part of the anterior angle, to join with
the lower end of the internal angle. To this ridge
the ligament stretched between the two Lones of the
leg is connected. The anterior of the two planes is
very narrow above, where the eatensor longus digito-
rum and extensor longus pollicis -arise from it 3 but is
broader below, where it has the print of the nonus
Vesalir . The posterior plane is broad and hollow,
giving origin to the larger shave of the tibialis posticus.

he internal angle of this bone has a tendinous mem-
brane fixed to it, from which fibres of the Hlewor digt-
torum longus take their rise. 'The posterior surface
of the fibula is the plainest and smoothest, but is made
flat above by the sol@us, and is hollowed below by the
Jlexor pollicis longus. In-the middle of this smface
the canal for the medullary vessels may be seen slant-
wg downwards.

¥ Tibiad and poplilead. E.
1 Rotulad. F.
i Poropeus terfius. Alb, E.
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T have taken particelar notice of the entry and direea
tion of the medullary vessels of the large bones of the
extremities (i) 3 because, in several chirurgical cases,
a surgeon, who is ignorant of this, may do mischief to
his patient. Thus, for example, if these vessels are
opened very near to their entry into the bone, or while
they are in the obligue passage through it, an ohstinate
haemorrhagy may ensue : For the arteries being con-
nected to the bony passage, styptics, and other like
corrugators, are vainly applied ; compressing instru-
ments can do no service, and ligatures cannot be em-
ployed. There seems to be a particular design in the
contrivance of these canals 3 those in the os Jumert,
tibia, and fibula, ranning obliquely downwards from
their external entry ; whereas, in the radius, wina, and
os_femorts, they slant upwards, whereby the arteries and
nerves which are sent into thesethree last bones must suf-
fer a considerable reflection before they come at the con-
celli. The reason of this diversity may perhaps be, that the
arteries which are so small within the bones as to have
no strong contractile propelling force in-their coats, and
where they are not assisted by the action of any mov-
ing neighbouring organ, should have, at least in their
passage through the bone, a favourable descent for
their liquids : Which, it is evident, they have in the
descending oblique passages formed for them in the
first class of bones, viz. the os kumeri, tibia, and fibula,
which are generally depending; and they also most
frequently acquire the like advantage in the radius,
alna, and os femoris, because the hand, 1n the most
nateral posture, is higher than the elbow ; and when
we sit or lie, the lower end of the thigh bone comes to
be at least as high raised as the upper. In standing
and walking, or when the arms are moved, the blooad
must indeed ascend as it passes through the bones of
the fore-arm and thigh ; but the pressure of the mus-
cles then in action, on the vessels, before they enter
ihe hones, is sufficicnt to compensate the disadvantage

(@) Havers, Osteolog, nov. disc. 1. p. o9&
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of their course. 'This reasoning seems to be still en-
forced, by observing, that this passage is alwavs near-
‘er the upper than the lower ends of these bones*.

The lower end of the fibula is extended into a pisal Tna
spongy oblong head, on the inside of which is a con-
vex, uregular, and frequently a scabrous surface, that
is received by the external hollow of the tibie, and so
firmly joined to it by a very thin intermediate car-
tilage and strong ligaments, that it can scarcely move.
—Below this, the fibula is stretched out into a coro-
noid process, that is smooth, covered with cartilage on
its internal side, and is there contiguous to the outside
of the first bone of the foot, the astragalus, to sccure
the articulation.  This process, named malleolus ca-
ternus T, being situated farther back than the internal
malleolns, and in an oblique direction, obliges us na-
turally to turn the fore-part of the foot outwards (a).
At the lower internal part of this process, a spongy
cavity for mucilaginous glands may be remarked ;
Arom its point ligaments are extended to the astragalus,
05 calezs, and o5 naviculare, bones of the foot; and
from its inside short strong ones go out to the astraga-
lus.  On the back-part of it a sinuosity is made by
the tendons of the perones muscles.—When the liga-
ment extended over these tendons from the one side
of the depression to the other is broken, stretched too
much, or made weak by a sprain, the tendons fre-
quently start forwards to the outside of the fidula.

The conjunction of the upper end of the Sibula witk Connexjon.
the t:bia 1s by plain surfaces tipped with cartilage,

* From the joint observations of Charles Stephans, Flavers,
Aand Monro, respecting the direction of the canal for the medul.
lary arteries of long bones, we may deduce the following ge-
neral rale: That in those bones which are commonly in the
depending position, as the humerys, the tibie, and the Jibula,
these arteries run from the proximal or superior end of the
bone to its distal or inferior, while in those which are usually
or frequently in the horizontal, (or other than a depending) po-
sition, as the femur the radius, and the uina, they run from the
distal to the proximal end of the bone, j

1 Fibular ankle. E.

(#) Winslow, Memoires de I'acad. des sciences, 1722,
L :
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and at its lower end the cartilage seems to glue the
two benes together, not, however, so firmly in young
people, but that the motion at the other end of such a
long radivs is very observable. In old subjeets, L
often see the two bones of the leg grown together at
their lower ends. ;

“"The principal use of this bone is to afford origin
and insertion to muscles ;3 the direction of which may
be a little altered on proper occasions, by its upper
part shuffling backwards and forwards. It likewise
helps to make the articulation of the foot mere secure
and firm. The ends of the tibia and fibula being
larger than their middle, a space s here left, which 1s
filled up with such another ligament as I described
extended between the bones of the fore-arm; and
which is also discontinued at its upper part, where the
srbialis anticus immediately adheres to the soleeus and
tibialis posticus ; but every where else it gives origin
to muscular fibres (a).

Both the ends of this bone are cartilaginous in a
vipe child, and assume the form of appendices belore
they are united to its body.

RoTura * is the small flat bone situated at the fore-
part of the joint of the knee. Its shape resembles the
common figure of the heart with its point downwards.
The anterior convex surface of the rotula is pierced
by a great number of holes, into which fibres of the
strong ligament that is spread over it enter. Behind,
‘ts surface is smooth, covered with cartilage, and
divided by a middle convex ridge mnto two cavities,
of which the external 1 is largest ; and -both are ex-
actly adapted to the pulley of the os_femorts, on which
they are placed in the most ordinary unstraining pos-
tures of the leg; but when the leg is much bended,
the rotula descends far alown on the condyles; and

{a) Weilbrecht, Syndesmolog, p 156 ;

% TEqripudis, BUARRQIS, ROV, SRIYOVRTIS, aammmicdgey, patelia,
mola, genu, sculiforme os, cartilaginosum, discilorme, oeulus
zen.

£ Fibular. E.
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when the leg is fully extended, the ratula rises higher
in its upper part, than the pulley of the thigh-bone.—
The plain smooth surface is surrounded by a rough
- prominent edge, to which the capsular ligament ad-
heres :—Below, the point of the bone is scabrous,
where the strong tendinous ligament from the tuberele
of the tibia is fixed. The upper horizontal part of
this bone is flatted and unequal, where.the tendons of
the extensors of the leg are inserted.

The substance of the rotula is celiular, with very
thin external firm plates : But then these cells are so
small, and such a quantity of bone is employed in
thewr formation, that scarcely any bone of its bulk is
so strong. = Besides, it is covered all over with a thick
ligament, (as it was observed, that this sort of bones
generally is,) to connect its substance, and is move-

able to one side or other; therefore is sufficiently
 strong to resist the ordinary actions of the large mus-
cles that are inserted into it, or any common external
force applied to it ; while a fixed process, such as the
slecranon,would not have been sufficient to bear the
whole weight of our bodies, which frequently falls on
it, and would have hindered the rotatory motion of the
leg. Notwithstanding these precautions to preserve
this bone from such injuries, yet I have seen a trans-
verse fracture in it, when, by the report of the pa-
tient, and of the people about him, and by the want
of swelling, discolouring, or other mark of bruise or
contusion, it was plain the bone was broken by the
violent straining effort of the muscles (@). 'Though
my patient recovered the use of the Joint of the knee,
yet I think it reasonable to believe, that this sort of
fracture is commonly attended with difficulty of mo-
tion, after the broken parts of the rofala are reunited ;
because the callous matter probably extends itself into
the cavity of the joint, where it either grows to some
of the parts, or makes such an mequality on the sur-

(@) See Ruysch. Observ. Anat, chirurg. obs, 5.
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face of this hone, as does not allow it to perform the
necessary motions on the condyles of the femur (a).
At the ordinary time of birth, the rotwla 1s entirely
cartilaginons, and scarcely assumes a bony nature so
soon as most epiphyses do.
The parts which constitute the joint of the knee

the Knce heing now described, let us examine what ave its mo-

Juoint,

tions, and how performed. The two principal mo-
tions are flexion and extension. In the former of
these, the leg may be bronght to a very acute angle
with the thigh, by the condyles of the thigh-bones
being round and made smooth far backwards. In
performing this, the rotula is pulled down by the tibia.
—When the leg is to be extended, the rotula is drawn
upwards, consequently the tibia forwards, by the ex-
tenser muscles; which by means of the protuberant
joint, and of this thick bone with its ligament, have
in effect the chord, with which they act, fixed to the
t/bia at a considerable angle, therefore act with ad-
vantage 3 but are restrained from pulling the leg far-
ther than to a straigit line with the thigh, by the pos-
terior part of the cross ligament, that the body might
be supported by a firm perpendicular column :  For at
this time the thigh and leg are as little moveable in a
rotatory way, or to either side, as if they were one
continued bone. But when the joint is a little bended,
the rotula is not tightly braced, and the posterior liga-
ment is relaxed ; therefore this bone may be moved

a little to either side, or with a small rotation in the

superficial cavities of the tb7a ; which is done by the
motion of the external cavity backwards and forwards,
the internal serving as a sort of axis (). Seemng then
one part of the cross ligament is situated perpendi-
cularly, and the posterior part is stretched obliquely
from the internal condyle of the thigh outwards, that
posterior part of the cross ligament prevents the leg’s

(a) Paré, liv. 15. cap 22 _
(a) Wirslow, Exposition anatomique du corps humain, traité.

des os secs, § 976,
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being turned at all inwards; but it counld not hinder
it from turning outwards almost round, were not that -
motion confined by the lateral ligaments of this joint,
which ean yield little.  This rotation of the leg out-
wards is of good advantage to us in crossing our legs,
and turning our feet outwards, on several necessary
occasions 3 though it is altogether fit this motion
should not be very large, to prevent frequent luxations
bere. While all these motions are performing, the
part of the tibia that moves immediately on the con-
dyles is only so much as is within the cartilaginous
rings, which, by the thickness on their outsides, make
the cavities of the #bie more horizontal, bv raising
their external side where the surface of the t/bia slants
downwards. By this means the niotions of this joint
are more equal and steady than etherwise they would
have been. The cartilages being capable of changing
a little their sitnation, are fit for doing this good office
in the different motions and postures of the member,
and likewise contribute to make the motions larger and
quicker *,

On account of the very large surface of the Lones Diseases.
forming the joint of the knee, and the many strong
ligaments connccting them, luxations seldom happen
here. Bat these very ligaments, the eponeurssis pass-
ing over this joint, the guantity of fat and mucila-
ginous glands necessary for lubricating it, make it
more subject to wiite-swellings, dropsies, and such
other disorders, than any other joint of the hody.

The Foor, as well as the hand, is divided into three yyy.
parts, viz! tarsus, metatarsus, and toes: In the de-
scription of which, the several surfaces shall be named,
according to their natural situation, viz. the broad of
the foot, shall be called superior; the sole, inferior ;
the side on which the great toe is, internal 3 that where
the little toe is, external.

"]‘he tarsus ¥ consists of seven spongy bones 5 to Tarsus.
wit, the astragalus, os caleds, naviculare, cuboides,

* See Barcl, Muscul. Mot. p. 435, L,
t Rasselta.
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Astragalus

cunetforme externum, cunefforme medium, and cunei-

_ff.r;* e 1nternunt.

The astragalus is the vppermost of these bones.se
The os calczs is below the astragalus, and is con-
siderably prominent backwards beyond the other
bones to. form the heel. The oy naviculare is in the
middle of the internal side of the tarsus *. The og
ciboides 1s the most external of the row of four bones
at its fore-part .  The os cwneiforme cxternum is
placed at the mnside T of the ewbord. The cuneiforme,
mediuin 13 betvieen the external and internal cuneiform
hones, and the internal cunciform is put at the internal
side of the foot ||.

That the description of these bones may not be im-
moderately swelled with repetition, I desire, once for
all, to observe, That wherever a ridge' is mentioned,
without a particular use assigned, a ligament is un-
derstood to be fixed to it: or where a spongy rough
cavity, depression, or fossa is remarked, without naming
1ts usc, a ligament is inserted, and mucilaginous glands
are lodged : T'or such will cecur in the detail of each
of these bones.

The upper part of the astragalus § is formed into a
large smooth head §], which is slightly hellowed in
the middle ; and therefore resembles a superficial pul-
lev, by which it is fitted to the lower end of the tibia.
The mternal side of this head 1s flat and smooth, to
play on the internal malleales. 'The external side has
also such a surface, but lareer, for its articulation with
the external malicolus.  Ilound the base of this Lead
there is a rough fissa ; and, immediately before the
head, as also below its mternal smooth surface, we find
a considerable rough cavity.

% Distad of the astragalas, on the tilial side of the foct. E,

+ Distad of the os caleis on the fibular side. E.

t Tibind. E.

| Distad of the naviculare on the tibial side. E.

{ “Arpues, talus, baliste os, walleolus, cliaib, quattio, os tessare,
claviculwe, nuciforme.

q Tevganns,
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The lower surface of the astragalus is divided by
an irregular deep rough fossa; which at its internal
end is narrow, but gradvally widens, as it stretches
obliguely outwards and forwards. The smooth sur-
face *, covered with cartilage, behind this fossa, is
large, oblong, extended in the same oblique situation
with the fossa, and concave, for its conjunction with
the os caleis, The back-part of the edge of this ca-
vity 1s produced into two sharp-pointed rough processes,
between which is a depression made by the tendon of
the flexor pollicis longus. 'The lower surface before
the fussa is convex, and composed of three distinet
smooth planes. The long one heliind, and the exterior
or shortest, ave articulated with the heel-bone ; while
the internal, which is the most convex of the threc,

~rests and moves upon a eartilaginous ligament, that 1s

“eontinued from the calcanevim to the os scaploides.-~~
Without which ligament, the astragalus could not he
sustained, but would be pressed out of its place by the
great weight it supports, and the other bones of the
tarsus would be separated.  Nor would a bone be fit
here, beeause it must have been thicker than could
conveniently be allowed ; otherwise 1t would break,
and would not prove such an easy bending base, ter
lessen the shock which is given to the body in leaping,.
renning, &ec. |

"The fore-part + of this bone is formed mto a convex
ohlong smooth head, called by some its process, which

s received by the vs navieulare. Round the reot of
this head, especially on the upper surfuce, a rough
Jfossa may be remarked.

The astragalus is articulated above to the t/bia and Connexion,
fibula, which together form one cavity. Though, in
this articulation, the bones have prominences and
cavities so small, as might allow motiens in all direc-
tions 5 yet the flexion and extension are the most con-
siderable, the other motions being confined by the
saalleoli, and by the strong ligaments which go out

# Proximal side. T.
1 Dustal side, I,
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from the points ef these processes to the asltragalus
and os caleis. When the foot is bended, as fay as
commonly it is when we stand, no lateral or rotatory
motion is allowed in this joint; for then the head of.
the astragalus is sunk deep between the malleolt, and
the ligaments are tense 3 but when the foot is ex-
tended, the astragalus can move a little to either sude,
and with a small rotation. By this contrivance the
foot is firm, when the weight of the body 1s to be sup-
ported on it; and when a foot is raised, we are at li-
Lerty to direct it more exactly to the place we intend
next to step upon. The ustragalus is joined below, to

'~ the s caleis 3 and before, to the os naviculare, in the

State at
birth.

1eel-bene,

manner to be explained, when these bones are de-
scribed.

A considerable share of this bone is ossified m a new
born nfant.

