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PREFACE.

Tue Notes occupying the following pages were
selected from Mr. Hilton’s Lectures on the Bones of
the Head, and arranged for publication in compliance
with a desire that was frequently being expressed by
those who had heard them.

They were written and originally intended for publi-
cation in the Guy’s Hospital Reports ; and the first half
of them appeared in that journal for October, 1853.
On account of the recent demise, however, of this
periodical, their completion under the form commenced
was prevented, and, after a careful revision under Mr.
Hilton’s superintendence, the whole of them have been
placed together, and appear in the present volume.

BaW. B

Guy's Hospital, November, 1854,






THE

BONES OF THE HEAD

CONSIDERED IN RELATION TO THEIR

FUNCTIONAL AND ANATOMICAL ASSOCIATIONS.

i i e e —

Ix entering upon the osteology of the cranium, we
approach a subject that is not unjustly regarded by
the student as one of the most irksome and difficult
that he has to encounter in the whole course of his
anatomical studies. Of all the bones, none possess so
complex a configuration and so intricate an arrange-
ment as those of the cranium—a complexity and in-
tricacy that depend on the numerous and varied func-
tions of the surrounding structures, with which they
are placed in the most close and intimate relation. No
one, I imagine, possessing or impressed with a just con-
ception of Nature’s universal precision in adapting
means to ends, can for a moment hesitate to admit
that each process of bone; whether belonging to the
exterior or to the interior of the skull, and however at
first sight apparently insignificant in character ; is de-
veloped for some especial purpose, or to carry out some
especial design. Now, it is to an inquiry into this inten-
tion or design that I wish most particularly to direct your
attention ; and I think we shall find, as we proceed, that
it leads to some important and exceedingly interesting
considerations, and at the same time divests the study
of the cranial bones of that dry detail which otherwise
belongs to their simple anatomical description.

B



2 CONSOLIDATION OF CRANIAL WALLS.

Whilst the bones of the extremities are constructed
for support and mobility,—those of the trunk for sup-
port, mobility, and the protection of their contained
viscera,—the cranium, regarded in its primary idea,
seems essentially designed for affording security to the
delicate and important organ it encloses ; for which
object there is a steadily advancing process of develop-
ment, continued through the earlier and middle periods
of life, until it may be said to have attained its final
form or a state of perfection ;—that is, when all the
separable portions of which it consisted in youth have
become consolidated into one bone.

In consequence of this progressive change, the ana-
tomy of the skull necessarily varies with the different
periods of life at which it is examined. What is at one
time an insulated mass of bone becomes at another and
more advanced period firmly united, and continuous with
the portions surrounding it. On taking, for example,
the eranium at the commencement of extra-uterine life,
the frontal bone consists of two, and the occipital of
four distinet or discontinuous portions ; whilst at a
later period these become respectively consolidated into
individual bones, each presenting an uninterrupted ex-
tension of osseous structure. Again, to take the cranium
at a still later period, the osseous masses that are con-
ventionally regarded as separate cranial bones, become
themselves united and consolidated with each other.
The sphenoid and occipital bones, for instance, in ecarly
youth, exist as separate and independent segments ;
but at a more advanced age, they become so firmly
united together at the basilar process, as to require
artificial division with the saw, even whilst the other
segments of the cranium are still easily separable from
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each other. The sphenoid and occipital, in fact, at this
period constitute as much a single bone as any of the

rest, and might consequently not unjustifiably be deno-
minated the spheno-occipital bone.

It is therefore evident that the generally received
anatomical division of the eranium into a certain number
of bones is an artificial and arbitrary separation, cor-
responding only with a very transitory period of human
existence ; and that during the progression towards
consolidation (which is steadily but constantly advanc-
ing), no precise anatomical division can be made which
shall exactly coincide for two separate or distant periods.
Although, therefore, I shall incidentally allude to the
separate bones for the purpose of enabling you to identify
the parts of the skull to which I am referring ; yet it
is my intention to advert to the anatomy of the cranium
at that period of life—the adult period—when all the
separable portions of which it consisted in youth have
become consolidated or united into one mass, that may
not unaptly be termed the eranio-facial bone ; and
when it may be thus regarded as having attained its
most perfect condition. A precedent for such an ar-
rangement may be found, in the course that is adopted
by anatomists with regard to the description of the os
annomanatum. This bone, although with the attainment
of adult age it becomes consolidated into one mass, yet
the separate parts of which it was formerly composed
are still individualised by retaining the distinct names—
ilium, ischium, and pubes—that were attached to them
when they existed as independent and isolated bones.

The order of this progressive union or consolidation
~ of the cranial segments seems to bear an intimate re-

lation to the completion or development of the con-
B 2



4 CONSOLIDATION : RELATION TO GROWTH OF BRAIN.

tiguous portions of the brain. The osseous structure
thus attains its most efficient condition for carrying out
its primary and especial design—security ; cotempora-
neously with the completion or perfection of the organ,
which it is intended to protect.

It is, if we reflect on it, a necessary condition that
consolidation should not be completed till such time as
the growth of the brain shall have attained its maximum.
For as the cranial bones grow through the medium of
the membranous structure that divides them ; so soon
as complete union is effected, no further increase m the
capacity of the cranium can take place. But, as soon
as the cerebral structures have attained their full de-
velopment, no further increase of capacity is required,
and the bones become consolidated to afford the re-
quisite protection and security to the extremely delicate
organ they invest.

This gradual consolidation of the cranial case forms
an exceedingly striking and beautiful arrangement,
when viewed more attentively, in relation to the growth
and development of the brain. In very early life, whilst
the brain is undergoing a very rapid growth, there is a
correspondingly rapid increase required in the exten-
sion of the cavity of the cranium. To effect this, the
cranium grows through the medium of a great number
of individual and isolated centres, each of which, spread-
ing itself out in certain and appropriate directions, pro-
‘duces a very rapid inerease in the general dimensions
of the eranial cavity. As the demand for this rapid ex-
tension becomes diminished, by a more gradual develop-
ment of the brain, the number of individual osseous
centres of growth becomes proportionately decreased
by the union or consolidation of contiguous portions of
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bone. Thus, to take again as examples, the frontal and
occipital bones; during the earlier periods of the de-
velopment of the brain, when it is increasing rapidly
in size, the former consists of two, and the latter
of four, distinct and isolated portions, each portion
forming an independent centre of growth. These in-
dependent and isolated masses afterwards unite, so as
to form single bones ; and the same consolidating pro-
cess continuing between the separate bones themselves,
the power of extension of the cavity of the cranium be-
comes gradually diminished, until at last, when the
complete development of the brain has been accom-
plished, and its maximum size has been attained, no
further inerease of cranial capacity is required, and the
bones become consolidated into a hard unyielding case,
incapable of any further normal expansion.

That the true object of the great number of isolated
portions or centres of bone, observed in the feetal skull,
is to produce a rapid extension of the eranial capacity,
cotemporaneously with the rapid growth of the brain
at this period, is fully confirmed by the appearances
presented by the cranium, in cases of hydrocephalus.
In these unfortunate subjects there is a demand for a
greatly abnormal and comparatively rapid expansion of
the cranial cavity, which, in a considerable measure, is
effected by the large development of numerous islets or
insulated masses of bone, known in anatomy as the ossa
Wormiana. Each of these, growing from its own cen-
tre, produces such a rapid extension of surface that,
until consolidation takes place, the cranium is adapted
to the rapidly increasing bulk of its contents.

Amongst the osseous portions of the cranium, that
are regarded and -described by anatomists as consti-
tuting separate bones, the sphenoid and the occipital
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are those that become first consolidated or united to-
gether. But this consolidating process, which here
commences between what are conventionally called the
cranial bones, is only a continuation of that which has
been already taking place between the previouslyseparate
portions of the bones themselves ; and which, still pro-
ceeding, finally solidifies the cranial case into a conti-
nuous, unbroken, or uninterrupted layer of osseous tissue.

The reason of this early union between the sphenoid
and occipital seems probably connected with the follow-
ing considerations. Being situated in the centre of the
skull, their timely consolidation is required to enable
them, in acting as a central or fixed point, to determine
the proper direction of growth of the surrounding cranial
bones. And their line of union being seated at the ba-
silar process, the period of their consolidation presents
also a bearing in reference to the maximum growth or
full development of the medulla oblongata. This portion
of the nervous centre, although simple in its function,
yet, being associated with the processes of respiration
and deglutition, 1s most essential to the persistence of
animal life. It consequently early attains a state of
completion, as regards its growth and development,
and therefore correspondingly early necessitates a state
of completion or of consolidation of the portion of osseous
structure over which it rests.

The limits of these Lectures will not allow me to
attempt to trace to you the line of order in which the
union of the rest of the bones takes place. Such order
is, I have no doubt, determined by definite physiological
relations, a careful investigation of which would afford
an exceedingly interesting subject of inquiry.

Having thus cursorily directed your attention to the
aradual consolidation of the walls of the cranium, and
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the relation it bears to the progressive growth and
development of the brain ; let me next proceed with
an investigation into the nature and intention of the
various processes which give to the skull its extreme
irregularity of surface and complexity of configuration.
If we contemplate for a moment on the delicate struc-
ture of which the cerebral organ is composed ; and
then glance at the hard, rough, and irregular surface
the internal cranial base presents; it certainly would,
at first sight, suggest the idea as being far more adapted
for injury than for protection to the brain. But if we
pause and examine more closely into the relation which
these projecting processes bear to the other parts of
the eranium, we shall, I think, not only be struck with
the beauty of their arrangement, but be convinced of
the salutary influence they exert in maintaining the
integrity of the brain during the exigences and neces-
sities of everyday life. Rely upon it as an indisputable
fact, that nothing in the cranium exists unless designed
to carry out some definite intention, or unless formed
in reference to some distinct and special object.

In pursuing this inquiry, and adopting, as far as is
practicable, some systematic arrangement, I shall en-
gage your attention, first, with the exterior and then
with the interior of the cranial vault ; next with the
internal, and then with the external base ; and shall
afterwards, before proceeding with the bones of the
face, advert to those exceedingly interesting changes
which are brought about by the final completion or the
full development of the sphenoid bone.

Between the superciliary ridges of the frontal bone
of the adult skull, is a more or less well-marked pro-
minence, termed the nasal eminence, which corresponds
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with and is produced by the development of the frontal
cells or sinuses. These sinuses constitute accessory
cavities to the nasal apparatus, and are formed at that
particular period of life when the sense of smell is
attaining its highest state of functional activity. They
remain entirely undeveloped during infancy and early
youth ; and it is my impression, from a careful exa-
mination of the numerous skulls belonging to the
Hospital Museum, that they do not commence to
make their appearance until fourteen or fifteen years
of age, or even in many instances at a still later period
than this. They certainly are not developed at any-
thing like so early an age as is usunally eredited. Here,
for example, is the skull of a youth, as near as I am
able to ascertain, of about thirteen years old ; and
from the section that has been made, you will observe
there is not yet the slightest vestige of a frontal sinus.
Here is the frontal bone of another skull, which from
the historical data that are attached to it, and fromn the
source whence these data were procured, may be con-
fidently looked upon as belonging to the age of eigh-
teen. A portion of the anterior plate of bone, between
the superciliary ridges has been removed, and the
frontal sinuses are observed in an exceedingly incipient
or rudimentary condition. Passing still onwards, in
point of age, we have before us a third skull; that of
an adult, of about twenty-two years of age. The
frontal cells have been exposed in a similar manner to
the last, and, as you notice, present the appearance
of considerable sized eavities. I believe, however, that
they do not remain stationary even at this age; but
that they still continue enlarging until a period of
fully-attained maturity of adult life.
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From the undoubted functional connexion of these
sinuses with the nasal organ, it is not difficult to under-
stand why they should be absent in early life, nor to
appreciate why, at a later period, they should be deve-
loped in anticipation of those higher functional endow-
ments, which the nose acquires an an olfactory and
respiratory organ. But these sinuses do not form the
only accession that is made to the nasal apparatus,
whilst it is thus acquiring an increased state of per-
fection as an organ of smell, for there are other cavities
connected with the nose, namely, the antrum of High-
more and the sphenoidal cells, which, like the frontal
sinuses, remain undeveloped during early life, when the
functional capacity of the olfactory organ is compa-
ratively less delicate and acute.

On examining different specimens of adult crania,
the extreme diversity or irregularity observed with re-
gard to these sinuses, constitutes an exceedingly curious
and striking object of consideration. Sometimes they
are altogether absent ; occasionally there is but one
solitary cell ; oftentimes there is a single small cell on
each side, whilst at other times they form fair-sized
cavities—in some instances symmetrically disposed on
the two sides of the median line, but more often ex-
ceedingly irregular both in outline and dimensions.
They are sometimes so largely developed as to extend
upwards for nearly the whole distance of the forehead,
and likewise backwards for an inch, or even more, along
the horizontal plates, constituting the arches of the
orbits. '

At Plate I. there are six sketches, which show the
great variety of aspect these sinuses present. They
- have been taken from horizontal sections of the frontal
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bone, made through the centre of the nasal eminence,
and the sinuses are seen as though looking down into
them from above. In the upper specimen there are
none. In the second there is a solitary cell on the
richt side. In the third there are two small cells, one
on each side of the median line, whilst in the other
three, the cells are of much larger size—those in the last
being, at the same time, extremely irregular in outline.

The frontal cells are usually described as divided
into two lateral sets by a vertical septum of bone.
This septum, as you may observe from the specimens
on the table, is sometimes complete, and then separates
entirely the sinuses of one side from those of the
other, but is likewise often incomplete, so that in the
dry preparation the two sets of cells communicate
laterally with each other. It must not be regarded as
a necessary consequence, however, because the osseous
septum is imperfect, that in the recent preparation or
in the living subject, the sinuses of one side should
be directly continuous with those of the other. For
instance, in the specimen before you each lateral group
of cells is lined by a separate membrane, prolonged
from its respective side of the nasal cavity, and these
two membranous extensions, becoming adapted in the
median line, complete the separation where the osseous
septum is imperfect.

The drawing at Plate II. represents the condition of
the specimen adverted to. It is a vertical median sec-
tion of the frontal sinuses in the recent preparation, and
shows the membranous extension completing the sepa-
ration where the median osseous septuin is imperfect.

The process by which the frontal cells are developed
constitutes a striking illustration of the perfection of
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the designs of Nature ; as we are able to trace their
formation to the same cause which is increasing the effi-
ciency of the organ to whose function they contribute.

As I have already stated, they do not appear until
after a much later period of life than is generally
allowed. Before the commencement of their develop-
ment, the two plates or tables of bone, which constitute
the inner and outer surfaces of the cranial case, are
placed in close apposition to each other. But the outer
plate, being now pushed forwards in a manner I shall
directly point out, by the central lamella of the ethmoid
under the influence of the development of the sphenoid,
and the inner plate retaining its original position in
relation with the crista galli and eribriform plate of the
ethmoid, the mmtermediate structure or diploé is ex-
tended into cells or cavities varying in size according
to the extent to which this process has advanced.

I must needs, for further explanation, anticipate a
little of what I shall hereafter have to say concerning
the development of the sphenoid. The final completion
of this bone does not take place until after the com-
pletion or development of the remainder of the cranial
bones ; and wedged in, therefore, as it is into the im-
mediate centre of the cranial base, its progressive
growth or expansion produces vast and important
changes in most of the surrounding parts. The body
or centre of the bone is, in early life, solid and com-
paratively small in size, but it afterwards becomes
hollowed out into cells, which, like the frontal sinuses,
form accessory cavities to the organ of smell. With this
development of the sphenoidal cells, the body of the
sphenoid is proportionately increased in dimensions, and
the rostrum—a process of bone projecting fromits inferior
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surface—is also proportionately advanced. Now this
rostrum firmly fitting into the vomer, necessarily ploughs
onwards this bone, which, advancing in a direction
downwards and forwards, likewise carries before it the
horizontal or palate plates of the superior maxillary
bones, to which its inferior edge is articulated, and
thus materially increases the vertical extent of the
nasal cavities. In the meanwhile, also, the vomer, in
its progression, pushes forwards (as may be understood
by reference to the sketch of the vertical section of the
skull, represented at Plate IIL.) the central lamella of
the ethmoid, which, in its turn, advances the nasal
bones, and likewise the anterior table of the frontal to
which they are connected ; so as in this wayto lead to the
formation of the frontal sinuses at one and the same time,
and by precisely the same primary cause, by which the
nose is rendered more prominent, the nasal cavities more
capacious, and the whole more efficient as an olfactory
and respiratory organ. Indeed, it is thus seen that the
same cause which leads to the inereasing perfection of the
nasal apparatus leads also to the formation of supplemen-
tary or accessory cavities, by which the functional capa-
city of the organ is again proportionately augmented.
If facts were wanting to strengthen this functional
association of the frontal eells, and the relation of their
development with the olfactory organ, other conside-
rations might be adduced which tend to confirm the
same conclusion. In the skulls of savages belonging to
the African race, the nasal eminence is observed to be
more prominent, and the frontal sinuses more fully
developed than in European subjects. In this specimen,
for instance, which is the skull of a man belonging to
one of the African tribes, you will notice that the frontal
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cells have been enormously developed. They extend
fully an inch and a half upwards along the forehead
and an inch backwards over the orbits, and are half an
inch in depth, opposite the centre of the nasal eminence,
where a horizontal section of them has been made. 1
do not know, indeed, that I have ever seen them before
in so extensively developed a condition. Now, in
accordance with this anatomical observation, it is well
known that savages—whose instinctive predominate
over their reasoning faculties—have their senses, espe-
cially that of smell, far more acute than the ordinary
civilised races of people. Possessing less reason to guide
them, their instinet is proportionately keen, and their
senses acute. It is not to be wondered, therefore, that
the organs appertaining to these senses should be found
in a more efficient or a more highly developed condition,

In the cranium of the flat-skulled Indian, inhabiting
the neighbourhood of the Columbia River, the frontal
cells present a remarkable contrast to those of the African
negro. It is customary with these people to apply
artificial compression, during the early part of life, so
as to prevent the normal expansion of the summit of
the eranium. The result of this strange and unnatural
habit is a skull almost flat, instead of highly convex ;
and an extremely receding or shallow forehead, with
scarcely any development of the frontal cells or sinuses,
which, you will observe, are barely traceable in the
specimen before me, of which a section has been made.
The influence of the compression seems not only to have
interfered with, but almost to have completely arrested,
the development of these accessory cavities to the nasal
apparatus. It would, therefore, form an extremely in-
teresting subject of inquiry to ascertain if these flat-
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skulled Indians possessed the sense of smell in a less
degree of functional perfection than other human beings,
Certain it is, that in ordinary individuals, where the
frontal cells exist, but have become invaded by disease,
the function of smell is considerably deteriorated.

The frontal sinuses deserve a passing remark in rela-
tion to the subject of phrenology. Amongst the specu-
lations of the age, a class of persons, called phrenologists,
have mapped out a portion of the surface of the brain
into a number of irregular-shaped patches, correspond-
ing with what are popularly termed “ bumps,” on the
exterior ; and have associated these with certain facul-
ties, sentiments, and propensities. The cerebral tissue
lying in the vicinity of the frontal sinuses having been
allotted to “Individuality,” “Locality,” “Time,” “Form,”
“Weight,” and “Size.” When these sinuses are un-
usually large, and the nasal eminence correspondingly
prominent, it signifies, in phrenological language, that the
above faculties of the mind are proportionately developed.

The presence or absence of the frontal sinuses may
sometimes form an exceedingly important consideration
in a surgical point of view. If, for example, a person
be exposed to external violence, and sustain an injury
of the forehead, between the eyes or immediately above
the nose ; such an injury, if in the adult, may be accom-
panied by even a considerable depression of bone,
without leading to any cerebral disturbance ; from the
anatomical fact that the internal plate of bone is situated
deeply, and may still remain intact. DBut a correspond-
ing accident occurring in the child, where the frontal
cells are not yet formed, if similarly attended with
depression of bone, would be followed by a most serious
and urgent train of symptoms, arising from compression
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of the brain ; and would, therefore, require to be looked
upon in a much more grave and anxious light.

It sometimes happens, after a severe blow above the
nose; or, as the result of a carious disease in that neigh-
bourhood, that emphysema of the forehead takes place ;
a symptom which indicates not only the existence of
the frontal sinuses, but the existence of a solution of
continuity, which has allowed of the escape of air from
the nose, to infiltrate the subcutaneous tissue of the
forehead. Local emphysema may likewise occur over
the mastoid process of the temporal bone, from a similar
disturbance of continuity, by disease or accident, of the
mastoid cells, The air being permitted to pass from the
tympanum through the damaged cells,in this way escapes
into the cellular tissue over the mastoid process.

The membrane lining the frontal sinuses being directly
continuous with that of the nasal cavities, readily par-
ticipates in the morbid conditions of the latter, and so
accountsfor symptoms that are not unfrequently observed
to arise in conjunction with disease of the Schneiderian
membrane. A person, for instance, from some unusual
exposure, catches a severe catarrh. He has a constant
and profuse discharge from, and a sense of distension
at, the nose. His eyes water ; and nothing is more
common than for him to eomplain of pain, a sense of
heat, and even of local tenderness over the forehead,
between the eyes. The catarrhal inflammation, in fact,
which commenced in the nasal mucous membrane, has
extended, by continuity of surface, to the frontal sinuses,
and has thus given rise to the symptoms referred to
that locality. .

The subjects of syphilis, also, occasionally supply
another illustration of a precisely analogous nature.
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Every one is familiar with the exceedingly curious but
strong disposition of secondary syphilis to aftack the
throat, manifesting itself as a specific uleeration of the
soft palate and fauces. In some cases the ulcerative
action is arrested, and limited to these parts; but in
other less fortunate ones, it may extend forwards through
the nasal cavities ; or, originally commencing in these
cavities, and destroying the septum nasi, it may then
proceed by continuity of surface to the frontal sinuses,
and there establish a carious action of the forehead, at-
tended with its ordinary and characteristic symptoms.
So that, should a patient present himself to your notice
in practice, giving the history of a previous syphilitic
ulceration of the throat, and having complained of pain
and swelling over the frontal sinuses, which is subse-
quently followed by necrosis of bone, you may be pretty
confidently satisfied that the discase of the forehead has
not arisen, as it were, spontaneously, but from a direct
extension of morbid action along the continuity of sur-
face that is established, through the medium of the
nasal cavities, between the throat and frontal sinuses,
In a precisely similar manner may the diseased action
of syphilis, modified, perhaps, as it is, by mercury, ex-
tend in other directions from the throat, and produce
other symptoms, varying with the nature and locality
of the structures affected. Thus, after a secondary sore
throat, it will not surprise you to meet with pain and
swelling over the mastoid process, accompanied with
necrosis of the mastoid cells ; and, if a syphilitic subject
should apply with symptoms referable to a disturbance
of the functions of respiration and voice, but not trace-
able to any structural disease of the larynx, I would
strongly advise you carefully to investigate the condition
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of the upper part of the pharynx ; for, remember, there
is only a layer of mucous membrane and of periosteum
interposed between the pharynx and that portion of
osseous structure, over which the medulla oblongata is
placed ; and disease not only might, but, within my own
observation, has extended from the fauces through the
basilar process of the base of the skull to the neighbour-
ing cerebral tissue ; producing death preceded by symp-
toms of disturbance of the functions of respiration and
deglutition, and by an alteration of the voice. .

Situated immediately above the orbits are the super-
ciiary ridges—prominences of bone which act as a
mechanical defence to the organ of vision, shading the
eyes from the too powerful rays of light, and protecting
the globe from injury in the case of a direct blow
received in front of the orbit. The globe, in fact, is so
securely placed within its osseous recess that it is ex-
tremely difficult, almost impossible, I might say, to injure
it by a flat blow, as by that, for instance, communicated
with the fairly close fist of the pugilist. You may give
what is termed a “ black eye,” but this is not an injury
of the globe, only an ecchymosis of the surrounding
tissue.

The arched form of the superciliary ridges in the
adult serve with the eyebrows—a row of hairs placed
immediately over them—to conduct the drops of per-
spiration from the forehead down the sides of the cheek
and nose, instead of allowing them to flow in front of
the eye. You are aware, it is proverbially said and even
ordained to be the province of man to labour and obtain
his livelihood by the sweat of his brow.* Now, this

# ¢« Tn the sweat of thy face shalt thou eat bread, till thou re- .
turn unto the ground.”—Genesis iil. 19.
L
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tention would be much interfered with, nay, even almost
frustrated, were there not some such means provided, as
are afforded by the superciliary ridges and eyebrows, to
shelter or protect the eye from the drops or streams of
sweat, that would otherwise, in running down from the
forehead during hard labour, pass in front of the orbit,
and lead to a serious disturbance of vision, as well as to
a considerable irritation of the eye.

That the eyebrows and superciliary ridges really do
fulfil this serviceable capacity, may be any day practi-
cally proved, by watching a workman engaged in some
laborious occupation. Such men, partlyfrom their habits,
and partly from the nature of their employment—es-
pecially in London, where the atmosphere is always so
loaded with smoky impurities—may be frequently ob-
served with the surface of their skin, more or less coated
with a layer of dirt, which, when they perspire, is
washed off and trickles down with the drops of sweat,
in the form of an easily recognizable muddy current.
So that, if, under such circumstances, the face of these
men be examined, the sweat may be readily seen, to
have rolled from the forehead down the sides of the
face and nose, and not at all in front of the eye.

Above the superciliary ridge, on each side, is a pro-
minence of bone, called the frontal eminence, which, like
the analogous prominence connected with the parietal
bone, and called the parietal eminence, presents itself
in a much more strongly marked condition in the in-
fantile skull, than in that of the adult. On placing the
two skulls side by side, and comparing them together,
this difference appears exceedingly striking. And, not
only are the infantile eminences more conspicuously
prominent than those of the adult, but, on examining
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them by transmitted light, they are found to form the
thickest and strongest part of the bone; whilst on
similarly examining the frontal and parietal eminences of
the adult, namely, by holding the cranium towards the
light, and looking into its interior through the foramen
magnum, they are observed as absolutely thinner and
more transparent than the surrounding surface. Hence,
in these frontal and parietal eminences, there 1s a
marked change taking place during the earlier periods
of life—a change which appears to be capable of re-
ceiving an easy explanation, and to be connected with
an important physiological intention.

If, in the first place, our attention be directed to the
skull of infancy, we shall find these eminences, with the
external occipital protuberance, which exists as a pro-
minence persistent through life, disposed in the most
favourable position for receiving the blow a child’s head
may encounter in falling to the ground. When, in ad-
dition to this, we observe that these prominences form
the thickest and strongest part of the bone, and that
the osseous tissue radiates in lines of ossific matter
from their centre towards the margin or circumference
of the bones, which, at this early period of life, are sur-
rounded by a soft membranous tissue ;—when, I say,
we reflect on these anatomical conditions, and consider
that they belong to an age or period of life, at which,
from very intelligible causes, the head is more exposed
than at any other to external injuries from falls and
such like accidents ; we cannot fail to recognize in them
an exceedingly felicitous design or adaptation of nature.

