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PREFACE.

L L % g

T present volume does not pretend to be a complete
treatise on the subjects which are discussed in its sue-
cessive sections. The mass of the materials of which
it is composed formed the substance of the Lumleian
Lectures delivered at the Royal College of Physicians
in the months of February and March 1843 and 1844.
The first series of Lectures was afterwards published
in the London Medical Gazette (May 1843). The
physiological and pathological doctrines advanced in
those lectures attracted the attention, and subsequent
favourable notice, of many whose opinions the author

highly valued*.

* Vide Lectures on the Practice of Physic By T. Watson, M.D. Vol i.

2d Edition. o

Physiological Anatomy of the Brain, &e. By R. B. Todd, M.D. FRS.
London, 1845, Page 249.

Prineiples of Medicine, By €. J, B, Williams, M.D.  Page 126,

Report on the Progress of Anatomy and Physiology in 1843-44. By William
Budd, M.,

Report on the Progress of Human Analomy and Physiology in the Year 15423,
By J. Paget, Leeturer on General Anatomy and Physiology at St. Bartho-
lomew's Hospital.
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Encouraged by such authorities, it appeared more
advisable, instead of publishing the sccond series of
lectures 1solated from the first, to revise both series, and
submit them, as a connected whole, to the consideration

of the medical profession.

Although the following physiological, pathological,
and practical essays were delivered in the form of lec-
tures, it must be mentioned that the audience to whom
they were addressed was composed of persons well
versed m the different subjects discussed, and hence all
clementary matter was avoided as much as possible.
Each subject was touched upon only in reference to
those parts of it where the author supposed he had
some novelty to communicate, or where he thought
there were erroneous opinions to be combated, or where
he hoped to be able to offer suggestions which might
lead to the more successful treatment of the diseases

into the history of which he had entered.

The circumstances just alluded to will account for
an unavoidable incompleteness in treating the topies
which form the subjects of several sections. DBut as

the original courses of lectures were not designed for
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the systematic instruction of beginners, so the present
work is rather addressed to those members of the pro-
fession who may have adopted opinions relative to the
physiology and pathology of the brain which the anthor

deems erroneous.

In the first three sections the author has endeavoured
to establish more correct ideas upon the peculiarities of
the circulation within the cranium ; upon the effects of
alternations of vaseular pressure within that cavity on
the functions of the brain; and upon the proximate

cause of apoplexy and other comatose affections.

In the four remaining sections munerous facts are
adduced which show how far the affections of one -
portant organ may, and often do, depend upon disease
going on, perhaps insidiously and unsuspected, in
another.  This result is more likely to be observed when
striking symptoms arise from great disturbance in the
cirenlation of any particular organ, and at the same time
an intelligible and close connexion or relation through
the blood-vessels ean be shown to exist between that and
some other organ. It is then readily understood how

structural changes in the one will first produce disturbed
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functions, and ultimately lesions of structure, i the
other ; for as the blood is constantly moving in a
circle, so does obstruction to its course at one point
soon involve stagnation, or other irregularity, in different
parts of its circuit, and soonest in those parts which

are most directly connected through the blood-vessels.

The illustration of this pathological primciple is
exhibited in the last four sections by establishing the
frequent connexion between affections of the brain and
structural diseases of the heart. Through the improved
physiology of the mervous centres, the pathology of
those important organs has been much simplified of
late years ; and by the employment of auscultation in
the investigation of diseases of the heart, their diagnosis
has been rendered accurate, and their freatment im-

proved to a surprising extent.

In directing attention to the much more frequent
coexistence of structural lesions of the heart in affections
of the brain and nervous system than is commonly
known, and in more correctly estimating the influence
of modifications in the circulation within the cranium

on the brain, it may be fairly anticipated that still
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further advances will be made in the ;mthni{}g}' and

treatment of affections of this latter organ.