Calcancum * is the largest bone of the seven.  Be-
hind, it is formed into a large knob, commonly called
the Aeel: The surface of which is rough behind, where
the tendo. Achillis is inserted into it ; and above, it s
Liollow and spongy. Farther forwards, on the apper
surface of the calcaneum, there is an rregular oblong
smooth convexity, adapted to the concavity at the
back part of the astragalus: And beyoud this a nar-
yow fossa is seen which divides it from two small con-
cave smooth surfaces, that are joined to the fore-part
of the astragalus. Bebind the posterior of these smooth
surfaces, which is the largest, a small sinnosity 15 made
hy the tendon of the flexor digitorumm longus 5 at the
fore-part of which a small rough protuberance ap-
pears, that gives rise to the musculus catensor digito-
rum brevis. .

The external side t of this bane is flat, with a super-
ficial fosse ronning horizontally, in which the tendon
of the musculus peronceus longus is lodged.  The inter-
nal t side of the heel-bone is hollowed, for lodging the

% Os ealeis, wTigve alcar, PEIHS-
£ Fibular. T
i Tiviad. E.
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origin of the massa carnea Jac. Sylvii *, and for the
safe passage of tendons, nerves, and arteries. Under
the side of the internal smooth coneavity, a particular

~ groove is made by the tendon of the flexor pollicis lon-

- gus ; and from the thin protuberance on this internal
side, the cartilaginous ligament that supports the astra-

- galus, goes out to the os naviculare ; on which liga-
ment, and on the edge of this bone to which it is fixed,
the groove is formed for the tendon of the flevor digi-
toruin profundus.

The lower surface of this bone is pressed flat at the
back-part, by the weight of our bodies ; and immedi-
ately before this plane, there are two tubercles, from
the iaternal of which the musculus abductor pollicis,
Slexor digitorum sublianis, as also part of the aponetro-
sts plantares, and of the abductor minimi digits, have
their origin 3 and the other part of the abductor minimi
digiti and aponeurosis plantaris rises from the external.
— Before these protuberances tlus bone 1s concave, for
lodging the flexor muscles ; and at its fore-part we
may observe a rough depression, from which, and a

- tubercle behind it, the ligament goes out that prevents
this bone from being separated from the os cuboi-
des. 4

The fore-part T of the os ealeds is formed into an ob-
long pulley-like smooth surface, which is circular at its
upper external end, butis pointed below. This smooth
surface 1s fitted to the os cuboides.

Though the surfaces by which the astragalies and os
calcis are articulated, seem fit enough for motion ; yet
the very strong ligaments by which these bones are
connected, prevent it, and render this principal part of
our base, which rests on the ground, to wit, the os « a/-
cts, firm.

A large share of the heel-bone is ossified at the or- State at
dinary time of birth, and the large knob appears after- birth.
wards in form of an epip/liyse.

# Flexores digitorum accessorii.. K,
-f Distgln El
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©s Navicu- Qs naviculare *,is semewhat circular. It is formed

dare. mto an oblong concavity behind for recetving the an-
terior head of the astragalus. On the upper surface
there is a rough fosse. Below, the o0s naviculare is
very unequal and rnugh 5 but hollow for the safety of.
the muscles. Onits inside a large knob rises out, from
which the abductor pollicis takes m part its origin, the
tendon of the tibialis posticus is inserted mto it, and te.
it two remarkable Irgaments are fixed ; the ﬁrf-l; 15 the
strong one, formerly mentinned, which supports the
astrag rraﬂzrs ; the second is stretehed from this bone ob-
hquely cross the foot, to the metatarsal bones of the
middle toe, and of tlw. toe next to the little one. On
the outside of the ns naviculire there 15 a semicircular
smooth surface, where it is joined to the os cuboides..
The fore-part of this bone is all covered with cartilage,
and 1s divided intu three smooth planes, fitted to the

. three ossa cuneiformia.

Conezion.  The o5 naviculare and asiragalus are joined asa hall.
and socket, and the navicilare moves in all divections
in turning the toes inwards, or in raising or depressing
cither side of the foot, thongh the motions are greatly
restrained by the hgaments which connect this to the
other bones of the farsws. A weakuness of these liga-’
ments causes sometimes an unpatural tarn of the fore-

art of the foot inwards.
The os naviculare is wholly cartilaginous in a new-
born infant.

Os Cuboi- (s CuBornEs * is a very irregnlar cube.  Belind,

. . it % formed into an obleng unequal concavity, adapted
to the fore-part of the os calcis. On its internal side,
there is a small semigircular smooth cavity to- join the
os navieulare. Immediately before which, an oblong
smooth plane 1s made I’F the os cunciforme externum.
Below this the bone is hollow and rough. On the
internal side of the lower surface, avound protuberance
and fossa are found, where the smusculus abductor pol-

¥ Exaoudng, 08 cymhm.
} Tiervpapgey, cubiforme, quadratum, grandinosum, varium,
Re:sarac, multitorme.
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Jieis has its origin.  On the external side of this same
surface, there 1s a round knob, covered with cartilage ;.
immediately before which a smooth fossa may be ob-
served, in which the tendon of “the peronaus primus *
runs obliquely cross the foot; and on the knob, the
thin flat cartilage proper to this muscle plays;
place of which sometimes a bone is found : More ex-
ternally than the knob, a rough hollow is made, for
the strong ligaments stretched betwixt this bone and
the os caleis.  Before, the surface of the os cubvides 13
flat, smooth, and slightly divided into two planes, for
sustaining the os metatarsi of the litile toe, and of the
tee next to it.

The form of the back-part of the os cuboides, and
the ligaments connecting the joint there with the os
calers, both concur in allowing little motion in this part.

'The ossification of this bone is scarcely begun at the
birth.

Os. cuneiforme caternum +,if we regard its situation External’
or medium by its bulk, is much of the shape.of a wedge, °F Fbular
being broad and ilat above, with long sides running ?;::l:‘mm“
obliguely downwards, and terminating in a sharp edge.
The upper surface of this Lone is an oblong square,
The cne behind is nearly a triangle, but not com-
plete at the inferier angle, and is- joined to the os navi-
culare. 'T'he external side 1s an oblong square divided
as it were by a diagonal; the upper half of it is smooth,
for its conjunction with the os cuboides : The other is
a scabrous hollow, and in its superior anterior angle a
small smooth 1mpression is made by the os metatarsi of
the toe next to the little one.. The internal side of this
bone 1s also quadrangular, with the fore-part of 1ts edge
made flat and smooth by the os metatarsi of the toe
next to the great one, and the hack-part is also flat and
smooth where the os cuneiforme medium is conti-
guous to it. The fore-part of this bone.1s an oblong
triangle, for sustaining the os metatarsi of the middle
toe.

#* Péronens longus, Alb. T,
t Chalcoideum externum,
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Os cunciforme medium, or minimum, is still more
exactly the shape of a wedge than the former., Its
upper-part 1s square ;—its internal side has a flat
smooth surface above and behind, for its eonjunction
with the following bone : with a small rough fossa be-
low 3 and a considerable share of it is rough and hol-
low. The external side is smooth and 2 little hollow-
ed, where it is contignous to the last described bone.
Behind, this bone is triangular, where it is articulated:
with the os naviculare ; and it is alse triangular at its
fore-part, where it is centiguous to the os mctatarsi of
the toe next to the great one.

Os cunciforine maxiimum or internum, differs from -
the two former in its situation, which is more oblique
than theirs. Besides, its broad thick part is placed
below, and the small-thin point 1s-above and ontwards 5
while its under broad surface 1s concave, for allowing
a safe passage to the flexors of the great toe. 'Tho
surface of this os cuneiforme behind, where it is joined
to the os naviculare, is hollow, smooth, and of a circular
figure below, but pointed above. The external side
consists of two smooth and flat surfaces, whose direc-
tion is nearly at right angles with each other. With
the posterior, that runs obliquely from below forwards
and upwards, the os ewneiforme mizimum is joined ;
and with the anterior, whose direction is longitudinaly
the os metatarsi of the toe next tothe great one 1s con-=
nected. The fore-part of this bone is semilunar, but
flat and smooth, for sustaining the os metatarsi of the
great toe. The internal side-is scabrous, with two re-
markable tubercles below, from which the musewlus ab-
ductor pollicis vises, and the tibialis anticus is nserted
into its upper part.

The three cuneiform hones are all so secured by
ligaments, that very little motion is allowed in any of
them, and they are eartilaginous in 2. fictus of nine
montlhis.

These seven bones of the tarsus, when joined, are
convex above, and leave a concavity below, for lod-
sing safely the several muscles, tendons, vessels, and.
gerves that lie in the sole of the foot. In the recent
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subject, their upper and lower surfaces are covered
with strong ligaments which adhere firmly to them,
and all the bones are so tightly connected by these and
the other ligaments, which are fixed to the rough
ndges and fossee mentioned in the preceding 11135{:11[1~
tion of the particular benes, that, notwithstanding the
many surfaces covered with cartilage, some of which
are of the form of the very moveable articulations, no
more motion is here allowed, than only to prevent too
great a shock of the fabric of the body in wail\ing,
lﬁﬂ.pmg, &e. by falling on too selid a base 3 which, it
it was one continued bone, would likewise be much
more liable to be broken : and, in order to make our
foot accommodate itself te the suifaces we tread on,
by hecummg more or less hollow, or by raising or de-
‘pressing either side of'it, as might be judged by what
was said of the lbarnculm Lones.

Sprains here oceasion, as in the wrist, great pain
and obstinate tumours, which too often cause carious
bones.

MeTaTarsus ¥ is composed of five bones, which
i their general characters, agree with the metacarpal
bones ; but may be distingmshed from them by the
following marks: 1. They are longer, thicker, and
stronger. 2. Their anterfor ¥ round ends are not so
broad, and are less in proportion to their bases f.
5. Their bodies are sharper above and flatter on the
sides, with their inferior ridge inclined more to the
outside. 4. The tubercles at the lower parts of the
- round head are larger.

The first || or internal metatarsal bone is easily dis-
tinguished from the rest by its thickness. The one
next to it 1s the longest, and with its sharp edge al-
most perpendicular. The others are shorter- and more
oblique, as their sitnation is more external. Which

* Brn9a, wdie. planta, planum, vestigium, solium, pectus,
preecordium, pectusculum.

$ Distal. E.
1 Prozimal. E:

| Beginning on the tibial side, T.

-
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general remarks, with the description I am now te-
give of each. muy teach us to distinguish them from
cach other.

Os metatarsi pollicis is by far the thickest and strong-

bone of the g5t a5 having muech the greatest weight to sustain, le

gleatl toe.

Second tee

Aliddle Loe.

hase is oblong, 1rregularly concave, and of a semilunar
figure, to be adapted to the o5 cunerforme maatmum.
'IhP inferior edge of this base is a little prominent and.
rough, where the tendon of the peronceus primius mus-
cle is-inserted.  On its outside an oblique circular de-
pression 1s made by the sceond metatarsal bone. lis
round head has generally on its fore-part a middle-
ridge, and two oblong cavities, for the vssa sesamidea ;
and on the external side a depression is made by the
following bone. -

Os metatarst of the second-toe, is the longest of the
five, with a triangular base supported by the os cunei-

Sorme medium and the external side produced into a

process 3 the end of which is an oblique smooth plane,

joined to the os crmegﬁarme externum. INear the inter-

ﬂal edge of the base, this bone has two small depres-
slons, made by the os cuncrforme maximum, between
which is a rough cavity. Farther forwards we may
observe a smooth protuberance, which 1s joined to the-
foregoing bone. On the outside of the hase are two
oblenr smooth surfaces, for its articulation with the
{ﬂlluwinq bone ; the superior smooth surface being ex- -
tended longitudinally, and the inferior perpendicularly ;

between which there is a rough fussa.
Os metatarsi of the-middle toe, 1s the second in

length. Its base, supported by the os cuneiforme ca-
ternum, is triangular, but slanting outwards, where it.
ends in a sharp-pointed-littie process ; and the angle
Lelow is not completed.

The internal side of this hase is adapted to the pre-
ceding bone 3 and the external side has also two smooth
surfaces covered with cartilage, but of a different-
figure 5 for the upper one is coucave, and, being round.
bthuul turns smaller as 1t advances futwards ; and the
bywer surface i Iittle, smooth, convex, and very near

the edge of the base.



OF THE SKELETON, 23T

Os metatarsi of the fourth toe, is nearly as long as the Fourth toe.
former, with a triangular slanting base joined to the os
cuboides, and made round at its external angle, having
one hollow smooth suirface on the outside, where it is
pressed upon by the {ollowing bone, and two on the
internal side, correspending to the former bone ; be-
bind which is a long narrow surface mmpressed by the
os cunetforme cxlernum. ?

Os metatarsi of the little toe, is the shortest, situated Little oe.
with its two flat sides above and below, and with the
ridges laterally. The base of it, part of which rests
on the os cuboides, is very large, tuberous, and pro-
duced into a long-pointed process externally, where
part of the abductor minimi digiti is fixed 5 and into
its upper part the peroncus sccundus * is inserted.  Its
inside has a flat conoidal surface, where it 1s contigu-
ous to the preceding bone.

When we stand, the fore-ends of these metatarsal
bones, and the os caleis, are our only supporters 3 and
therefore it is necessary they should be strong, and
* should have a confined motion.

The bones of the Toks are much a-Kin to those of Phalanges.
the thumb and fingers; particularly the two of t(he of the toes,
great toe are precisely formed as the two last of the
thumb ; only their position, in respect of the other
toes, is not oblique 5 and they are proportionally much
stronger, because they are subjected to a greater force 3
for they sustain the force with which our bodies are
pushed forwards by the foot belind at every step we-
make ; and on them principally the weight of the body
1s supported, when we are raised on our tiptoes.

The three bopes in each of the other four toes, com-
pared to those of the fingers, difler from them in these
particulars : They are less, and smaller in proportion.
to their lengths : Their bases are much larger than
their anterior ends: Their bodies are more narrow
above than below, and flatter on the sides. The first
phalane is proportionally much longer than the bones
of the secend and third, which are very short.

# Peroncus brevis, Alb. ¥
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Of the four, the toe next to the great one, has the”
largest benes in all dimensions, and more externally
the toes are less, The little toe, and frequently that
next to it, have the second and third bones intimately
united into one; which may be owing to their little
motion, and the great pressure they are subjected to.

The toes are of good use to us in walking ; for,
when the sole is raised, they bring our body, with its
centre ol gravity, perpendicular to the advanced foot.

T'he bones of the metatarsus and toes; are in the
same condition in childven as those of the metacarpus
and fingers.

"The onlv bones now remaining to complete the de-
seription of the skeleton, are the small ones, which are
faund at the joints of the fingers and toes, and in:some
other parts, called

Ossa BesaMoIDEs, which are of very different
firures and sizes, though they ave m,nr:mlly said to-
resemble the seed of the sesamum, They seem to me
nothing else than the ligaments of the articulations or
the firm tendons of strong muscles, or both, become
bony, by the compression which they sufler. Thus
the sesamoid bones at the beginning of the gmcrmmm-
mir muscles, are evidently mm]msed of the tendimous
fibres only. 'Those, at the first joint of the great toe,
are as plainly the same continued substance with the
ligaments and the tendons of the adductor, flexor bre-
vis, and abductor. That.which is sometimes donble
at the second joint of that toe, is part of the capsular
ligament 3 and if we enumerate the other sesamoid
bones that are at any time found, we may observe all
of them formed in this manner. Their number,
hgure, mtuatmn, and magnitude, are so uncertain, that
it were in vain to insist en the differences of each ; and
therefore I shall only in general remark,

1. That wherever the tendons and ligaments are
firmest, the actions of thie muscles strongest, and the
compression greatest, there such bones are most com-
monly found.

2. 1Int cateris paribus, the older the subject is in
which Hwy are sought, their pumber is greater, and:
their sige 1s Jarger,
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The bones of women are smaller in proportion te
their length, than those of men ; because the force of
their muscles is not so great, nor 1s such strong exter-
nal force applied to them to prevent their stretching
out in length.

The depressions, ridges, scabrous surfaces, and other
mequalities made by the muscles, are not so conspicu-
ous in them ; because their muscles are neither so thick
nor strong, nor so much employed, as to make so strong
prints on their bones,

Their os frontzs is more frequently divided by a con-
tinuation of the sagrttal suture, which depends on the
first and second general causes assigned above, for the
specialities in their bones ; as will appear after reflect-
ing on the account given formerly of the middle inter-
nal spine of this bone.

Their clavicles are less crooked ; because their arms
have been lcss forcibly pulled forwards, which in our
European women, especially those of distinction, is
more hindered by their garb.