Children, we know, are extremely liable to falls, and
accidental blows of the head especially at the particular
period when they are acquiring that more precise com-

¢ 2



2() SALUTARY OBJECT OF THESE CRANIAL EMINENCES.

mand over the musecular movements of their extremities,
which enables them to walk and run with security : and
yet, how seldom do we hear of any serious results ac-
cruing from these temporary casualties, which are not
of occasional or of uncommon, but of everyday occur-
rence. Now, this immunity from injury, or from serious
consequences, during such frequent casualties, seems
mostly attributable to the existence of these eminences ;
which are not only placed, as we have seen, in the most
favourable positions for encountering the blow a child’s
head may sustain in falling to the ground, but likewise
constitute the thickest and strongest part of the bones
to which they belong. At the same time, from the special
arrangement presented by the osseous structure at this
particular period of life, the vibrations originated, start-
ing from these central eminences, are conducted along
the lines of ossific matter which radiate to the circum-
ference of the bones, where they terminate in soft
membranous tissue. So that, in the infant, the vibra-
tions derived from external violence inflicted on the
head, instead of being transmitted to distant points over
the walls of the cranium, as we shall find take place in
the adult, are limited to the particular bone, or segment
of the cranium encountering the blow, by the mem-
branous structure attached to its circumference, which
offers an effectual barrier to the passage of vibrations,
and precludes the occurrence of what is known in
pathology as a contre-coup.

In the changes that take place during the transition
from childhood to manhood, the frontal and parietal
eminences become comparatively lost by the gradual
expansion and elevation of the surrounding portions or
surface of bone. The increasing development of the
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cranial base in spreadiug out the vault or dome, exerts
a constant tendency fo raise, or, as it were, to lift up
the edges of the frontal and parietal bones more than
their centres; and in this way leads to the disappearance
of their central eminences. Now, at the same time that
this alteration of structural configurationisbeingattained,
the muscular system is arriving at a higher state of per-
fection,and the head is no longer exposed to such frequent
accidental blows. Regarded then under such an aspect,
the reason of the gradual disappearance of these cranial
eminences becomes easily intelligible ; for, the head being
no longer liable to meet with those temporary concussions
to which it was exposed in the child, there is no longer
a necessity for providing means to obviate the effects.
Whilst the progressive disappearance of the frontal
and parietal eminences is taking place, the eranial bones
are, at the same time, becoming united or consolidated
together, by the gradual ossification of the membranous
structure bounding their circumference. Vibrations,
derived from an accident, or injury of the head, do not
now terminate at the periphery of the bone that received
the blow, but take a new direction and a more prolonged
course ; and are conducted, as I shall afterwards have
occasion more fully to point out, along certain osseous
ridges and elevations to special osseous points that
project internally from the cranial base, and that are
surrounded during life by cerebo-spinal fluid. Arrived
at these points, they become interrupted, or broken in
their course, by the fluid to which they are communi-
cated, and which, therefore, prevents their transmission
to the soft and delicate structure of the cerebral organ.
The external occipital protuberance, in contradis-
tinction to what is observed with regard to the frontal
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and parietal eminences, does not, as I have already
stated, disappear with the advance of life from infancy
to adult age. Its persistence may not improbably be
connected with the fact of its being situated on the pos-
terior aspect of the head—a point least capable of being
protected from injury.

During the early condition of cranial development, the
frontal bone consists of two lateral segments, divided by
a median suture which usually disappears at a later
period, but sometimes remains distinctly perceptible
throughout life. It is extremely important to hear in
mind this oceasional persistence of the fromtal suture,
for it might otherwise, perchance, lead you to a serious
diagnostic error, in a surgical point of view. Suppose,
for example, an adult person 1s brought before you who
has received a severe blow on the forehead that is
attended with urgent cerebral symptoms—symptoms of
such a nature as to place you in doubt respecting the
existence of a fracture, with depressed bone. You give
the patient the benefit of this doubt, and you expose the
os frontis with a scalpel at the seat of injury. But do
not hastily conclude, on meeting with a vertical line in
the osseous surface, that it is necessarily a fracture, for
in this particular case it might not impossibly be due to
an unobliterated frontal suture. With a little attention,
however, and with a knowledge of the following dis-
tinctive characters, you may quickly arrive at a solution
of the question. In a suture there is a minutely ser-
rated, or zigzag appearance, which is never observable
in a fracture ; and conversely, in a fracture, there is a
dark line, formed by a thin layer of blood, oceupying
the fissure between the fractured surfaces, which is
never perceptible in a cranial suture. By such means,
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a diagnosis between a fracture and a suture may always
at once be easily established.

The anterior fontanelle, which is situated between the
frontal bone and the anterior superior angles of the two
parietal bones constitutes a portion of the membranous
structure existing between the bones of the cranium, at
the commencement of extra-uterine life. Its condition, if
properly interpreted, often forms an indication of great
practical value in the treatment of infants. When the
arterial circulation is in a natural state of vigour and acti-
vity,the anterior fontanelle is observed on a level with the
surrounding parts. If from some cause, the circulation
be unduly excited, it is raised, or rendered tense and
more prominent ; but if, on the contrary, the circulation
be enfeebled, it is lowered or depressed below the con-
tiguous structures. I know, in fact, of no sign, that so
clearly and correctly indicates the state of the vital
powers of the infant, as this easily recognisable condition
of the anterior fontanelle. If on a tactile examination,
it be found considerably depressed, it forms one of the
strongest marked indications that can be encountered,
of feebleness and debility : for it is an evidence of the
power at the centre of circulation being inadequate to
the supply of the cramial contents with their normal
quantity of blood.

There are several foramina that perforate the osseous
parictes of the eranium, in order to give exit to veins
and thus provide for the free escape of venous blood from
the interior of its cavity. Of those which are met with
in childhood, some remain permanent through life,
whilst others become obliterated on the attainment of
adult age. Thus, the outlets in the child for the escape
of venous blood from the cranial cavity, are the foramen
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cecum, the sphenoidal fissures, the foramina parietalia,
theposterior lacerated foramina, the foramina mastoidea
the posteior condyloid foramina, and the foramen mag-
num. Whilst, in the adult eranium, the foramen cecum,
and usually the foramina parietalia, have become obli-
terated or impervious.

The existence of such numerous channels for the
escape of venous blood from the interior of the skull, is
in wise harmony with the peculiar situation under which
the cranial contents are placed with respect to the eir-
culatory system. It must be borne in mind, that the
brain, an organ of a structure so delicate, and of a
funetion so vitally important, is situated within a hard
unyielding case ; which, resisting temporary pressure,
does not in the slightest degree afford accommodation to
the state of the circulation within. The brain, therefore,
being thus confined, and rendered incapable of under-
going temporary enlargement or expansion, would be
seriously exposed to injurious compression, on every
sudden excitement that increased the action of the
heart, and angumented the activity of vascular supply,
were there not so free an egress provided for the escape
of venous blood.

Regarding these foramina in this point of view, they
become invested with considerable functional impor-
tance ; and we at the same time obtain an insight into
the probable reason connected with the disappearance of
those which become obliterated with the attainment of
adult age. During the growth and development of the
brain, its circulation is more active, and its vascular
supply, comparatively larger, than at a later period,
when it has arrived at its full dimensions. It is easy to
understand, therefore, that a less provision is required in
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the latter than in the former condition for the escape of
venous blood from within the osseouswalls of the eranium.

But, there is yet another point of view, under which
the temporary existence of these foramina bears a still
more interesting physiological aspect. Children, whose
actions are more influenced by sudden emotions, and
less governed by the exercise of reason and judgment
than adults, often exhibit prolonged fits of passionate
erying ; which, produce a considerable, though tempo-
rary excitement, or increase of vascular action, and
would often place them in imminent peril of their lives,
were there not such efficient means provided for the
rapid escape of blood from the interior of the cranial
cavity under these sudden emergencies. Adults, on the
other hand, having higher developed mental endowments,
are more able to control their actions,and insomemeasure
to check those fits of passion which lead to such inereased
vascular excitement of the cerebral organ.

These foramina, then, for the egress of venous blood
from the cranial cavity, which are peculiar to a period of
youthful life, can, as they have but a temporary exist-
ence, only be associated with a temporary function. And
this function, as I have just endeavoured to explain, is
probably connected with the comparatively greater
supply of blood the brain receives during its period of
growth and development, and with the paroxysms of
sudden excitement, to which the cerebral circulation of
the child is so frequently exposed.

The foramen cecum is sitnated in close connection
with the nose, and the vein it contains communicates with
the anterior extremity of the longitudinal sinus. Now,
there seems in this arrangement, an explanation for the
frequent epistaxis of children, which, I believe, most
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generally arises from rupture of a branch of this vein
and which may hence be regarded as a conservative
measure employed by nature, for relieving the cerebral
circulation when in too loaded or plethoric a condition.

The foramina parietalia, which as a general rule, like
the foramen cecum, have only a temporary existence,
like it, also, derive the current of blood they give pas-
sage to, from the longitudinal sinus. Whilst the other
foramina, which remain pervious through life, exclu-
sive of the foramen magnum and great fissures at the
cranial base, namely, the mastoid and posterior con-
dyloid, transmit veins that derive their blood from the
lateral sinuses.

The superficial position of the mastoid vein on its
escape from the cranial cavity, forms a pomt of im-
portance, when viewed in relation to the practical part
of our profession. From its connexion with the lateral
sinus, on the one hand, and from the superficial position
of its exit, on the other, it furnishes an easily available
resource for relieving congestion of the cerebral circu-
lation ; and one which is often resorted to in practice for
such a purpose. By the application of leeches or cupping-
glasses behind the ears, blood is removed from the strue-
tures in the immediate vicinity of the mastoid foramen,
thus facilitating the more rapid escape of blood through
the mastoid vein from the lateral sinuses, and in this
way, directly diminishing the amount of venous tension
existing within the cranium.

The ophthalmic vein, issuing from the cavernous
sinus, emerges from the cranial cavity through the
sphenoidal fissure, and traversing the orbit, reaches the
soft structures on the exterior of the face. Its trunk
being destitute of valves (like the venous sinuses and
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cerebral venous channels in general), it allows of the
transit of blood in whichever direction, there happens
to be the least obstruction. Under ordinary circum-
stances, however, blood traverses the ophthalmic vein,
in a direction from within, outwards towards the orbit ;
thus forming another of Nature’s provisions, and per-
haps the most important of all, under circumstances of
sudden and temporary congestion of the brain, for the
egress or escape of blood from within the cavity of the
cranium,

The absence of valves in the whole of these venous
tubes, is a circumstance which is doubtless connected
with a wise intention. It enables the blood to pass in
either direction, and consequently, greatly increases the
freedom of venous circulation ; a point of essential im-
portance with an organ, whose functional capacity is so
liable to interruption under so slight a disturbance of
the balance of its circulating fluid.

There is a tendency, which is not only prevalent
amongst students, but even amongst others, to asecribe
to the internal jugular veins a more important part than
they really perform ; or to attribute to them a greater
share in the return of venous blvod from the brain than
they really take; and to regard in a less important
light than they really deserve those accessory streams
which escape in various points through the osseous
walls of the skull. Not only do these accessory streams
convey from the brain a considerable portion of its
venous blood, under the normal, but also under the
abnormal conditions of life ; for, when there exists
a temporary venous obstruction in the lungs or heart,
they constitute the chief and almost only means of
escape of venous blood from within the cranial cavity.
If, for example, from a voluntary effort, or from some
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other cause, the process of respiration be for a short
time arrested, we know, as a matter of observation, that
the eyes start, and that the face becomes exceedingly
red and turgid. The temporary cessation of the res-
piratory action having produced a stagnation of blood
in the capillaries of the lungs, the right auricle becomes
gorged, and the whole venous circulation obstructed.
The first effects of this obstruction in the lungs and
at the right side of the heart, being thrown on the larger
vessels in most immediate relation with the right auri-
cle, the circulation in the jugulars becomes early im-
peded, and the cerebral organ for a time is relieved of
its venous blood almost entirely through the medium
of those smaller veins (amongst which the ophthalmics
hold an especially conspicuous position),escaping through
various parts of the cranial parietes to the exterior of the
head. These veins being placed at a distance from, and
therefore in much less direct communication with, the
heart than the jugulars,are less influenced by a temporary
engorgement of the right auricle ; and, admitting as they
do, from the distensible nature of their thin coats, and
from the laxity of the surrounding tissues in which they
ramify, of considerable dilatation, they are capable, for a
limited period, of responding to the inereased function
that is thrown upon them, and of giving exit to the blood
from the interior of the eranium,—a circumstance that
accounts for the well-known appearances observed under
such conditions.

Where this venous obstruction has existed until death
has supervened, as in cases where life has been destroyed
by suffocation, strangulation, or by hanging, appearances
of the same description, but of a much exaggerated
character, are produced ; and the starting of the eyes,
which forms so prominent, so hideous, and so striking



CAUSE OF STARTING OF EYES DURING STRANGULATION., 29

a feature in these unfortunate subjects, arises from
venous distension, in the way I have just pointed out,
and not from spasmodic muscular action, as has been
by some supposed.

If we reflect for a moment, it appears nothing less than
an absurdity in the extreme, to attribute this protrusion
of the eyes to muscular spasm. There are six muscles
that move the globe, and of these six, two only can
possibly have the power of drawing it forwards. How is
it possible, then, for these two—the two obliqui—to over-
come the other four—the four recti—which, compared
even individually,are of far superior strength ; and which,
during a state of spasmodic action, would be converted
into powerful retractors. General spasm, therefore, of
the muscles of the eye-ball, would, instead of protruding
it, unquestionably retract it. But, it is not only from
such an @ prior: consideration that we need arrive at
such a conclusion, for actual observation can supply
evidence of an equally conclusive nature. During that
truly formidable and fearful disease, tetanus, the pro-
gressive symptoms may be watched from day to day, or
from hour to hour, as the disease advances in its onward
strides, and successively implicates nerve after nerve, of
the cranial and spinal systems. Now, immediately that
the moto-ocular nerves are brought into subjection to
its baneful influence, the globes of the eye become power-
fully retracted, so as to give to the orbit that shrunken
appearance that forms so characteristic a feature in the
expression of these unhappy patients.

Besides the numerous outlets that are observed for
facilitating the escape of blood from the interior to the
exterior of the head, and which tend to obviate the in-
jurious effects of a temporary obstruction to its return
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through the jugulars, there is another natural arrange-
ment which I shall allude to here, as it forms so wise
and beautiful an adaptation for counteracting the effects
of pressure during a temporary state of cerebral con-
gestion. What I refer to, is a compensating medium
in the form of a fluid—the cerebro-spinal fluid—which,
within certain limits, accommodating itself to the amount
of blood contained within the cranium, maintains a
constant equilibrium in the degree of pressure to
which the cerebral mass is subjected. Any augmenta-
tion in the quantity of blood within the cranial cavity,
would necessarily exert an undue pressure on the
brain, were there not a corresponding displacement of
cerebro-spinal fluid into the vertebral canal, to counter-
balance by its decrease the increased space occupied by
blood. This escape of cerebro-spinal fluid from the
cavity of the cranium, into that of the vertebral canal,
is permitted by an equivalent displacement of blood,
from the immense spinal plexus of veins which sur-
rounds the outer membranous investments of the cord,
and which seems arranged in special reference to this
particular object.

The extent to which this compensating power of the
cerebro-spinal fluid can be exercised or the limit of its
capacity of displacement from the cranial cavity, 1s
sometimes well illustrated in cases of apoplexy, where
the blood has found its way into the ventricles of the
brain. In such instances it occasionally happens that
the blood coagulating after its effusion, forms a mould
of the space it occupied, and thus gives a precise in-
dication of the exact extent to which it has reached in
its progress towards the vertebral camal. In this
pathological specimen on the table before me, we have



EXTENT OF DISPLACEMENT OF CEREBRO-SPINAL FLUID, 31

a preparation of such a description. You will observe
that the blood having made its way into one of the
lateral ventricles, passed from thence through the for-
amen of Munro into the third ventricle, and from the
third ventricle along the ier a fertio ad quartum
ventriculum into the fourth ventricle, where its pro-
gress was arrested by the incapacity of the cerebro-
spinal fluid to admit of further displacement. Up to
this point, the expulsion of blood from the spinal
plexus of veins had accommodated, or given space for
the escape of cerebro-spinal fluid from the ventricles
of the brain into the vertebral canal ; but as soon as
the limit of this compensating capacity was attained,
the continued effusion of blood then began to exert an
undue pressure on the cerebral mass, which at first dis-
turbed. but afterwards completely arrested its functions,
and with these, the functions of life also, immediately that
the influence of the compression reached the medulla
oblongata—the portion of the nervous centre, associated
with the processes of respiration and deglutition.

At present I have only assumed that, under the
augmentation of the normal amount of blood within
the cranium, an escape of cerchro-spinal fluid takes
place into the vertebral canal, and that this is here
accommodated by an equivalent displacement of blood
from the spinal plexus of veins. But it is not difficult
to show, by actual experiment, the truth of this state-
ment ; and I do not know that any more conclusive
evidence can be required than is furnished by these
two simple experiments, which I performed, now many
years ago, and which I have been since accustomed,
annually, to mention in my anatomical course of lectures.

In the first experiment I opened the abdomen of a
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subject on the post-mortem table, and clearing aside
the viscera, removed the bodies of a couple of the
lumbar vertebre, so as to expose the dura mater con-
taining cerebro-spinal fluid. I then forced blood mto
the interior of the head, by making presssure from
below upwards along the course of the internal jugular
veins ; and as I did this the dura mater in the lumbar
region was seen to rise from the afflux of cerebro-spinal
fluid into the spinal canal.,

In the other experiment I removed the whole of the
viscera from the chest and abdomen of the same subject,
without disturbing the head. The blood in the divided
branches of the azygos, lumbar, and intercostal veins,
formed, as it were, cup-shaped depressions ; but imme-
diately that I applied pressure with the fingers upon
the dura mater exposed in the lumbar region, the blood
rose and finally flowed out of the above-mentioned
venous branches. Just in proportion, in fact, as pres-
sure was made on the dura mater, so was blood forced
out from the azygos, lumbar, and intercostal veins.

Having thus entered into a few observations on cer-
tain points counected with the upper and outer aspect
of the cranium, and having, at the same time, intro-
duced remarks bearing on structures of the interior,
functionally associated with those of the exterior, let us
next proceed with an investigation of the inner surface
of the cranial cavity, commencing with the vault and
afterwards advancing to the complicated arrangement
presented by the internal base.

On regarding the interior of the eranium as a whole,
and on comparing it with the external surface of the
brain, the most remarkable circumstance that strikes
the observer’s attention is, that although the latter
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appears at first sight so closely packed within the
former, yet, except in an exceedingly limited position,
the surface of the one does not correspond with the
opposed surface of the other, as you will be able to ob-
serve for yourselves from these two specimens on the
table before me, which have been taken from nature
with the greatest care and accuracy. The one is an
exact model of the brain, the other a cast of the inte-
rior of the cranium, from which it was removed. You
will perceive, on placing them side by side, that whilst
in general form and outline they necessarily agree, yet
in minute detail they present considerable discordance,
except over the roofs of the orbits, where the cast and
model precisely coincide ; the numerous eminences and
depressions on the orbital plates of the frontal bone
there corresponding with the opposed surface of the
brain. The greatest difference is observable in the
middle and posterior divisions of the base, but the dis-
similarity between the cast and model on-their superior
aspect is also exceedingly obvious and palpable.

It is evident, then, that the uneven surface presented
by the internal aspect of the cranial vault cannot be in-
tended for adaptation to the cerebral iemispheres, for the
elevations of the one do not correspond, either in situa-
tion, form, or size, with the depressions of the other ;
and it becomes, therefore, an interesting, and at the
same time an important point, to inquire into the
design of such arrangement. Had a mere enveloping
case been required to enclose the brain, a smooth
layer of bone would have fulfilled this purpose as
well as the extremely uneven one that we observe in
the adult cranium, and would have been far more

simple in its formation. But the brain is an organ
: D
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formed of an exceedingly soft and easily lacerable
tissue ; and likewise one which plays a most important
part in the functions of animal life: it is therefore
necessary, the more certainly to secure and maintain
its integrity, not only that its enclosing case should be
formed of sufficient density or resistance to protect it
from external pressure, but that this case or cranium
should be constructed in the most perfect form, or
fashioned after the most expedient design, for protec-
ing it from the influence of those slight injuries and
concussions of the head, which are almost inevitable
during the ordinary actions of life. And, insignificant as
this uneven surface of the internal aspect of the cranial
vault may at first sight appear, yet I think I shall be
able to show you, that it has a definite and not unim-
portant intention, bearing reference to this preservative
consideration.

On examining carefully the internal aspect of the
dome, we find that the ridges or elevations present a
pretty constant and systematic arrangement. Those in
the anterior part of the cranium run into each other
and converge towards the alw minores of the sphenoid,
which, as you know, are continuous with the anterior
clinoid processes of the same bone ; whilst those in the
middle and posterior parts of the cranial vault, pursue
a course towards the petrous portions of the temporal
bones ; taking, in fact, pretty much the same direction
as the grooves for the meningeal vessels. This arrange-
ment, to a certain extent, is shown in the drawing at
Plate ITII. As these elevations, however, form the thick-
est parts of the bone, they transmit light much less
readily than the neighbouring depressions, and their
direction is consequently far more apparent on holding
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the cranium between the eye and the licht so as to
look through its walls and examine it by transmitted
light, than could be represented by the pencil of the
artist, in a simple drawing of the surface of the internal
aspect of the cranium.
- Now, these ridges or elevations constituting the thicker
and more dense parts of the skull, form better conductors
of vibrations than the surrounding bone ; and vibrations,
therefore, from whatever cause originating, instead of
being diffused over the walls of the eranium, are made to
converge and take a definite course to certain points at
the base ; especially the anterior clinoid processes, which
are not in contact with the brain, but lie surrounded by
cerebro-spinal fluid ; and the petrous portions of the
temporal bone, which are separated from the sphenoid by
an intervening membranous substance. The vibrations
conducted to these points become here broken or lost, in
the one case in fluid, in the other in a soft membranous
tissue ; their transmission to the cerebral substance
being thereby prevented, as I shall have occasion more
fully to discuss at a future period in these Lectures.
The beauty of such an arrangement as is here
observed must be admitted to be exceedingly striking,
and it becomes the more so, as we study and com-
pare it with the condition existing in the infantile
skull. We have already seen, that in the latter, the
cranial bones are not united as in the former. They
do not even come in contact with each other, being
separated by an intervening membranous substance, in
which the vibrations arising from a blow or other ex-
ternal influence are completely arrested. As, therefore,
from this special anatomical disposition in the child,
vibrations terminate at the periphery of the separate
D 2
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bones, instead of being conducted to certain points at
the base of the skull, we might, on these grounds
alone, premise the absence of those ridges and eleva-
tions which are observed on the internal aspect of the
adult cranium. But this need not long remain a matter
of doubt or of mere supposition, for on inspecting the
interior of the infantile cranial dome, its surface is found
perfectly concave and smooth, without even a trace of
any of these ridges or depressions. Yeat, convolutions
~ exist on the surface of the brain just as in the adult.
And if, therefore, supposing for an instant, the eleva-
tions and depressions on the internal aspect of the adult
skull were for adaptation to the convolutions of the
brain, we might naturally look for them also in the in-
fantile skull, the same condition of the brain existing in
both cases alike.

Regarding these ridges and elevations, then, as in-
tended for the conduction of vibrations to the centre of
the cranial base, where means are provided for inter-
cepting their transmission to the cerebral substance, we
see why they should be absent in early life, and why
they should be developed at a later period, when the
separate bones of which the infantile cranium consists,
become united or consolidated into one continuous un-
broken surface.

This dissimilarity between the interior of the cra-
nium and the opposed surface of brain, forms, in addi-
tion to many others, an exceedingly strong argument
against the doctrines of craniology, or the so-called
phrenology. To any one who may possess precon-
ceived notions in favour of such a system, let them
carefully investigate the facts which anatomy supplies,
and, unless completely blind with prejudice, they can-
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not fail to find amply sufficient to eradicate all credence
in a theory erected on so shallow and so fallacious a
groundwork.

Besides the cast and model I have already referred
to, and which furnish such convicting evidence against
the principles of phrenology, here is another specimen,
consisting of an actual preparation, which points also
in a similar direction. The convolutions on one side
of this brain, you will notice, are full and round, and
present a perfectly natural appearance ; whilst those
on the other side are small and shrivelled up, without,
however, any corresponding internal elevation or ex-
ternal depression of the opposed part of the cranial
parietes. But, examples of this deseription are not
rare ; on the contrary, cases of a parallel nature,
showing remarkable variances between the opposed
surface of the brain and its enclosing case, are not
of uncommon occurrence in the posi-morfem room of
the hospital.

Not only is there the universal discordance that I
have alluded to between the surface of the brain and
the opposed surface of its Investing osseous parietes,
when examined in minute detail ; but, as we proceed,
we shall find that there may exist even a discordance
in general form and outline, between the surface of
the brain and the exferior of the head. These three
models in wax, which have been executed with the
greatest truth and accuracy, serve to prove what I
have just stated. They were taken from the head of
a New Zealander, who died a few years since in one of
the wards of this hospital. The exterior of the head,
you will observe, presents an exceedingly peculiar con-
figuration, being raised along the median line into a
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longitudinal promontory, or, as it were, a convex ridge ;
whilst the surface of the dura mater beneath, and like-
wise, in the other model, the surface of the hemispheres
of the brain, do not at all participate in this peculiarity,
but present a perfectly natural and ordinary appearance.
There is, also, another set of models of a similar des-
cription on the table, taken fromm another individual,
which likewise illustrate the variance that may exist
between the form and configuration of the exterior of
the head and that of the brain. How, then, if the
surface of the hemispheres of the brain do not cor-
respond with the surface or configuration of the ex-
terior of the head ; how is it possible, I ask, to deter-
mine, in detail, as is professed by the advocates of
phrenology, the precise form and outline of the former,
by a tactile examination of the latter ?

Independently of these facts, relative to the discord-
ance of form observable between the exterior of the
head and the corresponding surface of the brain, there
is yet another argument which anatomy teaches us,
and which is equally as conclusive in controverting the
principles of phrenology. If it be the grey matter of
the brain that is associated with the faculties and en-
dowments of the mind, or the power of originating
thought, as is pretty generally admitted by authorities
of the present day, and as enters into the creed of
phrenologists ; what is the use of that portion of grey
matter, constituting nine-tenths of the whole, sitnated
at the base of the brain and elsewhere, which does not
fall under consideration in the system of phrenology,
and which cannot by any possibility be estimated or
appreciated in the living subject? We observe the
surface forming the superior aspect of the hemispheres,
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mapped out and allotted to our various faculties, sen-
timents, and propensities ; but this constitutes only a
tenth of the whole surface of grey matter, and that
portion which is situated between the convolutions, in
the island of Reil, and at the base of the brain, is
passed over completely unnoticed by phrenologists : as
likewise its thickness, which should form a very im-
portant consideration in estimating the whole amount
of grey matter present. The folly and absurdity, then,
of mapping out a small portion of the surface of the
brain, attributing to 1t special and arbitrary functions,
and leaving the remainder wholly out of consideration,
must, I am sure, be sufficiently apparent to every un-
prejudiced observer.

Many other facts of an anatomical character might
also be adduced, equally showing the fallacious prin-
ciples of such a system. For example, the utter im-
possibility of determining the extent of development of
the cerebellum, which in phrenology is associated with
the function of amativeness, through the immense mass
- of muscular tissue, bone, and cerebro-spinal fluid which
are interposed between it and the cutaneous surface.
Again, the surface corresponding to the posterior lobes
of the brain, in phrenology, constitutes the seat of the
animal propensities ; whilst on tracing these lobes in
their evolution through the animal series, we find the
degree of their development to bear a direct proportion
to the sagacity, or the mental capacity of the individual ;
and they might almost be described, indeed, as being
peculiarly human, and associated, in all probability,
with man’s highest endowments.