The nature of the inquiry into the above-mentioned
topics has compelled a frequent allusion to, and a free
commentary on, the opimons of many modern writers ;
but in doing so the author has been mfluenced by no
ignoble wish to raise himself a reputation at the ex-
pense of others ; where he has been compelled to differ,
he has endeavoured to do so respectfully.  This apology
applies more especially to the dissent expressed in the
early sections from some of the pathological opinions
entertained by a late distinguished physician, Dr.
Abererombie, whose various and valaable contributions
to medical literature, and whose high professional cha-
racter, will cause his memory to be venerated, not only
by his contemporaries, but by all succeeding genera-

tions of British physicians.

Some new matter, and a few cases bearing upon the
pathological doctrines maintained in the different see-
tions, have been introduced ; the observations on the

treatment of apoplexy and hemiplegia®, as well as those

* Section V.
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upon the treatment of acute affections of the heart
accompanied with symptoms of nervous irritation®,
have been extended considerably beyond their original
limits in the lectures delivered before the College of
Physicians.  The author has hoped to render the work
of more practical value than it would otherwise have
possessed without such applications of principles to
treatment. On the other hand, he has been unwilling
to introduce a long array of cases of apoplexy and
hemiplegia, the particulars of which would not differ
from those recorded by many preceding writers in any
other important point than m the wuniform attention

which was paid to the state of the heart.

Some explanation may be expected to account for
the diversity of style in which the different sections are
composed. This has resulted from a great part of the
work having been originally delivered and published in
the form of lectures, while the remainder has been
written with more deliberation. Unless the whole
of the original matter had been recomposed, this
imperfection could not have been avoided ;  the advan-

tages to be obtained by such a labour would hardly

* Beetion VII,
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DISORDERN

OoF THE

CEREBRAL CIRCULATION.

SECTION 1.

ON THE PECULIARITIES OF THE CIRCULATION 1IN
THE BRAIN.

Tue pathology of the brain and spinal cord has of late
years derived great and valuable elucidation from the
improved physiology of these nervous centres. The
functions of particular parts of the cerebro-spinal system
have been clearly pomted out by a succession of expe-
rimentahsts following i the path which was first so
successfully trodden by our distinguished countryman,
the late Sir Charles Bell.  But the simplification of the
pathology of many complex affections of these organs,
which, althongh bearing considerable resemblance n
their symptoms, are in essence very different—* facies
non omnibus una, nee diversa tamen—has, 1 believe,
been effected principally by the researches of Dr.
Marshall Hall.  While great progress has been made
1
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in the diagnosis of nervous affections, particularly in
reference to the real source of irritation to the nervous
centres, 1t appears to me that there has not been a
corresponding advance in our pathology of affections of
the brain depending on the state of the cirenlation in
that organ.

If the influence of the nervous centres upon the
circulation, upon the force and frequency of the heart’s
contractions, be a well-established fact in physiology,
it is no less icontestible that the functions of these
same nervous masses are greatly dependent upon the
circulation of blood through them.  In order that the
brain should perform its functions freely and vigorously,
it is above all things necessary that it should receive a
sufficient supply of arterial blood, and that no obstacle
should impede the return of venous blood from the
cranium.

Impressed with a conviction that some erroneous
opinions, in reference to the circulation within the
cranium, are very generally entertained, and that these
errors obstruet our advances in the pathology of a most
important organ, 1 shall endeavour in this section to
establish more correet principles on this part of the
physiology of the brain, and shall, in the succeeding
sections, apply those principles to the elucidation of
several serious cerebral affections.

I therefore propose to inquire, i the first place;
what modifications the ecireulation in the brain is
capable of undergoing in health and disease : secondly,
how far the central organ of the circulation, the heart,
when its circulating powers are increased or diminished,
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is capable of disturbing the functions of the brain, and
in what manner these changes in the eireulation affect
the brain.

Many physicians of high attainments have directed
their attention to the peculiarities of the circulation
within the cranium ; and they, from experiments, and
reasonings founded on the mechanical construction of
the cranium, have arrived at the conelusion, that the
absolute quantity of blood within the craninm is at all
times nearly the same.