Their sternum is more raised by long cartilages be-
low, that the thorax might be there widened in some
proportien to what it is shortened by the pressure upon
the diap/iragim, when they are with child.

The defect of bone, or the hole in the middle of the
sternunt, 1s oftenest found in them, to allow the pis-
sage of the mammary vessels, say some 3 but, in my
opinion, this is owing to a lax constitution, by which
the ossification is not so soon completed as in men,
where the action of the solids is vigorous, and the cir-
culation of the duids. is brisk ; for a much smaller hole
might have served this purpese ; and the branches of
the internal mammary vessels which are sent to the
external parts of the t4vraxr, do not pass here, but be-
tween the cartilages of the ribs, bhefore these are joined
to the sterutmn,

The cartilago viplaides, is oftener bifurcated in wo=
men than in wen, for the reason assigned in the prece-
ding paragtaph, viz. a less forcible power of ossifica-
tion.
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The supertor cartilages of the ribs seoner ossify, to
'support the weight of the mamme.

The middle cartilages are more flat and broad by
‘the weight of the breasts.

The 1ferior caitilages are longer, for enlarging the
chest.

Wenk women, who have born many children when

oung, often have the vertebrae of thew back bended
Ibrwartls, and their sternwm depressed, or become
round sheuldered and flat breasted (@) by the pressure
and weight of the impregnated wterus, and by the
strong action of the abdominal muscles.

The os sacrum is broader and turned much more
backwards, for enlarging the pelvis.

The os coccygis is more moveable, and much less
bended forwards, to facilitate the birth.

The ossa #liwm are more hollow, and more reflected
outwards, and consequently further removed from each
other, in order to widen the lower part of their abdomen,
and for the better support of the impregnated uterus.

- The ridge on the upper part of the os pubis is larger
in such women as have born children, being extended
by the strong action of the musculi recti ablominis.

The cartilage between the two ossa pulis, especially
in women who have born children, is thicker than in
men, by which the pelvis is more capacious in females,

The conjoined surfaces of the ossa pubis, and of the
ossa innominata and sacrum are less, the angle under
the symphysts of the ossa pubis, is much larger, and
the arches formed below and behind by the ossa ilium
and Zschium are wider, which, with the straighter os
sacrum, and more distant {ubera ischii, leave a larger
passage for the exclusion of the child in birth.

The great tuberosity of the ossa ischium, is flatter
in women than in men, because it is more pressed up-
on in the sedentary life which females enjoy.

In consequence of the pelvis of women being wider,
the articulations of their thigh-bones must be farther
removed from each other ; and therefore a larger space

() Cheselden, Anatomy, book 1. chap. 3.
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with the naked eve, and is more distinctly seen with
the assistance of a microscope.

4. In dissecting the brain and cerebellum, we sec the
small beginnings of the medulla proceeding from the
cortex, and can trace its gradual increase by the addi-
tion of more such white substance coming from the
corter.

5. Both these substances (§ 4.) are very succulent ;
for being exposed to the air to dry, they lose more of
their weight than most other parts of the body do.

6. In several places, we can observe the medulla to
be composed of fibres laid at each others sides.

7. The medullary substance is employed in form-
ing the white fibrous cords, which have now the name
of nerves appropriated to them. Within the skull we
sce the nerves to be the medullary substance con-
tinued 3 and the spinal marrow is all employed in
forming nerves.

8. The common opinion concerning the rise of the
nerves, founded on a superficial inspection of those
parts, is, that the nerves are propagated from that side
of the encephalon, at which they go out of the skull.
But it having been remarked, after a more strict in-
quiry, and preparing the parts by maceration 1n
water, that the medullary fbres decussate or cross
each other in some parts of the medulla ; as for ex-
ample, at the corpus annulare *, and beginning of the
spinal marrow : And practical observators having ve-
lated several examples of people whose brain was hurt
on one side, while the morbid symptom, palsy, ap-
peared on the other side of the body, of which I have
seen some instances 3 and experiments made on brutes
having confirmed these observations, it has heen
thought, that the nerves had their rise from that side
of the encephalon, which is opposite to their egress
from the skull. Tt may however still be said, that
this last opinion is not fully demonstrated, because a
decussation in some parts is not a proof that it obtains
universally ; and if there are examples of palsy of the

# Tuber annulare. E.
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side opposite to where the lesion of the brain was,
there are also others, where the injury done to the
brain and tlie palsy were both on the same side.

9. The nerves are composed of a great many
threads lying parallel to each other, or nearly so, at
their exit from the medulla *.

This fibrous texture is evident at the origin of most
of the nerves within the skull ; and in the cauda
equina of the spinal marrow, we can divide them into
such small threads, that a very good.eye can scarcely
perceive them ; but these threads, when looked at
with a microscope, appear each to be composed of a
great number of smaller threads.

10. How small one of these fibrils of the nerves is,
we know not ; but when we consider that every, even
the most minute part of the body is sensible, and that
this must depend on the nerves (which all conjoined,
would not make a cord of an inch diameter) being di-
vided into branches or filaments to be dispersed
through all these minute parts, we must be convinced
that the nervous fibrils are very small. From the
examination of the minimum visibile, 1t is demonstra«
ted, that each fibre in the refina of the eye, or ex=
panded optic nerve, cannot exceed the size of the
52,400 part of a hair.

Fibrous
rexture of
the Nerves.

Their ex«
ceme te-
auity.

11. The medullary substance, of which the nervous Coats.

fibrils are composed, is very tender, and would not be
able to resist such forces as the nerves are exposed to
within the bones, nor even the common force of the
circulating fluids, were not the pia mater-and tunica
arachnoides continued upon them ; the former giving
them firmness and strength, and the latter furnishing
a cellular coat to connect the threads of the nerves, to
let them lie soft and moist, and to support the vessels
which go with them ..

* Monro 2Jus has shewn, that these fibres are disposed in
spiral fmes.  See Nervous System, p. 38, E.

4+ Reil has gi ven the name of neurilema to the very delicate
cellular coat which invests the nervous fibrils. F,

M



Nerves: ex-
tremely
vascular,

Inelastic.

949 OF THE NERVES IN GENERAL.

It is this cellular substance that is distended
when air is forced through a blow pipe thrust into a
nerve, and that makes a nerve appear all spongy, af=
ter being distended with air till it dries ; the proper
nervous fibrils shrivelling so in drying, that they can
scarcely be observed.

12. These coats (§ 11.) would not make the nerves
strong enough to bear the stretching and pressure they
are exposed to in their course to the different parts of
the body ; and therefore, where the nerves go out at
the holes in the cranium and spine, the dura mater is
generally wrapt closely round them, to collect their
disgregated fibres into tight firm cords ; and that the
tension which they may happen to be exposed to,
may not injure them before they have got this addi=
tional coat, it is firmly fixed to the sides of the holes
in the bones through which they pass *.

13. The nervous cords thus composed of nervous
fibrils, cellular coat, pia and dura mater, have such
numerous blood-vessels, that after their arteries only
are injected, the whole cord is tinged of the colour of
the injected liquor; and if the injection is pushed vio=
lently. the cellular substance of the nerves is at last
distended with 1t.

14. A nervous cord, such as has been just now de=
scribed (§ 18.), -has very little elasticity, compared
with several other parts of the tody. When cut out
of the body, it does not become observably shorter,
while the blood- vessels contract three eighths of their
length.

15. Nerves are generally lodged in a cellular or
fatty substance, and have their course in the inter=
stices of muscles, and other active organs, where they
are guarded from pressure ; but in several parts they
are so placed, as if it was intended that they should

& Zim considers the ouler coats of the nerves as merely con-
densed cellular substance, and not productions of the dura ma=
ter. Monro’s Nerv. Syst. p. 45, and Ludwig. Scriptor, Neurologs
Tom. iv. p. 106. E.
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there suffer the vibrating force of arteries, or the prese
gure of the contracting fibres of muscles.

16. The larger cords of the nerves divide into Ramifica-
branches as they go off to the different parts ; the tion. .
branches being smaller than the trunk from which
they come, and making generally an acute angle
where they separate.

17. In several places, different nerves unite into
one cord, which is commonly larger than any of the
nerves which form it.

18. Several nerves, particularly those which are Ganglions

distributed to the bowels, after such union, (§ 17.),
suddenly form a hard knot considerably larger than
all the nerves of which it is made. These knots were
called corpora olivaria, and are now generally named
ganglions.
- 19. The ganglions have thicker coats, more nu=
merous and larger blood-vessels than the nerves ; so
that they appear more red and muscular. On dissect=
ing the ganglions, fibres are seen running longitudi=
nally in their axes, and other fibres are derived from
their sides in an oblique direction to the longitudinal
ones.

20. Commonly numerous small nerves, which con«
junctly are not equal to the size of the ganglion, are
sent out from it, but with a structure no way differ«

- ent from that of other nerves *.

21. The nerves sent to the organs of the senses, Pulpy con-
lose there their firm coats, and terminate in a pulpy sisience of
substance. The oplic nerves are expanded into the “Xtreme
soft tender webs, the retine. The auditory nerve has oy
scarcely the consistence of mucus in the vestibulum,
cochlea, and semicircular canals of each ear. The
papille of the nose, tongue, and skin, are very soft.

22. The nerves of muscles can likewise be traced
till they seem to lose their coats by becoming very
soft ; from which, and what we observed of the sen«

* On the structure of the ganglions, See Monro, Nerv, Syst,
§ 50 ‘Bmhat._ﬁhuat. Gener. Part, I. and Haase De Gangl,
ervor, in Ludwig. Script. Neurol, vol, i, p. 61, E.
M2
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satory nerves (§ 21.), there is reason to conclude, that
the muscular nerves are also pulpy at their terminaa
tions, which we cannot indeed prosecute by dissection.
23. It would seem necessary that the extremities
of the nerves should continue in this soft flexible state,
{21, 22.), in order to perform their functions right :
For, in proportion as parts become rigid and firm by
age, or any other cause, they lose part of their sensibi=
lity, and the motions are more difficultly performed.
Nervous 24. Though the fibres in a nervous cord are firma
fibrils not  ly connected, and frequently different nerves join into
confound- ope trunk, or into the same ganglion ; yet the sensa=
ed. : : 3 i
tion of each part of the body is se very distinct, and
we have so much the power of moving the muscles
separately, that, if the nerves are principal agents in
these two functions, which I shall endeavour to prove
they are, we have reason to believe that there is no
union, confusion, or immediate communication of the
proper nervous fibrils, but that each fibre remains
distinct from its origin to its termination.
Morbid 95. Changes produced any way upon the coats of
changes.  the nerves, cannot however miss to affect the nervous
fibrils. The cellular substance may be too full of
liquor, or may not supply enough ; the liquor may
not be of a due consistence, or it may be preterna=
turally obstructed and collected. The pia or dura
maler may be too tense, or too lax ; their vessels may
be obstructed ; their proper nerves may be violently
irritated, or lose their power of acting ; and a great
many other such changes may happen, which will not
only occasion disorders in particular nerves, but may
be a cause of the sympathy so frequently observed
among the nerves ; which is so necessary 10 be atten-
tively regarded in a great many diseases, in order to
discover their true state and nature, that, without this
knowledge, very dangerous mistakes in the practice
of physic and surgery may be committed. }
Nerves the 26, Many experiments and observations concur 1n
instru- proving, that when nerves are compressed, cut, or any
ments of o) or way destroyed, the parts served by such nerves,

:i!,i;;.:;:.[" farther from the head or spine than where the injuring
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cause has been applied, have their sensations, motions, haps of
and nourishment weakened or lost, while no such ef- motion. =
fects are seen in the parts nearer to the origin of those
nerves ; and in such experiments where the cause
impeding the nerves to exert themselves could be re-
moved, and the structure of the nerves ot injured ;

as for example, when a ligature made upon a nerve

and stopping its influence has been taken away, the
motion and sensation of the parts were soon restored.

From which it would appear, that the nerves are prin=

cipal instruments in our sensations, motions, and
nourishment #; and that this influence of the nerves

is not inherent in them, without the communication
between these cords and their origin is preserved.

This conclusion is just, notwithstanding that some= Objections
times, upon cutting a nerve, the effects above men- answered.
tioned have been felt for a short time ; but afterwards
the person was sensible of no numbness or immobili«
ty ; for wherever this is said to have happened, the
cut nerve was only one of several which were sent to
the member ; the want of whose influence was felt no
longer, than till the habit was acquired of performing
the functions easily by the otner nerves.

Nor is it of greater weight as an objection, that
sometimes when a ligature is drawn very hard upon
a nerve, and then is taken away, the nerve never
again recovers its influence upon the parts it is dis-
tributed to beyond the ligature, but is of as little ef-
fect as if it had been cut through; which is to say,
that its texture has been altered beyond recovery.

The same thing is to be seen by tying a thread tight
round a tender twig of any vegetable ; it decays.

27. Experiments and observations shew too, that Morbid
when parts of the encephalon or spinal marrow have symptoms
been irritated, compressed, or destroyed, the parts of {'om injury
the body, whose nerves had their origin from such af- B Nelves
fected parts of the encephalon or spinal marrow, bea
come convulsed, paralytic, insensible, or wasted ; and

*® It seems now fully proved that the nerves are not immediate-
iy concerned in nutrition.  See Monro’s Nerv. Syst, p. 78, BE.

M3
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in such cases where the injuring cause could be remove
ed from the origin of the nerves, the morbid symp-
toms observed in the parts to which these nerves were
distributed, went ofl’ upon the removal of that cause.
From which it is thought reasonable to conclude, that
the nerves must not only have a communication with
their origin, but that the influence they have upon the
parts they.are distributed to depends on the influence
which they derive from the medulla encephali and
spinalis.

28. Though the ¥pinal marrow has its own vessels
and cineritious substance which assists to form its me=
dulla ; yet a very large share of the medullary sub-
stance within the spine is derived from the encephalon,
whose medulla oblongala descends from the head, and
the influence of the spinal marrow on its nerves de

nds 1n a great measure on this medulla oblongata
of the head. Hence an injury done to any part of
the spinal marrow, immediately affects all the parts
whose nerves have their origin below where the ine
juring cause is applied. A luxation of a vertebra in
the loins soon makes the lower extremities paralytic ;
a transverse section of the medulla at the first veriea
bra of the neck, soon puts an end to life.

20. If such causes produce constantly such effects

326, 27, 28.) in us and other creatures living in near=
ly the same circumstances as we do, the conclusions
already made must be good, notwithstanding exam-
ples of children and other creatures being born without
brains or spinal marrow ; or notwithstanding that the
brains of adult creatures can be much changed in their
texture by diseases ; and that fortoises, and some other
animals, continue to move a considerable time after
their heads are cut off. We may be ignorant of the

_particular circumstances requisite or necessary to the

being or well-being of this or that particular creature,
and we may be unable to account for a great many
phanomena ; but we must believe our eyes in the ex«
amination of facts ; and if we see constantly such con=
sequences from such actions, we cannot but conclude
the one to be the cause and the other the effect, 1t
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would be as unjust to deny the conclusions made in
the three preceding articles, because of the seemingly
preternatural phaznomena mentioned at the beginning
“of this, as it would be to deny the necessity of the
circulation of the blood in us and most quadrupeds,
because a frog can jump abour, or a tortoise can walk
long after all the bowels of its therax and abdomen
are taken out, or because the different parts of a
worm crawl after it has been cut into a great many
pieces *. It is therefore almost universally allowed
that the nerves are principal instruments in our sen=
sations, motion, and nourishment ; and that the in-
fluence which they have is communicated from their
origin, the encephalon and medulla spinalis. But au=
thors are far from agreeing about the manner in which
this influence is communicated, or in what way nerves
act to produce these effects.

80. Some allege, that the nervous fibres are all so= Canse of
lid cords acting by elasticily or vibration ; others main= nervous
tain, that thase_fibres are small pipes conveying liquors, “"“"8%*
by means of which their effects are produced.

81. The gentlemen, who,think the nervous fibres Vibration
solid, raise several nbjectim}s to the other doctrine ; cousidered.
which I shall consider aftedwards ; and endeavour to
shew the fitness of their own doctrine to account for
the effects commonly observed to be produced by the
nerves.