If, now, in proceeding with the internal base of the
skull, we first glance at the general form and arrange-
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ment it presents; if we direct our attention to the
numerous irregularities, and even pointed projections,
rising from its surface, and then reflect that on this
rough uneven floor is placed one of the softest tissues
in the body, does it not seem wonderful, almost mira-
culous I might say, how so delicate an organ as the
brain escapes injury during the varied movements to
which the head is subjected. Viewed abstractedly, in-
deed, under such a light, the base of the skull would at
first sight appear especially formed and pre-eminently
adapted for piercing, lacerating, and destroying the ce-
rebral tissue, instead of preserving it intact. Examined
a little more closely, however, in connexion with the
neighbouring parts, we shall find reason to attach to
these projecting processes of the internal base an im-
portant function—a function having a highly conser-
vative or salutary tendency in the cerebral economy.

I have already shown that the surface of the brain
does not correspond with that of its: enveloping case,
and also that this discordance is greatest in the central
parts of the base, where the opposed surfaces of brain
and cranial parietes bear but a slight resemblance even
in general outline to each other. The question now
arises—Upon what cause does this dissimilarity de-
pend ? what, in fact, is 1t that occupies the space thus
occasioned ? The answer to this question is easily
given ; for, on dissection, we find a fluid—the cerebro-
spinal fluid—interposed between the cranium and the
organ it contains, at those parts where the diversity
between the two is greatest. So that the brain in
fact does not rest on the hard, rough, and uneven
surface of the internal base, but on a stratum of fluid,
which, acting as a water-bed, prevents the contact of
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the cerebral tissue with the projecting processes of
subjacent bone.

This at once explains how it is that an organ, con-
stituted of so soft and delicate a structure as the brain,
and possessing so important and complex a function
—a function so liable to derangement from such
slight disturbing causes, should not receive injury, and
be pierced or lacerated by the irregular projections
from the osseous surface which supports it, during the
ordinary movements of the head. Were it not for this
bed of fluid—the depth of which is greatest in the
middle and posterior divisions of the base, where it
entirely prevents the cerebellum from coming in con-
tact with the occipital fosse, and the central parts of
the cerebrum with the opposed surface of the cranial
base—I say, were it not for this interposed bed of
fluid, we might not unfairly presume that every move-
ment of the body, as in running, jumping, and such
like, would be severely felt in the brain, and would
there produce much serious disturbance of its functional
capacity, if not absolute lesion of its structural in-
tegrity.

From these considerations, il is evident, that the
cerebro-spinal fluid performs a most salutary office in
the cranial system ; and the study of its varied re-
lations becomes a subject of the deepest interest and
importance, and one well worthy a more attentive
consideration than is usually bestowed upon it. We
have already referred to the important part it plays,
by its capacity of displacement into the spinal canal, in
obviating the effects of pressure on the cerebral organ,
and thereby counteracting the interruption of its func-
tional activity, during a temporary state of congestion,
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or of plethoric embarrassment of the cerebral circu-
lation. We have just alluded to its almost equally
important function, in removing the brain from the hard
irregular surface of the subjacent bone, and in substi-
tuting a soft elastic bed for its support, so as to pre-
serve its structure intact during the ordinary movements
to which the head is subjected in the varied actions
and casualties of life. And on pursuing our inquiry
into its functional associations, we find, that it yet
presents another important consideration, that of
preventing the transmission of vibrations from the os-
seous parietes of the cranium to the easily lacerable
texture of the cerebral tissue.

I have previously stated, that on examining the
interior of the adult cranium by transmitted light,
certain ridges or elevations of bone are observed con-
nected with the internal osseous plate ; which, although
pursuing an irregular and tortuous course, yet may be
distinetly traced to converge towards the anterior
clinoid processes of the sphenoid and the petrous por-
tions of the temporal bones. In accordance with this
anatomical arrangement and with the physical laws of
nature, vibrations derived from a slight blow, or other
external influence ; instead of being diffused over the
walls of the skull, meeting on the opposite side, and
producing the injurious effects of contre-coup ; travel
along these ridges which, by virtue of their greater
thickness and solidity, form better conductors of vibra-
tions than the surrounding parts, and converge (vide
the arrows inserted in Plate IV.) towards the anterior
clinoid processes, and the petrous portions of the tem-
porals, where they terminate in the following manner.

The anterior clinoid processes lie surrounded by ce-
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rebro-spinal fluid, without having, as I have already
said, the slightest degree of connexion with the super-
imposed brain. And the vibrations conducted to these
points, become here broken or lost in this fluid, which
thereby intercepts their transmission to the tissue of
the cerebral organ.

The petrous portions of the temporal bones, being
separated from the basilar process by an intervening
layer of soft or membranous structure, the vibrations
conducted in this direction become here also completely
obstructed without transmission to the brain. Were it
not, indeed, for this interception to the transmission of
vibrations, by the interruption to the osseous continuity
between the petrous portions of the temporal bones and
the basilar process of the sphenoid and occipital, the
latter would be constantly exposed to serious concus-
sions, or even the chances of fracture, at the angle or
point of collision of the vibrations travelling along and
meeting from each petrous portion of the temporal.

The vibrations which are continually being trans-
mitted to the cranial parietes from the spinal column,
during the ordinary movements of the body, starting
from the condyles of the occipital bone, probably
pursue the directions indicated by the arrows in the
drawing at Plate IV. Some, passing by the dense ridge
of bone that extends from the occipital condyle to the
jugular process, reach the petrous portion of the tem-
poral, whence they are conducted to its extremity,
where they terminate in the membranous structure
already referred to : others travelling along the basilar
process of the occipital and sphenoid, arrive at the pos-
terior clinoid processes, where they are intercepted or
lost in the cerebro-spinal fluid, which surrounds these
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as well as the anterior processes : whilst the remainder,
being transmitted, as indicated by the dotted arrows at
Plate IV., by the ridge of bone situated at the side of
the foramen magnum, attain the internal occipital pro-
tuberance to be thence distributed along the elevated
margins of the longitudinal and lateral sinuses.

The posterior clinoid processes also constitute pro-
jecting points of bone for the termination of a portion
of the vibrations derived from a blow on the posterior
part of the head. Suppose, for instance, that a person
receive a blow in the neighbourhood of the posterior
occipital protuberance : some of the vibrations thus
generated, travel along the ridges of bone which exist
on either side of, and form the margins of the groove
for the longitudinal sinus, and terminate in front at
the crista galli of the ethmoid, as I shall afterwards
have occasion more particularly to describe : others, as
shown by the arrows in the drawing already referred
to, take a direction along the prominent margins of the
lateral sinuses, and reach the petrous portions of the
temporals, at the extremities of which they terminate,
as before mentioned : whilst the others, pursuing a
course along the internal occipital crest, and arriving
at the foramen magnum, pass by the ridges of bone
situated on each side, to the basilar process, whence
they proceed to the posterior clinoid processes, to ter-
minate in the surrounding cerebro-spinal fluid.

That the statements I have just made concerning
the conduction of vibrations from the walls of the
cranium along certain definite channels to points of
bone at the centre of the base, where they terminate
without injury to the cerebral and surrounding struc-
tures ;—I say, that what 1 have just stated on this
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point, is not merely hypothetical, but really does take
place in the living subject ; is strongly supported by the
‘phenomena that are sometimes observed in cases of frac-
ture of the cranial base For example, I have known 1t
to happen, that a person having been exposed to ex-
ternal violence, which has led to a fracture of the base
of the skull, and feeling pretty well a few days after
the accident, has expressed a desire to get up and
leave his sick chamber, which his medical attendant
has been indiscreet enough to allow him to do, or
which he has done of his own accord, without the
knowledge or consent of his medical adviser. After
moving and walking about, however, for a short time, he
has soon complained of headache, has been attacked with
sickness and vomiting, afterwards has had confusion of
his ideas, and, finally, has fallen into a state of uncon-
sciousness, in which after three or four days he has
expired.

The explanation of these symptoms, I believe, to
consist in the interference which the fracture has
produced, or the interruption it has occasioned to the
natural course and termination of the cranial vibrations.
During the time that the patient remained quiet in
bed, there were no vibrations to disturb the injured
parts, but as soon as he began to move and walk about,
the vibrations, which were thus occasioned, instead of
being conducted onwards to their natural points of
termination at the centre of the base, were interrupted
in their course at the line of fracture ; thus setting up
irritation, with perhaps slight laceration of the surround-
ing soft structures, and leading to those serious conse-
quences which ended in a fatal termination of the case.

Not only does there exist this special arrangement in
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the eranial economy for the conduction of vibrations to
certain points at the centre of the base, where they
become arrested without injury to the neighbouring
structures ; but these same vibrations, which, as we have
Just observed, produce such pernicious effects when di-
verted from their natural course, absolutely serve a sig-
nificant and even salutary intention in aiding the venous
circulation, whilst pursuing their normal transit along
their ordinary channels of transmission. Thus, the
direction in which the vibrations travel, is, for the most
part, the same as that of the venous blood in the cranial
sinuses. For instance, the vibrations generated during
walking and such like movements of the body, starting
from the occipital condyles, and travelling along the
basilar process, and also along the petrous bones, pursue
the same direction as the blood in the inferior and supe-
rior petrosal sinuses, the circulation of which they thus
materially aid or promote by the momentum derived
from the continued series of small impulses they com-
municate.

The vibrations, in this manner, facilitating the cir-
culation of venous blood in the eranial sinuses, serve
as a compensation for those accessory influences, de-
rived from muscular action and the pulsations of a
contiguous artery, which exist in the extremities, and
other parts of the body, to accelerate the onward current
in the neighbouring venous tubes. They, in fact, seem
to aid another arrangement presented in the cranial
economy, and adapted for a similar purpose, which I
shall here proceed to refer to.

The carotid artery, on its entrance into the interior
of the eranium, and whilst pursuing its serpentine course
to arrive at the anterior clinoid process, passes through
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the cavernous sinus—a sinus situated on each side
of the body of the sphenoid. That an artery should
thus actually traverse or pass through a venous sinus,
and that it should lie, as it were, bathed or immersed
in a lake of venous blood, certainly forms a striking and
peculiar arrangement, and one which we do not observe
presented in any other part of the human body. Such
a peculiar relation between the venous and arterial
system, as I have justpointed out,is doubtless not without
some wise and designable end, and therefore deserves a
careful inquiry into the effects 1t is likely to produce.

In other parts of the body,especiallyin the extremities,
there are, as I have already observed, certain accessory
influences for accelerating the venous circulation, which
do not exist in the interior of the eranium. For example,
during the ordinary movements of the different parts
of the frame, which are so constantly taking place, there
is with each muscular contraction a compression of the
adjacent venous tubes; and, as these vessels are fur-
nished with valves, disposed in such a manner as to
prevent the retrograde course of blood, it is obvious
that the successive muscular contractions, by the com-
pression thus exerted, constantly tend to urge onwards
the fluid contained within these venous trunks, and in
this way to accelerate the venous current In its transit
towards the right side of the heart.

In the extremities, also, each principal artery is
usually accompanied by two veins, lying in close con-
tact with it, and placed one on each side. Now, each
arterial pulsation must necessarily communicate an im-
petus or momentum to the blood circulating in the
accompanying veins, and as the blood can only travel in
one direction, on account of the existing valvular arrange-
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ment, the influence of the communicated impetus will
be, like the influence of musecular action, to acecelerate
the progress of venous blood towards the right side of
the heart.

After these considerations we are now prepared for
the explanation of the relation observed between the

arotid artery and cavernous sinus within the ecra-
nium. The object of such a relation seems to be to
act as a compensation for the accessory forces that
clsewhere exist, and to facilitate the ecirculation of
blood in the cranial venous channels communicating
with the cavernous sinus. The position of the carotid
artery within the sinus, is analogous, in a funectional
point of view, to what I have stated concerning the
arteries of the extremities and their wvene comifes.
But, it is even placed under a still more favourable
condition than these for the production of a similar
effect ; for the walls of the artery being immersed or
bathed in the pool or lake of blood constituting the
sinus, each pulsation of the arterial tube communicates
a considerable impulse to the surrounding fluid, which
escapes from its enclosed cavity or sinus in the direction
in which it meets with the least resistance, there being
no valves in any of the venous channels situated in the
interior of the cavity of the cranium.

The pulsations of the carotid arteries in their passage
through the cavernous sinuses. thus supply the absence
of that accessory influence which the venous circulation
in other parts of the body receives from the muscular
system. And, the momentum derived from such a con-
tinued series of impulses is fully sufficient not only to pre-
vent the stagnation of blood in the cranial sinuses, but to
urge it quickly onwards towards the right side of the
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heart, in the direction which offers the least obstruection
to its progress. If there be congestion of the venous
tubes of the interior of the cranium, it then passes, as I
have before pointed out, by the ophthalmic veins through
the orbits on to the exterior of the face ; where, from
the little resistance offered by the suwrrounding tissues
to venous dilatation, it ecan find room within certain
limits for its escape.

I have thus far opened the discussion of some of the
relations presented by the arrangement of the internal
aspect of the walls of the cranial cavity ; and the
remarks that I have even as yet made will, I think,
suffice to show you that the processes of bone projecting
from the internal surface of the eranial base, instead of
being adapted, as would at first sight appear, for pierc-
ing, lacerating, and destroying the brain, carry out a
wise and beneficent design in the cranial economy :
namely, that of receiving vibrations from the cranial
parietes and of transmitting them to the eerebro-spinal
fluid in which they are immersed ; and in which, there-
fore, such vibrations are interrupted or lost before
reaching the cerebral tissue, thus obviating that dis-
turbance of the cerebral functions, which would be
otherwise constantly aceruing from the most trivial
blow or concussion of the head.

In continuing this subject, I shall proceed with a
more detailed investigation of the speecial associations
that suggest themselves in relation to the several pro-
cesses, examined separately, of the internal base ; and
in doing this, let us commence with the crisfa galli of
the ethmoid, and thence pass in a direction backwards
towards the occipital bone.

The crista galli consists of a prominent plate of bone,

E
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which is so situated as to prevent the anterior lobe of
the brain of one side, from pressing on the olfactory
nerve of the opposite, during the lateral inclinations of
the head. The necessity of such a provision becomes
* apparent when we take into consideration the extremely
soft and delicate nature of the olfactory nerve—a
character it presents to a far greater extent than any
other cranial or spinal nerve, and which would render
the slightest amount of pressure injurious to its integrity.

Besides the evident protection thus afforded by the
erista galli to the olfactory nerve, it is further secured by
being lodged in a longitudinal groove, or sulcus, on the
under aspect of the anterior lobe of the cerebrum ; which,
I may observe, is the only longitudinal groove we meet
with on the base of the brain.

That the protective influence here referred to,however,
does not form the whole intention of the crista galli, is
rendered obvious by the great strength and thickness it
presents. For, if its function were merely to protect
the olfactory nerves from pressure, a thin plate of hone
would fully answer all that was required. Its strength
and thickness, therefore, may be presumed to be deve-
loped in relation to some other intention ; and, on
searching for an explanation, we find that it forms a
fixed point for the attachment of the fals cerebri—an
exceedingly strong process of the dura mater, that
separates the hemispheres of the brain from each other ;
and also, that it constitutes one of those projecting points
from the internal base, that I have already alluded to,
as intended for the salutary termination of cranial vibra-
tions. Vibrations, indeed, converging from a portion of
the cranial parietes, are conducted to the crista galli,
where they become obstructed and lost in the membra-
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nous texture of the dura mater, te which it is so largely
and closely attached.

This connexion of the erista galli with the fermination
of cranial vibrations, receives corroboration from the
fact, that a tolerably severe blow on the back of the head
not unfrequently leads to an attack of heemorrhage of the
nose. Now, the heemorrhage in such cases, arises, I be-
lieve, from the conduction of vibrations along the ridges of
the groove for the longitudinal sinus to the erista galls,
and from thence to the septum of the nose, with which
this process is in direct continuity : some of the small
viens in this neighbourhood being thereby ruptured will
fully account for the phenomenon that is observed.

The anterior clinoid processes form strong points of
bone, that project backwards into the interior of the
cranial cavity from the a/e minores of the sphenoid. The
first idea that suggests itself, with reference to their
functional associations, is derived from the anatomical
relation they bear to the internal carotid arteries. These
vessels, after emerging from the petrous portions of the
temporals, ascend in a direction upwards and forwards
along a shallow groove that may be noticed on each side
of the body of the sphenoid. They then pass towards
the cerebral substance,and indoing so are always situated
on the inner side of the anterior clinoid processes ; which,
thus counteracting their tendency to separation during
each pulsation, consequently prevent that laceration of
their communicating transverse branch, which might
otherwise, in all probability, ensue. I have never seen
or heard of the internal carotids lying external to the
anterior clinoid processes ; and sometimes the design

just referred to is still more perfectly carried out by the
E 2
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transmission of the arteries through complete foramina
developed in these processes.

The anterior clinoid processes also form two of those
points of bone, connected with the internal base, which
in the living subject are surrounded by cerebro-spinal
fluid ; and which seem specially adapted for the salutary
termination of vibrations that are being transmitted
along the walls of the cranium.

I have previously, by means of preparations copied
from Nature with the greatest care and accuracy,
shown you that the various elevations and depres-
sions observed on the internal aspect of the dome of
the skull do not correspond with the opposed surface
of the brain. It is therefore evident, as I have also
already stated, that they cannot be intended for adap-
tation to the convolutions of the cerebral hemispheres,
and, if we examine them with care and attention, we
find that they present a definite and designable arrange-
ment : the elevated portions forming undulatory ridges
which converge towards certain points projecting from
the base of the skull. These ridges, or prominences,
no doubt, give greater strength and additional security
to the osseous parietes; but, forming the most dense
and solid parts of bone, they also act as better conductors
of vibrations ; and, therefore, as it were, determine the
course of their transmission from their seat of origin, in a
blow, or otherwise, on the exterior of the head.

The ridges or elevations observed on the inner sur-
face of the anterior portion of the cranial vault, incline
inwards towards the ale minores of the sphenoid ; of
which, the anterior clinoid processes form a direct
continuation in a backward direction. These anterior
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clinoid processes, not being connected with the cerebral
mass, but, as we have seen, being surrounded by, or
bathed in cerebro-spinal fluid, constitute an admirable
arrangement for deadening or destroying vibrating
currents. Vibrations, therefore, originating in the an-
terior and antero-lateral parts of the skull, from a blow
or other external cause, are conducted by these undu-
latory ridges of bone to the ale minores of the sphenoid,
and thence to the anterior clinoid processes, where they
become arrested and lost in the surrounding cerebro-
spinal fluid, which thus impedes their transmission to
the cerebral substance, and thus counteracts those lesions
of function, if not of structure, that might be, in the
absence of such an arrangement, constantly taking
place.

We thus see that these processes belonging to the
cranial parietes, when regarded attentively under a
functional point of view, become invested with a con-
siderable amount of interest and importance—an interest
that strips them of that dry detail, associated with their
purely anatomical deseription, and renders their relations
more likely to be fixed in the memory of the student.

The posterior clinoid processes, like the anterior, form
prominences from the internal base, which lie surrounded
by cerebro-spinal fluid. They constitute the points of
termination of vibrations travelling along the basilar
process of the occipital and sphenoid. These vibrations
seem probably to have two sources of origin: one, from
the natural movements of the body ; the other, from
accidental influences, applied to the posterior parts of
the cranium. Of those derived from the ordinary
movements of the body, as in walking, running, jump-
ing, ef cefera, and communicated to the occipital con-
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dyles through the vertebral column ; some pursue a
direction along the dense ridge of bone that leads to the
jugular process, and are from thence transmitted to the
petrous portion of the temporal ; whilst others are con-
ducted along the basilar process towards the posterior
clinoid processes. Of those, on the other hand, derived
from accidental influences, such as blows applied to the
posterior aspect of the cranial walls, some are lost in
the soft or membranous tissue of one of the processes
of the dura mater—the tentoram cerebelli; some are
transmitted (as represented by the arrows in Plate IV.)
by the raised edges of the groove for the lateral sinuses
to the petrous portions of the temporals ; whilst others
are conducted by the median longitudinal crest, observed
on the inner aspect of the occipital bone, to the margins
of the foramen magnum, and thence along the basilar
process to the posterior clinoid processes; at which
points, as in the case of those transmitted from the
occipital condyles, they become lost in the surrounding
cerebro-spinal fluid.

In the skulls of the lower animals the posterior clinoid
processes present an extremely varied appearance ; and
in that of the squirrel there is an absence of all these
projecting points from the internal base. Reasons, there
can be no doubt, exist for these differences; and a
carcful investigation into this subject, I feel convinced,
would offer an interesting field of inquiry for those
whose time and acquaintance with the habits of the
lower animals fitted them to pursue it.

On the outside of the commencement of the groove, on
the lateral aspeet of the body of the sphenoid, for the
carotid artery, is a small plate of bone, which, although
almost constantly present, yet, is not often referred to.
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It may be called the carotid process, and it performs
the important function of preventing the artery, during
its pulsations, from pressing on the second division of
the fifth—a nerve endowed with such exquisite sensi-
bility, that the slightest injury or pressure would lead
to the production of serious pain and distress. When
this small plate of bone, or carotid process, is absent
its place is supplied by a membranous arch which earries
out precisely a similar intention. The real importange
of some such provision is shown by a case reported
in Romberg’s work on the Diseases of the Nervous
System, published by the Sydenham Society.” In this
case, the patient suffered from most distressing and
frequent paroxysms of facial neuralgia for some years
previous to his death; and on post mortem examination
an anecurismal enlargement of the carotid artery as
it coursed upwards by the side of the body of the
sphenoid was discovered, which eneroached on the trifa-
cial nerve in the vicinity of the Casserian ganglion.
Near the posterior angle of the ala major of the sphe-
noid is a small foramen—the foramen spinosum—which
gives entrance to the middle meningeal artery into the
interior of the cranium. This middle meningeal artery
is distributed over a portion of the dura mater, which
membrane, as you know, forms the chief source of nutri-
tion to the bones of the head. The middle meningeal
comes off from the internal maxillary artery, and con-
sequently derives its blood from the external carotid,
which is the vessel for the supply of the parts on the
exterior of the head. In ordinary descriptive anatomy

* A Manual of the Nervous Diseases of Man, by M. H. Rom-
berg, M.D. Translated by E. H. Sieveking, M.D. Vol i p.
37—45. London, Sydenham Society, 1853.
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the middle ‘meningeal receives no notice beyond its
origin from the internal maxillary, its entrance into the
skull through the foramen spinosum,and its distribution
to the dura mater; but if we examine info its relations,
if we search for an explanation of the peculiar course it
takes, we shall find that it presents an inferest and im-
portance far beyond its mere anatomical consideration.

If it were only for the sake of the supply of a certain
guantity of blood to the dura mater, the special intra-
cranial arteries, viz., the two internal carotids and the
two vertebrals would be amply sufficient for this purpose,
and there would be no necessity for the entrance of
those small streams that are derived from vessels sup-
plying parts on the exterior of the skull. There must
therefore be some obvious and designable end or associa-
tion in such an arrangement; and this, I think, I shall
have no difficulty in convincing you to be the case.

I have previously stated, when describing the arterial
system, in a former part of my course of anatomical
Lectures, that we can trace, in the distribution of certain
vessels, a special association or connexion with certain
functions ;—the same artery supplying nutritive material
to all the parts administering to the same function; in
order to insure a cotemporanous and duly proportioned
development of the whole. Now, it is to carry out this
intention that branches from arteries ramifying on the
exterior of the cranium, perforate its parietes and are
distributed to the dura mater within.

The aggregate or essential purpose of the internal
maxillary artery is to build up and nourish those parts
direetly necessary or accessory to the process of mas-
tication, so that it may be fairly called the masticatory
artery. From this trunk is derived the middle menin-
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geal, which, whilst ramifying in the dura mater, gives
branches outwards, that supply the squamous portion
of the temporal, the ala major of the sphenoid, the
frontal and the parietal bones ;—those bones, in fact,
which contribute to form the temporal fossa, the point
of origin of the temporal muscle, one of the chief
motor agents of mastication. It also gives a branch
inwards, to develope and maintain that other portion
of the ala major of the sphenoid which gives attach-
ment to the Plerygoideus externus—another impor-
tant muscle of mastication. The middle meningeal
artery, therefore, arising from the internal maxillary
trunk, may be said to be sent by it into the interior of
the cranium to build up and afterwards to nourish that
portion of its extent, which, in giving attachment to
masticatory muscles, is rendered subservient to the
masticatory function.

We see then the explanation of why the internal
maxillary artery should send a special and, as it were,
devious branch into the interior of the eranium, through
the foramen spinosum; and we find that it forms but
another illustration of the admirable precision and per-
fection of the works of Nature. That an artery supplying
a structure contributing to a certain function, should
form an offset from the trunk, that we notice supply-
ing the other structures administering to the same
funetion, is nothing more than we might expect, in order
to insure a simultaneous and harmonious progression in
the development and nutrition of the whole.

So fully indeed is this intention carried out, that a
small artery, also given off from the internal maxillary,
enters the cranium through the foramen ovale,apparently
for the express purpose of furnishing nutritive material




h8 SMALL ARTERY THROUGH FORAMEN OVALE.

to the third division of the fifth—the nerve that supplies
the muscles of mastication. Now, although the intra-
cranial portion of the third division of the fifth is situated
in such close proximity to the entrance of the internal
carotid artery into the skull, yet it is not supplied by
this vessel, but, as we observe, receives a distinct offset
from the masticatory trunk, so that its nutrition may
be maintained in the closest possible relation with that
of the other structures administering to the same
function.

To obviate repetition, I may here mention that the
distribution of the vertebral artery furnish us with
another illustration of a parallel nature. The branches
of the subclavian seem specially intended to supply the
structures connected with the function of respiration.®

# The subelavian has two separate intentions to earry out; one
the supply of the upper extremity; the other, the building up
and nourishing the parts connected with the function of respira-
tion, as will be seen on examining in detail the branches that
arise from if.

The vertebral, besides supplying the parts above-mentioned, is
distributed to that portion of the spinal marrow from which the
phrenie, spinal aceessory, and posterior thoracic—all important
nerves of respiration, take origin.

The internal mammary supplies the sternum, cartilages of the
ribs, origin of the pectoralis major, phrenic nerve, diaphragm, and
the upper half, or the respiratory portion, of the abdominal
muscles.

The first intercostal artery goes to the first, or the first and
second ribs. Now, the first is the only rib that becomes consoli
dated to the sternum, and it is of all the others the most impor-
tant in the respiratory funetion, as it forms the fixed point for
the action of the intercostal muscles in elevating the chest.

The thyroid axis divides into inferior thyroid, transverse, cer-
vical, and supra-seapular. The inferior thyroid builds up the
trachea—a tube essentially connected with respiration; and sends
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Now, the two vertebrals, which are derived from this
trunk, enter the cranium through the foramen magnum,
and are distributed not only to the medulia oblongata,
pons varolit and cerebellum, but likewise to the dura
mater connected with the basilar process and the inferior
occipital fosse ; so as, in fact, to build up and after-
wards to maintain the osseous structure, associated with
the same function as the above enumerated soft parts.
The basilar process, as you know, constitutes the point
of support of the medulla oblongata—the nervous centre
of the process of respiration ; and the other portion of the
oceipital bone supplied by the vertebrals, gives attach-
ment to muscles on the posterior part of the neck, which
are employed in the respiratory function.

The petrous portion of the temporal bone, forms the
point to which the ridges or cosfe, on the inner aspect
of the postero-lateral parts of the cranial vault are ob-
served to converge. It takes a direction, inwards and
forwards, towards the basilar process ; from which it is
separated by the intervention of a portion of membran-
ous substance.