Morbid anatomists, in apparent opposition to this
conclusion, are in the habit of describing congestions
of the blood-vessels of the brain, states of hyperaemia
of that organ, and so on; while practical men are con-
tinually speaking of determination of blood to the
head, of plethora of the cerebral vessels ; and assuming
that such states actually exist, they employ various
remedies to diminish these supposed conditions of
repletion.

It will, I think, be not without mterest and mstruc-
tion, if we more closely investigate on what grounds
the bramn has been supposed to be exempted from those
variations in the quantity of blood in its vessels, which
are generally admitted to be such frequent pathological
conditions of the vascular system m other organs.

This doctrine of the invariable quantity of blood
within the eranium, was first asserted, as far as 1 can
ascertain, by Dr. Alexander Monro, at Edinburgh.
He observes,® “as the substance of the bramn, like

* Observations, &e. on Nervous System.  Alexander Monro, M.D. 1783,
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that of the other solids of our body, is nearly incom-
pressible, the quantity of blood within the head must be
the same at all times, whether in health or discase, in
life or after death, those cases only excepted in which
water or other matter is effused or secreted from the
blood-vessels ; for in these cases, a quantity of blood,
equal in bulk to the effused matter, will be pressed out
of the cranium.  Monro used to illustrate this doetrine
by exhibiting a glass-globe, filled with water, and
desiring his pupils to remark that not a dvop of the
fluid escaped when its aperture was inverted.

In an appendix to Dr. Abercrombie’s admirable work,
entitled “ Pathological and Practical Researches on
Discases of the Brain and Spinal Cord,” he has given,
under the modest title of “ Conjectures in regard to the
Circulation in the Brain,” some most interesting and
novel views on this point of physiology. Dr. Aber-
crombie’s opinions are primarily founded on the
appearances of the brain in animals which have been
bled to death: he remarks, “ While in such animals
all the other organs have been completely drained of
blood, the bram has in general presented, in this
respect, its usual appearance, and in some cases the
superficial cercbral veins have even been found dis-
tended.”  When similar experiments were repeated on
other amimals after a small opening had been made in
the eranium by the trephine, the brain was found, on
the contrary, as much drained of blood as any other
part of the body.

Dr. Abercrombie quotes as his authority for these
unexpected conditions of the brain, some experiments
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SUPPOSED TO BE INVARIABLE.

of Dr. Kellie,* and states that these phenomena may
be explained by reference to the peenliarities in the
structure of the head. “The eranium,” he observes,t
“1s a complete sphere of bone, which is exactly filled
by its contents, the brain, and by which the brain is
closely shut up from atmospherie pressure, and from
all influence from without, except what is communi-
cated throngh the blood-vessels which enter it. In an
organ so situated, it 1s probable that the quantity of
blood circulating in its vessels cannot be materially
imereased, except something give way to make room
for the additional quantity, because the cavity is already
completely full ; and it is probable that the quantity
annot be materially diminished, exeept something
entered to supply the space which would become
vacant.  Upon the whole, then, I think we may assume
the position as being i the highest degree probable,
that, m the ordinary state of the parts, no material
change can take place in the absolute quantity of
blood cireulating in the vessels of the bram.”

The accuracy of the experiments of Dr. Kellie, and
his inferences from them, have not only been adopted
by Dr. Abercrombie, and supported by arguments
founded on the mnutable laws of physies, but they
have also been sanctioned by some of the first medical
authorities of the present day.

Many public lecturers have promulgated the opinion
that the bramn 1s the only organ which, under the

* Medico-Chirurgical Transactions of Edinburgh, vol. i. p. 2,
+ Op. cit. p. 302,
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ordinary state of the parts, contains at all times the
same quantity, or very nearly the same quantity, of
blood. “This depends,” remarks Dr. Watson, “upon
the mechanical construction of the eranium, and is
capable of explanation upon the known principles of
hydraulies.”  “This eonclusion, which would be ar-
rived at by @ priori reasoning, is confirmed by certain
very curious experiments performed by Dr. Kellie,
from which we learn that, in animals bled to death,
the brain presented its ordinary appearance, or even
seemed to contain more blood in its superficial vessels
than usual; and in one instance the sinuses were
loaded with dark blood, and the pia mater injected
with florid blood.” *