The objects of the senses plainly (say they) make
impulses on the nerves of the proper organs, which
must shake the nervous fibrils: and this vibration
must be propagated along the whole cord to its other
extremity or origin, as happens in other tense strings ;
and these vibrations being differently modified, ac-
eerding to the difference of the object, and its differ~

ent application, produce the different ideas we have
of objects,

#

.,

® Tu the treatise on Physiology, drawn up by Dr. Kirby for
the 4th edition of the Encyclopmdia Britannica, (No. 553.) these
phenomena are attributed to the more general irritability or
greater diffusion of the vital principle in such animals, They
seem not to depend on nervous energy, E,
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32. To this account of sensation, it is objected, firsi,
That nerves are unfit for vibrations, because their ex=
tremities, where objects are applied to them, are quite
soft and pappy (& 21.), and therefore not susceptible
of the vibrations supposed ; and if there could be any
little tremor made here by the impulse of objects, it
could not be continued along the nervous cord, be«
cause the cellular substance by which each particular
fibre is connected to the neighbouring ones (§ 11.),
and the fatty substance in which the nervous cord is
immersed (§ 15.), would soon stifle any such vibra=
tory motion.

A second objection to this doctrine is, That suppos=
ing the nerves capable of vibrations by the impres«
sions of objects, these vibrations would not answer
the design. For if what we know of other vibrating
strings, to wit, that their tone remains the saine, un«
less their texture, length, or tension is altered, and
that different substances striking them do no more
than make the sound higher or lower; if these pro=
perties are to be applied to nerves, then it will follow,
that the same nerve would constantly convey the
same idea, with no other variety than of its being
weaker and stronger, whatever different objects were
applied to it ; unless we supposed the nerve changed
in its texture, length, or tension, each time a differ=
ent object is applied ; which, it is presumed, no body
will undertake to prove does happen. 19:3¢

Nay, 3dly, If ever such a variety of vibrations
could be made, our sensations would notwithstanding
be conifused and indistinct, because the tremulous ner-
vous fibre being firmly connected and contiguous te
several other fibres of the same cord, would necessa=
rily shake them too, by which we slmuld+have the no=
tion of the object as applied at all the different parts
where the extremities of these fibres terminate.

33. In whatever way the favourers of the doctrine
of solid nerves please to apply the elasticity of nerves
to the contraction of muscles, their adversaries insist
that nerves are too weak to resist such weights as the
muscles sustain ; they would surely break, especially
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as they are in a great measure, if not wholly, deprived
of their strong coats before they come to the part of
the muscle on which they are immediately to act
(§ 22).—The nerves being found to have little or no
elasticity to shorten themselves (§ 14.), shews them
altogether unfit for such an office as this of contracting
muscles in the way proposed of their acting by elasti-
city ; and when a nerve is viewed with a microscope
while the muscles it serves are in action, no contrac=
tion or motion is ebserved in it.—Nay, if they were
elastic, they would equally exert their power of cons
tracting muscles nearer to their origin as well as fars
ther from it, when they were put inte contraction or
vibration, by irritation of any part of them. The
former however does not happen.

34. As a further objection against either motion or
sensation being owing to the elasticity of the nerves,
it is said, that if this doctrine were true, the sensations
would be more acute, and the contractions of muscles
would be greater and stronger, when the parts become
firmer and more 1igid by age ; for then their elasticity
is increased : Whereas, on the eontrary, it appears
(§ 23.) that then the sensations are blunted, and
muascular contraction becomes less and weaker.

55. If the nerves were granted to be elastic, and
to communicate a springy force to all the parts to
which they are distributed, they might appear neces-
sary in this view to assist the application of the nu«
tritious particles of the fluids to the sides of the vesa
sels which these particles were to repair ; and so far
might well enough account for the share which nerves
are thought to have in nutrition: But if we cannot
make use of elasticity in the other two functions, sen=
sation and motion, we must also endeavour to find out
- some other way for the nerves to act in nutrition ;

which will be done afterwards®.
~ 86. Having thus stated the reasons for and against Hypothesis
the nerves acting as solid strings, let us likewise relate of a ner-

* On this subject, see Ludwig. Script. Neurolog. T, II,
p. 209, 111 211. and IV. p. 195, Haller, Elem. Physiol, lib, x.
xis  Dumas, Prine, de Physiol, Tom, II, p. 380, L,
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the arguments for nerves being pipes, and the objecs
tions to this doctrine. |

A great argument of those who think the nerves to
be tubes conveying liquors, is the strong analogy of
the brain and nerves to other glands of the body and
their excretories, where a manifest secretion of liquor
is made in the glands, to be conveyed by the excre=
tories to the proper places in which it ought to be de-
posited : They think that the vascular texture of the
eortex of the encephalon and spinal marromw (§ 2.), the
continuation of the cortex in forming the medullary
substance (8 3, 4.), the fibrous texture (§ 6.), and

.succulent state of this medulla (§ 5.), and its being

wholly employed to form the nerves (§ 7.), where the
fibrous texture is evident (§ 9.) ; all these things, say
they, conspire to shew such a strong analogy between
these parts and the other glands of the body, as car-
ries a conviction that there is a liquor secreted in thé
encephalon and spinal marromw, to be sent out by the
nerves to the different parts of the body.

37. The following objections are raised to this ar-
gument in favour of liquor conveyed in the nerves,
from the analogy of the glands. 1st, Other glands,
it is said, have their excretories collected into a few
large pipes, and not continued in such a great num-
ber of separate pipes, as far as the places where the
liquors are deposited ; which last must be the case, if
the nerves are the excretories of the glandular brain,
2dly, We see the cavities, and can examine the li«
quors in the excretories of other glands much smaller
than the brain ; which cannot be done in the nerves.
3dly, If the nerves were pipes, they would be so small,
that the attraction of the liquors to their sides, would
prevent that celerity in the motion of the liquors, which
15 requisite to sensations and motions. 4¢hly, If the
nerves were pipes, they would be eylindrical ones, and
consequently not subjeet to diseases ; or at least we
could have no comprehension of the diseases in them,

38. The answer to the 1st of these objections is,
That there are other glands where there is a manifest
secretion, and in which the disposition of the excres
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tories is in much the same way as in the encephalon :
The kidneys, for example, have a reticulated cortex
of vessels, from which the Eustachian or Belinian me=
dulla, consisting of longitudinal fibres and a few blood
vessels in the same direction, proceeds ; and this me-
dulla is collected into ten, twelve, or more papille,
each of which is formed of numerous small separate
pipes, which singly discharge the urine into the large
membranous tubes ; and these united form the pelvis.
Upon comparing this texture of the kidneys with that
of the encephalon (§ 2, 8, 4, 5, 6, 7, 9.) the analogy
will be found very strong.

39. In answer to the 2d objection, in § 87. 1t is
granted, that microscopes, injections, and all the other
arts hitherto employed, have not shewn the cavities
of the nervous fibrils, or the liquors contained in them;
and from what was said (§ 10.) of the smallness of
the nervous fibrils, it is not to be expected that they
should ever be seen. But so long as such a number
of little animals can every hour be brought to the ob-
~jectors, in which they can as little demonstrate the
vessels or contained fluids, it will not be allowed to be
conclusive reasoning, that, because ocular demonstra-
tion cannot be given of either the tubes or their con=
tents, therefore they do not exist. For if we have any
notion of an amimal, it is its being an hydraulic ma-
chine, which has liquors moving in it as long as it has
life ; if therefore such little animals have vessels and
liquors which we cannot see, why may not some of the
vessels and liquors of the human body be also invisi-
ble to us ? .

Toavoid this answer to the objection, it is further
urged, That though weinight notsee the nervous tubes
or the liquors they contain, as they naturally flow ; yet
if such liquors really exist, they ought to discover
themselves, either by a nerve’s swelling when it is
firmly tied ; or that, however subtile their fluids are,
they might be collected in seme drops, at least, when
the cut end of a nerve of a living animal is kept some
time in the exhausted receiver of an air-pump, Itis
affirmed, that neither did the tied nerve swell between
the brain and ligature, nor was there any liquor cola
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lected in the receiver of the air-pump ; from which
1t is concluded, that there is no liquor in the nerves.

Some, who say they have tried these experiments,
affirm, that in young animals the nerve does swell
above the ligature, and that a liquor does trickle out
upon cutting a nerve.—\Whether swelling or liquor is
" seen or is not seen in these experiments, no conclus
sion for or against a nervous fluid can be made from
them ; for the swelling of the nerve after it is tied,
or the efflux of liquors from its extremity, will never
prove either to be the effect of the fluid in the proper
nervous fibrils, so long as they might be occasioned
by the liquors in the larger vessels of the cellular sub=
stance of the nerves; and if these same vessels of
the coats of the nerves do not discover their liquors
by these experiments, it is far Jess to be expected,
that the much more subtile nerves will discover
theirs.

40. The 8d Objection to the doctrine of the brain
being a gland, and the nerves its excretories, suppos=
es a more rapid motion necessary in the fluid of the
nerves, than what most of the defenders of the ner-
vous fluid will now allow; and is afterwards to be
considered particularly in a more proper place.

41. The 4tk Objection bemng, That if nerves are
excretories of a gland, they must be cylindrical pipes,
in which no obstructions or diseases would happen ;
but since we daily see diseases in the nerves, they
must therefore not be such excretories. The answer
is, That diseases happen often in the excretories of
other glands, as of the liver, kidneys, &c. notwithe
standing their cylindrical form, and their much short«
erand Jess exposed course. When we consider the very
sender substance of the brain, the vast complication of
vessels there, the prodigious smallness of the pipes
going out from it, the many moving powers which the
nerves are to undergo the shock of, and the mauy
chances which the vessels, membranes, and cellular
substance accompanying the mnerves have of being
disordered, and then affecting the uervous fibrils, we
have very great reason to be surprised, that these
eylindrical pipes are not much more frequently put
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out of order, by too great or too small a quantity of
Jiquors ; by too viscid or too thin fluids ; by liquors
consisting of too mild and sluggish particles, or of too
acrid pungent ones; by too great or too little motion
given to the liquors; by the diameters of the pipes
being too much straitened, or too much enlarged ; and
by a great many other varieties of circumstances
which might be thought capable of disturbing the
funictions of the nerves, supposing them to be cylin=
drical exeretories of the gland, the brain.

42. The numerous vessels of the encephalon have Fluid sc-
brought some of the gentlemen who assert the nerves ol z‘i‘:l:é':
to be solid, to acknowledge, that there is a Liquor se= 4o ., yot
creted in the brain : But then they will not allow that joured out,
this liquor is sent out by the proper nervous fibrils ; nto the
but that it is poured into the cellular substance in cellular
which the nerves lie, to keep them moist and supple, substance.
and therefore fit for exerting their elasticity, vibras
tion, &ec. by which, in their opinion, the effects coms
monly aseribed to nerves are produced.

43. Besides the objections already mentioned (§ 52,

83,) against the nerves acting as elastic strings, this
opinion has some other difficulties which may be ob-
jected to it : For instance, there is not one analogous
example in the whole body of liguors secreted in a
large gland, to be poured into a cellular substance, as
is. here supposed ; the liquors in the cells of the tela
cellularis of other parts are separated from the little
arteries which are distributéd to these cells.

Further, it cannot be imagined, how a liquor se=
creted in the corfex of the brain should make its way
through the medulla, to come out into the cellular
membranes on the surface of that medulla.

Lastly, A very simple experiment, of injecting wa=
ter by the artery of any member, and thereby filling
the cellular substance of the nerves of that member,
shews evidently, that the liquor of the eellular subs
stance of the nerves has the same fountain as the li=
quor has in the tela cellularis any where else, that is,
from the little arteries dispersed upon it.
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44. The doctrine of a fluid in the nerves, is not only
thus supported by the analogy of the brain and nerves-
to the other glands and their encretories, but those who
maintain this doetrine mention an experiment which
they think directly proves a fluid in the nerves. It is
this : After opening the thorax of a living dog, catch
hold of and press one or both the phrenic nerves with
the fingers, the diaphragm immediately ceases to con=
tract ; cease to compress the nerves, and the muscle
acts again : A second time, lay hold of the nerve or

nerves some way above the diaphragm, its motion

stops. Keep firm hold of the nerve, and, with the
fingers of the other hand strip it down from the fingers
which make the compression towards the diaphragm,
and it again contracts: A repetition of this part of the
experiment three or four times, is always attended
with the same effects ; but it then contracts no more,
strip as you will, unless you remove the pressure, te
take hold of the nerves above the place first pinched ;.
when the muscle may again be made to contract, by
stripping the nerve down towards it. This experi=
ment I have made with the success here mentioned.
Let any one try if he can imagine any other reasons
able account of these appearances, than that the pres«
sure by the fingers stopped the course of a fluid in the
nerve; that so much of this fluid as remained in the
nerve, betwixt the fingers and diaphragm was forced
into that muscle by stripping, and when it was all
pressed away, the fingers above preventing a supply,
the muscle contracted no more till the fingers were
removed, and a {resh flow by that means was re«
ceived from the spinal marrow, or from that part of
the nerve which had yet not been so stripped.

It has been objected to the conclusions from this
experiment, 1. That the diaphragm is set in motion by
stripping the nerve from, as well as towards, this mus=
cle; and this may be well expected ; for a liquor in
such small pipes hindered from flowing backwards by
ligature, pinching fingers, or even the flow of their li«
quors from the fountain, will regurgitate forwards with
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velocity, when pressed backwards: We see it happen.
n the stalks of tender succulent plants.

2. It is said, that muscles cease to act when their
veins are tied, as well as when their arteries or nerves
are tied or cut, but that muscles continue to act when
their veins are cut ; by which it would appear, that
the overloading of the vessels is an impediment to the
action of muscles, and therefore the ceasing of their
action when their arteries or nerves are tied or cut,
may also be owing to the liquor in the branches of
these pipes of muscles stagnating when it is not pro-
pelled by the flow of more liquor from their trunks,
and not to any influence or moving power, which now
ceases to be conveyed to them.

It is to be observed, in making the experiments just
now mentioned, that the contraction of the muscles
ceases soonest when the nerves, and latest when the
veins are tied. That when veins are tied, not only are
the vessels overloaded, but all the cellular substance of
the muscles is filled with coagulated blood ; whereas
when the arteries and nerves are tied, the reverse is
seen, the muscles are lax and of less bulk. So that in
these cases the ceasing of the contraction of the mus="
cles seems to depend on very different causes, to wit,
a deprivation of necessary liquors in the one, and a
redundancy of superfluous blood in the other. An
elastic stick may be deprived of its elasticity by be-
ing made either too dry or too wet.

45. Some gentlemen, convinced of the reasonable- Two kinds
ness of the secretion of a liquor in the brain to be sent ‘:'f““""'"fl
out by the nerves, but not comprehending how a fluid :}:,']3;::3‘
could have such a rapid retrograde motion as they ima-
gined was necessary for conveying the impressions of
objects made on the extremities of nerves to the senso=
rium, supposed two sorts of nerves ; one that convey-
ed a liquor for muscular motion and nutrition ; the
other composed of solid nerves, that were to serve for
organs of the senses, to convey the vibrations coms
municated from objects to the sensorium.

46. To this opinion (g 45.) the objections against Objections
the sensatory nerves acting by vibration (§ 32.) may
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be made ; and there is so little reason to suspect any
difference in the texture of the different parts of the
brain or nerves, that, on the contrary, the structure is
every where similar, and branches of the same nerve
often serve both for sensation and motion.

How little necessity there is for supposing extremes
ly rapid motions of the nervous fluid, is to be exae
mined soon,

47. The hypothesis of great celerity in the motion
of the fluid of the nerves being necessary, gave alse
rise to another division of the nerves, into arleries or
effluent, and venous or refluent. It was said, that mus-
cular motion and nutrition dépended on the arterious
nerves ; and that the sensations depended on an ac«
celerated motion of the nervous fluid towards the
brain, by the impressions which the objects of the
senses make upon the venous nerves. By this supa
position the absurdity of rapid fluxes and refluxes in
the same canal was prevented, and an advantage was
thought to be gained by it, of saving too great a waste
of the fluid of the nerves, which otherwise the ence-
phalon and spinal marrow could not supply in suffie
cient quantity to answer all the exigencies of life.