This membranous union between the basilar process
of the occipital and the petrous portion of the tem-
poral, differs from that of all the other bones of the
adult cranium ; and it is seldom that they ever become
united by osseous structure, even at an advanced
a branch upwards (ascending cervical) which accompanies and
nourishes the phrenic nerve, and constitutes, in faet, an ascend-
ing comes nervi phrenici. The transverse eervical supplies the
trapezius and the posterior border of the seapula with the muscles
attached to it; all of which may be considered respiratory. The
supra-seapular supplies the clavicle and seapula; both of which

are rendered rvespiratory by the attachment they give to respira-
tory museles.
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period of life. The arrangement thus presented is ad-
mirably adapted for the arrest of the vibrations, which
are communicated to the petrous portion of the tem-
poral, from the postero-lateral parts of the skull, and
from the condyles of the occipital bone.

If it were not for this portion of membranous or
fibrous tissue that is placed between the basilar process
and the petrous portion of the temporal ; the vibra-
tions travelling along each petrous bone would, as
I have before alluded to, meet at the basilar pro-
cess ; and at the angle or point of intersection would
frequently produce sufficient concussion to occasion
fracture. The provisions of Nature, indeed, are so
perfect, that there is absolutely a sinus—the inferior
petrosal—placed along the interval between the two
bones. So that, those vibrations, which if allowed to
continue onwards, would encounter and lead to such
destructive results ; are arrested in such a position as
to accelerate or favour the transit of blood in one of
the cercbral venous channels, by means of the series
of impulses thus communicated to the circulating cur-
rent.

There is a ridge of bone, which is very dense and
always present, passing from each condyle of the
occipital to its jugular process, where 1t becomes united
to, or continuous with, the petrous portion of the
temporal. It serves to conduct the vibrations, that
arise from the ordinary movements of the body, and
that are communicated to the occipital condyles from
the vertebral column, to the petrous bone; whence they
are transmitted inwards to its extremity, at which point
they terminate in the soft structure that I have just had
occasion to allude to.
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The transmission of vibrations from the occipital
condyles in the direction I have mentioned, accounts
for the fracture through the petrous portion of the
temporal, that is so often observed, as a concomitant
of a severe diffused blow on the top of the head: such
as is incurred on falling to the ground from a height.

That this 1s really an explanation of the cause of
the frequency of the fracture occurring through the
petrous bone in such cases, is, I think, sufficiently
proved by the following experiment, which suggested
itself to me, and which I performed a short time since
relative to this subject.

Having fixed an ordinary adult skull on a firm support
with its vertex downwards and its base upwards, I
placed a strong piece or bar of wood across the oc-
cipital condyles, and then, by means of a hammer,
applied a stout blow as evenly as possible over its
centre. The result of this, as I expected, was fracture
through the petrous portion of the temporal, the line
of fracture intersecting the membrana tympani.

By the side of this experiment, let us now place and
take into consideration an example of an ordinary acci-
dent of the deseription I have referred to. Suppose, as
often happens, that a bricklayer’s labourer, falling
from a high scaffolding on the top of his head,
sustains a fracture of the cranial base, that intersects
the petrous portion of the temporal and lacerates the
membrana tympani. What here takes place, is this :
on falling on the top of the head, the body comes with
considerable force or violence against the occipital
condyles, and the vibrations thus generated—just as in
the experiment where the blow was artificially applied
—being conducted by the dense ridge of bone to the
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Jugular process, are thence communicated to the petrous
bone, at the point where it is joined or united to the
occipital. It is from this point of union between the
jugular process of the occipital and the petrous portion
of the temporal that the fracture starts ; and pursuing
the direction in which the vibrations are travelling, it
usually intersects and ruptures the membrana tympani ;
—a circumstance that accounts for the escape of blood
and cerebro-spinal fluid that so often takes place from
the external ear in accidents of this nature.

This escape of cerebro-spinal fluid is a phenomenon
of the greatest importance as a diagnostic mark of frac-
tured base ; but it must be remembered that it does not
always take place through the external ear; for where
the fracture is in such a position as to leave the
membrana tympant intact, it finds its way from the
tympanic cavity through the eustachian tube towards
the pharynx. If] therefore, in practice, you should be
called to a person who has sustained a diffused blow
on the head, and if you should find hemorrhage from
one or both ears, or, on opening the patient’s mouth,
should observe blood trickling over the fauces and
down the pharynx, and at the same time discover no
external lesion to account for such an occurrence, you
may be almost certain that you have a case of fractured
base before you, and should direct your treatment
accordingly. DBut if, further, you should observe a
small quantity of clear fluid running from the external
ear or trickling down the pharynx, you may at once
regard this, as a pathognomonic indication of fracture
of the cranial base.

I do not think there can be now any doubt or ques-
tion about the clear fluid, which escapes from the ear,
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in these cases of fractured base, consisting of cerebro-
spinal fluid. In the first place, it does not coagulate on
the application of heat, as is the case with the serum of
the blood ; and the quantity of fluid, consisting of peri-
lymph and endolymph, naturally contained within the
mternal auditory apparatus, is so extremely small as to
preclude the possibility of its being derived from such
a source as this. But an argument that has rendered
the subject long since conclusive in my own mind, is
founded upon the following observation, to which I
submitted a patient presenting the pathological con-
dition in question.

Some years ago, a boy who had sustained a severe
injury of the head was admitted into one of the
wards of Guy’s Hospital. He presented the ordinary
symptoms of fractured base, and a small quantity of a
thin clear fluid was observed oozing out of one ear.
It ocewred to me, that if this really consisted of
cerebro-spinal fluid, it ought to escape in much larger
quantity, on artificially inducing venous congestion
of the cerebral circulation. I, therefore, pressed
upon the jugulars, and with the other hand for-
cibly closed the patient’s mouth and nose, so as to
suspend the respiratory process for a short time, until,
in fact, his face became red and turgid from venous
congestion. As I had anticipated, in a very few moments
the fluid began to flow much more rapidly from the
external ear, so much so indeed, that I was quickly
enabled in this way to collect even half an ounce of it.

The escape of cerebro-spinal fluid in these cases is
easily accounted for. You will remember, I previously
stated, that the inferior surface of the cerebellum,
and the central parts of the base of the cerebrum,
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were separated from the subjacent layer of bone by an
interposed stratum of fluid—the- cerebro-spinal fluid
—which is contained in what is termed the sub-arach-
noid space. Now, on dissection, we find that a tubular
process of the arachnoid membrane containing cerebro-
spinal fluid, accompanies the auditory and facial nerves
a certain distance through the foramen auditivum
internuwm into the petrous portion of the temporal.
And, in cases of fractured base extending across the
petrous bone, the line of fracture not only intersects
this tubular process of arachnoid, but most commonly,
also, the membrana tympani, and thus easily accounts
for the escape of cerebro-spinal fluid externally, there
being a direct communication established, between the
external ear and the sub-arachnoid space. When the
line of fracture is situated a little more internally, so as
to lacerate only the tubular process of arachnoid ac-
companying the auditory and facial nerves, and not the
membrana tympant ; then the fluid escapes through
the tympanic cavity and eustachian tube into the
pharynx, and not at all through the external ear. The
experiment that I performed on the boy labouring
under fractured base, artificially induced congestion
of the head, and therefore created an increased pres-
sure within the cranial cavity ; which gave rise to the
more rapid escape of cerebro-spinal fluid through the
lacerated membrana tympan: and tubular process of
the arachnoid that contained this fluid.

The medulla oblongata is placed over the basilar
process of the occipital and extends as far as the
foramen magnum. 1t is surrounded by cerebro-spinal
fluid which prevents it from coming in contact with
the neighbouring hard and unyielding osseous surface ;
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and at the same time explains, why the foramen
magnum should be so much larger than the contained
nervous centre : the intervening space being occupied
principally by fluid.

The medulla oblongata does not rest stationary in
its position on the basilar process, but moves up and
down with the various inclinations of the head ;: a fact
that is shown by the following experiment.

Having selected a subject from the post-mortem room,
I transfixed the upper part of the spinal marrow, from
behind, with a pointed instrument, immediately below the
foramen magnwm, whilst the head was in a parallel or
straight direction with the body. On withdrawing the
instrument a little, and then inclining the head for-
wards on the trunk, I again transfixed the spinal
marrow ; and, as you will observe by this preparation,
which consists of the parts submitted to the experi-
ment, the two points where the nervous cord was
transfixed, are full an eighth of an inch distant from
each other ; the inclination of the head having effected
a movement of it to this extent, through the foramen
magnun.

Traversing the inner aspect of the occipital bone in
a transverse direction, is a large groove, which lodges
the right and left lateral sinuses. On examining this
groove, it is a pretty constant occurrence to observe
that portion on the right side of the median line, larger
than that on the left ; an arrangement which corre-
sponds with, and is obviously adapted to, the lateral
sinuses themselves. But, why this difference between
the two lateral sinuses ? Why should that on the right
side be so frequently larger than that on the left?
Some have assigned as a reason, that it is owing to

F
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the individual lying more frequently on the right side
than on the left : the right sinuses, from the effects of
gravity, being under such circumstances, loaded with
more blood and consequently subjected to more dis-
tension than the left. Such an explanation as this,
however, depending on such a gratuitous assumption,
is totally futile and inefficient. The true cause, in-
deed, seems to be connected with the anatomical
disposition of the two jugular veins, and the more
direct course the blood pursues, in its transit to the
richt auricle, on the one side of the neck than on
the other. For example, the right jugular vein takes
a direct and straight course from the head to the
right side of the heart; whilst the left jugular,
after joining the subclavian and arriving at the chest,
has to cross over from one side to the other, in
order to pour its blood into the right auricle ; and,
in doing so, necessarily pursues a much more tortuous
course. The blood, therefore, being conveyed through
a shorter and more direct channel on the right side,
arrives at the heart with greater facility, and con-
sequently in greater quantity, than on the left; and
thus explains, on physiological grounds, why the right
lateral sinus should exceed in size that of the left.

The margins of the groove for the lateral sinuses,
being considerably raised by solid portions of bone,
renders them better conductors of vibrations than the
surrounding parts. But I have before had occasion to
advert to this subject, and have already stated that the
grooves for the cranial sinuses in general, having their
margins raised into ridges or costw, form better con-
ductors than the surrounding surface, and thus trans-
mit vibrations from the circumference of the cra-
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nium, to certain points at the centre of the base, wher:
they become interrupted or lost without injury to the
neighbouring cerebral tissue. Not only, however,
does this apparently insignificant anatomical disposi-
tion form a propitious arrangement under this point of
view, but, vibrating currents being continually trans-
mitted along the sides of the venous tubes, and in the
same direction as the venous currents themselves ; they
beautifully contribute to accelerate the venous circula-
tion, by the continued series of impulses they commu-
nicate to the onward stream.

Having now completed what I have considered it
necessary to say concerning the various processes of
the interior of the cranium, and having, as far as lay
in my power, endeavoured to point out to you the
functional capacity they serve in the cranial economy,
let us next direct our attention to an examination of
the external base, which, I may premise by saying is
likewise provided with numerous processes of bone, that
are also associated with interesting and important
physiological relations. Everything in Nature being so
perfect, and in man so superlatively perfect, we cannot
for a moment imagine, however insignificant these cra-
nial processes may seem ;—I say, we cannot for a
moment imagine, but that they are developed for the
purpose of carrrying out some obvious intention or
design. This design, it is true, is in some instances
exceedingly difficult to discover, but the fact remains
unaltered, and stimulates us on in the inquiry.

The points of bone projecting from the external base
are exceedingly numerous. Many of them give attach-
ment to muscles and other soft structures ; but we
must not suppose that this is their sole purpose, for

F 2
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like the processes of the internal base, they doubtless
also serve as points for the collection and termination
of vibrations transmitted along the external plate of
the eranial parietes. I need not, however, refer to them
individually in this respect. But, before proceeding fur-
ther and completing this subject, let us just cast a
retrospective glance at the arrangement presented by
the eranium as a whole, with regard to the transmis-
sion and termination of these vibrating currents.

The osseous structure constituting the walls of the
adult ecranium consists of two plates of bone, separated
from each other by diploé—an intervening layer of a
highly cellular or porous osseous texture, that forms
an exceedingly bad vibratile conductor. The outer
plate is provided with numerous projecting points of
bone, which, giving attachment to membranous or
museular structures, constitute a salutary arrangement
for the arrest of vibrations. Whilst the inner table, which
is harder, or more compact, and therefore a better
conductor than the outer, is, as we have seen, fur-
nished with a number of dense ridges or coste, that
converge from the circumference towards the centre
of the base, where they terminate at certain points
connected either with a soft tissue or surrounded by
cerebro-spinal fluid.

Not only, however, does the cranium present
these designable means of security, that I have just
been referring to, against the injurious tendency of
blows and such like casualities, but its interior, being
lined with a continuous layer of membranous tissue
—the dura mater—this also has the effect of arrest-
ing, or as it were damping the vibrations com-
municated to the osseous parietes. It is well known
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that if a bell be lined with some soft material, as for
instance a surface of wash-leather, no sound whatever
can be obtained on striking it in the usual manner.
The metal is now prevented from vibrating with suffi-
clent intensity to produce a sound, from the influence
of the bad vibrating medium applied to its surface, to
which medium the dura mafer of the cranium may be
justly compared in this respect. So that, indeed, the
whole structure and conformation of the cranium seems
wisely and intentionally adapted for protecting or
securing the delicate and important organ it contains
from the injurious tendency of those slight blows and
concussions to which the head is so constantly exposed
during the ordinary operations of life ; and which, if
such means were not provided, might otherwise lead to
the most serious and frequent functional disturbances.
Two plates of bone, separated from each other by an
intervening highly cellular osseous texture ; the outer
plate provided with numerous projecting points that
give attachment to soft parts, and the inner lined with
a membranous layer, and furnished with dense ridges,
terminating in the manner I have alluded to, forms
the best possible arrangement for intercepting the trans-
mission of vibrations to the cerebral mass ; and, therefore,
for obviating those functional or even structural lesions
that might otherwise accrue, from the most trivial
external influences.

The occipital condyles of the human cranium are
thrown much forwards, compared to their position in
the lower animals. This, no doubt, has relation to the
erect position of man, and is evidently intended as a
means towards equipoising the skull on the vertebral
column. The head, however, in the adult is still, to
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some extent, heavier in front than behind, a fact that is
shown by its falling forwards when a person drops off
to sleep in the vertical position, or in a sitting posture.
The means provided for counterbalancing the inecreased
weight of the anterior over the posterior portion of
the head consist of powerful ligamentous and mus-
cular structures placed at the back of the neck. Now,
on losing the voluntary control over the muscular system,
as on falling asleep, the influence of the muscular force is
removed, and the lLgamentum nuche being insufficient
alone for restraining the opposite effects of gravity,
vields by virtue of its elastic properties, and thus
allows the nodding that we observe to take place from
napping in the sitting posture, when the head is not
reclining against any fixed support.

The ligamentum nuche, then, is insufficient alone to
counterpoise the head on the vertebral column ; but it
exerts a considerable influence in this direction, and
obviates the necessity of so large an expenditure of
muscular power as would be otherwise required in
constant requisition. In old age, where the features
have become wrinkled and shrunk, where the teeth have
fallen out and the alveolar processes have become ab-
sorbed, the prepondering weight of the face is materially
diminished, and the head is much more closely balanced
on the occipital condyles. Now, remark how beau-
tifully these changes harmonise with others that are
taking place in the other parts of the system, with the
advance of life. As old age arrives, the muscular
system undergoes a rapid decline in functional capa-
city, and the cervical group of museles, having now lost
that vigour and activity they possessed in the youth-
ful and adult period of life, would be no longer capa-
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ble of equipoising and controlling the movements of the
head, if its anterior portion still exerted the same
oravitating tendency that we observed at a previous
period. The greater weight of the anterior over the
posterior portion of the head depends principally upon
the face ; and if a line be drawn extending through
the centre of the occipital condyles, it will be found
to divide the cranium, strictly so-called, pretty nearly
mmto two equal portions.

The styloid process of the temporal gives origin to
three muscles, and is connected in its development with
the three organs, to whose functions these muscles con-
tribute, viz., that of the mouth, larynx, and pharynx.
In the young subject, it does not exist as a fixed
process of bone. Indeed, its attachment or union by
osseous tissue to the temporal does not take place
until the due proportion and proper relation of the parts
with which it is functionally connected—the mouth,
larynx, and pharynx—are completed. It notonly forms
the point of origin of the stylo-glossus, stylo-hyoideus,
and stylo-pharyngeus museles, but it likewise constitutes
the fixed point of attachment of the stylo-hyoidean
ligament—a ligament that holds suspended the os
hyoides, which has attached to it the tongue, larynx,
and pharynx, and which forms the skeleton or osseous
framework connected with the functions of these three
organs.

The stylo-hyoidean ligament, therefore, in holding
suspended the os hyoides or the special osseous frame-
work connected with the tongue, larynx, and pharynx,
maintains it in a fixed or steady position, thus enabling
the three muscles that are likewise attached to the styloid
process, to act with the greatest precision, and under the
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most advantageous circumstances on the organs, with
which they are respectively connected.

It is at this point, that I shall lay before you what I
have to say concerning the development of the sphe-
noid ; inasmuch, as the numerous and intricate changes
brought about in the direction and arrangement of the
whole cranial and facial bones, by its growth and final
completion, becomes intimately blended with many of
the succeeding remarks that 1 shall have to offer, in
the remaining portion of this deseription of the bones
of the head and face.

The sphenoid bone forms the centre, around which
all the other bones, both of the eranium and the face, are
developed. It is truly and literally indeed a wedge, as
its name implies ; and thus impacted or wedged in
amongst all the other eranial and facial bones, its progres-
sive development, spreading its different processes out
in all directions, plays a most important part ; not
only in determining the adult configuration of the
skull, but in adapting the final conformation of the
organs of the face to the increasing perfection of their
associated functions. The mouth, nose, orbits, and
pharynx are all more or less directly influenced and
cotemporaneously rendered more perfect in form by
the complete development of this bone. All those
harmonious changes, also, which accommodate the
framework of the masticatory apparatus to the in-
creasing number and size of the teeth; all these, I
say, are brought about in a manner I shall presently
point out, by the progressive development of this
bone. This sphenoid bone, then, considered under
this point of view, becomes invested with a degree
of interest and importance that is caleulated to rivet
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the attention, in the study of its exceedingly numerous
anatomical relations. By the student, indeed, it is
justly regarded as the most complex bone of the body ;
and precisely in proportion to the anatomical com-
plexity it presents, are the variety and importance of
its functional or physiological connexions.

The primary idea or primary intention of the develop-
ment of the sphenoid seems chiefly with reference to the
masticatory function ; but, in the changes that it pro-
duces in the direction of the cranial and facial bones, it
may not unaptly be compared, to the scaphoid bones of
the carpus and tarsus; for, in its growth and final
development, it effects for the eranium and face, precisely
the same object, that these bones effect for the hand and
foot.

The scaphoid is the last of the tarsal bones to be-
- come ossified ; and in its growth, it not only widens or
spreads out the foot, but lengthens the arch ; and in-
creasing its elasticity, thus completes the efficiency of the
whole, as an organ of support and locomotion. So again,
the scaphoid of the hand, with the trapezium and trape-
zoid, form the latest of the carpal bones to be ossified and
completed, with the exception of the small pisiform bone
that seems to act rather as a mechanical defence to the
ulnar nerve and artery, than to be developed like the
other carpal bones in relation to the movements of the
hand. During early life the thumb is as nearly as
possible parallel to, or on a level with the fingers, but
as age advances, and the development of these carpal
bones proceeds towards completion, the thumb is
pushed forwards and outwards, so as to be placed more
opposite the fingers ; thus materially increasing the
efficiency of the hand as a prehensile organ, and adapt-
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ing it for those delicate and varied operations, for which
it is destined in the adult human subject.

Like these bones, then, the growth and completion of
the sphenoid, in spreading out the eranium, and in en-
larging the cavities of the organs belonging to the face,
supplies the deficiency of the muscular tension, which in
other parts of the body has so large a share in deter-
mining the final or perfect form of the bones. For exam-
ple, with regard to the long bones of the extremities, the
surrounding muscular tension, acting in different direc-
tions, forms a material influence in the determination of
their precise ultimate configuration. In the case of the
cranium, ne such comparable muscular tension exists.
Indeed, did it exist, it would rather tend to compress
than to expand the cranial cavity. But its absence is
supplied by the growth and development of the sphenoid,
which, wedged in amongst the other bones, alters their
position and direction, and thus influences the ultimate
configuration of the whole cranium and face.

On comparing the internal base of the child’s with
that of the adult skull, there is a most remarkable dif-
ference observable in the direction the petrous bones
pursue ;—a difference that forms one of the most strik-
ing contrasts between the skulls belonging to these two
periods. The two drawings at Plates V. and V1., which
have been taken from ordinary specimens presented by
Nature, illustrate what I have just stated. The drawing,
Plate V., is a representation of the internal base of
the child’s skull. It prominently displays the petrous
bones, which take a direction inwards, and only slightly
forwards. Plate VI, on the contrary, is a drawing of
the internal base of the adult skull. It likewise pro-
minently shows the petrous bones, which now take
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a direction less inwards and much more obliquely for-
wards.

This striking alteration in the direction of the pe-
trous bones, which is in wise harmony with changes
taking place in other parts, is effected by the full ex-
pansion or complete development of the spinous pro-
cesses of the sphenoid. As the petrous bones enlarge,
each spreading out in all directions from its own cen-
tre; the two would necessarily have a tendency, on
elongating, to approach each other at the median line,
and thus to crush the intervening body of the sphenoid,
if they retained their original direction. But, at the
same time that the petrous bones are elongating, the
spinous processes of the sphenoid are growing and pro-
ceeding in a backward direction, and being inserted into
the receding angle between the squamous and petrous
bones ; they push the whole temporals backwards, and
alter the direction of their petrous portions, which, now
running more obliquely forwards, can find space for elon-
gating without encroaching on the central parts of the
base.

Besides altering the direction of the petrous bones,
the development of the spinous process of the sphenoid,
fitting in between the squamous and petrous, or the
masticatory and auditory portions of the temporal (for
the temporal isdistinetly divisible into these two portions,
which are even separable from each other at an early
period of life),—I say, the spinous process of the sphe-
noid, fitting into the receding angle between the masti-
catory and auditory portions of the temporal, acts on
both alike, and pushes the whole bone backwards, and
outwards ; thus giving much increased space for the
full expansion of the framework of the parts admini-
stering to the masticatory function.
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It is to the temporal bones that the glenoid foss®
belong, and these articulate with the condyles of the
lower jaw. The temporal bones, therefore, in being
impelled backwards and outwards, carry with them
the glenoid cavities, and in this way, not only give
greater area laterally to the pharynx, but also increase
the capacity of the mouth, both laterally and in an
antero-posterior direction. The object of such additional
capacity 1s sufficiently obvious: viz., to supply the neces-
sary space required for the increasing size and number
of the teeth. In youth there are but twenty teeth, whilst
in the adult there are thirty-two, and these are indivi-
dually much larger than those of early life ; the teeth,
therefore, of the adult, occupy a greatly extended space,
which isin a great measure provided for, by the growth
and complete development of the spinous processes of
the sphenoid, which, pushing outwards and backwards,
the glenoid cavities, at the same time widens and
lengthens the cavity of the mouth, just at that period
when the molar teeth are appearing. We thus see, how
the changes effected by the evolution of the spinous
processes of the sphenoid, forms one of the illustrations
of the relation that the development of this bone bears
to the perfection or completion of the masticatory
apparatus,

The temporal bone, on being thrust backwards, carries
with it the parietal, which overlaps the portion of the
brain associated with the mental faculties, and which,
like the sphenoid (the bhone that effects this change),
is late in arriving at a complete state of evolu-
tion or development. The union between the temporal
and the parietal is exceedingly secure ; the one bone
being, as it were, locked into the other by an alternate
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overlapping or bevelling of their opposed surfaces of
contact. Were it not for such a provision of security,
the temporal bone, on being thrust backwards, through
the agency of the spinous process of the sphenoid, would
glide underneath, or be displaced from the parietal,
instead of carrying this bone backwards with it.

The glenoid cavity, not only undergoes the altera-
tion of relative position, with the attainment of adult
age, that I just now alluded to; but it also undergoes
an alteration of form, that is likewise exceedingly inte-
resting, when compared with the other changes cotem-
poraneously taking place in the condition of the mastica-
tory apparatus. In the child, the condyloid cavities are
quite flat, and are unprotected by any surrounding pro-
cesses or elevations of bone. The condyles of the infe-
rior maxillary bone, also, have their long azes in almost
a transverse direction. Plate VII. represents a drawing
of the inferior aspect of the infantile skull. The long
azes of the inferior maxillary condyles, are observed to
be situated nearly tranversely. Indeed, if a line were
prolonged inwards parallel to the direction of each, they
would intersect each other, about opposite the centre of
the basilar process.

In the adult skull, on the other hand, the condyloid
cavities are not flat, but highly excavated, and
ouarded or surrounded by elevated processes of bone.
The styloid processes exist now, not as processes
detached from the cranial base as in the child,
but as firmly fixed or consolidated projections, that
afford great protection to the inner aspect of the tem-
pero-maxillary articulations. The long azes of the in-
ferior maxillary condyles, also, take now an oblique
direction backwards and inwards, as shown at Plate
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VIIL, which is a drawing of the external base of the
adult skull. And, if a line were prolonged inwards
parallel to the long azis of each, these lines would
traverse the centre of the occipital condyles, and intersect
each other about the middle of the foramen mag-
num, instead of opposite the centre of the basilar pro-
cess, as in the cranium of the infantile subject.

These modifications in the form and direction of the
articular surfaces of the tempero-maxillary articulation,
which, like the alteration in the direction of the petrous
benes, produce such an exceedingly striking contrast
between the youthful and adult skull, are doubtless
effected in relation to the following modifications that
we observe, in the nature of the dental organs.

In the infant, there are no molar teeth, and the
food is consequently of such a nature as not to neces-
sitate a grinding process. The jaw, therefore, moves
simply in a vertical direction, without any rotatory
action, and does not require that security agamst dis-
placement, and that complication in the articular surfaces
of the tempero-maxillary articulation, that is developed
in later years. So simple, indeed, is the arrangement
of the osseous structures entering into the formation of
this joint, that, resting on a flat surface without any
surrounding prominences, the inferior maxillary bone of
the infant, is incapable of dislocation or permanent dis-
placement, and is retained in its position merely by the
neighbouring ligamentous and muscular structures.

In the adult, molar teeth are provided, which adapt
the masticatory apparatus, not only for crushing, but
also for grinding the substances intended as alimentary
material. The dental apparatus has now arrived at a
greatly increased state of perfection ; and the grinding
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action, for which it is adapted, necessitates a rotatory
movement of the jaw ; and with this rotatory move-
ment it also necessitates those additional provisions of
security in the tempero-maxillary articulation, that are
presented to us in the adult skull.

If we vefer to the facts supplied by comparative
anatomy, instances are easily found which similarly
show the adaptation of the form of the tempero-maxil-
lary articulation to the nature of the food, and there-
fore to the more or less complex degree of mastica-
tory action employed by the animal. In the whale,
that gulps its food without submitting it to mastication,
the tempero-maxillary articulation is of the most simple
deseription, consisting merely of ligamentous tissue
connecting the condyles of the lower jaw to the temporal
bones, without either cartilage or synovial membrane.
In the dog-fish, which lives on shell animals and thus
employs great force in mastication to prepare its food
for digestion; the tempero-maxillary articulation is
exceedingly perfect, being lined with cartilage and
synovial membrane, and the bones locking with great
security the one into the other. Here then we have
an illustration of two extreme conditions of the tem-
pero-maxillary articulation, dependent eclearly on the
nature of the food, both animals occupying the same
element.