48. To this opinion (3 47.) it has been objected,
1st, That there is no example in the body of a secret=
ed liquor being returned immediately and unmixed to
the gland by which it was originally separated from
the mass of blood ; which would be the case were
there venous nerves. 2dly, There is no occasion for
saving the fluid of the nerves in the way proposed ;
the organs for secreting that fluid being large enough
to supply all that is necessary of it in the common
functions of life.—3dly, If the fluid of the nerves was
to be thus kept in a perpetual circulation, it would
soon become too acrid for continuing with safety in
such sensible tender vessels as those of which the brain
and nerves are composed. 4¢hly, This hypothesis will
not answer the design for which it was proposed; For
though the momentary application of an object might
eause an acceleration in the fluid of venous nerves, yet
if the object was kept applied to the nerves, it would
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stop their fluid, so that it could not go forward to the
brain ; and therefore, according to this doctrine, we
should be sensible of no objects except those whose
application to the organs of the senses was momentary.

49. Let us now suppose it probable, that the ence= Supposed
alon and spinal marrow secern a liquor from the nature of

blood which is sent into all the nerves, and that by the the nervous
means of this liquor, the nerves perform the offices fds
commonly assigned to them ; it is next necessary to
inquire what kind of liquor this is, and how it moves,
in order to determine how well its nature and motion
are fitted for performing what is expected from it.

50. The liquor of the nerves has been fancied by Not acid or
someto be of a very strong acid or alkaline nature : alkaline.
But since none of our juices appear to be of this sort,
and since such liquors irritate and destroy the parts of
the body to which they are applied, we cannot con=
ceive how the brain can separate, or the nerves could
bear any thing of such an acrid nature. This tene
derness and sensibility of these organs must hinder
us absolutely from supposing that the liquor of the
nerves can be aerid or pungent, or of the nature of
spirit of wine, hartshorn, &c. :

51. Some have imagined the liquor of the nerves to Not a very
be capable of vast explosion like gun-powder, or of ¢lastic
violent sudden rarefaction like air, or of strong ebulli= uid.
tion like boiling water, or the mixture of acids with
alkaline liquers. But as the mass of blood from which
this fluid is derived, is not possessed of any such pro-
pertics, we cannot suppose the blood to furnish what
it has not in itself. Besides, all these operations are
too violent for the brain or nerves to bear ; and when
once they are begun, they are not so quickly con-
trouled or restrained, as experience teaches us the
nerves can be made to cease from acting ™.

52, We are not sufficiently acquainted with the
properties of an ather or electrical effluvia pervading
every thing, to apply them justly in the animal ecos

* For arguments in favour of the elastic nature of the ner-
vous fluid, see Parr’s New Medic. Diction. vol. L p. 398, L,
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nomy ; and it is as difficult to conceive how they
should be retained or conducted in a long nervous
cord. These are difficulties not to be surmounted *,

53. The surest way of judging what kind of liquor
this of the nerves must be, is to examine the liquors of
similar parts of the body. All the glands separate lia
quors from the blood much thinner than the compound
mass itself ; such is the liguor poured into the cavit
of the abdomen, thorax, ventricles of the brain, the sali-
va, pancreatic juice, lymph, &e.  Wherever there is
occasion for secreted liquors being thick and viseid, in
order to answer better the uses they are intended for,
nature has provided reservoirs for them to stagnate in,
where their thinner parts may be carried off by the
numerous absorbent veins dispersed on the sides of
those cavities; or they may exhale where they are ex=
posed to the open air. The mucus of the nose becomes.
viscid by stagnation ; for, when it is immediatel y see
creted, it is thin and watery ; aseppears from the ap=
plication of sternutatories, &c. The cerumen of the
ears is of a watery consistence, when just squeezing
out. The mucus of the alimentary canal grows thick
in the lacunae. The bile in the hepatic duct has little
more consistence than lymph ; fkat in the gall-blad=
der is viscid and strong. The uréne is much more wa=
tery as it flows from the kidneys, than when it is ex=
creted from the bladder. The semen is thin as it comes.
from the testicles, and is concocted in the vesiculae sé=
minales, &c. .

54. Hence (3 53.) we may safely conclude, that a
thin liquor is secreted in the corfex encephali and spi=
nal marrow ; and seeing the thinness of seereted li-
quors is generally, as the divisions.of the vessels, into.
small subtile branches, and that the ramifications
within the skull are almost infinitely subtile, the li~.
quor sccreted in the encephalon may be determined te.
be among the finest or thinnest fluids.

*® See Monro Nerv. Syst. p. 74 The identity of the nervous
fluid with the electric or galvanic power, has been lately revived.
by the chemical philosophers of the present day. Journ. de-
Pliys. Germinal, an. xi. E.
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55. Seeing also that we can observe no large reser=
voir, where the liquor secerned inthe cortical substance
‘is deposited, to have its finer parts taken off, we have
reason to think, that it goes forward into the nerves
in the same condition in which it is secerned.
56. By fine or subtile animal liquors, is meant ne

more than those which are very fluid, and which seem -

to consist of a large proportion of watery particles,
and a lesser one of the oily, saline, and earthy parti=
cles. Some of the liquors which we can have in suf«
ficient quantity to make experiments with, are se
fluid, and have so little viscidity or cohesion of parts,
that when laid upon a piece of clean mirrog, they eva-
porate without leaving a stain; such is the liquor
oozing out from the surface of the pleura, the lymph,
and several others.

If then these liquors, which are subject to our
examination, the secerning vessels of which are so
large that we can see them, have such a small cohe-
sion of parts, it might not be unreasonable to say,
that the liquor of the nerves is as much more fine
and fluid than lymph, as the vessels separating it are
smaller ; and therefore that the fluid of the nerves is
a defecated water, with a very small proportion of the
other principles extremely subtilized.

57. Two experiments are said to contradict this
opinion of the liquor of the nerves being so fluid and

subtile. One is, that upon cutting the canda equina

of a living animal, a liquor as viscid as the white of
an egg drops out: The other is, that a wounded nerve
yields a glairy sanies. But these do not appear to be
the proper fluid of the nerves; since it is evident,
that what is discharged in both these cases, comes out
of the cellular substance involving the nervous fibrils,
58. Considering how many experiments make it
evident, that there is a constant uninterrupted stream
of liquors flowing through all the canals of animals,
which convey liquors composed of particles smaller
than the diameter of their canal, which is always the
case of the nerves in a natural state ; it is surprising
how it ever could be thought that the liquid of the

Objections
answered.
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nerves should be obliged to flow from the brain fa
each muscle the moment we will ; or that this liquor
should flow back with the like swiftness from the ex=
tremity of each nerve, to which an objeet of sensation
is applied. The nerves, as well as the other excre=
tories of the glands, are always full of liquor ; the de«
gree of distension of the canals not being at all times
alike even in a sound state. But this happens without
inconvenience, as the sides of the canals have a power
of accommodating themselves to the present quantity,
unless it is very much above or below the natural -
standard ; in both which cases diseases ensue,
Flows with  $9. The motion of the fluid in the nerves is therea
a constant  fore not only constant, but it is also equal, or nearly
and equal  go: For, though the blood in the larger arteries is
motion. | -
moved unequally by the unequal forces, the contrac=
tion of the ventricle of the heart, and the weaker
power, the systole of the arteries ; yet the difference
between these two moving powers comes to be less
and less perceptible, as the arteries divide into smaller
branches ; because of the numerous resistances which
the liquors meet with, and because the eanals they
move in become larger, till in the very small arterious
branches, there is no sensible difference in the velocity
of the liquors from the effect of the heart or arteries.
The motion of the fluids must still be more equal in
the excretories of glands, and particularly in those
where the vessels have divided into very minute
branches, and the liquors have no other propelling
force, but the heart and arteries, (see § 1) ; therefore
the nervous fluid moves constantly, equally, and slowe
ly, unless when its course is altered by the influence
of the mind, or by the pressure of some neighbouring
active organ,

60. As there is ncither proof nor probability of the
valves supposed by some in nerves, we are not to ase
sume them in accounting for any phenomena.

Ban of 61. We have not, and perhaps cannot have any
ﬁ,., Nerves. 1dea of the manner in which mind and bedy aet upon
each other ; but if we allow that the one is affected

by the other, which none deny, and that the fluid of
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the nerves (whatever name people please to give it)
is a principal instrument which the mind makes use

-

of to influence the actions of the body, or to inform

itself of the impressions made on the body, we must
allow that the mind can direct this instrument difs
ferently, particularly as to quantity and celerity,
though we must remain ignorant of the manner how
many pheromena depending on this connexion of
mind and body are produced. Thus we weuld in
vain attempt to account for animals continuing, after
their heads were struck off or their hearts were cut
out, to perform actions begun before they suffered
any injury

62. Let us now suppose the nervous fluid such as
has been argued for, to wit, a very fluid saponaceous
water, moving in a constant, equal, slow stream, from
the encephalon and spinal marrow, in each of the pro=
per nervoas fibres, except when the motion is changed
by some accessory cause, such as the mind, pressure
of other parts, &c. and let us examine how well
such a supposition will agree with the phenomena of
the three great functions, nutrition, sensation, and
muscular motion, which the nerves are principal ine
struments of.

63. In general, we may say, that nerves can carry
fluids to the most minute part of the body, to supply
what is wasted in any of the solids ; that the impres=
sion made by the objects of the senses on the very
soft pulpy extremities of the nerves of the organs of
the senses, must make such a stop in the equal-tlowing
nervous fluid, as must instantaneously be perceptible
at the fountain-head from which the pipes affected
arise ; that the constant flow of the liquor of the nerves
into the cavities of the muscular fibrille, occasions the
natural contraction of the muscles, by the as constant
nisus 1t makes to increase the transverse and to shorten
the longitudinal diameter of each fibre ; and that it
is only to allow the mind a power of determining a
greater quantity of this same fluid with a greater
velocity into what muscular fibres it pleases, to ace
count for the voluntary strong action of the muscles.
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64. But since such a superficial account would not
be satisfactory, it will be expected, that the principal
phanomena of these three functions should be explaine
ed by the means of such a fluid as has been supposed ;
and that the several objections against this doctrine
should be answered : Let us attempt this ; and where
we cannot extricate ourselves from difficulties which
may be thrown in, let us honestly acknowledge Igno=
rance,

65. «. If water, with a very small proportion of
oils and salts from the earth, proves a fit nourishment
for vegetables, such a liquor as the fluid of the nerves
has been described (| 56,) may not be unfit for re=
pairing the waste in animals. ;

B. The slow continual motion of this nervous fluid
(§ 58, 59,) to the most minute parts of the body
(§ 10.), is well enough calculated to supply the par-
ticles that are constantly worn off from the solids by
the circulation of the liquers and necessary actions of
life.

7. The greater proportional size of the encephalon in
young creatures than in adults, seems calculated for
their greater proportional growth: For the younger
the ammal is, the larger encephalon and speedier
growth it has.

3. A palsy and atrophy of the members generally
accompanying each other, shew, that nourishment,
sensation, and motion, depend on the same cause.

e. It was said (£ 26.), that the nerves were prine
¢ipal instruments in nutrition : It was not affirmed,
that they were the sole instruments ; and therefore an
atrophy may proceed from the compression or other
lesion of an artery, without being an objection to the
doctrine here laid down.

66. a. All objects of sense, when applied to their
proper organs, act by impulse; and this action is
capable of being increased by increasing the impelling
force. In tangible objects, that is clearly evident ;
the closer they are pressed to a certain degree, the
more distinct perception ensues. Odorous particles
need the assistance of air moved rapidly, to affect our
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‘mose : Sapid substances, that are scarcely suflicient to
-give us an idea of their taste by their own weight, are
‘assisted by the pressure of the tongue upon the palate:
The rays of light collected drive light bodies before

‘them : Sound communicates a vibration to all bodies:
in harmonic proportion with it.

~ The impulse made thus by any of these ohjects on
the soft pulpy nerves (3 21.), which are full of liquer,
presses their sides or extremities, and their liquor is
hindered from flowing so freely as it did. The canals

being all full (5 58.) this resistance must instantaneous-
ly affect the whole column of fluids in the canals that
are pressed, and their origins, and have the same effect
as if the impulse had been made upon the origin itself,
To illustrate this by a gross comparison: Let any one
push water out of a syringe, through a long flexible
pipe fixed to the syringe, and be is sensible of resist=
ance or a push backwards, the moment any one stops
the orifice of the pipe, or closes the sides of it with his
fingers. This impulse made on the nerves, and thus
communicated to their origin, varies according to the
strength or weakness, the quickness or slowness, the
continuance or speedy removal, the uniformity or ir-
regularity, the constancy or alternation, &c. with
which objects are applied to the nerves.

b. Whenever any object is regularly applied with
due force to a nerve, rightly disposed to be impressed
by it, and is communicated, as just now explained,
to the sensorium, it gives a true and just idea of the
object to the mind.

‘c. The various kinds of impulses which the differa
ent classes of objects make, occasion in animals, which
ought te have accurate perceptions of each object, a
necessity of having the different organs of the senses
variously modified, so that the several impulses may
be regularly applied to the nerves in each organ ; or,
in other words, we must have different organs of the
senses fitted to the different classes of objects.

d. As the objects have one common property of
impulse, so all the organs have most of the properties
of the organ of touching in common with the papille
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of the skin. In the nose and tengue this is evident:
In some operations of the eyes we can also perceive
this; as we may likewise do in some cases where
matter is collected in the internal ear.

e. These properties common to the different objects
and organs occasion frequently uncommon effects in
the application of an object to an organ proper to
another object of sensation ; for sometimes we have
the same idea as if the object had been applied toits
own proper organ: At ether times the object is as it
were changed, and we have the 1dea as if the organ
had had its own proper object applied to it. Thus, for
example, light is the proper object to be applied to the
eye, to give us any idea of colours; yet when all
light is excluded trom the eyes, an idea of light and
colours may be excited in us by coughing, sneezing,
rubbing, or striking the eye-ball. A canevibrating, so
as not to excite sound perceptible to the ear, applied
to the teeth, raises a strong idea of sound ; as a little
insect creeping in the meatus audilorius also does.—
The fingers applied to two rough surfaces, rubbing on
each other, are sensible of the sound they make ; sur=
geons of any practice in the cure of fractured bones
can bear witness to the truth of this. The fingers
dipped in acid and several other acrid liquors, have a
sensation very like to tasting. Smelling and tasting,
every body knows, are subservient and assisting to
each other. From such examples we have further
proof of one general cause of our sensations, to wity
impulse from the objects ; and of such a similarity
and relation in the organs, as might give reason for
imagining that any one of them would be capable of
producing the effect of another, if the impulses of the
different objects could be regularly applied to each.—
Hence light and sound may affect insects and other
ammals that have not eyes or ears.

/. If the impulse of an object is applied with due
force, but irregularly, a confused idea of the object is
raised. Distant objects are confused to myopes, as
very near ones are to presbylae,
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g. Tf the application of the impulse be regular, but
the force with which it 1s applied be too weak, our per-
~ception of the object 1s too faint. Une may whisper
so low as not to be heard.

fe. 1f the application of objects 1s too vielent, and
there is any danger of the tender organs of our senses
i:u:mg hurt or r.leﬁmved an uneasy senba,,tmn we call

18 I'EI.I::HI whatever the organ thus mjured 1s. The
object of ff:t:lmg alfects every organ: Thus pressure,
stretching, cutting, pricking, acrid salts, pungent oils,
great beat, violent cold, &c. occasion pain, wherever
they arve applied.  DBesides, every particular organ can
be affected with pain by the too violent application of
its own proper object.  Too much light pains the eyes;
very loud sound stuns the ears; very oderous bodies
and too sapid objects hurt the nose and tongue. A
pretty sure proof this, that the objects of our senses all
act, and that the organs ave all impressed in nearly the
same way.

7. Since a middle impulse, neither too small nor too
great, 1s necessary for a clear perception of objects,
we should often be in danger of not distinguishing
them, if we were not subjected to another law, to wit,
that nnmerous mmpulses made at once, or in a quick
succession to each other, increase our perceptions of
objects. Thus, such sound as would not be heard on
a mountain-top, will be distinctly heard in a wainscot-
ted chamber. "We feel much more clem]y a tangible
object, when our finger 15 drawn along it, than when
_applied with the same force, but by a smgie pressure,
upon it. We make rel‘u:al:ed applications of odorous
and sapid ohjects, when we wish to smell or taste ac-
curately. The end of a burning stick appears much
more luminous when quickly whirled in a circle than
when at rest.

k. Whenever the uneasy sensation, pain, is raised
by the too strong application of objects, a sort of ne-
cessity is as it were 1mpused upon the mind to endea-
vour to get free of the injuring cause, by either with-
tlrawmg the grieved part of the body from it, as one
retires his hand when- his finger is pncked or burnt ;

N
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or the injuring cause is endeavoured to be forced from
the body, as a teresimus excites the contraction which
pushes acrid fawces out of the rectum. In both these
operations, a convulsive contraction 1s immediately
made in the injured part, or in the neighbourhood of 1t 3
and if the rritation s very strong or permanent, the
oreater part of the nervous system becomes allected
m that spasmodic or convulsive way. Is it this neces-
sity which obliges the mind to exert herself in respira-
tion, or in the action of the heart, when the lungs or
heart are gorged with blood ? or the 775 to contract the
pupil, when the eye 1s exposed to strong lght? or
sneezing to be performed when the nose is tickled?
&e. Will not a stimulus of any nerve more readily
affect those with which it is any where connected than
the other nerves of the body ?  May net this sympa-
thy serve as a monitor of the mind rather to employ
~the organs fornished with nerves thus conmected, to
assist n frecing her of any uneasy sensation, than to
make use of any other organs 7 “Will not this in some
measare acconnt for many salutary operations perform-
ed in the body before experience has tanght us the func-.
tions of the organs performing them? |

This nzsus of the mind to free the body of what is
in danger of being hurtful, may serve to explain the
phenomena of a great many diseases, when we are ac-
quainted with the distribution of the particular nerves ;
and from this we can understand the operation of me-
dicines that stimulate 3 and may learn how, by exciting
o sharp, but momentary pain, we may free the body of
another pain that would be more durable ; and that,
by having it thus in our power to determine a flow of the
liquor of the nerves to any particular part, for the be-
nefit of that part, or the velief of any other diseased
part, we can do covsiderable service by a right appli-
cation of the proper medicines. :

7. 1f a pain-giving cause be very violent or long con-
tinned, it destroys the ovgans either irrecoverably, or
puts them so much out of order that they only gra-
dually recover. People have been blind or deaf for
all their lives after 2 violent efect of light on their
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_eyes, or of sound on their ears 5 and we are frequently
exposed to so much light and sound as to make us un-
fit to see or hear for a considerable time. 1 would ex-
plain this by a lgature put round the tender branch of
an herb. 'This ligature, drawn to a certain degree,
-may weaken the canals so as to be unfit for the circu-
lation of the juices a good while, till they are gradually
explicated and made firm by these juices : A stricter
ligature would disorder the structure of the fibres se
much, that the liquors could not recover them. The
analogy is so plain, that it needs no commentary. Thus
‘the influence of a nerve tied with an artery in the ope-
ration of an aneurism may cease for some time; but be
.afterwards recovered *.

67. 1. In applying the fluid of the nerves to the Muscular
~action of muscles, 1t was said, that the natural or invo- motion,
luntary contraction of muscles was the n#sus which the
nervous fluid lowing constantly into the muscular fibres
‘makes to distend these fibrils, by enlarging their trans-
verse diameters and shortening their ‘axis; and that
voluntary contraction was owing to a greater quantity
of that nervous liquor determined towards the muscle
to be put in action, and poured with greater momentuin
into the muscular fibrils, by the power of the mind wil-
ling to make such a muscle act, or obliged to.do it by
an irritating pain-giving cause (§ 66. £.)

2. Some object to this’account of musenlar motion; Objections
that if there is no outlet for the liquor supposed to be
poured into muscular fibres, muscles would always be
an a state of contraction, which they are not; and if
there is a passage from the fibrils, the liquor would
flow out as fast as it was thrown in ; and therefore no
distension of the fibres or contraction of the muscles
could be made. '

5. Inanswer to this objection, it is observed, that Answesed,
notwithstanding the evident outlet from the arteries in-

* On the Physiology of Sengation, See Dumas Prin. de Physiol.

. II.  Cuvier Lec. d’Anat. Comp. T. 1L and Bichat Anat,
Gener. Disc. prelimin. E.
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“to the veins, vet the arteries are distended by the sys-
tule ol the heart, or any other cause increasing the mo-
mmentum of the blood. ‘

4. Lt bas been ulso ohjected to § 1. that, if it was
true, the volume of the muscle in contraction necessa-
rily would be considerably increased by so much li-
quor poured mto its fibrils ; whereas it does not ap-
pear, by any experiment, that the volume of a muscle
1s increased by its being put into action,

5. 'To this it has been answered, 1. That when the
axes of muscular hbres are shortened, and their trans-
verse diameters are enlarged, the capacities of their
fibres, and consequently- their volume, may wnot be
changed, the diminution one way balancing the ncrease
in the other. 2. That the spaces hetween the muscu- .
lar fibres are sufficient to lodge these fibres when they
swell, during the contraction of a muscle, without any
addition to its bulk ; and that it plainly appears that
these spaces between the fibrils arve thus occupied, by
the compression which the larger vessels of muscles,
which run in those spaces, suffer during the action of
the muscle 3 it is so great as to drive the blood in the
veins with a remarkable aceelerated veloeity.

6. Another objection to the action of muscles bein
owing to the influx of a fluid inte their fibrils is, That
muscular fibres are distractile, or capable of being
stretched 3 and therefore, when a {luid is poured nto
their hollow fibrils, they would be stretched longitu-
dinally, as well as have their transverse diameters in-
eveased 3 that is, a muscle would become longer, as
well as thicker, when it is put into action ; whereas it
is certainly known that a muscle is shortened while it
acts,

7. In answer to this, it bas heen remarked, That
thongh muscular fibrils are distractile, yet they will
net yield to, er he stretched by every force, however
small, that might be applied to them. A cord that
can be stretched in length by the weight of a pound
or two, would not yield in the least to an ounce or
two 3 and it must likewise be observed, that gradually
as any body is stretched, its resistance to the stretch-
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11. Tf too great a quantity of the liquor of the nerves:
i determined to a muscle or muscles, by any canse
which the mind cannot command, such muscle or mus-
cles will be convulsed.

12, If the motion of the liquid of the nerves is not:
uniform, but by disease hecomes irregular, an alternate
relaxation and contraction of muscles may be the con--
sequence.  Hence trembling palsies, chorea Sancéi
witi, &c. Henee also the convulsive tremors which:
animals have when they lose much blood.

13. Though the nerves may not furnish so much li-
quor as may be suflicient to make muscles contract with
strength enough to overcome the resistances to their
actions, yet there may be a sufficient quantity of liquor
in the nerves to allow the impressions of objects to be
conveyed to the sensorium. This may be one cause of
a member’s being semetimes sensible after it eannot be:
moved. !

14. Unless the liguor of the nerves acquires some
energy in the brain, which we have no reason to think
the circulation of the fluids in the vessels can give it,
or unless it has other properties than what we ean dis-
cover in it, -or unless there be an agent regulating its
momentum and course to different parts which we are
not conscious of 5 if some of these; I say, do not obtain,
the action of the heart continuing of equal force to pro-
pel our liquors, notwithstanding all the resistances that
are opposed to it, is net to be explained.
© 15, All muscles, but especially the heart, continne
Lo contract i an irregular way, after they are cut away
from the animal to which they belonged 3 which may:
be owing to the liquors continuing to flow in the smalk
vessels, and being poured irregularly into the muscular
ftbrillae.

16, Itis said that a muscle cut out of the body con-

tinnes some tume to be capable of contraction 3 where-
as by tying its arteries or nerves, while it is otherwise
entire in the body, it loses its contracting power, which
therefore does not depend on these organs, the arteries
B NErves. .
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lines all the inside of the eye as far forwards as the
cilwary circle, and is vniversally known by the name of
reting. ,
Though the substance of this pair of nerves seems to
be blended at the place where they are joined ; yzt
observations of people whose eptic nerves were not

joined, and of others who were blind of one eye from

a fault 10 the optic nerve, or in those who had one of
their eyes taken-out, make it appear that there' is no
such intimate union of substance ; the optic nerve of
the affected side only being wasted, while the other
was large and plump, And the same observations ave
contradictory to the doetrine of a decussation of all the
nerves (§ 8.) ; for the disease could be traced from the -
affected eye to the origin of the nerve on the same
side. In many fishes, indeed, the doctrine of decussa- -
tion is faveured ; for their optic nerves plainly cross
cach other, without any union. at the part where they
are joined in men and most quadrupeds.

Those people whose optic nerves were not jomed,
having neither seen objects double, ner turned thew
eyes different ways, is also a plain proof, that the cons
junction of the optic nerves will not serve to account
for either the uniform motions of our eyes, or our see«
ing objects single with two eyes, though it may be one
cause of the remarkable sympathy -of the one eye with -
the other in many diseases *.

The retina of a recent eye, without any prepara<
tion, appears a very fine web, with some blood-vessels
coming from its centre to be distributed onit; but;
after a good ‘injection of the arteries that run in the
substance of this nerve, as is.common to nt*lmr Nerves; .
it is with difficulty that we can observe its nervous
medullary substance. 'The situation of these vessels
in the central part of the optic nerve ; the want of me-
dullary fibres here, and the firmness of this nerve be-
fore it is expanded at its entry inte the ball of the eye,
may be the reason why we do not see such bodies, ox
parts of bodies, whose picture fails on this central part.

& Scc Wells on single Vision with twvo Eyes. K.
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of the retina. An inflammation in those arteries of
the retina, with which several fevers and an opthalmia
‘are generally attended, may very well account for the
tenderness in the eyes, and inability to bear the light,
which people have in these diseases. The over-disten-
sion of these vessels may likewise serve to-account for .
the black spots observed on bright-coloured bodies
‘especially, and for that smoaky fog through which all
ohjects ave seen by people in some fevers.. If these
vessels lose theit tone, and remain preternaturally dis-
tended, no objects aflect our retina, though the eye ex-
ternally appears sound 3 or this may be one cause of
an amaurosts ov gutta-sercnd.. From & partial disten-
sion of these vessels, or parafysis of a part of the rete-
nay the central part, or the circamference, or any other
part of objects, may be lost to one or both eyes *.
The THIRD PAIR * rise from the anterior part of the Third Paic.

rocessus annvlarss T, and piercing the dura mater x
little before, and to a side of the ends of the posterior
clinoid proeess of the sphenoid bone, run along the re-
 eeptacula, ov cavernous sinuses, at the side of the ep/ip-
. pium, to get out at the foramina lacera ; after which
cach of them divides into branches, of which one, af-
ter forming a little ganglion, is distributed to the globe
of the eye ; the others are sent to the museulus rectus ||
of the palpebra, and to the attollens, adductor, depri- .
mens, and obliguus minor § mascles of the eye-ball.
These muoscles being principal instruments in the mo-
tions of the eye-lid-and eye-ball, this nerve has there-
fore got the name of the mntor oculi, I have fre-
quently observed in convulsions the eye-lids widely
opened, the cornea turned upward and outwards, and
the eye-balls sunk in the orbit; which well described
the conjunct action of the museles which this pair of

¥ On the termination of the retinn, sce Monvo on the Brain,
the Eye, and the Kar, p. 94 ; and Soémmering Icon. Qcuk
Human. E.

+ Motores oculy, Oculo-muscular nerves. K.

1 Tuber annularve. K, .

|| Levator palpebrae superioris Alb., L,

§ Obliquus inferior oculi Alb. " K,
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velief in the megrim ;—why the sight may be lost by
an injury done to the supra-orbitar branch ;—how it
may be restored by agitation of that branch of this
nerve,

"Fhe second branch of the fifth pair of nerves may
be called MaxirLrLARts Supe RIOK, from its serving
principally the parts of the upper jaw.~ It goes ont at
the round hole of the sphenoid bone, and sends imme-
diately one branch into the chanuel- on the top of the
antrum maxillare ; the membrane of which and the
upper teeth are supplied by it in its passage. As this
bianch is akout to go out at the foramen orbitarium ex-
ternum, it sends a nerve through the substance of the
os maatliare, to come out at Steno’s duct, to be distri-
buted to thc- fore-part of the palate ; and whut remains
of it escaping at the external ﬂf‘blfﬂr hole, divides into
a great many branches, that supply the cheek, upper-
lip, and nostril.  The next considerablé branch of the

supertor mazillary wevve, alter giving branches whick
ave reflected through the sixth hole of the sphenoid
bone, to join the intercostal where it is passing through
the skull with the carotid artery, and the portro dura
of the seventh pair, as it passes through: the os petro-
sum, 1s sent into the nose by the hole common to the
palate and sphenoidal bone ;- and the remaining part
of this nerve runs in the paluto-maxillaris canal, giving
ofl branches to the temples and pterygoid.muscles, and
comes at last info the palate to be lost. - Hence, the
ach in the tecth of the upper jaw occasions a gnawing
pam deep seated in the bones of the face, with swelling
in the eye-lids, cheek, nose and upper-lip-5 and on the
other hand, an inflammation in these parts, or a me-
grim, is often attended with sharp pain in the teeth.
Hence, an obstruction in the duct of the maxillary
sinus, which obliges the liquor secreted there to find
out a preternatural route for itself may be occasioned
by the pain in the teeth. Hence, the upper lip often
sulffers when the palate or nose is uleerated.

The third.or MAXILLARIS INFER10R branch of the
fifth paiv going ont at the oval hole of the sphenoid
bone, sepves the muscles of the lower jaw, and she
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noascles situated between the os Ayoides and jaw : All
the salivary glands, the amygdaiae, and the external
ear, have branches from it : It has a large branch lost
in the tongue, and sends another through the canal in
the substance of the lower jaw to serve all the teeih
there, and to come out at the hele 1n the fore-part ot
the jaw, to be lost in the chin and underlip (a).---
Hence a convulsive contraction of the muscles of the
lower jaw, or the mouth’s being involuntar:ly shut, a
great flow of spittal ‘or salivation, a pain ia the ear espe-
cially in deglutition, and a swelling all about the thlﬂ-df

are natural consequences of a violent iritation of the
nerves of the lewer teeth in the tooth-ach ; and pain
in the teeth and ear, 1s as natural a consequence of an
angina. Hence alternates pressure on the chin may
sometimes relieve the violence of a teoth-ach,  Hence
destroying the nerves of a tooth by actual or potential
cauteries, or pulling a cariouns tooth, so olten removes
immediately all these symptoms. Hence no cure is
to be found for some ulcers in the upper or lower jaw,
but by drawing a tooth. Hence in cancers of. the
upper lip, the salivary glands are in danger of being
affected, or the disease may be occasioned in the lip by
its beginuing in the glands. Perhaps the sympathy of
the organs of tasting and smelling may in some mea-
sure depend on their both receiving nerves from the
fifth pair. .

The SixTH PATR *, which is the smallest except the gixth pair.
fourth, rises from the f'nre—-part of the corpora pyrami-
dﬂ!za*i‘ and each entering the dura mater some way
behind the posterior elinoid process -of the sphenoid
bone, has a long course helow that membrane, and
within the receplaculum at the side of the. sella turcica,
where it is immersed in the bloed of the receptacle 3
bat for what purpese I am ignorant. It goes after-
wards out at the foramen lacerum into the orbit, te
serve the abductor muscle of the eye. A defect in

(#) Monro’s Nerv. Syst. p. 149, Tab. xxv. ..

# Abdoctor nerve. E

$ From a smull band between the corpora pyramidalia apd
elivaria according to Spurzheim, X,
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ance in the eyes of dogs, whose intercostal nerves were
cut, might be owing ta this sympathy. .

The SEvEsTH PA1r™ comes out from the lateral part.
of the annular process, behind where the medullary
processes of the cerebellum ave joined to-that tuber; and
each being accompanied with a larger artery than
most other nerves, enters the nternal meatus audito-
riws, where the two large bundies of fibres, of which it
appeared to consist within the skull, soon separate from
exch other; one of them entering by several small
holes into the vestibule, eoclilea, and semicircular canals,
1s stretched on this mner camera of the ear in a very
soft pulpy substance ; and being never-seen in the
form of a firm cord, such as the other parcel of this
and most other nerves become, i1s called Porrio
Morris + of the anditory nerve ().