The oblique direction of the long awis of the tempero-
maxillary articulation belonging to the adult, seems
intended to adapt the lower jaw, for the oblique
rotatory movement that takes place. During the grind-
ing action of mastication, the lower jaw describes, as it
were, a portion of a circle, which considerably multiplies
the points of contact between the molar teeth, beyond
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what they would have been, if it were merely moved
directly forwards and backwards, or simply transversely.

The pterygoid processes of the sphenoid bone of the
child, exist in an extremely rudimentary condition ;
but, as age advances towards the adult period, they be-
come developed into large and important osseous plates.
The reason of this tardy development is sufficiently
obvious. In the child there are no molar teeth ; and
as I have just stated, it is consequently not intended
that its food should be of such a deseription as to re-
quire grinding. Now, as there is no oceasion for the
full development of the pterygoid muscles—the mus-
cles of mastication especially employed in the rotatory
action of grinding—there is equally no necessity for
the full development of the pterygoid plates of the
sphenoid, as these form the fixed point of attach-
ment of these muscles. As age advances, however, and
the molar teeth appear, muscular power is required to
enable them to act and grind the food. The pterygoid
muscles then increase in size, according to the demand
that is thrown upon them ; and with these muscles, the
pterygoid plates are correspondingly developed, so as
to enable the motor agent to act with the requisite
degree of efficiency.

There are two small muscles in this neighbourhood—
the circumflevus and the levator palati—which arise,
the one from the sphenoid and the other from the tem-
poral bone. Now, from the extreme proximity of these
muscles to each other, it becomes an interesting ques-
tion, to inquire why they should be so constantly at-
tached to these separate bones. There is, no doubt, some
designable end to be attained, which, I think, has refer-
ence to the following consideration. I have already
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stated, that I believe the sphenoid bone to be specially
developed in relation to the function of mastication ;
and the circumflesus palati, in its action on the soft
palate, closing the mouth posteriorly as the lips do
anteriorly during the reduction of the food, is also sub-
servient to the same masticatory function. It is not
surprising, therefore, to find these two structures—
muscle and bone —bearing the anatomical relation they
do, to each other. The levafor palati, on the other
hand, which raises the soft palate, is associated, not
with the process of mastication, but with that of deglu-
tition, and it arises from the portion of the petrous bone,
that also forms one of the fixed points for the suspen-
sion of the pharynx, and for the attachment of one of
its principal muscles—the superior constrictor.

The circumflexus and levator palati muscles, in pro-
ceeding from their origin to their insertion into the
soft palate, pass, one on each side of the eustachian
tube ; to the walls of which, they are intimately at-
tached, so as to keep this tube open, during both masti-
cation and deglutition. When the process of mastication
is in operation, the circumflezus palati is in action,
and exerts a tractile influence on the outer side of the
tube ; and when that of deglutition is in operation, the
levator palati effects a similar action on its inner side:
so as to maintain the channel of communication be-
tween the external air and the tympanic cavity, con-
stantly open during the functional activity, as well as
the repose of the surrounding structures. This view of
the action of these muscles on the eustachian tube, I
have entertained for some years past, and I do not see
any sufficiently conclusive reason for abandoning it, not-
withstanding that others have attempted to show, that

G
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they close the eustachian tube, instead of maintain-
ing it patent, during the performance of these func-
tional operations.

The palate bone may almost be regarded as an
epiphysis of the sphenoid ; for it becomes early united
to it, and like it also, is especially developed in relation
to the masticatory function. There is a small portion of
it that fits in, between the internal and external ptery-
goid plates, and which assists to form the pterygoid
fossa. The complete developement of this portion, as
indeed of the whole bone, does not take place until the
evolution of the molar teeth, and it seems to have the
special effect of pushing the external plate outwards and
backwards. It thus not only increases the area of the
pterygoid fossa, and thereby the extent of surface for
the attachment of the internal pterygoid muscle; but it
also, by altering the inclination of the external plate,
changes the position of the point of insertion, and in
this way the direction of action of the external ptery-
ooid ; thus rendering it more efficient as a rotator
muscle, and maintaining it in due relation tothe changes
of position and direction that are taking place, in the
dther structures belonging to the masticatory function,
with the completion of the dental apparatus,

In its position between the superior maxillary bone
and pterygoid process of the sphenoid, the palate bone
serves an important purpose in relation to the increasing
perfection of the masticatory function. The temporary
teeth, which are less in number and smaller in size than
the permanent, ordinarily drop away between the age of
seven and ten years; whilst the permanent are not
usually completed, until the age of twenty-three. So
that, thirteen years or even more, are occupied with the



ITS INTENTION A8 CONNECTED WITH THE MOUTH. 83

evolution of the final set of dental organs ; and during
this period, as I have already pointed out, great changes
are being effected in the position of the neighbouring
structures by the growth and development of the
sphenoid bone. I have told you, that the full develop-
ment of the spinous process of the sphenoid, pushes
the temporal bone backwards and outwards, which,
of course, carries with it the tempero-maxillary articu-
lation. But, at the same time that this change is tak-
ing place, and that the ale majores of the sphenoid
are expanding and spreading out, or widening the
whole of the organs of the face, the vomer is also,
through the agency of the growth of the body of the
sphenoid and the development of the sphenoidal cells,
ploughing the superior maxillary bones downwards and
forwards, so as to lengthen the mouth or increase its
extent in an antero-posterior diameter. Whilst the
temporal bones are thus receding backwards, and the
superior maxillary bones advancing forwards, the ptery-
goid processes retain their original position, and it is
therefore obvious, that were there not some bone,
whose development was taking place in an equal degree
with, or in a special relation to these changes; there
would be a vacant space or gap occasioned in themouth,
between the advancing superior maxillary bones and the
stationary pterygoid processes. Now, the palate bone
it is which fulfils this object, and prevents the gap that
would be otherwise occasioned. Like the sphenoid, it is
associated with, and developed in relation to, the masti-
catory function ; and thus introduced in the position
we find it, it may be spoken of and described, as the
interspheno-maxillary bone.

On the surface of the hard palate, there is a promi-

G 2
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nent spiculum of bone placed on each side,about opposite
the second molar tooth, which only attains its full de-
velopment, with the completion of the dental apparatus.
It obviously serves as a mechanical defence to the
palatine nerve and artery ; and being only developed
with the evolution of the molar teeth, or at that period
of life, when the organ of mastication is best adapted for
the comminution or contusion of hard substances ; and
consequently, when the nerve and vessel are most ex-
posed to accidental pressure; it forms another illus-
tration of the beautiful harmony that exists, in the
growth and development of the different parts subser-
vient to the masticatory function. On the external surface
of the al@ majores of the sphenoid, there are also some
small ridges of bone, which likewise protect the nerves
and vessels, that are here disposed on the surface of the
osseous plate, from injurious pressure during the
powerful contractions of the temporal and external
pterygoid muscles. Were not such an arrangement as
this provided, these muscles in contracting and com-
pressing their own nerves, would lead to a paralysis of
their own fibres.

All these ridges, or spicula of bone, indeed, to
which I have just been alluding, may bhe regarded
as fulfilling the same salutary service for thesc nerves,
that the pisiform bhone effects for the ulnar nerve
in the palm of the hand. This bone, which is the last
of the carpus to arrive at completion, is so disposed in
its anatomical relations, and so arranged in its develop-
ment, as mechanically to protect or defend the ulnar
nerve from pressure, at that period of life, when the
organ to which this nerve is distributed, and to whose
function it administers, has attained its most perfect
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condition for the exercise of its grasping or prehensile
capacities.

The vomer is a flat plate of bone, which occupies a
median vertical position in the nasal cavity, and which,
through the influence of the sphenoid, is mainly condu-
cive in determining the final configuration of the nose
and mouth. By its inferior border it articulates with
the upper surface of the hard palate ; whilst its superior
border is adapted for the reception of the rostrum, the
azygos process projecting from the under surface of the
body of the sphenoid, which, thus fitting into the vomer,
forms an exceedingly secure and efficient articulation
between these bones. From this anatomical relation, we
can perceive how the development of the body of the
sphenoid, expanding into the sphenoidal cells and spread-
mg out in all directions, is capable of exerting aninfluence
through the medium of the rostrum ; which ploughs the
vomer onwards, in a downward and forward direction,
and so alters the relative position of the neighbouring
parts, in anticipation of those higher functional attain-
ments acquired with adult age. The inferior border
of the vomer, being firmly affixed {o the hard palate, its
advance necessarily has a tendency to push the superior
maxillary bonesin a direction downwards and forwards ;
80 as to increase the capacity of the mouth from
before to behind, thereby giving room for the develop-
ment of the molar teeth ; and at the same time to
deepen the cavities of the nasal fosse, in this way afford-
ing space ; not only for the complete development of
the turbinated bones, and the extension of the olfactory
surface ; but also for the more ready ingress and egress
of air through the nasal organ. By its connexion an-
teriorily with the central lamella of the ethmoid, its
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advance also pushes forwards this plate of bone, which,
in its turn, elevates the nasal bones, and likewise leads
to the formation of the frontal sinuses, in the manner I
have previously explained (p. 12).

It is with the attainment of adult age, that the nose
assumes a much greater prominence in the face ;
arising, in part, it is true, from the growth of the
special bones belonging to it, but more especially from
the changes effected by the complete development
of the sphenoid ; which, likewise altering the direc-
tion of the nasal bones, renders the nasal apertures
more eflicient in relation to the function they have to
perform. In early life, when the food is selected and
provided for the youthful subject, by the discretion of
others ; the nasal apertures are directed, not immediately
downwards, but considerably forwards. At a later periods
on the other hand, when the nose is required to act as
a Janitor to the mouth, and to inform the individual of
the nature of the food that is being introduced ; the nasal
apertures are observed to have altered their relation,
and to be directed almost completely downwards, so as
the more effectually to guard, as it were, the entrance
to the mouth.

From these considerations, it appears : that although
the vomer plays a most useful and important part in
the facial economy, yet, that this part is only of a
temporary character, being limited to that period of life,
during which the nasal and oral organs are attaining
their functional and structural perfection.

That the statement I have just advanced is in
strict accordance with actual truth, is fully confirmed
by the phenomena that are observed when this bone is
removed by disease or otherwise. If, for example, the



FORM OF ROOF OF MOUTH. 87

osseous septum of the nose be removed or destroyed
during adult or old age, it leads to no perceptible change
or external disfigurement. But if, on the contrary, such
a casualty befall an individual during the period of
childhood or youth, or before the development of the
nasal organ has been fully accomplished, the nasal
bones remain imperfectly advanced, and the nose pre-
sents a flattened or deformed appearance.

Many years ago, when visiting the cathedral at
Gloucester, I was powerfully struck with the similarity
displayed by a portion of its structure, to the position
of the vomer in the nasal eavities. In one portion of
this ancient cathedral there is an arch, and over it a
second, that seems to derive its principal support from
a vertical column placed between the two. Now, this
15 looked upon as an exceedingly elegant and beau-
tiful piece of architecture, but it is only precisely
similar to what every one carries about with him in his
own nose : the vomer and central lamella of the eth-
moid forming the vertical column between the lower
arch, or hard palate ; and the upper arch, or nose and
cribriform plate of the ethmoid.

The vomer at its inferior border is connected with
the line of union, between the horizontal or palate plates
of the superior maxillary bones. The expansion of the
body of the sphenoid, therefore, into the sphenoidal cells,
in advancing this bone downwards and forwards, has
a tendency to press down the centre of the roof of
the mouth, and thus to keep it rounded like a Norman
arch, in order that it may correspond with the upper
surface of the tongue. If the hard palate were
allowed to assume an angular form, like that, in fact, of
the Gothic arch ; there would be an imperfect enun-
ciation of certain letters on the part of the individual,
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unless this deviation were rectified, by the introduction
of an artificial roof or ceiling, susceptible of co-apta-
tion to the rounded or convex surface of the tongue.
Indeed, whilst mentioning this fact at lecture a few
years since, a pupil afterwards came to me and said
that there were certain letters that he was incapable
of perfectly enunciating. On examining his mouth, I
found the roof presented an angular or Gothic charac-
ter ; and on supplying an artificial and properly
arched ceiling, his defective enunciation was quickly
remedied.

The orbit constitutes a deep recess, on each side of
the face, the walls of which are formed, not by a single
or special orbital bone, but by the union or co-aptation
of portions of the superior maxillary, malar, frontal,
lachrymal, ethmoid, palate, and sphenoid. The bones
of the cranium and face, that thus contribute to the for-
mation of the orbit, are exceedingly numerous, compared
with its extent ; and this is a point that deserves atten-
tion, for I have no doubt, that it constitutes a special
arrangement adapted with reference to some wise inten-
tion or design.

In such a region as the face, where such important
sentient organs are contained in so small a space, it is
necessary that the most perfect relation should be esta-
blished between the growth and development of the
several parts, in order to accomplish that beautiful har-
mony of the whole, that we meet with, as presented by
Nature. Hence, therefore, instead of the organ of vision
being placed in a cavity formed by a single bone, deve-
loped wholly in reference to this one consideration ; it is
placed in a recess encompassed by several bones, which,
whilst they contribute by a portion of their surface to
the formation of the orbit, are principally developed in
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relation to other purposes, connected with the functions
of neighbouring parts. The orbit, indeed, is rather a
recess intentionally hollowed out from the surround-
ing bones, and adapted for the reception of the optic ap-
paratus, than a cavity primarily developed in relation
to this sole object, without reference to the neighbouring
structures. Again, the number of bones that enter into
the formation of the orbit, would enable it to undergo
a rapid growth or extension, each bone growing or
enlarging around its own centre. And, if the orbit
were formed of only one bone, provided with only a
few centres of growth or extension ; its enlargement
might not be rapid enough, to correspond with the in-
creasing perfection of the other parts belonging to the
organ of vision.

Amongst the bones enumerated as assisting to form
the parietes of the orbit, there is a small portion of the
palate bone, that just shows itself at the extreme poste-
rior part of the orbital floor. I have already alluded
to the part that the development of the palate bone
plays, in relation to the hard palate ; and its orbital
portion seems to be inserted in the orbit to carry out
a precisely similar intention, namely, to fill up the gap
or vacant space that would be otherwise occasioned by
the advance of the ethmoid away from the body of the
sphenoid, by the growth of the ethmoidal process of this
bone. This is the only reason I can assign, for the
constant entrance of this small process of the palate
bone, into the construction of the walls of the orbit.

The orbit does not always remain of the same shape
or configuration, for there is a most marked alteration
of form or outline taking place during the earlier periods
of life, or until the attainment of adult age. In the
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infantile cranium, for example, the orbit presents a
somewhat rounded outline or margin; in that of youth
it is nearly oval ; whilst in that of the adult it is more or
less of a quadrilateral form. Another important change,
also, that may be noticed, is, that in the adult the ex-
ternal angular process of the os fronfis occupies a much
more advanced and prominent position than in the
youth or child,—a condition that is evidently intended
to give increased space for the full development of the
lachrymal gland, and likewise to afford greater security
to the organ of vision, from accidental injury or ex-
ternal violence.

It is an extremely interesting fact, that all these
changes in the form and outline of the orbit, are
brought about through the influence of the growth
and development of the sphenoid. So that, whilst
one portion of the sphenoid is advancing the facial
bones anteriorly ; whilst another is altering the in-
clination of the petrous bones, and carrying the con-
dyloid cavities further back, to give space for the molar
teeth ; the ale majores are spreading out, and expand-
ing or widening the whole of the upper parts of the
face, and producing the alterations in the form of the
orbits that I have just been alluding to.

The malar bone, which forms the principal portion
of the outer wall of the orbit, rests upon the malar
process of the superior maxillary bone. Now, this
process, in growing outwards and backwards, necessarily
carries with it the malar bone. And thus not only
are the temporal and pterygoid fosse deepened, for
the full development of the muscles of mastication ;
but the semilunar edge of the malar bone that forms
the outer margin of the orbit, being carried backwards,
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increases the extent or range of vision in a lateral
direction.

If any one may choose to submit himself to the
following observation, he will find that, if he place
himself in the erect position and merely employ his
cervical group of muscles, he will be able to turn his
head on each side, so as to obtain a view of the whole
circle, of which he himself forms the centre. But if,
now, a small piece of paper be placed at the outer edge
of the orbit, so as to advance, as it were, the outer wall,
he will at once perceive that, had not the outer semi-
lunar margin been kept back, the extent of lateral
vision would have been considerably abridged, and that
he would have been unable to have obtained a view of
the whole circle around him, merely by the aid of the
movements enjoyed by the head and neck.

The retroversion that takes place in the condition
of the lower jaw with the arrival of old age, is ex-
ceedingly striking and remarkable, when viewed in
relation to the other changes, that are at the same
time approximating the condition of the old man to
that of the child. If we follow, as has been done in
the drawings at Plate I1X., the form of the lower jaw
through the different periods of life, we cannot hut
notice the similarity that exists between those belong-
ing to the two extremes of age, and the difference that
is observable between these, and those belonging to
adult life. In the child, the angle between the body
and the ramus is exceedingly obtuse ; but as life ad-
vances a gradual change takes place, so that in the
adult a nearly complete right angle is obtained. After
this period, and during the decline of life, the angle
again progressively reverts to the original condition it
presented in the child.
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The alteration in the relative position of the body
and ramus of the lower jaw, that thus takes place during
the onward progress of life, is accompanied with a cor-
responding alteration in the point of application of the
muscular force. In the infantile state, the point of
insertion of the elevators of the jaw is placed com-
paratively near to midway between the fulerum and
resistance ; in the adult (from the alteration that has
taken place in the direction of the ramus), the point of
insertion has approached considerably towards the ful-
crum ; whilst in old age it has returned to its original
position, nearer the midpoint between the fulerum and
resistance.

If we now trace the relation of these changes to
the other conditions of life, belonging to the periods of
infancy, maturity, and the decline of age ; we shall then
perceive the admirable design of this arrangement,
and the interesting harmony it presents. In the
adult, where the muscular system is at its height
of functional vigour and activity, the point of appli-
cation of the force, for the elevation of the jaw, is
considerably approximated towards the fulcrum or
maxillary condyles. By such a disposition, much
power is lost, from its application at a mechanical
disadvantage ; but for this loss of power, a corre-
sponding rapidity of motion is gained. And thus, at a
period of life when the muscular system 1s at 1ts height
of strength and vigour, and when the mouth is required
in its greatest perfection; not only as an organ of
mastication, but also of speech ; the lower jaw is en-
dowed with a greatly increased capacity for rapidity of
motion, simply by an alteration in the relative position,
between the fulerum and the application of the power.
In the child, on the other hand, where the muscular
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system has not yet attained its full development ; and
in old age where it has become weak with decrepitude,
and where the mouth is required in less perfection as
an organ of speech ; there is no substitution of strength
for rapidity of motion: and we find the application of
the power, situated nearer the midpoint between the
fulerum and resistance ; so as to turn to advantage for
the masticatory process the whole of the force that
exists.
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Prare II1.

Vertical section of the skull, showing how the development
of the body of the sphenoid leads to the expansion of
the frontal cells. (Fide page 12.)

It likewise displays the ridges or elevations connected with
the internal aspect of the cranial vault, converging to-
wards the anterior clinoid processes and petrous portions
of the temporals—a point having reference to the con-
duetion of cranial vibrations. (Fide page 34.)
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Prare IX.

Inferior maxillary bones of the different periods of life, re-
presenting the change that takes place in the condition
of the angle between the body and the ramus; the
similarity that exists between the lower jaw of the
infant and of the old man; and the difference obsery-
able between these and that of adult life. ( Fade
page 91.)
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London, New Burlington Street,
Naovember, 1854.

URCHILL’S
lieations,

IN

MEDICINE, SURGERY,

AND

SCIENCE.

MR. CH
Il

It would be unjust to conclude this notice without saying a few words in favour of
Mr. Churchill, from whom the profession is receiving, it may be truly =aid, the most
beautiful series of Illustrated Medical Works which has ever heen published.”*— Laneet,

¢ All the publications of Mr. Churchill are prepared with so much taste and neatness,
that it is superfluous to speak of them in terms of comnendation.'’ — Edinburgh
Medical and Swrgical Journal.

“ Mo one is more distinguished for the elegance and reclerché style of his publica-
tions than Mr. Churchill."—Provincial Medical Journal,

“ Mr. Churchill’s publications are very handsomely got up:
remarkably well exeeuted.””—Inehiin Medical Press.

“The typography, illustrations, and getting up are, in all Mr. Churchill’s publi-
cations, most beautiful.*—Monthly Joursal of Medical Seience.

“ My, Churchill’s illustrated works are among the best that emanate from the
Medical Press."—Medical Times.

* We have before called the attention of hoth students and practitioners to the great
advantage which Mr. Churchill has conferred on the profession, in the issue, at such a
moderate cost, of works so highly creditable in point of artistic execution and scientifie
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wide extent of Literary Announcement, and a Medium of Advertisement, addressed to
* all Classes of the Profession. Commusicarioxs, Booxs for Review, addressed to the
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Mg. CavkeHiry is the Publisher of the following Periodicals, offering to Authors a

I'ESP'ECf.i‘I-’E' Editors, are received and duly forwarded I}j' Mr. Churchall.
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THE BRITISH AND FOREIGN MEDICO-GHIRURGICAL REVIEW;

OR,

QUARTERLY JOURNAL OF PRAGTIGAL MEDIGINE.
Price Bix Shillings. Nos. 1 to 28,

A

THE MEDICAL TIMES AND GAZETTE.

. Published Weekly, price Sevenpence, or Stamped, Eightpence.
| Ammual Subscription, £1. 10s., or Stamped, £1. 14s. 8d., and regularly forwarded to all parts
of the Kingdom.

The MEepicAL TiMes AND GAZETTE is favoured with an amount of Literary and Scientific
support which enables it to reflect fully the progress of Medical Science, and insure for it a
character, an influence, and a circulation possessed at the present time by no Medical Peri-
odical.

R T R W

THE HALF-YEARLY ABSTRACT OF THE %
!

T
L]

MEDICAL SCIENCES.

Being a Digest of the Contents of the principal British and Continental Medical Works;
together with a Critical Report of the Progress of Medicine and the Collateral Sciences.
Edited by W. H. Rasxing, M.D., Cantab., and C. B. Ravcuirre, M.D., Lond. Post 8vo.
cloth, Gs. Gd. Vols, 1 to 19,
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THE JOURNAL OF PSYCHOLOGICAL MEDICINE
AND MENTAL PATHOLOGY.
Being a Quarterly Review of Medical Jurisprudence and Tnsanity. Edited by Forses
WinsLow, M.D. Price 3z 6d. Nos, 1 to 28,
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THE PHARMACEUTICAL JOURNAL.
EDITED BY JACOB BELL, F.L.S., M.R.L
Published Monthly, price One Shilling.

Under the sanction of the Poarmacevuricar Socigry, whose TransacTions form a
distinct portion of each Number.

=T Vols, 1 to 13, bound in cloth, price 125 Gd. each.
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THE DUBLIN MEDICAL PRESS.
Published Weekly, Stamped, price Sixpence, free to any part of the Empire.

THE LONDON AND PROVINCIAL MEDICAL DIRECTORY.
Published Annually. 12mo, cloth, 7s. Gd.
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MR, ACTON, M.R.C.S.

A PRACTICAL TREATISE ON DISEASES OF THE URINARY

AND GENERATIVE ORGANS OF BOTH SEXES, INCLUDING 3YPHILIS.
Second Edition. 8vo. cloth, 20s

" Mr. Acton’s work must be diligently studied by every practitioner who would desire to benefit
ingtead of injuring hiz patient; it has o distinetive and pre-eminently dingnostic value.* '—Mfed, Gazetie.

“The present edition of Mr. Acton’s work is very much 1:n|:|.rg|:5J and contains a most valuable col-
lection of matter.''—The Lancef.

“ We cannot too highly recommend this treatise; it should be found wherever Surgery is practised
throughout the Hritish Empire."—Promneial Medical Jowrnal,

DR. WILLIAM ADDISON, F.R.5., F.L.S.

ON HEALTHY AND DISEASED STRUCTURE, asp tue True

PriwcirLes oF TREATMENT FoR THE Curg orF Disease, EspeclaLLy CoNsUMPTION
AXD ScroFoLA, founded on MicroscoricArn Axarvsis. 8vo. cloth, 12,

“ A work deserving the perusal of every one interested in the Izte rapid advance of physiology and
pathology.” *—Medica- Chirargical Review.
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MR. ANDERSON, F.R.C.S.

HYSTERICAT, HYPOCHONDRIACAL, EPILEPTIC, AND
g‘EHcﬁf& EEIWDUS AFFECTIONS; their Causes, Symptoms, and Treatment,

THE SYMPTOMS AND TREATMENT OF THE DISEASES OF

PREGNANCY. Post Bvo. 4= 6d. :

S e,

DR. JAMES ARMNOTT.

L
ON THE REMEDIAL AGENCY OF A LOCAL ANESTHENIC
OR BENUMBING TEMPERATURE, in various painful and inflammatory Diseases.

dvo, cloth, 4s. Gd. '

II.
ON INDIGESTION ; its Pathology and its Treatment, by the Local
Application of Uniform and Continuons Heat and Moisture. With an Account of an
improved Mode of applying Heat and Moisture in Trritative and Inflammatory Diseases.

With a Plate. 8vo. 5,
111,

PRACTICAL ILLUSTRATIONS OF THE TREATMENT OF

OBSTRUCTIONS IN THE URETHRA, AND OTHER CANALS, BY THE
DILATATION OF FLUID PRESSURE. 8vo. hoards, 3s.

MR. F. A. ABEL, F.C.S.,
PROFESSOR OF CHEMISTRY AT THE ROVAL MILITARY ACADEMY, WOOLWICH ; AND

MR. C. L. BLOXAM,
DEMONSETRATOR OF PRACTICAL CHEMISTRY 1IN KEING'S COLLEGE.

HANDBOOK OF CHEMISTRY : THEORETICAL, PRACTICAL,
AND TECHNICAL. 8vo. cloth, 15s.
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MR. T. J. ASHTON,
SURGEON TO THE BLENHEIM-STREEET DISPENSARY.

ON THE DISEASES, IN.T{TRiES, AND MALFORMATIONS

OF THE RECTUM AND ANUS. 8vo. cloth, 8s

1.

A TREATISE ON CORNS AND BUNIONS, AND IN-GROW-

ING OF THE TOE-NAIL: their Canses and Treatment. Post 8vo. cloth, 3s.6d.

A useful, well conceived, and clearly written little book on a painful class of affictions, usually as
troublesome to the surgeon as to his patient.”'—Dublin Medical Jowrnal,

R R A T R

MR. ATKINSON.

MEDICAL BIBLIOGRAPHY. Vol I. Royal 8vo. 16s.

e have never encountered so E:'tngu]nr and remarkable a book. It unites the German research of
a Plouguet with the ravings of Rabelais,—the humour of Sterne with the satire of Demoeritus,—the
learning of Burton with the wit of Pindar.”"—Dr. Joknzon's Repiew,

*“Im Mr. Atkinson, I have found a gentleman, and a man of vared talent, ardent and active, and of
the most overflowing goodness of heart. Im his retirement from an honourable profession (Medicine and
Surgery), he knows not what the slightest approximation to ennui is.  The heartiest of all the octoge-
narians I ever saw, he scorns a streteh, and abhors o gape, Tt is “up and he doing * with him from sun-
rsing to sunset. His library is suffocated with Koburgers, Frobens, the Ascensu, and the Stephens,**
— Dibdin's Northern Tour,

[EXE

ROYAL COLLEGE OF PHYSICIANS.