The other part of this seventh pair passes through
Gulew’s foramen caecum, or Fallopius’s agueduct, in its

‘crooked passage by the side of the fgpapanim ; in which

passage, a nerve sent from the lingual branch of the
tiferior inaxiary nerve, along the outside of the tuba
LBustachiana, and cross the cavity of the fympanum,
where it has the name of chorda tympant, is commonly
said to be joined to it, The very acute angle which
this nerve makes with the fifth, or the sudden violent
reflection it would soffer on the supposition of its
coming from the fifch to the seventh, appears unusual 3
whereas, if we suppose that it comes from thie seventh
to the fifth, its course weuld he more in the ordinary
way, and the cliorda tympani would he esteemed a
branch of the seventh pair going to jow the fifth, the
size of which is inereased by this acquisition. This
smaller bundle of the seventlh gives branches to the

# Snme moderit anatomists regard the two neeves which have
generally heen called branches of the seventh pair as distinlct.
nerves Naving dilferent origins.  Spurzheim derives the facial
nerve from the angle formed between the pons varolii and cor-
pus vetiforme, while he places the origim of the audiory nerve
in the me ullary streaks on the surface of the fourth ventricle. I

} Acoostic or auditory nerve. ¥, i

(a) See nn admirable representation of the distribution of the
poitio molliz, in Scarpa De Awditu et Olfactu. X,
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 museles of the malleus, and to the dura mater, while it
' passes through the bony crooked canal, and at last
' eomes-out in a firm chord named Portio Dumra *, at
'the end of this canal, between the styloid and mastoid
processes of the temporal bone, giving immediately
filaments to the little oblique muscles of the head and
to those that rise from the styloid process. 1t then .
pierces through the parotid gland, and divides into a

great many branches, which are dispersed in the
muscles -and teguments that cover ail the side of the

upper part of the neck, the whole face and cransum,

as far back as the temples, including a considerable

part of the external ear. Its branches having thus a
considerable connexion with all the three branches of

the fifcth pair, and with the second cervical, occasion a
considerable sympathy of these nerves withit. Hence,

in the toothach, the pain is sometimes very little in the
aflected tooth, compared to avhat it is all along the side

of the head and in the ear. Hence probably the relief

of the toothach from blisters applied behind or before

thie ear, or by a hot iron tonching the enineiiv of the

ear. By this communication or connexion possibly

too it is, that a vibrating string held bhetween one’s

teeth, gives a strong idea of sound to the person who

holds it, which no body else can perccive. Perhaps

too the distribution of this nerve occasions the head to

be so quickly turned upon the impression of scund on

our ears. -

The Excuta Patr 1 of nerves rise from the lateral Eighth

bases of the corpora olivaria in disgregated fibres ; and peir-

as they are entering the anterior internal part of the

holes common te the os ncerpitrs and tcwmporum, each is

joined by a nerve which ascends within the dwra maier

from the tenth of the head, the first, second and inferior
eervical nerves : This every body knows has the name

of the Nervus Accrssorius., When the two get out of

the skull, the accessorius separates from the eighth, and,
descending obliquely outwards, passes through the

* Facialis, sympatheticus minor, F.,
t Par vagum, Pueumu-gu.stricus, E.
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first and second cervical nerves, to be distributed te
tlte thyroid gland and muscles on the fore-part of the
trachea arteria, the ninth is lost in the muscles and
substance of the tongue (). Some have thonght this
nerve, and others have esteemed the third branch of
the fifth pair of nerves, to be the proper gustatory
nerve. 1 know no observation or experiments to
prove either opinion, or to assure us, that both nerves
do not serve for tasting and for the motion of the
tongue. May not the distribution of this nerve to
the muscles below, as well as above, the os lyoides,
contribute to their acting more uniformly in depressing
the lower jaw or head ?

The TextTa PAIR * rises in separate threads from
the sules of the spinal marrow, to go out hetween the
os acerpitis and first vertebra of the neck. After each
of them has given branches to the great ganglion of
the intereostal, 8th, 9th, and lst.ceivical nerves, it is
distributed to the straight, eblique, and some of the
extensor muscles of the head. Whether the name of
the tenth of the head, or of the first vertebral, ought
to be given to this pair of nerves, is of no such con-
sequence as to ceserve a debate, though it has some of
the marks of the spinal nerves, to wit, its being formed
of filaments proceeding from imth the fore and back-
part of the meduila, and a little ganglion being formed
where these ilaments meet. '

In the desgription -of the sixth pair, I followed the
usual way nt? speaking among anatomists, and called
that the begmning of the INTERCOSTAL T nerve which
comes out of the skull ; and therefore shall here sub-
join a cursory description of this nerve, notwithstand-
ing its much Jarger part is composed of nerves coming

(@) Monro, Nerv. Syst. p. 151, Tab. xxvi. E.

#* Sub-occipitales. E. -

+ Smypatheticus major vel tris planchnicus alior. Bichat and
other modern anaiomists have remarked so many important dif-
ferences between the branches of the sympathetic and the other
neives of the body, that they have been disposed to consider the
former as a distinet part of the nervous system. In fact, it is
composed of filaments from almost all the spinal, and many of
the cercbrat nerves. E.
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mut from the spinal marrow. There is no greater
incongruity in point of method to say, that the nerve
we are describing receives additions from others that
bave not been described, than it is to repeat in the
description of a great many nerves, that each of them
gives branches to form a nerve of which we are igno-
sant 5 which is all the difference between describing
the mtercostal before or after the spinal nerves.

The branch reflected from the sixth pair, joined
possibly by some " filaments of the opthalmic branch
of the fifth, runs along with the internal carotid ar-
tery, threugh the crooked canal- formed for it in the
temporal bone, where the little nerve is very soft and
pappy, and in several subjects divides and unites
again, and is joined by one or more branches from the
fifth, particularly of its superior maxillary branch,
before it comes out of the skull. May the compres-
sion of this nerve by the-carotid artery when stretched
during the systole, contribute te the diastole of the
heart ?  As soon as the nerve escapes out of this bony
canal, it is connected a little way with the eighth and
ninth 5 then separating from these, after 'seeming to
receive additional nerves from them, it forms a lar
ganglion, into-which branches from the tenth of the
bead, and from the first and second cervical, enter.
From this ganglion the nerves come out again small
to run down the neck along with the carotid artery,
communicating by branches with the cervical nerves,
and giving nerves to the muscles that bend the head
and neck.  As the sntercostal i1s about to enter the
thorax, it forms another ganglien, from which nerves
are sent to the trachea and te the heart ; those de-
signed for the heart joining with the branches of the
eighth, and most of them passing between the two
great arteries and the auricles, to the substance of that
muscle.  The intercostal after this consisting of two
branches, one going behind, and the other running
over the fore-part of the subclavian artery, forms a
new ganglion where the two branches unite below
that artery, and then descending along the sides of
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ed with those that are sent to the inferior extremi-
ties (a). :

The almost universal connexion and communication
which this nerve has with the other nerves of the body,
may lead us to understand the following, and a great
many more phanomena :—Why tickling the nose
causes sncezing.—Why the too great quantity of bile
in the e/lolera occasions vomiting as well as purging.—
Why people vomit in ealics, in inflammations, or other
nrritations of the liver, or of the ducts going from it and

‘the gall bladder.—Why a stone in the kindneys, or ure-
ters, or any other cause irritating those organs, should
so much more frequently bring on vomiting and other
~disorders of the stomach, than the stone, or any other
stimulating cause in the bladder does.— Why vomiting
15 a symptom of danger after child-birth, lithotomy,
and other operations on the parts in the pelvis—Why
the obstructions of the menses are capable of occasion-
ing strangulations, belchings, colics, stomach-aches,
and even convulsions in the extremities. Why vesica-
tories, applied from the ears to the clavicles of children
labouring under the twssis convulsiva *, are frequently
of great service. 'Why worms in the stomach or guts
excite an itching in the nose, or grinding of the teeth.
Why irritations in the bowels or the belly occasions
sometimes universal convulsions of the bod ¥
. The spinal nerves rise generally by a numher of Spinal
disgregated fibres from both the fore and back-part of “erves
the medulla spinallis, and soon after form a little knot
or ganglion, where they acquire strong coats, and are
extended into firm cords. They are distinguished by
numbers, according to the vertebre from between which
they come out 5 the superior of the two bones forming
the hole through which they pass, being the one from
which the number is applied to each nerve. There
are generally said to be thirty pairs of them : seven of

which come out between the wvertedre of the neck,
(a) See Girardi de nervo intercostali in Ludwig. T.iii. p. 78,
Wrisberg de nervis viscer. abdomin jg Ludwig. T. iv. p. 50,
and Monro Nerv. Syst. p. 141. Tab, xxi. kK, :
* Pertussis or hooping-cough. I,

0
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pricking pain in the meantime, and a numbness of the
skin near the orifice for some time after.

The Third Pair of the neck passes out between the Third cer-
thivd and fourth cervical vertebrae; baving immediate- vical
Iy a communication with the second, and sending down
a branch, which being joined by a branch from the
fourth cervical, forms the Phrenic nerve. 'This des- Pbrenic.
cending enters the twrax between the subclavian vein
and artery 3 and then being received into a groove
[ .imed for it in the pericardium, it has its course along
this capsula of the heart, till 1t is lost in the middle part
- of the diaphragm. The right phrenic has a straight
course 3 but the left one is obliged to make a consider-
able turn ocutwards to go over the prominent part of
the pericardium, where the point of the heart 1s lodged.
Hence in violent palpitations of the heart, a pungeit
acute pain1s felt near the left orifice of the stomach.
The middle of the diaphragm could scarcely have been
wpplied by any other nerve which could have had

«h a straight course as the p/irenic has.  1f the sub-
‘clavian artery and vein have any eflect upon this nerve
I do not know it (a). '

The other branches of the third cervical nerve are
distributed to the muscles and teguments at the lower
part of the neck and top of the shoulder. No wonder
then that an nflammation of the liveror spleen, an
abscess in the lungs adhering to the diaphragm, or any
other cause capable of nritating the diaphragm, should
be attended with a sharp pain on the top of the
shoulder, as well as wounds, ulcers, &ec. of this muscle
itself.  1F the imritation of this muscle is very violent,
it may occasion that cenvulsive contraction of the
. diaphragm which is called an Jiccough ; and therefore
an biccough in an inflammation of the liver has been
Justly declared to be an ill symptom.

An drritation of the thoracic nerves which produces
sneezing, may sometiaes free the phrenic nerves from
any spasm they occasion 3 so that sneezing sometimes
takes away the hiccough j and a derivation of the fluid

(@) Sec Wrisherg de nerv. phreiic, in Ludwig, T. iv. p. 16. E.
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of the nerves any other way may do the same thing :
Or the hiccongh may also be sometimes cured, by
drawing up into the nose the smoak of burning paper
or other acrid fumes, swallowing pungent or aromatic
medicines, and by a surprize, or any other strong ap-
plication of the mind in thinking, or in distinguishing
objects :  Or, when all these have failed, it has been
put away by the brisk stimeulis of a blistering platster
applied to the baek,

The Fourti CERVICAL nerve, after sending off that
branch which jeins with the third to form the phrenic,
and bestowing twigs on the muscles and glands of the
neck, runs to the arm-pit, where it meets with the
Fifth, Sixth, and Seventh cervicals, and First Dor-
sal, that escape-in the interstices of the muscull scalent,
to come at the arm-pit, where they join, separate, and
rejoin, in a way scarcely to be rightly expressed
words ; and, after giving several considerable nerves
to the muscles and teguments which cover the thorax,
they divide into several branches, to be distributed teo
all "the parts of the superior extremity. Seven of
these branches, I shall describe under particular
names.

1. ScAPULARIS runs straight to the cavitas semilu-
nata of the upper eosta of the scapula, which is a hole
in the recent subject by a ligament being extended
from one angle of the bone to the other, giving nerves
in its way to the muscles of the seapula. When it has
passed this hole, it supplies the supra-spinatus muscle;
and then descending at the anterior root of the spine of
the scapula, it is lost in the other museles that lie on
the dorsum of that bone.

9. ArTicuranis sinks downwards at the axilla, to
get below the neck of the head of the os Aumert, and
to mount again at the back-part of it; so that it al-
most surrounds the articulation, and is distributed to
the muscles that draw the arm back, and to those that
raise 1t up. ‘

5. Curaneus runs down the fore-part of the arm
near the skin to which it gives off branches ; and
shen divides on the inside of the fore-arm into several
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nerves, which supply the teguments there, and on the
palm of the hand. In opening the basalic vein of the
arm, at the ordinavy place, the same symptoms are
sometimes produced as in opening the external jugular
vein, and from a like cause) to wit, from hurting a
branch of this cutaneous nerve with the lancet.

4. MuscurLo-CuTtaNEUS, or perforans Casseri, passes Musculo-
through the coracobrachialis muscle; and after sup- CUtanet™
plying the biceps flexer cubiti and b ac.&uﬁm inlernus,
passes bebind the tendon of the biceps, and over the
cephalic vein, to be bestowed on the teguments on the
outside of the fore-arm and back of the hand. This
nerve is- sometimes hurt in opening the cephalic vein,
and causes pain and numbness for a short time (a).

5. Muscuranr1s * has a spiral course from the aatla, Museular.
under the os Aumerts, and hackward to the external
part of that bone, supplying by the way of the extensor
muscles of the fore-arm, to which it runs between the
two bracher muscles, and within the srrpmﬂfar radit
Iongus. At the upper part of the fore arm, it sends off
a branch, which accompanies the supinator longus till
it comes near the wrist, where it passes obliquely over
the radius to be lost in the back of the hand and fin-
gers. The principal part of this nerve pierces throvgh
the supinator radit brevis, to serve the muscles that ex-
tend the band and fingers, whose actions are not in-
jured when the supinator acts (b).

6. ULTAR1s is extended along the inside of the arm . Ulneris
to give nerves to the muscles that extend the fore-arm
and to the teguments of the elbow : Towards the lower
part of the arm, it slants a little backward to come at
the groove behind the internal ¥ condyle of the os /s
merty through which it runs to the #/na: In its course
along this bone, it serves the ﬂﬂiérll}ﬂllllﬂg muscles
and teguments ; and as it comes near the wrist, it de-
taches a branch obliquely over the wina to the back of
the hand, to be lost in the convex part of several fiu.

(a) Monro Nerv. Syst p 136. Tab. xvi. E.  *
* Spiral; Radial of Winslow. 1.

() Monro Nery. Syst. p. 136. Tab, xvi. F.

4 Ulnar condyle. L,
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gers. The larger part of the nerve goes straight for-
ward to the internal side of the os pisiforme of the wrist 5
wliere it sends ofl a branch which sinks under the large
tendons in the palm, to go cross to the other side ol the
wrist, serving the muscult lumbricales and interossed,
and 2t last terminating in the short muscles of the
thamb and fore-finger. What remains of the ulnar
nerve, after supplying the short muscles of the little-
finger, divides into three branches; whereol two are
extended along the sides of the sheath of the tendons
of the flexors of the litile finger, to furnish the coneave
side of that finger; and the thied branch is disposed in
the saume way upon the side of the ring-finger next to
the little-fingar. ' ;

When we lean or press on the internal condyle of
the os Awmerd, the numbness and prickling we fre-
quently feel, point out the course of this nerve. 1 have
seen a weakness and atrophy in the parts which I men-
tioned as supplied by this nerve, after a wound in the
internal lower part of the arm (a).

7. Rapravis * accompanies the humeral artery to
the bending of the elbow, serving the flexors of the
cubit in its way ; then passing through the pronator
radii teres muscle, it gives nerves to the muscles on
the fore-part of the fore-arm, and continues its course
near to the radius, hestowing branches on the circum-
jacent muscles. Nearthe wrist, it sometimes gives off
a nerve which is distributed to the back of the hand,
and the convex part of the thumb and several of the
fingers, instead of the hranch of the muscular. The
targer part of this nerve, passing behind the annular
ligament of the wrist, gives nerves to the short mus-
cles of the thumb 3 and afterwards sends a hranch along
each side of the sheath of the tendons of the flexors of

“the thumb, fore-finger, mid-finger, and one branch to

the side of the ring-finger, next to the middle one, to
he lost on the concave side of those fingers (6).

(a) Monro Nerv. Syst. p 156. Tab. xvi.  To.
# Median of Winslow.  E. 5
(b) Monro Nerv. Syst. p. 138, Tab. xviili. E.
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Though the radial nerve passes through the pronator
muscle, and the muscular nerve seems to be sul.l more
unfavourably placed within the supinator brevis 5 yet
the action of these muscles does not seem to have any
effect in hindering the influence of these nerves, for the
fingers or hand can be bended while pronation 18 ek
forming vigorously, and they can be =xtended whuc
supination is exercised. . 4o

The manner of the going off of these nerves of the
fingers, both from the w/nar and radial, 1s that a :-:»u'.tg1§;
branch is sent from the trunk to the side of the thumb
and little-finger farthest from the other fingers ; :i:'llfl
all the rest are supplied by a trunk of a nerve 'ﬂ.'hi::ii
splits into two some way before 1t comes as far as the
end of the metacarpus, to rur along the sides of difle-
rent fingers that are nearest to each other.

It might have been observed, that, in describing the
posterior branches of the wlnar and muscular nerve, L
did not mention the particular fingers, to the convex
part of which they are distributed. My reason for this
omission is, the uncertainty of their distribution ; for
though sometimes these posterior branches go to t}au -
same fingers, to the concave part of which the antertor
branches of the wlnar and radial ave sent, yet frequent-
ly they are distributed otherwise.

The sitaation of these brachial nerves in the axife,
may let us see, how a weakness and atrophy may b
brought en the arms by long continued pressure of
crutches, or such other hard substances on tius part;
and the course of them frem the neck to the nrm may
teach us, how much better eifects vesieatories, or sti-
mwlating nervous medieines would have, when applied
to the' skin, covering the transverse pracesses of the
vertebrae of the neck, or at the awifle, than when they
are put between the shoulders, or upon the spinal pro-
cesses, m convulsions or palsies of the supeitor extre-
mities, wheve a st/mulus is required. ‘

The TwELVE DoRsAL nerves of each side, as soen as Dorsal
they escape from between the vertebrae, send a branch nerves.
forward to join the intercostal, by which a commu-
aication is made among them all ; and they soon like-
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wise give branches backwards to the museles that raise
the trank of the body, their principal trunk being ex-
tended outwards to come at the furrow in the lower
edge of each rib, in which they run towards the ante-
rior part of the tZorax, between the internal and exter=
nal 1ntercostal nmsc]eq, giving off branches in their
course to the muscles and teguments of the thorar.

'The First dorsal, as was already observed, is par-
ticular in this, that 1t. contributes to form the hl achial
nerves 3 and that the two branches of the intercostal,
which come down to the thorar, form a considerable
ganglion with it.

The B1x lower dorsal nerves give branches to the
diaphragm and abdominal muscles.

The TwrLFTH joins with the first lombar, and be-
stows nerves on the muscu/ns quadratus lumborum , and
sliacus internies.

- May not the communications of all these nerves be
one reason, why the parts they serve act so uniformly
and conjunctly in respiration, and conspire together in
the convulsive motions of coughing, sneemng, S:c.-—-
'The twitching spasms that happen sometimes in dlf-
ferent parts of the muscles of the abdvmen, by an irri-
tation on the branches of the lower dorsal nerves, are
in doager of occasioning a mistake in practice, by their
resemblance to the colie, nephritis, &e. The commu-
nications of these lower enes with the intercostals, may
serve to explain the violent effert of the abdominal
muscle in a tenesmus and in child-bearing.

As the intercostal is larger in the thorar than any
where else, and seems to diminish gradually as it as-
cends and descends, there 1s cause to suspect that this
is the trank from which the superior and inferior pairs
are sent as branches.

The Five LUMBAR nerves on each side communi-
cate with the intercostal and with each other, and give
branches backwards to the loins.

The FIrsT communicates with the last dmsal sends
branches to the abdominal muscles, to the psocs and
itiacus, and to the teguments and muscles on the fore-
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part of the thigh; while its principal branch joins
with the other nerves, to form the crural nerve.

The Seconp Lumbar nerve passes throogh the psoas Second and
muscle, and is distributed nearly in the same way as Wb,
the former : as is also the Third. \

Branches of the second, third, and fourth, make up Obturator.
one trunk, which runs along the fore part of the pelvis;
and passing in the notch at the fore-purt of the great
hole common to the os pubis and 2sckium, 1s spent on
the adductor muscles, and on the teguments on the in-
side of the thigh. This nerve is called Obturator or
Posterior Crural Nerve.

By united branches from the first, second, third, and Anterior
fourth lumbar nerves, a nerve is formed that runs along CARENA,
“the psoas muscle, to escape with the external iliac ves-
sels out of the abdomen, below the tendinous arcade of
the external obligue muscle. This nerve, which is
named the Anterior Crural, is distributed princi-

ally to the muscles and teguments on the fore-part of
the thigh. A lranch, however, of this nerve runs
down the inside of the leg to the upper part of the oo,
keeping near to the vena saphana; in opening of which
with a lancet at the ancle, the nerve is sometimes hurt,
and occasions sharp pain at the time of the operation,
and numbness afterwards.

The remainder of the fourth lumbar and the fifth
Join in composing the largest nerve in the body; which
1s soon to be described.

Whoever attends to the course of these lumbar
nerves, and of the spermatic vessels and nerves upon
the psoas muscle, with the oblique passage of the wreter
over that muscle, will not be surprised, that when a
stone is passing in this canal, or even when it is in-
ﬂﬂ:lﬂﬂd, the trunk of the body cannct be raised erect,
without great pain ; or that the skin of the thigh be-
comes less sensible, and the thigh is drawn forward,
and that the testicle often swells and is drawn convul-
sively towards the ring of the ahdomina! muscles,

The Stx Pains of the false VERTERRE consist Six paics of

each of small posterior branches sent to the hips, and false verte-
of large anterior branches, brae.
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The first, second, and third, after coming threugh
the three upper holes in the fore-part of the s sacrum,
join together with the fourth and fifth of the loins, to
form the largest nerve of the body, which is weli
Known by the name of Sciatic or Ischiatic nerve :
This, after sending large nerves to the different parts
of the pelvis, and to the external parts of gencration
and the podex, as also to the muscles of the hips, passcs
behind the great tuber of the os fsciiwm, and then
over the guadragemini muscles to run down near to the
bone of the thigh at its back-part, giving ofl nerves to
the neighbouring muscles aml tegumeits. Some way
above the ham, where it has the name of the poplitacus

‘nerve, it sends ofl a large branch that passes over the
Jibula, and sinking in among the muscles on the ante-

rior external part of the leg, runs down to the foot, to
be lost in the upper part of the larger toes, supplying
the neighbouring muscles and teguments every where
in its passage. The larger branch of the sciatic, after
aiving branches to the muscles and teguments about
the ham and knee, and sending a large cutaneous nerve
down the calf of the leg, to be lost at last on the out-
side of the foot and upper part of the lesser toes, sinks
below the gemellus muscle, and distributes nerves to
the muscles on the back of the leg; among which it
eontinues its course, till passing behind the internal
mallcolus, and m the internal hollow of the s caleds, it
divides into the two plantar nerves : The internal of
which is distributed to the toes in the same manner
that the radial nerve of the hand serves the concave
side of the thumb and fmgers ; and the exiernal plan-
tar 1s divided and distributed to the sole of the foot and
toes, nearly as the #/rar nerve. is in the palm of the
hand, and in the concave part of the fingers.

Several hranches of these nerves, that serve the a-

{erior extremilies, pierce through muscles.

By applying what was said of the nerves in general
to the particular distribution of the nerves of the snfe-
rior cxtremities, we may see how people with frae-
tured legs, especially where there are splinters, should
be subject to comvulsive startings of the fractured



OF THE PARTICULAR NERVES. 20D
‘member. Why, upen tying the blood vessels m an
amputation of the leg, the patients should sometimes
complain of violent pain in their toes ;—why such
patients should also be troubled with startings s—why,
for a considerable time after the amputation of the
diseased limb, when the suppuration is well advanced,
they should complain of pain in the sore which occa-
stoned the amputation,

The FouvrtH, which, with the two following, is Fourth.
much smaller than the three superior, is soon lost in
the vesica urinaria and intestinum rectum.

The F1¥1ru comes forward between the extremity Fifth,
o' the os sacrum and coccygis, to be distributed princi-
pally to the levatores ani.

The SixTH, which some think to be only a produc- Sixth.
tion of the dura mater, advances forward helow the
broad shoulders of the first bone of the os coceygis, and
1s lost in the splincter ari and tegaments covering it.

The branches of the four last cervical nerves, and of
the first dorsal, which arve hestowed on the superior ex-
tremutres, and the two crurals, with the sciatie, which
are distributed to the #nferior evtrenmities, are much
larger proportionally to the parts they serve, than the
nerves of the trunk of the body, and especially of the
viscera, are 5 and for a very good reason, that in the
most common necessary actions of life, a suflicient
quantity of fluid, on which the influence of nerves
seems to depend, may be applied to the muscles
there, which are obliged to perform more frequent and
violent contractions than any other parts do.  The size
of the nerveg of the inferior extremities seems larger
~proportionally than in the superior ecxtremities ; the
infertor extremitics having the weight of the whole
body to sustain, and that frequently at a great disad-
vantage. What the effect is of the nerves here being
il‘ljl.]l'Ed, we see 1laily, when people hap];en, h}’ sitting
wrong, to compress the sciatic nerve, they are inca-
pable, for some time after, to supporl themselves on
2he affected cxtremity : And this is still more remark-

-
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descending or superior cave; after which the duct
passes obliquely over to the left side behind the esopha-
puesy aorta descendens, and the great curvature of the
aorta, until it reaches the left cartoid artery ; bebind
which, on the left side of the @sophagus, it runs to the
interstice of the first and second vertebra of the thoraa,
where 1t begins to separate from the carotid, stretching
farther towards the left internal jugular vein by a cir-
cular turn, whose convex part is uppermost. At the
top of this avch it splits into two for a line and a half;
the superior branch receiving into it a large lympha-
tic vessel from the cervieal glands. This lymphatie
appears, by blowing air and injecting liquors into it, to
have few valves.  When the two branches are again
united, the duct continues its course towards the inter-
nal jugular vein, behind which it descends, and, im-
mediately at the left side of the insertion of this vein,
enters the superior posterior part of the left subelavian
vein, whose internal membrane duplicated, forms a
semilunar valve that is convex externally, and covers
two-thirds of the orifice of the duct; immediately be-
low this orifice, a cervical vein from the muscali sca-
lent enters the subclavian,

The coats of the sac and duct ave thin transparent
membranes ; from the inside of which, in the duct,
small semilunar valves are produced, most commonly
in puirs 5 which are so situated as to allow the passage
of liquors upwards, but oppose their return in an op-
posite course. The number of these is generally ten
or twelve. .

This is the most simple and common course, situa-
tion, and structure of the receptaculum chyli and thora-
cic duct ; but having had occasion to observe a variet
in these parts, of different subjects, I shall set down
the most remarkable of them.

The sac is sometimes situated lower down than in
the former description ; 1s not always of the same di-
mensions 3 1s not composed of the same number of
ducts ; and frequently appears to conmsist of several
small cells or ducts, instead of being one simple cavity.
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The diameter of the duct is various in most bodies,
and s seldom uniform in the same subject ; but fre-
quently sudden enlargements or secewdi of it are observ-
able. The divisions which zuthors mention of this duct
are very uncertain. 1 have seen it divided into two,
whereof one branch climbed over the fore-part of the
aorta at the eighth vertedra of the thorar, and at the
fifth slipped behind that artery, to join the other branch
which continued in the ordinary course. The precise
vertebra, where it begins to turn to the left side, 1s also
uncertain, Frequently it does not split at its superior
arch ; in which case a large sac is found near its aper-
ture into the subclavian vein. Generally it has but
one orifice ; though T have seen two in one body, and
three in another : Nay, sometimes 1t divides into two,
under the curvature of the great artery; one goes to
the right, another to the left subclavian vein; and I
have found this duct discharging itself entirely into the
right subclavian. The lymphatic vessel which enters
its superior arch, is often sent from the tyruid gland
(a).

Is not the situation of the receptaculum clyli so
much nearer the muscular appendices of the diaphragm
in men than in brutes, designed to supply the disad-
vantageous course the chyle must otherwise have in
our erect posture ?

Do not the descent of the end of the duct to the
subclavian vein, and the opening of the lymphatic into
the top of the arch, contribute to the ready admission

of the chyle into that vein ?

(a) See Cruickshank’s Anatomy of the Absorbent Vessels, F.
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Cartilages, what; their plates,* fibres 38 Vessels ibid.
Nerves 31,  Osification, how prevented ibid. Their uses,
diseases &0

Cavities of bones, their different kinds 20 ; uses ibid.

Cervical vertebre, their distinguishing marks 151,  Atlas, 133
Dentata 134. Axis 138, Seventh ibid.

Cheek-bones, vid. Malarum ossa. |

Clavieles, 174. Internal end 175. Body, ibid. External
end, medullary vessels, substance, articulation, 176. Of
children : uses 177

Claviculi of bones, perpendicular, oblique, headed, crooked 5.

Coceygis os, 148, Its first bone, ibid. Its 2d, 3d, 4th bones,
14Y.  Substance, motion, diseases, uses 150

Collar-bone, vid. Clavicle

Coronal snwure 50

Cortical part of the encephalon most vascular 239

Coste, vid. Ribs

Cranium, its figure 47. Surfaces- 48. Tables. diploe 3.
Consists of six proper, 50. and two common bones 80 ats
sutures H0

Crural nerves, anterior 297

posterior ibid

Cubitus, vid. Fore-arm

Cuhoides os, 226. At the Birth 227

Cuneiforme os, of the wrist 195

Cureiformia ossa, of the foot, externum 227. medium inter-
num 228. At the birth ibid,

Cuataneous nerve 292.

D.
Dentata, or 2d vertebra of the neck 134. its distinguishing
marks ibid. ; of infants 136
Dentes, vid. Teeth ;
Diarthrosis. 52, 34 Tts three species, Enarthrosis ibid. Ar-
throdia, Girglimas ibid.
Digiti, vid. Fingers and toes
Diploe of the skull 49
Dorsal vertebrse, their distinguishing marks 132.  Wherein
they differ from cach other 141.
E.
Fnarthroses, 52, 5% :
Epiphyses 21, Several have epophyses ibid. Their wuses,
ihid.
F.thmaidal sutare 54 £
Fihmoides os.  Tis eribriform plate 80. Nasal plate 81. Cel-
lulte ossa sponginsa ibid  Connexion, uses 82. Morbid
phenomena ; of & ehild 8§83
Extremities inferior, consist, each, of thigh 206. leg 23l.
foor 221 .
e — gnperior, 171, consist, each, of shoulder ibid.
Aym 182. Fore-arm 187. Haod 195. Uses 206.
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PLATE 1I:
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Representing a Back View of the Male Skeleton, with
some of the Cartilages and Ligaments which connccl
tie Bones to each other.

pp
HEAD saxp TRUNK.

4. The Parietal Bone

«. The Sagittal Suture and Farietal Hole

B. The Occipital Bone

é. b. The Lambdoid Suture - -

C. The joining of the Temporal and Pariztal Bones

D. The Cheek Bone
E. F. The Inner or Back Part of the Jaws, with

the Teeth
;. The first Cervical Vertebra
#. The second Cervical Vertebra
1. The seventh Cervical Vertebra
¢. The Spinous Processes of the Cervical Vertelra
K. The first Dorsal Vertebra
L. The Twelfth Dorsal Vertebra
d. The Spinous Processes of the Dorsal Vertebre
e. Their Transverse Processes
M. The first Lumbar Vertebra
N. The fifth Lumbar Vertebra
f+ Their Spinous, and.
g. Their Transverse Processes

N. The Os Sacrum
I, The nppermost Spinous Process, TFarther out arg
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G PLATE IL.°

i. The under end of the Radius, grooved by the--
tendons of the Muscles

E. The Ulna

m: The Olceranon of the Ulna

2. The under end of the Ulna, with its Styloid Process- -

F. The Bones of the Carpus

G. The Metacarpal Bone of the Thumb

H. The Metacarpal Bone of the Fingers

L. The two Bones of the Thumb

K. The three Phalanges of the Fingers -

INFERIOR EXTREMITY.

‘4. The Os Femoris

a. Part of the Ball of the Os Femoris”
#. The Cervix of the Bone

¢. The Trochanter Major

d. The Trochanter Minor:

¢. The cavity for lodging the Popliteal Vessels and

Nerves

. The External Condyle

g. The Internal Condyle

#. The Semi-lunar Cartilages
B. The Tibia

4. The head of the Tibia

k. The Malleolus Internus

(. The Fibula

2. Head of the Fibula

m. The Malleolus Externus

D. The Bones of the Tarsus

n. The Astragalus

0. The Os Calcis

p. The Fore-part of the Tarsus
E. The Bones of the Metatarsus
F. The Phalanges of the Toes
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