DR. WILLIAM BALY, FR.S,
ASSISTANT PHYSICIAN TP ST. BARTHOLOMEW'S HOSPITAL; AND

DR. WILLIAM WW. GULL,
ASSISTANT FPAYSICIAN TO GUY'S HOSPITAL.

REPORTS ON EPIDEMIC CHOLERA, its Cause and Mode of

Diffusion, Morhid Anatomy, Pathelogy and Treatment. Drawn up at the desire of the
Cholera Committee. With Maps, 8vo. cloth, 16s,

MR. RICHARD BARWELL, FR.CS,
DEMONSTRATOR OF ANATOMY AT ST. THOMAS'S HOSPITAL.

ASTATIC CHOLERA ; its Symptoms, Pathology, and Treatment. Post
Bvo. cloth, 45 6Gd. : .

**'The chapter on the Morbid Anatomy is very interesting. The book exhibits considerable ability.”’—
Medical Times,

*‘ Here is a hook well worthy of attention, for Mr. Barwell writes from the hedside of the numerons
cholera patients placed under his care at St. Thomas's Hospital.""—The Luncet.

- DR. BASCOME.
A HISTORY OF EPIDEMIC PESTILENCES, FROM THE
EARLIEST AGES, 8vo. cloth, 8s.

;Th::fwurk appears very opportunely, and will no doubt attract a eonsiderable share of attention.”?
bt F 1 .

** This hook will be found useful as a work of reference, as it contains a notice of all the most remark-
able pestilences that have occurred from 1495 years hefore the birth of our Saviour to 1848 —Atheneuwm.
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35; MR. BATEMAN. 2
MAGNACOPIA: A Practical Library of Profitable Knowledge, commu-

nicating the general Minutize of Chemical and Pharmaceutic Routine, together with the
generality of Seeret Forms of Preparations; including Concentrated Solutions of Camphor
and Copaiba in Water, Mineral Succedaneum, Marmoratum, Silicia, Terro- Metallicum,
Pharmaceutic Condensions, Prismatic Crystallization, Crystallized Aromatic Salt of Vine-
gar, Spa Waters ; newly-invented Writing Fluids ; Etching on Steel or Iron; with an
extensive Variety of ef caefera. Third Edition. 18mo. 6z

MR. LIOMEL J. BEALE, M.R.C.S.

THE LAW OF HEALTH IN THEIR RELATIONS TO MIND

AND BODY., A Series of Letters from an Old Practiticner to a Patient. Post 8vo.
cloth, 7s. Gd.

“We pladly welcome Mr. Beale’s work. The observations are those of a most experienced and

intelligent practitioner, and do equal credit to his head and heart. It is not to the lay reader only that
Mr. Beale's work will be acceptable, and we augur for it an extensive popularity.”—Lancef. ;
. ““Although addressed to the public, a vast variety of excellent practical matter is contained in it, which
is calculated to interest the practitioner. It conveys in an agreeable and epistolary style most of the
important truths connected with preventive medicine, and their practical application on the development
an mamn;.g of mind and body. Afr. Beale’s volume is caleolated to IIICI-{E-' a favourable impression on
the minds of all intellipent readers. " —Dhueblin Quarterly Jouwrnal.
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Collected from the Practice of the most eminent Physicians and Surgeons, English
and Foreign. 24mo. cloth, Gs.

MR. BEASLEY.
THE BOOK OF PRESCRIPTIONS: containing 2900 Prescriptions.

s 2 Eilp ok

1. §.
THE DRUGGISTS’ GENERAL RECEIPT-BOOK; comprising a

copions Veterinary Formulary and Table of Veterinary Materin Medica ; Patent and

Proprietary Medicines, Druggists’ Nostrums, &c.; Perfumery, Skin Cosmetics, Hair

Cosmetics, and Teeth Cosmetics; Beverages, Dietetic Articles, and Condiments; Trade

Chemicals, Miscellaneous Preparations and Compounds used in the Arts, &c.; with
useful Memoranda and Tables. Third Edition. 2dmo. cloth, 6s.

““The ‘General Receipt Book® is an cxtensive appendix to the * Pocket Formulary,! No Pharma-

ceutist who possesses the latter ought to be without the former, for the two form a complete Counter
Companion.**—dnnaiz of Pharmacy.

ITIL,

THE POCKET FORMULARY AND SYNOPSIS OF THE
BRITISH AND FOREIGN PHARMACOP(EIAS; comprising standard and
approved Formulae for the Preparations and Compounds employed in Medical Practice.
Fifth Edition, corrected and enlarged. 24mo. cloth, 6.

“* Extremely useful as an adjunct to the shop library ; a pocket Pharmacopeia Universalis, containing,

in addition to the officinal formuls, those magistral preparations which are so continually required at the
hands of the dispenser.”—dAnnals of Chemistry and Phormocy.
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DR. ©'B. BELLINGHAM.

4« ON ANEURISM, AND ITS TREATMENT BY COMPRESSION.

Y 12mo. cloth, 4s.
é ™ In our opinion, he has conferred a signal benefit upon the art of surgery by his improvement of the

mode of employing pressure, and upon the science by his ingenious and philosophical exposition of its
operation. ' —Medieo- Chirurgical Heview,
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é DR. HEMNMRY BEBEMNMNET,
OHSTETRIC PHYSICIAN TO THE WESTERN DISPENSARY.

A PRACTICAL TREATISE ON INFLAMMATION AND

OTHER DISEASES OF THE UTERUS. Third Edition, revised, with additions.
fivo. cloth, 12s. Gd.

*We are firmly of opinion, that in proportion as a knowledge of uterine diseases becomes more appre-
cinted, this work will be proportionally established as a text-book in the profession.’’—Lancef,
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MR. P. HINCKES BIRD, F.R.CS.

PRACTICAL TREATISE ON THE DISEASES OF CHILDREN

AND INFANTS AT THE BREAST. Translated from the French of M, Boucsaur,
with Notes and Additions. 8vo. cloth. Nearly ready.
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DR. GOLDING BIRD, F.R.S.

URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY,

AND THERAPEUTICAL INDICATIONS. With Engravings on Wood. Fourth
Edition. Post Bvo. cloth, 10s. Gd.
1L

ELEMENTS OF NATURAL PHILOSOPHY ; being an Experimental %

Introduction to the Study of the Physical Sciences. Illustrated with numerous Engrav-
ings on Wood. Fourth Edition. By Gowpisze Bigp, M.D., F.R.5, and CHARLES
BrookE, M.B. Cantab., F.R.S. Feap. 8vo, cloth, 125 Gd.

DR. BLAKISTON, F.R.5,
LATE PHYSICIAN TO THE BIRMINGHAM GENERAL HOSPITAL.

i PRACTICAL OBSERVATIONS ON CERTAIN DISEASES OF ei

| THE CHEST; and on the Principles of Auscultation, 8vo. cloth, 125,

“ Dir. Blakiston’s production not only gives him a place in the rather thin ranks of sound and aceom-
plished physicians, possessed of a true notion of the importance of their science, and of the means by
which it should he cultivated,—but adds to English Medical Literature one of the few really inductive
works by which it is adorned.” —Medico- Chirurgical Keview,

DR. JOHN W. F. BLUNDELL.

MEDICINA MEGHﬁNIGﬁ; or, the Theory and Practice of Active and

Passive Exercises and Manipulations in the Cure of Chronic Disease. Post 8vo, cloth, Gs.

MR, JOHN E. BOWWMARN,
FROFESSOR OF FRACTICAL CHEMISTRY IN EING'S COLLEGE, LONDON.

I.
PRACTICAL CHEMISTRY, including Analysis. With numerous Tllus-
trations on Wood. Second Edition. Foolscap 8vo. cloth, 6s. 6.

“0One of the most complete manuals that has for a long time been given to the chemical student.
Every process is indicated with clearness, and the manipulatory details are assisted by an extensive series
of woodeuts."—Athensun,

? MEDICAL CHEMISTRY ; with Iliustrzxtious on Wood. Second Edition. EE
Feap. Svo. cloth, G Gd,

“We !I:ll.'l? ﬁ:mmirllml this treatise, and we can recommend it to the student as a useful elementary
mdc:!: The illustrations are numerous and accarate, and well ealeulated to nid dingnosis.**—Medicel
kL,
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DR. JAMES BRIGHT.

ON DISEASES OF THE CHEST AND AIR PASSAGES:

with a Review of the several Climates recommended in these Affections. Second Edi-
tion. Post 8vo. cloth, 7s. Gd.
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MR. ISAAC BAKER BROWRNM, F.R.C.S,
EURGEON ACCOUCHEUR TO ST. MARY'S HOSPITAL.

ON SOME DISEASES OF WOMEN ADMITTING OF SUR-
GICAL TREATMENT. With Plates, 8vo. cloth, 10s. 6d.

 The most valuable chapter in the book is that on Ruptured Perinseum. It is in the treatment of
this distressing aceident, which has long held a prominent place amongst the opprobria of Surgery, that
Mr. Brown has, in our opinion, shown the greatest amount of originality, and in which his efforts have

been rewarded with the greatest success.”—The Lancef.
* We can recommend Mr. Brown's work most strongly to all those who are called upon to treat the

Dizeazes peculiar to Women, as a book in which they will find & great deal of really valuable practical
information.*—Wedical Times and Gozeffe.

B ]

DR. BUDD, F.R.S,

PROFESS0R OF MEDICINE IN KING'S COLLEGE, LONDON.

ON DISEASES OF THE LIVER.

IMustrated with Colonred Plates and Engravings on Wood. Second Edition. 8vo, cloth, 16z,

? **In Dr. Budd's work the practitioner will find abundant instructions upon symptoms and treatment.
% We hope the specimen we have exhibited will induece many to search the work for themselves.""—Laneet.
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DR, WILLOUGHEBY BURSLEM,
SENIOR PHYSICIAN TO THE BELENHEIM STREET DISFENSARY.

PULMONARY CONSUMPTION AND ITS TREATMENT. Post

é Bvo. cloth, 55

f “ We find a series of original and important observations on the state of the periodical functions of
the female in relation to the development and treatment of phthisis, and a commentary on the various
benomena of the disease, which impress us with the mnﬁct-w:ll_ l;hnt- the author is as painstaking in his
Eterar}* pursuit of knowledge as he is evidently a practical physician,*—Lasmeef,

DR. CARPENTER, F.R.S.

PRINCIPLES OF HUMAN PHYSIOLOGY. With numerous Ilius-

trations on Steel and Wood. Fourth Edition. 8vo. cloth, 28s.

1L
PRINCIPLES OF COMPARATIVE PHYSIOLOGY. Nlustrated
with 300 Engravings on Wood. Fourth Edition. 8vo. cloth, 24s.

*.* “The whole work has been most carefully revised ; and the Author ventures to think
that the present Edition more completely represents the state of the Science at the period of
its publication than any of its predecessors have done. He can honestly say, that he has
spared no time or labour in its preparation which it has been in his power to bestow.”—
Lrtract from Preface.

IiL

A MANUAL OF PHYSIOLOGY. With numerous Illustrations on
Steel and Wood. Second Edition. Feap. 8vo. cloth, 12s. 6d.

. Emtﬂentnr has brought up his Manual, in this new and beautiful edition, to the present state of
physiclogical science. The work is complete, We recommend it as an admirable text-book.**—London

Journal of Medicine.
* We can strongly recommend this volume to the student. This second edition contains the latest

additions to physiological seience.*—AMedical Grzette.
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MR, ROEERT B. CARTER, M.R.C.S.

THE PATHOLOGY AND TREATMENT OF HYSTERIA. S8vo.

cloth, 4s. 6d.
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MR, H T. CHAPMAMN, F.R.C.S.

THE TREATMENT OF OBSTINATE ULCERS AND CUTA-
NEQUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Second

“ Mr. Chapman has done much by directing the attention of the profession to the advantages of this
eombined treatment. We have read his work with much pleasure, and have used the compress, straps
of linen, and roller, as directed, and have found them to answer admirably well.”—Inbiin Quarferiy
Medical Journal.

DR. G. C. CHILD.

ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS

OFTEN CONJOINED WITH IT. Second Edition. Svo. cloth, 6=

sSIR JAMES CLARK, M.D., BART,

PHYSICIAN TO THE QUEEN.

THE SANATIVE INFLUENCE OF CLIMATE. With an Account

of the Principal Places resorted to by Invalids in England, South of Europe, the Colo-
nies, &e.  Fourth Edition, revised. Post 8vo. cloth, 10s. 6d.

MR. J. PATERSON GCLARK, M.A,
DENTIST EXTRAORDINARY TO H1S ROVAL NIGHNESS PRINCE ALBERT.

THE ODONTALGIST; or, 1I0OW TO PRESERVE THE TEETH,
CURE TOOTHACHE, AND REGULATE DENTITION FROM INFANCY
TO AGE. With plates. Post 8vo. cloth, 5=
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DR. GOMOLLY.

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC

.."ILSE'LUMS AND HOSPITALS FOR THE INSANE. With Plans. Post 8vo.
cloth, Gs.
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MR. BRANSBY B. COOPER, F.R.S,
SENIOE SURGEON TO GUY'S HOSPITAL.

LECTURES ON THE PRINCIPLES AND PRACTICE OF SUR-
GERY. 8vo. cloth, 21s.

“ Mr. Cooper’s book has reminded us, in its easy style and copious detail, more of Watson's Lectures,
and we should not be surprised to see it ocoupy a similar position to that well-known work in professional
estimation.’’—Medical Times.
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MR. W. WHITE COOPER,
OPHTHALMIC SURGEDON TO ST. MARY'S HOSPITAL.

ON NEAR BSIGHT, AGED SIGHT, IMPAIRED VISION,

AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood.
Second Edition. Feap. 8vo. cloth, 7s. Gd.
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MR. COOPER,
LATE FROFESSOR OF SURGERY IN TIHE UNIVERSITY COLLEGE; LONDON,

A DICTIONARY OF PRACTICAL SURGERY ; comprehending all

the most interesting Improvements, from the Earliest Times down to the Present Period.
Seventh Edition. One very thick volume, 8vo., 12 10s.
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MR. COOLEY.
COMPREHENSIVE SUPPLEMENT TO0 THE PHARMACOPEIAS.

THE CYCLOPAEDIA OF PRACTICAL RECEIPTS, AND COL-
LATERAL INFORMATION IN THE ARTS, MANUFACTURES, AND
TRADES, INCLUDING MEDICINE, PHARMACY, AND DOMESTIC ECO-
NOMY ; designed as a Compendious Book of Reference for the Manufacturer, Trades-
man, Amateur, and Heads of Families. Third Edition. fn the Press.

SIR ASTLEY COOFPER, BART. F.R.S.

ON THE STRUCTURE AND DISEASES OF THE TESTIS.

IMustrated with 24 highly-finished Coloured Plates, Second Edition, Royal 4to.
Reduced from £3. 3s. fo £1. 10s.
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DR. COTTON,
ASEISTANT FHYSICIAN TO THE HOSFITAL FOR CONSUMPTION, BEOMPTON.
1

ON CONSUMPTION: 1Its Nature, Symptoms, and Treatment. To
which Essay was awarded the Fothergillian Gold Medal of the Medical Society of
London. #vo. cloth, 8s.

¢t Motwithstanding the hackneyed mature of the subject, and the multitude of works which have
appeared upon phthisis, the present work is of very considerable interest, from the clear and simple
manner in which it is arranged, and from the nse made by the anthor of the ample materials placed at
his disposal at the Brompton Hospital.*'—Medieal Times.

PHTHISIS AND THE STET]EE&SUOPE: a concise Practical Guide

to the Physical Diagnosis of Consumption, Foolscap &vo. cloth, Js. Gd.
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MR, COULSOMN,
SURGEON TO BT. MARY'S HOSPITAL.

ON DISEASES OF THE BLADDER AND PROSTATE GLAND.

The Fourth Edition, revised and enlarged. 8vo. eloth, 10s. Gd.

# Mr. Coulson’s work may be stated to be full and practical, to fill & vacant space in Medical Litera-
ture, and to be highly valuable to both students and practitioners."”—Medical Times,

¢ The practical and comprehensive charicter of Mr. Coulson’s volume claims for it a place in the
library of every surgeon who desires to be on a level with modern improvements.””— London Jowrnal of

Medicine,
ON LITHOTRITY AND LITHOTOMY; with Engravings on Wood.
8vo. cloth, 8s,
? DR. JOHN GREEN CROSSE, F.R.5.

CASES IN MID‘WIFERY, arranged, with an Introduction and Remarks
by Epwarp CopExax, M.D., F.R.C.5. 8vo. cloth, 7s. Gd.
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MR. CHURCHILL’S PUBLICATIONS.

MR. CRITCHETT, F.R.C.5.

ON THE CAUSES AND TREATMENT OF ULCERS OF THE
LOWER EXTREMITY. 8vo, cloth, 5s.

¥ We earnestly recommend this treatise to the study of surgeons : it is eminently practical, and eon-
taing the results of long and ecareful obzervation, without any taint of the empirical advocacy of one
method of treatment. ' —Edinburgh Medical and Surgical Journal
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MR. T. BLIZARD CURLING, F.R.S.,
SURGEON TO THE LONDON HOSPITAL.

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS,

SPERMATIC CORD, AND SCROTUM. Second Edition, with Additions. 8vo,
« cloth. Jfust ready.

MR. JOHN DALRYMPLE, F.R.S, FR.CS.

PATHOLOGY OF THE HUMAN EYE. Complete in Nine Fasciculi:
imperial 4to., 205, each; half-bound morocco, gilt tops, 91 15s.

# A work reflecting credit on the profession has heen brought to a successful conclusion. Had Mr.
Draleymple's life been spared but a few short months longer, the chorus of praise which now greets the
completion of this great work would have fallen gratefully on his ear. The Publisher may well be proud
of having issued such a work."'—London Jowrnal of Medicine.

“ The =atisfaction with which we should have announced the completion of this unrivalled work is
overclonded by the regret which we fieel, in common with all who were acquainted with its distinguished
and estimable author, at his early decease. The value of thiz work can scarcely be over-estimated : it
realizes all that we believe it possible for art to effect in the imitation of nature.”—Brifish and Foreign
Medico-Chirurgical Review,

.

OR. HERBERT DAVIES,

BENIOR PHYSICIAN TO THE ROYAL INFIRMARY FOR DISEASES OF THE CHEST.

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE

LUNGS AND HEART. Second Edition. Post 8vo. cloth, 8s

Errrere

DR. TOOGOOD DOWNING.

NEURALGIA: its various Forms, Pathology, and Treatment. THE
Jagesowiaw Prize Essay rom 1850, 8vo. cloth, 10s, Gd.

i,

DR. DRUITT, F.R.C.S.

¥ T . "
THE SURGE{JN S "VJ"LDE-MLG[I}I + with numerons Engrmrlugs 1]
Wood. Sixth Edition. Foolscap 8vo. cloth, 12s, 6d.

' Without any of the adventitious nids to which most publications of the present day owe their success
—the previous heralding and E.uhutquc'nl:‘. |!uﬂiallg which are usnally in requisition at a literary début—
without the prestige of rank or official distinction on the part of its anthor—the * Vade Mecum® has
secured an extraordinary popularity in Great Britain, and the most flattering commendations of medieal
critics ; such testimony to its intrinsic merits has encouraged its republication here*’ —Freface fo the
American Edition,

DR. DUNDAS,
PHYSICIAN TO THE NORTHERN HOSFITAL, LIVEEPOOL, ETC.

SKETCHES OF BRAZIL; including New Views on Tropical and

European Fever; with Remarks on a Premature Decay of the System, incident to Euro-
peans on their Return from Hot Climates. Post 8vo. cloth, 9s.
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DR. JAMES F. DUNGAM. é

POPULAR ERRORS ON THE SUBJECT OF INSANITY EXA-

MINED AND EXPOSED, Foolscap 8vo. cloth, 4s. Gd.

DR. JOHM C. EGAN,
FOEMERLY SURGEON TO THE WESTMORELAND LOCKE HOSFITAL:

SYPHILITIC DISEASES: THEIR PATHOLOGY, DIAGNOSIS,
AND TREATMENT : including Experimental Researches on Inoculation, as a Diffe-
rential Agent in Testing the Character of these Affections, 8vo. cloth, 95

** This is an interesting practical work, and as such it is worthy of the attention of the profession.’’—
Lancet,

SIR JAMES EYRE, M.D.

THE STOMACH AND ITS ﬁIFFIOULTIES. Second Edition.

Post Bvo. cloth, 55

PRACTICAT, REMARKS ON SOME EXHAUSTING DIS-

-§ EASES. Second Edition. Post 8vo. eloth, 45, 6d.

Rt

MRE. FERGUSSON, F.R.S.,
PROFESS0R OF SURGERY IN KING'S COLLEGE, LONDON.

A SYSTEM OF PRACTICAL SURGERY ; with numerous Illus-

trations on Weod. Third Edition. Feap. 8vo. cloth, 125, Gd.
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41 DR. ERNEST VOMN FEUCHTERSLEEEM.

DIETETICS OF THE SOUL. Translated from the Seventh German

Edition. Foolscap 8vo. cloth, 5s.

DR. D. J. T. FRANGIS.

CHANGE OF CLIMATE; considered as a Remedy in Dyspeptic, Pul-

monary, and other Chronic Affections; with an Account of the most Eligible Places of
Residence for Invalids in Spain, Portugal, Algeria, &c., at different Seasons of the Year;
and an Appendix on the Mineral Springs of the Pyrenees, Vichy, and Aix les Bains,

Post 8vo. cloth, 8s. 6d,
“ Progeeds from the pen of a well informed practitioner and an accomplished gentleman, well ae-
guainted with the subject upon which he treats.”*—The Lancet,
** A very meritorious production,”’—Medical Times and Guzetie.
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C. REMIGIUS FRESENIUS.

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS,

AS PRACTISED IN THE LABORATORY OF GIESSEN. Edited by LLOYD
BULLOCK, late Student at Giessen.

C Quarirative; Third Edition. 8ve. cloth, 9z W
f QuanrrraTive, Second Edition.  8ve. cloth, 15s.

“ I can confidently recommend this work, from my own personal experience, to all who are desirous of
obtaining instruction in analysis, for its simplicity and uscfulness, and the facility with which it may be
apprebended,” —Baron Liebig.
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i MR. FRENGH, F.R.C.5., £

SURGEON TO THE INFIEMARY OF 5T. JAMES'S, WESTMINSTER.

THE NATURE OF CHOLERA INVESTIGATED. Second Edition.
8vo, cloth, 45,

** This is one of the best treatises on cholera which we have lately read.  His theory of the nature of
cholera is ingenious, and is argued with acuteness,""—Medical Times and Guzetle.
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MR. FOWNES, PH. D, F.R.8.

A MANUAL OF UHE‘JISTRY, :wit.h numerons Illustrations on Wood.

Fifth Edition, Feap. 8vo. cloth, 125 6d.
Edited by H, Bexce Joxes, M.D,, F.R.5,, and A. W. Horuarxg, Pr.D., F.R.5

“ An admirable exposition of the present state of chemical science, simply and clearly written, and
displaying a thorough practical knowledge of its details, as well as & profound acquaintanee with its
principles, The illustrations, and the whole getting-up of the book, merit our highest praise.”*—Britizsh
and Foreign Medical RHepiew.

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND

BENEFICENCE OF GOD. Second Edition. Feap. 8vo. cloth, 4s. 6d.
T INTRODUCTION TO QUALITATIVE ANALYSIS, Post 8vo.cloth, 2.
% CHEMICAL TABLES. Folio, price 2s. 6.
$

DR. FULLER,
ASSISTANT PHYSIGIAN TO ST. GEORGE'S HOSFITAL.

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA :

their Pathology, Symptoms, and Treatment. 8vo. cloth, 12s. 6d.

“We have been much pleased by the perusal of Dr. Fuller's interesting volume. The views it
enforees are sound and judicious, andya.m hased upon that foundation on which all doctrines in medicine
ought to rest—namely, clinical experience."'—Medical Times und Gazefie

“ We would particularly recommend a careful perusal of Iir. Fuller's pages, for in them will be found
much sound and practical information, drawn from a large ficld of ohservation and experience.*—
Lanecet.
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DR. GAIRDCMNER.

ON GOUT; its History, its Causes, and its Cure. Third Edition. Post
Bvo. cloth, Bs. Gd.

¥ No one can rige from the perusal of Dr. Gairdner®s treatise without the conviction that it contains a
trustworthy history of the disease,—that it conveys sound directions for treatment,—and that it is the
work of a physician who, amid the wearying toil of a large and successful practice, keeps himself
thoroughly conversant with all the recent advances in physiological science, both at home and abroad. '
—Wedical Times.
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MR. GSALLOWAY,

THE FIRST STEP IN CHEMISTRY. Post svo. cloth, 3s.

“YWe heartily commend this unpre‘uru.ding and useful work to the heads of scholastie establishments,
and to others who are anxious to mitiate their pupils into the principles of a most fascinating and most
useful branch of human knowledge."—London Jowrnal of Medicine,
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A MANUAL OF QUALITATIVE ANALYSIS. Post vo. cloth, 4s.

*This iz really o valuablelittle book. We have not for o long time met with an introductory Manual
which so completely fulfils its intention.”"—Adkensum.
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DR. SAVIM. i

ON FEIGNED AND FACTITIOUS DISEASES, chiefly of Soldiers

and Seamen; on the means used to simulate or produce them, and on the best Modes of
discovering Impostors; being the Prize Essay in the Class of Military Surgery in the
University of Edinburgh. 8vo. cloth, 9s,

DR. GLOVER.

ON THE PATHOLOGY AND TREATMENT OF SCROFULA; |

being the Forthergillian Prize Essay for 1846. With Plates. 8vo. cloth, 105 64,

R i

DR. GRAMVILLE, FR.S. s i
ON SUDDEN DEATIH. Post 8vo. cloth, 7s.

MR. GRAY, M.R.G.S.

PRESERVATION OF THE TEETH indispensable to Comfort and

Appearance, Health, and Longevity. 18mo. cloth, 3s.
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¥ This small volume will be found interesting and uwseful to every medical practitioner, the heads of

families, and those who have the care of children ; while persons who hove lost tecth will be made aware

of the eanse, and enabled to judge for themselves of the rationale of the principles pointed out for their

replacement, and preservation of the remainder." %

B L L B

MR, GRIFFITHS.

CHEMISTRY OF THE FOUR SEL’LSGNS—Spring, Summer,

Autumn, Winter. Illustrated with Engravings on Wood. Second Edition. Foolseap }
Bvo. cloth, Ts. Gd. A

* This volume eombines, in an eminent degree, amusement with instruetion. The laws and properties
of those wonderful and mysterious agents—heat, light, electricity, galvanism, and magnetism, are ap-
propriately discussed, and their influence on vegetation noticed. We would es ecinlly recommend it to
youths commencing the study of medicine, both as an incentive to their naturali'curiunit.}', and an intro-
duction to several of those branches of seience which will necessarily soon occupy their attention,*—
British and Foreign Medical Review,

so DR

DR. GULLY.

THE WATER CURE IN CHRONIC DISEASE: an Bsposition of

the Causes, Progress,and Terminations of varions Chronic Diseases of the Viscera, Nervous
System, and Limbs, and of their Treatment by Water and other Hygienic Means.
Fourth Edition. Foolscap 8vo. sewed, 25 Gd.

THE SIMPLE TREATMENT {}F DISEASE; deduced from the

Methods of Expectancy and Revulsion. 18mo. cloth, 4s.

DR. GUY,

PHYSICIAN TO KING'S COLLEGE NOSPITAL,

? HOOPER'S PHYSICIAN'S VADEMECUM: b, MANUAL OF

THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edition, considerably %

enlarged, and re-written, Foolseap 8vo. eloth, 125, 6d.
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$ GUY'S HOSPITAL REPORTS. Vol VII. PartIL, 7., with Plates.

CONTENTS.
On the Treatment to be adopted in Wounds in Arteries and Traumatic Aneurism,
By the late Braxsey B. Cooren, F.R.S,

. Cases of Bright’s Disease, with Remarks. By Samvern Wings, M.D.

. Case of Foreign Body introduced into the Bladder. By C. Steen. With a Plate.

. Saccharine Matter; its Physiological Relutions in the Animal Economy. By Freb.

Witnian Pavy, M.B. With Plate.

5. On Dentine of Repair, and the Laws which Regulate its Formation. By S. Jaues
A, SavteER, M.B., F.L.5. With Plates.

6. Notes on the Development and Design of Portions of the Cranium; being a Selection
from the Lectures on Anatomy by Jomx Hrvrox, F.R.S. With Plates,

7. Cases of Laceration of the Perinum and Procidentia of the Uterus and Rectum,
remedied by Operation. By Jorx C. W. Leveir, M.D.

#. Half Yearly Report of all the Cases admitted into Guy’s Hospital, from the Com-
mencement of April to October, 1853, Medical Report by Sanver Wisgs, M.D.;
Surgical Report by A. Poraxp, Esq.

9. Conclusion of a Case of Intestinal Obstruction treated by Operation. By J. Hivrox,
F.R.S.
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DR. MARSHALL HALL, F.R.S.

PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDI-

CINE. Post 8vo. cloth, 8s. 64.

DITTO, Secont Series, Post 8vo. cloth, 8s. 6d.

“The work affords fruits of the mental anrF of an observer who is anything but content to follow
the heaten I]mth where more successful roads lie open before him. It is not a work of speculative
dreamy philosophy, but of sound practical common sense, and as such will recommend itself to the
judicious praciitioner.* —Northern Jowrnal of Medicine,

A

MR. HARE, M.R.G.5.

PRACTICAL OBSERVATIONS ON THE PREVENTION,
CAUSES, AND TREATMENT OF CURVATURES OF THE SPINE; with
Engravings, Third Edition. B8vo. cloth, Gs.
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MR. HARRISON, F.R.C.S.

THE PATHOLOGY AND TREATMENT OF STRICTURE OF

THE URETHRA. 8vo. cloth, 7s. 6d.

N R R

MR. JAMES B. HARRISON, F.R.C.S.

ON THE CONTAMINATION OF WATER BY THE POISON

OF LEAD, and its Effects on the Human Body. Foolscap 8vo. cloth, 3s. Gd.

Ferees A

MR HIGGINBOTTOM, F.R.GCS.

ADDITIONAL ﬂBSERYﬁTIONSL ON THE NITRATE OF SIL-

VER; with full Directions for its Use as a Therapeutic Agent. 8vo. 2s. 6d.

AN ESSAY ON THE USE UE. THE NITRATE OF SILVER
IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS. Second
Edition. Price 5s.
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MR. F. W. HEADLAND, B.A., M.R.C.S.

ON THE ACTION OF MEDICINES. Being the Prize Essay to

which the Medical Society of London awarded the Fothergillian Gold Medal for 1852,
Second Edition. Ffn the Press.
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MR. JOHN HILTON, F.R.S.,
RAVEGEON TO Eﬂ'!!':'ﬁ HOSFITAL:

ON THE DEVELOPMENT AND DESIGN OF CERTAIN POR-

TIONS OF THE CRANIUM. Illustrated with Plates in Lithography. 8vo. cloth.
Jaest ready.

DR. HINDS.

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION

TO THE HIGHER SENTIMENTS; with Observations on Medical Studies, and on
the Moral and Scientific Relations of Medical Life. Post 8vo., cloth, 5s.

s

MR. ©. HOLTHOUSE,
ASSISTANT BURGEON AND LECTUREE ON ANATOMY TO THE WESTMINSTER HOSPITAL.

LECTURES ON STRABISMUS, dclivered at the Westminster Hogpital.
dwo. cloth, 4=,

* We have perused Blr, Holthouse’s lectures with much pleasure.  They contain not only an accurate
exposition of the principles upon which the treatment of the disorder should be conducted, but also va-
rious original suggestions, which will prove useful to the oculist or surgeon in performing the operation ;
for, with all its improvements, it has not hitherto proved so invariably satisfactory as might he |!l|:si1-¢d,,” '£
— Edinfurgh Monthly Jowrnal,

DR. W. CHARLES HOOD,

REBIDENT PHYSICIAN AND SUFERINTENDENT OF BETHLEM HOSPITAL.

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI-
NAL LUNATICS. 8vo. cloth, bs. 6d.

LA g o

ER. HENRY HUNT,
MEMEER OF THE ROYAL COLLEGE OF PHYSICIANS, LONDON.

ON HEARTBURN AND INDIGESTION. svo. cloth, 5s.

e

MR. THOMAS HUNT, M.R.C.S.

THE PATHOLOGY - AND TREATMENT OF CERTAIN DIS-

EASES OF THE SKIN, generally pronounced Intractable. Illustrated by upwards
of Forty Cases. 8vo. cloth, Gs. &

“We have found Mr. Hunt’s practice exceedingly successful in severe obstinate cases—Braifh- T
waite's Relrospeet of Medicine.
R: The facts and views he brings forward eminently merit attention.”’—Brifish and Foreign Medical
i,
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DR. ARTHUR JACOB, F.R.C.S,

FROFESEOR OF ANATOMY AND POHYSIOLOGY IN THE EOTAL COLLEGE OF SURGEONS IN IRELAND.

A TREATISE oN THE INFLAMMATIONS oOF THE EYE-BALL.

Foolzcap 8vo. cloth, bs.

Tt includes the Description and Treatment of the Idiopathie, Serofulous, Rheumatic,
Arthritic, Syphilitic, Gonorrheeal, Post-febrile, and Neuralgic Species ; as well as the
circumscribed Inflammations of the Cornea, Membrane of the Aqueous Humour, Choroid,
Crystalline Lens and Retina; and also Inflammation from Injury, with the Sympathetie 'md.
Phlebitic varieties.

DR. HANDFIELD JONES, F.R.S, & DR. EDVWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY. Iiustrated with

numerous Engravings on Wood. Foolscap 8vo. cloth, 12s. 6d.

*." Mr. Churchill is happy to announce this additional volume to his Manuals, and believes
it will be found fully to sustain the high reputation which the Series has attained.

MR, WHARTON JOMNES, F.R.S,
PEOFESSOR OF OPATHALMIC MEDICINE AND SURGERY IN UNIVERSITY COLLEGE.

A MANUAL OF THE PRINCIPLES AND PRACTICE OF

OPHTHALMIC MEDICINE AND SURGERY ; illustrated with 102 Engravings,
plain and coloured. Foolseap 8vo. cloth, 12s, 4.

% We can assure students that they cannot meet with a hand-book on this subject that is more ably
or more carefully written,*—Medical Gazetfe.

5 YWe entertain little doubt that this work will become o manual for daily reference and eonsultation
by the student and general practitioner.”’—British and Foreign Medieal Review.

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY,

AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay
for 1851. With Illustrations on Steel and Wood. Foolscap 8vo. cloth, 4s. Gd.
A fit sequel to the Bridgewater Treatises: it is philosophically and admirably written."'— Literary

zeble.
Gaﬂ This treatise resembles in style of treatment the famous Bridgewater Treatizes. "' —Afhenaum.

DR. BENCE JONES, F.R.S.

ON ANIMAL CHEMISTRY, in its relation to STOMACH and RENAL

DISEASES. 8vo. cloth, 6s.
¢ Phe work of Dr. Bence Jones is one of the most philosophical and practical which has izsued from
the press for many years past."'—. Lancet,
i 3¢, Benee Jones is already fmmunhi;r known as the author of works and papers on animal chemistry,
and this contribution to his favourite science is caleulated to extend his reputation as an able chemist
and sound physician.'’—Menthly Medical Journal,

MR. KNAGGS.

UNSOUNDNESS OF MIND CONSIDERED IN RELATION TO

THE QUESTION OF RESPONSIBILITY IN CRIMINAL CASES. 8vo. cloth,
4s. Gd.
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MR. LAWRENGE, F.R.S. ®

A TREATISE ON RUPTURES. The Fifth Edition, considerably

enlarged. 8vo. cloth, 16s.

“ The peculiar advantage of the treatise of Mr. Lawrencee is, that he explains his views on the anatomy
of hernia and the different varieties of the disease in a manner which renders his book peculiarly useful
to the student. It must be superfluons to express our opinion of its value to the surgical practitioner.
As a treatize on hernia, presenting a complete view of the literature of the subject, it stands in the first
rank.’" —Edinburgh Medical and Surgical Jowrnal.
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DR. HUNMTER LANE, F.L.S.

A COMPENDIUM OF MATERIA MEDICA AND PHARMACY;

adapted to the London Pharmacopeeia, 1851, embodying all the new French, American,
and Indian Medicines, and also comprising a Summary of Practical Toxicology. Second
Edition. Z4mo. cloth, 55 Gd,
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MR. EDWIN LEE.

THE WATERING PLACES OF ENGLAND, CONSIDERED

with Reference to their Medical Topography. Third Edition. Foolscap 8vo. cloth,
Gs. G,

:
THE BATHS OF FRANCE, CENTRAL GERMANY, & Third %
?
!

Edition. Post 8vo. cloth, Gs. Gd,

THE BATHS OF RHENISH GERMANY. Post 8vo. 3s.

e

MR. HENRY LEE, F.RC.S.,
SURGEON TO THE LOCK NMO3PITAL.

PATHOLOGICAL AND SURGICAL OBSERVATIONS; including

an Essuy on the Surgical Treatment of Hemorrhoidal Tumors,  8vo. cloth, 7= 6d.

B T

DR. ROBERT LEE, F.R.S. |

CLINICAT, REPORTS OF OVARIAN AND UTERINE DIS-

E.""I.EES, with Commentaries. Funls.mp 8vo. cloth, Gs. Gd.

CLINICAL MIDWIFERY : l:ﬂn:;rising the Histories of 545 Cases of

Difficult, Preternatural, and Complicated Labour, with Commentaries. Second Edition.
Foolscap 8vo. cloth, 5.
“t More instructive to the juvenile practitioner than a score of systematic works.''— Laneef.

** Will be consulted by every accoucheur who practises his art with the zeal which it merits.”—Medi-
cal Gazelle,

** An invaluable record for the practitioner.”” —New York Annalist.
**This admirable book of precedents.’ —Boston Medical and Surgical Journal,
** A storchouse of valuable facts and precedents.”’—dmerican Journal of the Medical Seiences. ?

IIIL.

PRACTICAL OBSERVATIONS ON DISEASES OF THE

UTERUS. With coloured Plates. Two Parts. TImperial 4to., 7s. 6d. each Part.
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MR. CHURCHILL & PUBLICATIONS.

MR, LISTON, F.R.S.

PRACTICAL SURGERY. Fourth Edition. 8vo. cloth, 22s.

B B LR R

LONDOM MEDICAL SOCGCIETY OF OBSERVATION.

WIHAT T0O OBSERVE AT THE BED-SIDE, AND AFTER

DEATH. Published by Authority. Second Edition. Fuoolscap 8vo. cloth, 4s. 6d.
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MR, EDWARD F. LONMSDALE,
SUBRGEON TO THE ROYAL ORTHOPEDIC HOSPITAL.

OBSERVATIONS ON THE TREATMENT OF LATERAL CUR-

VATURE OF THE SPINE. Second Edition. 8vo. cloth, s

“ We would wish that this treatise on lateral curvature of the spine were generally read, since much
ignorance prevails concerning the subject, and, consequently, it presents an ample ficld for the quack,
and an opprobrium to the profession.’’—Lancel.
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M. LUGOL.

ON SCROFULOUS DISEASES. Translated from the French, with

Additions by W. H. RANKING, M.D., Physician to the Suffolk General Hospital.
fvo. cloth, 108, G4,

MR. JOSEPH MACLISE, F.R.C.S.

SURGICAL ANATOMY. A Series of Dissections, illustrating the Prin-

cipal Regions of the Human Body.
The singular success of this Work exhausted the First Edition of 1000 Copies within six
months of its completion.

The Second Edition, now in course of publication, Fasciculi I. to VI. TImperial folio,
5s. each,
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MR. MACILVWVAIM,

ON TUMOURS, THEIR GENERAL NATURE AND TREAT-

MENT. 8wvo. cloth, 5s.

P

DR. MAYNMNE.

AN EXPOSITORY LEXICON OF THE TERMS, ANCIENT

AND MODERN, IN MEDICAL AND GENERAL SCIENCE, including a com-
plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and presenting the
correct Pronunciation, Derivation, Definition, and Explanation of the Names, Analogues,
Synonymes, and Phraszes (in English, Latin, Greek, French, and German,) employved in
Science and connected with Medicine. Parts 1., IL., and IIL., price 5. each.
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DR. WM. H. MADDERMN.

THOUGHTS ON PULMONARY CONSUMPTION ; swith an Appen-

dix on the Climate of Torquay. Post 8vo. cloth, 5s.

# This work is the produeet of o mind, sensible alike to the value of earcfully obzerved facts, and of
philosophical reasoning. We condially recommend our readers to peruse this instructive treatise; the

views brought forward are such as to ment eareful attention from every candid pathological inguirer.”?
— London Jowrnal of Medicine.
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DR. MARTIM.

THE UNDERCLIFF, ISLE OF WIGHT: its Climate, History,
and Matural Productions. Post 8vo. cloth, 10s, G,

“* Dr. Martin has rendered good service to patients and practitioners by the publication of this worl.*?
—Medica! Gazelle.

“* A preat variety of information, eollected with much Inbour, and so agreeably placed hefore the
general and professional reader, speak highly for the zeal and ability of the author,’—Lancef,

e ek S

DR. MASON,
INVENTOR OF MASOK'S AYDROMETER.

ON THE CLIMATE AND METEOROLOGY OF MADEIRA :

Edited by Jaumes SHERIDAN K¥owWLES; to which are attached a Review of the State of
Agriculture and of the Tenure of Land, by Georce Peacock, DD, F.R.S.; and an
Historical and Descriptive Aceount of the Island, and Guide to Visitors, by JoEN Driver,
Consul for Greece, Madeira. 8vo. cloth, 18s. ; royal 8vo, £1. 11s. 6d.

L P e

DR. MASSY,

4TH LIGHT DREAGOONS.

ON THE EXAMINATION OF RECRUITS : intended for the Use of
Young Medical Officers on Entering the Army. 8vo. eloth, js, %

i BB A

DR, CHARLESE D. MEIGS,

PREOFESS0E OF MIDWIFERY AND THE DISEASES OF WOMEN AND CHILDREN IN JEFFERSON
MEDICAL COLLEGE, U.S.

A TREATISE ON ACUTE AND CHRONIC DISEASES OF
:ii—illli‘. ﬂl‘*_]_;lel:.!Iﬁ'. OF THE UTERUS. With numerous Plates, coloured and plain, 8vo.

(o= S E R~
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MR. JOHMN L. MILTON, M.R.C.S,

PRACTICAL OBSERVATIONS ON A NEW WAY OF

TREATING GONORRH(EA. With some Remarks on the Cure of Inveterate Cases,
8vo. cloth, Bs,

A B B A A

DR. MOMNRO,

FELLOW 0OF THE ROYAL COLLEGE OF PHYSICIANS.

REMARKS ON INSANITY : it.sI.Nnture and Treatment. 8vo. cloth, Gs.

e see throughout its Enfu evidences of a highly cultivated mind without any assumption, and an
honest spirit of inguiry marked by great zeal and an earnest desire to afford a helping hand to benefit the
condition of the insane.*—Dubiin Quarferly Jowrmnal,

AN ESSAY ON STAMMERING. svo. 2. 6d.

Ehee ot —
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REFORM IN PRIVATE LUNATIC ASYLUMS, 8vo. cloth, 4. é
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* DR. MILLINGEN.
.1

ON THE TREATMENT AND MANAGEMENT OF THE IN-

SANE: with Considerations on Public and Private Lunatic Asylums. 18mo. cloth,
d=. Gd.

¥ Dy Millingen, in one small pocket volume, has compressed more real solid matter than could
be gleaned out of any dozen of octavos on the same subject. We réecommend this vade mecam as the
best thing of the kind we ever pernsed.''—Dr. Johknson's Review.

LA L e L

DR. NOBLE.

ELEMENTS OF PSYCH(}LOGIC‘AL MEDICINE: AN INTRO-

DUCTION TO THE PRACTICAL STUDY OF INSANITY. Post8vo. cloth, 7s. 6d.

L AL A R

DR. J. NOTTINGHAM,
SURGEON TO THE 5T. ANNE'S EYE AND EAR INSTITUTION, LIVERFOOL.

PRACTICAL OBSERVATIONS ON CONICAL CORNEA, AND

on the Short Sight, and other Defects of Vision connected with it.  8ve. cloth, Gs.

A P P

MR. NOURSE, M.R.C.S.

TABLES FOR STUDENTS, Price One Shilling.

1. Divisions and Classes of the Animal Kingdom.

2. Classes and Orders of the Vertebrate Sub-kingdom.

3. Classes of the Vegetable Kingdom, aceording to the Natural and Artificial Systems.
4. Table of the Elements, with their Chemical Equivalents and Symbols.

s

3o Sy Ll —ot

MR. MUNMELEY.

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT
OF ERYSIPELAS, 8vo. cloth, 10s. 6d.

A LA LR A

@rfory Evitions.— Edited by Dr, GREENHILL.

I. ADDRESS TO A MEDICAL STUDENT. Second Edition, 18mo. cloth, 2s. 6d.
II. PRAYERS FOR THE USE OF THE MEDICAL PROFESSION. Second
Edition, cloth, 1s. Gd.
ITI. LIFE OF SIR JAMES STONHOUSE, BART., M.D. Cloth, 4s. Gd.
IV. ANECDOTA SYDENHAMIANA. Second Edition, 18mo. 25
V. LIFE OF THOMAS HARRISON BURDER, M.IN  18mo. cloth, 4z
VI. BURDER'S LETTERS FROM A SENIOR TO A JUNIOR PHYSICIAN,
0N PROMOTING THE RELIGIOUS WELFARE OF HIS PATIENTS, 18mo. sewed, Gd.
VII. LIFE OF GEORGE CHEYNE, M.D.  18mo. sewed, 2= 6d.
VIIl. HUFELAND ON THE RELATIONS OF THE PHYSICIAN TO THE
SICK, TO THE PUBLIC, AND TO HIS COLLEAGUES. 18mo. sewed, Sd.
IX. GISBORNE ON THE DUTIES OF PHYSICIANS. 18mo. sewed, 1s.
X. LIFE OF CHARLES BRANDON TRYE. 18meo. sewed, ls.
XI. PERCIVAL'S MEDICAL ETHICS. Third Edition, 18mo. cloth, 3=
L XII. CODE OF ETHICS OF THE AMERICAN MEDICAL ASSOCIATION. 8d.
? XIII. WARE ON THE DUTIES AND QUALIFICATIONS OF PHYSICIANS.
TR
XIV. MAURICE ON THE RESPONSIBILITIES OF MEDICAL STUDENTS.
i,
XV. FRASER'S QUERIES IN MEDICAL ETHICS. 9d.
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MR, PAGET, JT

LECTURER ON FRYSIDLOGY AT HT. HARTHULDMR“"‘H HOSFPITAL.

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL

MUSEUM OF ST. BARTHOLOMEW'S HOSPITAL. Vor. I. Morbid Anatomy.
8vo. cloth, 5

DITT(, WVel. 1I. Natural and Congenitally Malformed Structures, and Lists of the
Models, Casts, Drawings, and Diagrams. 5s.

R

MR. LANGSTOM PARKER,
STRGEON TO QUEEN'S HOSPITAL, BIRMINGHAM.

THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed
Syphilis, by a safe and successful Method, Third Edition, 8vo, cloth, 10s.

Al LR A LA L

DR. THOMAS B. PEACOCK, M.D,
ASSISTANT POYSICIAN TO ST. TOOMAS'S HOSPITAL, ETC.

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER
OF 1847-8. 8vo. cloth, 5s. fid.
“We know of no work which contains a more complete description of the dizease, and its complica-

1o~ w25 Eifcr ot

? tions. ' —Lancet,
DR. PEREIRA, F.R.S.
SELECTA E PRAESCRIPTIS, Twelfth Edition. 24mo. cloth, 5s.
0

MR. PETTIGREW, F.R.S.

ON SUPERSTITIONS connected with the History and Practice of

Medicine and Surgery. 8&vo. cloth, 7s.

“The anecdotal character of this work cannot fail to render it generally acceptable ; while the good
sense that pervades it, as distant from empty declamation as from ﬁaurd credulity, stamps it with true
historie value.”' —Genlleman's Magazine.

B LA e R

MR. PIRRIE; F.R.5.E.,
EEGIUS PROFESSOR OF SURGERY IN THE UNIVERSITY OF ABERDEEN.

THE PRINCIPLES AND PRACTICE OF SURGERY. with

numerous Engravings on Wood. 8vo. cloth, 21s.

* Professor Pirrie has produced a work which is equally worthy of praise as an admirable text-book
for surgical pupils, and as a book of reference for experienced practitioners. 'We rejoice to find that the

chair of surgery is a0 ably filled in Aberdeen. . . . . Professor Pirrie’s work is clear and trustworthy.
Q}ld}he?di;'hummmmhl real or pretended, are judiciously and candidly discussed.”’—London Journal
& T

PHARMACOPEIA COLLEGIT REGALIS MEDICORUM LON-

DINENSIS. 8vo. cloth, 9s5.; or 24mo, 55

TMPRIMATUR. ?‘
Hie liber, cui titulus, PEARMACOPEIA CoLLEcrr REcALIs MEDpIcoRUM LONDINENSIS,
Datum ex /Edibus Collegii in comitiis censoriis, Novembris Mensis 14* 1850,

JoHANEES AYRTOR PARIS. Preses.
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PROFESESORS PLATTMER & MUSPRATT. i
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THE USE OF THE BLOWPIPE IN THE EXAMINATION OF
MINERALS, ORES, AND OTHER METALLIC COMBINATIONS, Tllustrated
by numerous Engravings on Wood. Third Edition. 8vo. cloth, 10s. 6d.

*." This Edition has been most carefully revised by Professor MUSPRATT, and received
from him considerable additions.

AR PR PR PR P S

THE PRESCRIBER'S PHARMACOP(EIA; containing all the Medi-

cines in the London Pharmacopeeia, arranged in Classes according to their Action, with
their Composition and Doses. By a Practising Physician. Fourth Edition. 3Zmo.
cloth, 2s. 6d.; roan tuck (for the pocket), 35 6d.

“ Never was hali-a-crown better spent than in the purchase of this ° Thesaurus Medicaminum.® This
little work, with our visiting-book and stethoscope, are our daily companions in the carrage.’’—
Dy, Jofinson's Review,

SIR WM. PYM, K.C.H.,
INSPFECTOR-GENERAL OF ARMY HOSPITALS.

OBSERVATIONS UPON YELLOW FEVER, with a Review of

“A Report upon the Diseases of the African Coast, by Sir Wx. Buryerr and
Dr. Beyson,” proving its highly Contagious Powers. Post 8vo. Gs.

DR. RADCLIFFE,

ASSISTANT FUYSICIAN TO THE WESTMINSTER HOSFITAL.

EPILEPSY, AND OTHER AF.FEGTIUNS OF THE NERVOUS

SYSTEM which are marked by Tremor, Convulsion, or Spasm: their Pathology and
Treatment. #vo. cloth, 5s.

* This sketch will serve to make our readers aware of the important nature of the book under notice.
Sufficient has heen said to show the grounds upon which Dr. Radeliffe hopes to effect a complete revo-

lution in all matters relating to the pathelogy and treatment of epilepsy and the cognate disorders, and
to stimulate ingquirers to read the book itself.”—The Lanced.

yer S Cipe ~ot

PROTEUS; OR, THE LAW OF NATURE. svo. cloth, Gs.

THE PHILOSOPHY OF VITAL MOTION. 8vo. cloth, 6s.

DR. F. H. RAMSBOTHAM,

FOYSICIAN TO THE ROYAL MATERNITY CHARITY, ETC.

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI-

CINE AND SURGERY. Illustrated with One Hundred and Twenty Plates on Steel
and Wood; forming one thick handsome volume. Third Edition. 8vo. cloth, 22s.

* Dr. Ramshotham’s work is so well known, and so highly approved by the profession as a work of
refermlu:e and authority in obstetric medicine and surgery, that we need do little more than direct the
attention of our readers to the publication of a third edition. With regard to the engravings, theyare so

numerous, 50 Well exeented, and =o instructive, that they are in themselves worth the whole cost of the
book. " —Medical Gazeite,
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DR. RAMEEBOTHAM,

CONSULTING POYSICIAN TO THE ROTAL MATERNITY CHARLITY.

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Sclection

of Cases, Second Edition. 8wvo. cloth, 12s.

DR. RANKING & DR. RADCLIFFE.

HALF-YEARLY ABSTRACT OF THE MEDICAL SCIENCES;

being a Practical and Analytical Digest of the Contents of the Principal British and Con-
tinental Medical Works published in the preceding Half-Year; together with a Critical
Report of the Progress of Medicine and the Collateral Sciences during the same period.

Volumes I. to XIX., 6s. Gd. each.

“* The sifting which the journals and other medical works undergo, and the judicious selection from
their pages of points of practical interest, and of discoveries of importance in the collateral sciences, form
an important part of the duty of the editor; and, afrer o careful examination of Dr. Ranking’s volumes,
we are bound to state that the duty has been most ably performed.”—Provincial Medieal Jowrnal,

DR. DU BOIS REYMOND.

ANIMAL ELECTRICITY; Editea by H. BENCE JONES, M.D.,

F.R.5. With Fifty Engravings on Wood. Foolscap 8vo. cloth, Gs.

*This gmall volume is o valuable addition to our scientific literature. Those who read with attention
will learn many most important facts from this work, but it demands such attention.”’—Afenaum.,

“ The name of M. Do Bois Reymond is probably known to most of our readers, as that of a zealous
investigator into Animal Electricity. We have now had the opportunity of witnessing some of the
most interesting of these experiments. We beg to tender our thanks to Dr. Bence Jones for this very
seasonable publication, and for the very efficient mode in which he has performed the task.**—Medico-
Chirurgical Repieiw,

e

MR. EVANS RIADORE, F.R.C.S., F.L.S.

L

ON SPINAL IRRITATION, THE SOURCE OF NERVOUS-
NESS, INDIGESTION, AND FUNCTIONAL DERANGEMENTS OF THE
PRINCIPAL ORGANS OF THE BODY ; with Cases, illustrating the Importance

of attending to the peculiar Temperature of the Patient, and the most successful Mode

of Treatment, and on the legitimate Hemedial Use of Water. Post 8vo. cloth, 5z Gd.

THE REMEDIAL INFLUENCE OF OXYGEN, NITROUS

OXYDE, AND OTHER GASES, ELECTRICITY, AND GALVANISM. Post
dvo, cloth, 55 Gd,

e s e

MR. ROBERTORN,
FOEMEELY SENIOER SURGEON TO THE MANCHESTER AND SALFORD LYING-IN HOSPITAL.

ON THE PHYSIOLOGY AND DISEASES OF WOMEN, AND

ON PRACTICAL MIDWIFERY. 8vo. cloth, 12s.

*We honestly recommend this work to our readers as one ealeulated to interest them in the highest
degree.”’—Provincial Medical and Surgical Journal.

* We recommend this work very strongly to all engaged in obstetric practice, or interested in ethno-
logical studies. It possesses practical utility and physiological interest, combined with the froits of a
large experience, great power of observation, and an extensive and varied erndition.”—ifedical Guzcffe.

§
w

!

:
!

—of :a—r%%



B et -

MR. CHURCHILL'S PUBLICATIONS.
-—f - — S — 3

i DR. W. H. ROBERTE0ON, i

FPHYSICIAN TO THE BUXTON BATH CHARITY.

THE NATURE AND T-REﬁTMENT OF GOUT.
Hvo. cloth, 10s. Gd.

i We cannot conclude this notice of Dr. Robertson’s treatise without eordially recommending it as a
sound and practical work, fitted for reference, both as a work of information omn the subject and
as a guide to practice. 2 Prgvineiel Medical Journal.

A TREATISE ON DIET AND REGIMEN.
Fourth Edition. 2 vols. post 8vo. cloth, 12s.

“ It is scarcely necessary that we should add our hearty recommendation of Dr. Robertson’s treatise,
not merely to our medieal readers, but to the publie, over whom they have an influence. It is one of the
few books which is legitimately n:lnptcd both in subject and manner of treatment, to both classes.”’—
Britisk and Foreign Medico-Chivirgical Repiew.

P o B P PR

ER. ROTH.
; ON MOVEMENTS., An Exposition of their Principles and Practice, for

the Correction of the Tendencies to Disease in Infancy, Childhood, and Youth, and for

the Cure of many Morbid Affections in Adults,

Ilustrated with numerons Engravings
on Wood. 8ve. cloth, 10s,

PLAINTS, LOW' SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS-
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases.
Edition. 8wo. 55 6d.

 Dr. Rowe, the first edition of whose work appeared in 1820, claims, with justice, a priority of author-
ship over many other writers in this field of inguiry."*—Laneet.

Thirteenth
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§
DR. ROWE, F.S.A.
NERVOUS DISEASES, LIVER AND STOMACH COM-

AR R A

DR. ROYLE, F.R.S.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.
With numerons Engravings on Wood. Second Edition. Feap. 8vo. cloth, 125, 6d.

This is another of that beautiful and cheap series of Manuals published by Mr. Churchill.
cution of the wood-cuts of plants, flowers, and fruits is admirable.

one."—HBritish and Foreign Medical Review,

The exe-
The work is indeed a most valuable

DR. SHAPTER.

L
THE CLIMATE OF THE SOUTH OF DEVON, AND ITS IN-
FLUENCE UPON HEALTH. With short Accounts of Exeter, Torquay, Teign-
mouth, Dawlish, Exmouth, Sidmouth, &ec. Illustrated with a Map geologically coloured.
Post 8vo. cloth, Vs Ged.

‘e This yolume is far more than a guide-book, It contains much statistical information, with ve

minute local details, that may be advantageously consulted by the medical man before he recommen
any specific residence in Devonshire to his pat!.en: H—Athenaum,

THE HISTORY OF THE UH{]LERA IN EXETER IN 1832,

Ilustrated with Map and Woodcuts, 8vo, cloth, 12, .
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MR. SAVORY, i

MEMEEER OF THE SOCIETY OF AFOTHECARIES,

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- |
NION TO THE MEDICINE CHEST ; comprizing Plain Directions for the Employ-
ment of Medicines, with their Properties and Doses, and Brief Descriptions of the
Symptoms and Treatment of Diseases, and of the Disorders incidental to Infants and
Children, with a Selection of the most efficacions Prescriptions, Intended as a Source
of Easy Reference for Clergymen, and for Families residing at a Distance from Profes-
glonal Assistance. Fourth Edition. 12mo. cloth, 5.

ME. SHAW.

THE MEDICAL REMEMBRANCER; or, BOOK OF EMER-
GENCIES : in which are concizely pointed out the Immediate Remedies to be adopted |
in the First Moments of Danger from Poisoning, Drowning, Apoplexy, Burns, and other
Accidents; with the Tests for the Principal Poisons, and other useful Information. |
Third Edition. 32mo. cloth, 25, 6d,

* The plan of this little book is well coneeived, and the czecution corresponds thereunto. It costs
little money, and will ocenpy little room ; and we think no practitioner will regret being the possessor of
what cannot fail, sooner or later, to be useful to him. " —Brifish and Foreign Medical Repiew.

A A R s

MR. SKEY, F.R.S.

OPERATIVE SURGERY; with Illustrations engraved on Wood. 8vo.

|
cloth, 18z
' Mr. Skey's work is a perfect model for the operating surgeon, who will learn from it not only when
how to operate, but some more noble and exalted lessons, which cannot fail to improve him as a

moral and social agent.*' —Edinburgh Medical and Surgical Journal,

“We pronounce Mr. Skey's ‘Operative Surgery* to Le o work of the wery highest importance—a
work by itself. The correctness of our opinion we trustfully leave to the judgment of the profession.'’—
Medical Gazelle.

e
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DR. SPURGIMN.

LECTURES ON MATERIA MEDICA, AND ITS RELATIONS

TO THE ANIMAL ECONOMY. Delivered hefore the Royal College of Physicians,
8vo. cloth, bs. Gd,

“ Dir, Spurgin has evidently devoted much time and lahour to the composition of these lectures : and
the result is, that he has produced one of the most philosophicel essays on the subject of ** Materia
Medica®® existing in the English languapge.®’~- Psyeliological Jowrnal,

DR. W. TYLER SMITH,
POYSICIAN-ACCOUCHEUR TO ST. MARY'S HOSPITAL.

PARTURITION AND OBSTET:EHGS IlNustrated with Engravings on

Wood, Second Edition, Foolscap 8vo, Preparing.

THE PERIODOSCOPE, a new I::;trument for determining the Date of

Labour, and other Obstetric Caleulations, with an Explanation of its Uses, and an Essay
on the Periodic Phenomena attending Pregnaney and Parturition. 8vo. cloth, 4s.

“We anticipate for the work that which it deserves for its novelty, i.||§enuil.y, and utility—a wide
circulation. It should be in the hands of all medical men who practise midwifery, ' —Medicnl Guzetle,

IIT.

SCROFULA : its Causes and Treatment, and the Prevention and Eradication

of the Strumous Temperament. 8vo. cloth, 7s.

** This treatise is a great improvement on those by which it has heen preceded. The part of Dir. Smith'’s
work with which we are most pleased is that devoted to the treatment of this formidable discase and to
the management of serofulous children.''—Lancet,
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MR. SQUIRE,

CHEMIST ON HEBR MAJESTY'S ESTABLISHMENT.

THE PHARMACOPEIA, (LONDON, EDINBURGH, AND

DUBLIN,) arranged in a convenient TApvurLar Forwm, both to suit the Prescriber for
comparison, and the Dispenser for compounding the formulse; with Notes, Tests, and
Tables. #vo. cloth, 125

8 Mr. Sguire has rendered good service to all who either preseribe or dispense medicines by this worl,
He has suceeeded in bringing together the similar formulie for ready comparison and reference. The
work offers a striking comment on the necessity of uniformity in the strength and preparation of all
medicines which are used in the United Kingdom.”*—Lencet.

¢ & very valuable work. Mr. Sguire’s volume combines the formuls of the three Pharmacoposias, and
at one glance shows the difference of the official preparations of the three Kingdoms, ' —MWedica! Times.

“ A most convenient and well-arranged work ; it will be found of very great utility, both to the pre-
seriber and to the dispenser,” —Medical Gazelfe.

J. STEPHENSON, M.D, & J. M. CHURCHILL, F.L.S.

MEDICAL BOTANY; oOR, ILLUSTRATIONS AND DESCRIP-

TIONS OF THE MEDICINAL PLANTS OF THE PHARMACOPEIAS; com-
prising a popular and scientific Account of Poisonous Vegetables indigencus to Great
Britain, Edited by GILBERT BURNETT, F.L.S., Professor of Botany in King’s
College.

In three handsome royal 8vo. volumes, illustrated by Twe Hundred Engravings, beau-
tifully drawn and coloured from nature, cloth lettered.

Reduced from £6. Gs. to £4.

“* The most complete and comprehensive work on Medieal Botany.!'—Phermaeeidical Jouwrnal.

S0 high is our opinion of this work, that we recommend every student at eollege, and every
surgeon who goes abroad, to have a copy, as one of the essential constituents of his library.*'=—
Dy, Johnson's Medico-Chirurgical Review.

R R R R R R

DR. STEGGALL.
STUDENTS BOOKS FOR EXAMINATION,

1.
A MEDICAL MANUAL FOR APOTHECARIES HALL AND OTHER MEDICAL
BOARDS, Eleventh Edition. 12mo. cloth, 10s.
A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Use
of Candidates for Examination and Practitioners. Second Edition. 12me. cloth, 10s.
I1I.

GREGORY'S CONSPECTUS MEDICINAE THEORETICE. The First Part, con-

taining the Original Text, with an Ordo Verborum, and Literal Translation. 12mo.
cloth, 10s.

LV.
THE FIRST FOUR BOOKS OF CELSUS; econtaining the Text, Ordo Ver-

borum, and Translation. Second Edition. 12mo. cloth, 8s.

*.* The above two works comprise the entire Lotin Classics required for Examination at
Apothecaries” Hall,

Y

A TEXT-BOOK OF MATERIA-MEDICA AND THERAPEUTICS. 12mo. eloth, 7s.

V.

FIRST LINES FOR CHEMISTS AND DRUGGISTS PREPARING FOR EX-
AMINATION AT THE PHARMACEUTICAL SOCIETY. 18mo. cloth, 3s. 6d.
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$ DR. ALFRED TAYLOR, F.R.5,

LECTURER ON MEDICAL JURISPRUDENCE AND CHEMISTREY AT GUY'S HOSPITAL.

A MANUAL OF MEDICAL JURISPRUDENCE, Fith Edition.
Feap. 8vo, cloth, 125, Gd.

“We recommend Dr. Taylor's work as the ablest, most comprehensive, and, above all, the most |
ractical useful book which exists on the subject of legal medicine. Aoy man of sound judgment, whoe |
s mastered the contents of Taylor's © Medical Jurisprudence,” may go into o Court of Law with the |
most perfect confidence of being able to acquit himself creditably.”*—Medico- Chirurgical Review.
8 Pr. Taylor possesses the happy art of expres=sing hmself on ascientifie topie in intelligible language.
The size of hiz Manual fits it to be a circuit companton.®*—Luw Times.

11.
ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
MEDICINE. Feap. &vo. cloth, 12s. 6d.

“ An excellent and valuable manual. We predict for it a very favourahle reception by the profession.
It contains all that Kind of information which a medical man will be glad to have access to when he has
the prospect of appearing in the witness-box.""— Edinburgh Medical Journal.

AL AR e o \

MR. TAMPLIN, F.R.C.S.E.,

SURGLEON TO, AND LECTURER ON DEFORMITIES AT; THE ROYAL ORTHOPEDIC MOSIITAL.

LATERAL CURVATURE OF THE SPINE: its Causes, Nature, and

Treatment. 8vo, cloth, 4s,

B e s e

DR. THEGQPHILUS THOMPSOM, F.R.S, ?
CLINICAL LECTURES ON PULMONARY CONSUMPTION. %
l

With Plates. 8vo. cloth, 75 Gd.

* The extracts we have already made are sufficient to show the practical character of Dr. 'l“hmlipsm{’s

waork. The volume abonnds in useful and Instructive matter, and displays Dr. Thompson's talents in
a very favourable light.**— Diublin Medical Press.

ro- LR ot
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HEMRY THOMPSOMN, M.B. LOMND., F.RC.S,
SURGEON TO THE MARYLEBOXE AXD TO THE DLENIEIM DISFEXNSARIES.

STRICTURE OF THE URETHRA; it Pathology and Treatment.

The last Jacksomian Treatise of the Royal College of Surgeons. With Plates. 8vo.
cloth, 10s.
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DR. TILT.

II
- 3 5 [
ON DISEASES OF WOMEN AND OVARIAN INFLAM-
MATION IN RELATION TO MORBID MENSTRUATION, STERILITY,
PELVIC TUMOURS, AND AFFECTIONS OF THE WOMBE. Second Edition.
dvo. cloth, 95
““We rejoice to see that physicians of weight and authority are beginning to look beyond the os and
cervix uteri for the causes of disease in these parts. Already a reformation somewhat analogous to what
Abernethy effected for surgical diseases has commeneed, and we feel assured that Dr. Tilt's work will
powerfully co-operate in helping it forward, and in placing the pathology and therapeutics of discases of
the female generative organs upon a qound and permanent basis. ™’ —Dublin Quarferly Review.

ON THE PRESERVATION OF THE HEALTH OF WOMEN

? AT THE CRITICAL PERIODS OF LIFE. Foolscap 8vo. cloth, 4s. Gd. A

“ Dur apology for the length of our extracts from Dr, Tilt's work, if any be necessary, is the interesting ?
nature of the subject to which these extracts have reference, and the fact that they present a more con-
cise and consistent sketeh of the pathology of what is termed the erifical age of women than we have
yet met with, and we trust that D, Tilt will find time to write & more extended treatize on the same
subject. ' —dmerican Jowrnal of Medical Sciences,
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DR. ROBERT B. TODD, F.RS., $
PHYSICIAN TO KING'S COLLEGE TOSFITAL.

CLINICAL LECTURES ON PARALYSIS, DISEASES OF THE
BRAIN, and other AFFECTIONS of the NERVOUS SYSTEM. Foolscap Svo.

“The work will soon be in the hands of every practitioner who desires to be informed of the present
state of knowledge in regard to'diseases of the nervous system. It is exceedingly casy reading, and re-
plete with just such information as the scientific practitioner requires.”'—Medical Tines and Gazeife.

Ll

MR. TUKE.

DR. JACOBI ON THE CONSTRUCTION AND MANAGEMENT

OF HOSPITALS FOR THE INSANE. Trmnslated from the German, With In-
troductory Observations by the Editor. With Plates. 8vo. cloth, 9.

DR. TURNMNBULL,
FHYSICIAX TO THE LIVERPOOL NORTHERN HOSPITAL.

A TABULAR VIEW AND SYNOPSIS OF THE PHYSICAL

SIGNS AND DIAGNOSIS OF THE DISEASES OF THE LUNGS. With
Woodeuts, mounted on cloth, 5z boards.

*This tabular view, affording a coup d’oeil of the various auseultatory &e. phenomena discoverable in
health and dizease, will prove useful to many lpr:l.:l'ltinncrs, as well as students, in their investigation of

WITH OBSERVATIONS ON THE TREATMENT AND ON THE 1JSE OF
COD-LIVER OIL AND OTHER REMEDIES. Second Edition. 8vo. cloth, 4s,
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thoracie maladies.” —Medico-Chirurgical Review. é
AN INQUIRY HOW FAR CONSUMPTION IS OURABLE; %

DR. UNDERWOOD.

TREATISE ON THE DISEASES OF CHILDREN, Tenth Edition,

with Additions and Corrections by HENRY DAVIES, M.D. 8vo. cloth, 155

Bl LR R L

VESTIGES OF THE NATURAL HISTORY OF CREATION,

Tenth Edition. Illustrated with 100 Engravings on Wood. 8vo. cloth, 125, 6d.
EY THE SAME AUTHOR.

EXPLANATIONS: A SEQUEL TO " VESTIGES.”

Second Edition. Post 8vo. cloth, 5s.

DR. VAN OVEMN.

ON THE DECLINE OF LIFE IN HEALTH AND DISEASE;

' heing an Attempt to Investigate the Causes of LONGEVITY, and the Best Means of
| Attaining a Healthful Old Age. &vo. cloth, 10s. 6d.

Lo

DR. WAGSTAFF. "f

i
é ON DISEASES OF THE MUCOUS MEMBRANE OF THE

THROAT, and their Treatment by Topical Medication. Post 8vo. cloth, 45, 6d.
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MR. WADE, F.R.C.S. i
SENIOR SURGEON TO TIE WESTMINSTEE DISFENSARY.

STRICTURE OF THE URETHRA; its Complications and Effects.

With Practical Observations on its Causes, Symptoms, and Treatment; and on a Safe |
and Efficient Mode of Treating its more Intractable Forms. 8vo. cloth, 5s. |

 Mr. Wade is well known to have paid great attention to the subject of stricture for many years past |
and is deservedly looked upon as an authority on this matter."— MWedical Times and Gazef ,g_r i

DR. WALLER, {

LECTURER ON MIDWIFERY AT S5T. THOMAS'S HOSPITAL.

ELEMENTS OF PRACTICAL MIDWIFERY; or, COMPANION

TO THE LYING-IN ROOM. With Plates. Third Edition. 18mo. cloth, 3s. 6d.

“ Students and practitioners in midwifery will find it an invaluable pocket companion.””—MWedical
Times and Gazelle.
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MR. HAYNES WALTON, F.R.CS.,
SEURGEON TO THE CENTREAL LONDON OPHTHALMIC HOSPITAL.

OPERATIVE OPHTHALMIC SURGERY. With Engravings on
Wood. Svo. cloth, 18s.

“Wie have carcfully examined the hook, and con consistently say, that it is eminently a practical
work, evincing in 1ts author great research, a thorough knowledge of his subject, and an aceurate and
most observing mind.**—Dublin Quarderly Jouwrnal,
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DR. WARDROP.

-‘E ON DISEASES OF THE HEART. 8vo. cloth, 12s.

BN A
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DR. EBEN. WATSON, AM,
LECTURER ON THE INSTITUTES OF MEDICINE IN THE ANDERSONIAN UNIVERSITY, GLASGOW.

ON THE TOPICAL MEDICATION OF THE LARYNX IN
CERTAIN DISEASES OF THE RESPIRATORY AND VOCAL ORGANS.

i L T

DR. WEGG.

OBSERVATIONS RELATING T0 THE SCIENCE AND ART |

OF MEDICINE., 8vo. cloth, Bs. |

*¢ e have much pleasure in stating, that the work is highly instructive, and proclaims its author to
be a sober, sound, and able physician.*'—London Jowrnal of Medicine,
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MR. T. SPENCER WELLS, F.R.C.S,
) LATE ASSISTANT SURGEON IN MALTA HNOSPITAL. i;

 PRACTICAL OBSERVATIONS ON GOUT AND ITS COMPLI-

CATIONS, and on the Treatment of Joints Stiffened by Gouty Deposits. Foolscap vo.
cloth, 5s.
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MR. CHURCHILL'S PUBLICATIONS.

DR. WHITEHEAD, F.R.C.S.,

EURGEON TO THE MANCHESTER AND SALFORD LYING-IN HOSPFITAL.

ON THE TRANSMISSION FRhM PARENT TO OFFSPRING
OF SOME FORMS OF DISEASE, AND OF MORBID TAINTS AND
TENDENCIES. 8vo. cloth, 10s. 6d.

THE CAUSES AND TREATMENT OF ABORTION AND

STERILITY : being the result of an extended Practical Inquiry into the Physiological
and Morbid Conditions of the Uturua, with reference ﬁpeui:i":,' to Lencorrhoeal Affec-
tioms, and the Diseases of Menstrnation. 8vo. cloth, 12s.

“The work is valuable and instructive, and one that refleets much credit alike on the industry and
practical skill of the author.” *—MWedico-Chirurgical Review.

MR, WILLIAM R. WILDE, F.R.C.5.1.

AURAL SURGERY, AND THE NATURE AND TREATMENT
OF DISEASES OF THE EAR. 8vo. cloth, 12:. 62 :

# We have no hesitation in expressing our opinion that the book is by far the hest treatise on Aural
Surgery which has yet appeared in any language.*'—Mledical Times and (Fozetie.
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ODR. JOHN CALTHROP WILLIAMS,
LATE POYSICIAN TO THE GENERAL IOSPITAL, NOTTINGHAM.

PRACTICAL OBSERVATIONS ON NERVOUS AND SYM-
PATHETIC PALPITATION OF THE HEART, as well as on Palpitation the
Result of Organic Disease. Second Edition, 8vo, cloth, Gs,

“ From the extracts we have given, our readers will see that Dr. Williams"s treatise is both able and
practical ' —Medieal Times.

““The work 15 caleulated to add to the author®s reputation, and it is creditable to the provineial prac-
titioners of England that so useful a treatise should have emanated from one of their body."—Dehlin
Medical Press,

DR. J. WILLIAMS.
I

INSANITY : its Causes, Prevention, and Cure; inclnding  Apoplexy,
Epilepsy, and Congestion of the Brain. Second Edition. Post 8vo. cloth, 10s. 64,

ON THE ANATOMY, PHYSI(JIIi.{}GY, AND PATHOLOGY OF

THE EAR; being the Prize Essay in the University of Edinburgh. With Plates.
fivo. cloth, 10s. Gd.
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DR. JAMES WILSON.

THE PRINCIPLES AND PRACTICE OF THE WATER CURE,
and HOUSEHOLD MEDICAL SCIENCE, in Conversations on Physiology, on

Pathology, or the Nature of Disease, and on Digestion, Nutrition, Regimen, and Diet.
8vo. cloth, 10z, 6d.
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DR. G. C. WITTSTEIN.

PRACTICAL PHARMACEUTICAL CHEMISTRY: An Explanation

of Chemical and Pharmacentical Processes, with the Methods of Testing the Purity of
the Preparations, deduced from Original Experiments. Translated from the Second
German Edition, by STEPHEN DARBY. 18mo. clath, 6s.
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MR ERASMUS WILSON, F.R.S.

Y

THE ANATOMIST'S FADE—MEICUM: A SYSTEM OF HUMAN

ANATOMY. With numerous Ilustrations on Wood. Sixth Edition, Foolscap 8vo.
cloth, 125, fid,

** As a satisfactory proof that the praize we bestowed on the first edition of this work was not
unmerited, we may observe it has heen equally well thought of in foreizn countries, having heen
reprinted in the [United States and in Germany. In every respect, this work, as an anatomical guide
for the student and the practitioner, merits our warmest and most decided praise.”—MWedical Gezelfe,

DISEASES OF THE SKIN: A Practical and Theoretical Treatise on
the DTAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS-
EASES. Third Edition. 8vo. cloth, 125,

Tue same Worg; illustrated with finely-executed Engravings on Steel, accurately co-
loured. &vo. cloth, 30s. i

The work 15 very considerably improved in the present edition. Of the plates it is impossible to
speak too highly. The representations of the various forms of cutaneous disease are singularly accurate,
and the colouring exceeds almost anything we have met with in point of delicacy and finish.*—British
and Foreign Medical Review.

1171

HEALTHY SKIN: A Treatise on the Management of the Skin and Hair
in relation to Health. Fifth Edition. Foolscap 8vo. 25 Gd.

“The stadent will be delighted to find his labours g0 much fagilitated: and 2 few hours of agreeable
gogiety with a most pleasantly-written book will do more to make him acquainted with a class of ohscure
diseases than all that bas been previously written on the subject. ' —Lancef,

PORTRAITS OF DISEASES OF THE SKIN. Folio Fasciculi I. %

Lk

to XI. Containing Four highly-finished Coloured Plates. 20s. each.

' May he truly designated a splendid pesformance, surpassing, in the artistic heanty of itz delinen-
tions, and fully equalling in their fidelity to nature, any thing which has yet been hrought out in this
eountry or on the continent. We ean scarcely speak too strongly of the merits of this work."” —British
and Foreigpn Medical Review,

¢ We have never hefore seen a work more beautifully got up, both as regards the typography and the
execution and colouring of the plates. Ewen Alibert’s grand work sinks into the shade when placed by
the side of that of Mr. Wilson's,”"— Larcet. "

ON SYPHILIS, CONSIITUTIONAL AND HEREDITARY :
AND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates. 8vo. cloth,
16s,

L o

DR. FORBES WINSLOWV.

TETTSOMIAN LECTURES ON INSANITY. 8vo. cloth, 5s.
A SYNOPSIS OF THE LAW OF LUNACY: as far as it selates

to the Organization and Management of Private Asylums for the Care and Treatment of
the Insane. In the form of a Chart, varnished, mounted on canvas and rollers, price Gs.

MR. YEARSLEY.

DEAFNESS PRACTICALLY ILLUSTRATED; being an Exposition

of Original Views as to the Causes and Treatment of Diseases of the Ear. Fourth
% Edition. Foolscap 8vo., 2s. Gd. -:1;-
11

ON THE ENLARGED TDNSIL. AND ELONGATED UVULA,

and other Morbid Conditions of the Throat. Fourth Edition. 8vo. cloth, 5s
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“We hem give Mr. Churchill public thanks for the positive benefit conferred on the
Medical Profession, by the series of beautiful and cheap Manuals which bear his imprint."—
British and Foreign Medical Review.

CHURCHILLS SERIES OF MANUALS. | %

AGGREGATE SALE 68,500 COPIES.

DR. GOLDING BIRD, F.R.S, and CHARLES BROOKE, M.B. Cantab, F.R.S.
ELEMENTS OF NATURAL PHILOSOPHY;

Being an Experimental Introduction to the Study of the Physical Sciences, with numerous
Illustrations on Wood. Fourth Edition. Feap. 8vo. cloth, 12s. 6d. i

DR. CARPENTER, F.R.S5.

A MANUAL OF PHYSIOLOGY.
With numerous Tllustrations on Steel and Wood. Second Edition. Feap. 8vo. cloth, 12s, fd.

MR. FERGUSSON, F.R.S.E.

A SYSTEM OF PRACTICAL SURGERY.
With numerous Illustrations on Wood. Third Edition. Feap. 8vo. cloth, 125, 6d.

MR. FOWNES, PH.D., F.R.S. ‘
A MANUAL OF CHEMISTRY. §

With numerous Illustrations on Wood. Fifth Edition. Feap. 8vo. cloth, 12s. 6d.
MER. WHARTON JONES, F.R.5.
A MANUAL OF OPHTHALMIC MEDICINE & SURGERY.
With Coloured Engravings on Steel, and Illustrations on Wood. \
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Dr. HANDFIELD JONES, F.R.S, & Dr. EDWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY.
Illustrated with numerous Engravings on Wood. Foolscap 8vo., cloth, 125 6d.

DR. ROYLE, F.R.S,
A MANUAL OF MATERIA-MEDICA.

With numerouns Illustrations on Wood. Second Edition. Feap. 8vo, cloth. 12s. Gd. |

DR. ALFRED TAYLOR, F.R.S.
A MANUAL OF MEDICAL JURISPRUDENCE.
Fifth Edition. Feap. 8vo. cloth, 125, Gd.

BY THE -SAME AUTHOR.

ON POISONS.
Feap. Bvo. cloth, 12s. fd.

Feap. 8vo. cloth, 125 6d. i
|
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MR. ERASMUS WILSON, F.R.S. Ei
THE ANATOMIST’S VADE-MECUM ; %

A SvareEar o Huoamaw Awaromy. With nomerous Illustrations on 1|i.‘J|uu:|-Ll Sixth E{]ttmn
Feap. Bvo. cloth, 125 6d.
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