Other modern writers on the pathology of the brain
have carried these theories of Dr. Kellie and Dr.
Abercrombie still farther. Thus we find it stated by
Dr. Clutterbuck,t “that no additional quantity of
blood can be admitted into the vessels situated in the
bram, the cavity of the skull being already completely
filled by its contents. A plethoric state, or over-
fulness of the cerebral vessels altogether, though often
talked of, can have no real existence; nor, on the

* Lectures on Medicine, MepicaL Gazrrre, Vol 27. I have the satisfaction
of finding that the whole of this interesting subjeet has been eavefully reconsidered
by Dr. Watson, who handsomely admits that the experiments and arguments brought
forward in this section * have most convincingly shown that the conclusions of
Dr. Kellie and others were erroneous. The theory which is thus demolished,”
continues Dr. Watson, * involved probably more than one erroneous assumption.
By this refutation of a prevalent error, not unlikely to warp or mislead onr practice
in some cercbral disorders, the seience of medicine has derived an essentinl serviee.”
(Lectures on the Practice of Physic, vol. 1. p. 361-3. 24 edition).

T Article on Cerebral Apoplexy, in the Cyclopeedia of Practical Medicine.
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other hand, can the quantity of blood within the
vessels of the brain be diminished.  No abstraction of
blood, therefore, whether it be from the arm or other
part of the general system, or from the jugular vems
(and still less from the temporal arteries), can have
any effect on the blood-vessels of the brain, so as fo
lessen the absolute quantity of blood contained within
them.”

Thus Dr. Clutterbuck not merely adopts the opinion
of Dr. Abercrombie, that in the ordinary state of the
parts no material change can take place in the quantity
of blood in the vessels of the brain, but he mamtains
that no abstraction of blood can lessen the quantity of
blood in them.

Dr. Kellie’s experiments (as quoted by Dr. Aber-
crombie) are cited by Dr. Clutterbuck in support of his
opinions.  Even foreign writers have been influenced
by the opinions of Dr. Abercrombie; and thus Ro-
choux, although he deseribes an intense state of
congestion of the blood-vessels of the head, both
external and internal, in cases of apoplexy which ter-
minate fatally within forty-eight hours from the seizure,
makes the following remarks® .— Although the brain
receives an enormous quantity of blood, still its cireu-
lation 1s carried on in such a way, that the quantity of
blood within it i1s constantly the same, or nearly so.
This important point of physiology has been placed
beyond a doubt by the interesting experiments made
upon sheep by Monro and Kellie, as well as by their

* Rochionx, Recherches sur L';'ﬁ,llnp]{:xiu, [ 311, Paris, 1833,
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observations on the brains of those who have died by
hanging.”

Such, then, are the physiological doctrines with
respect to the peculiarities of the circulation in the
cranium, which have been promulgated by many dis-
tinguished writers and teachers of the present day.
One and all appear to refer to the experiments of Dr.
Kellie, and to the mechanical structure of the eranium,
in support of this theory of the invariable quantity of
blood in the vessels of the cranium. It becomes, then,
a point of primary importance, in commencing the
reconsideration of this subject, to examine with care
the often-quoted experiments of Dr. Kellie. I shall
therefore proceed to give a concise account of them.
[ am more strongly induced to give an abstract of these
experiments, because I suspect that most writers on
this subject, subsequent to Dr. Abercrombie’s publi-
cation, have been satisfied with his allusions to the
experiments of Dr. Kellie, and that few have taken the
trouble to analyse the original account of them. As 1
proceed with this abstract, I shall detail analogous
experiments performed by myself. The physiological
conclusions deduced from them will contrast very
forcibly with the opinions on this peculiarity of the
cerebral circulation which have been maintained by
Dr. Abercrombie, Dr. Kellie, and other modern British

authors.
Dr. Kellie inferred from his experiments—

1. That a state of bloodlessness 1s not discovered in
the brains of animals which have died by haemorrhage ;
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but, on the contrary, very commonly a state of venous
cerebral congestion.

2. That the quantity of blood in the cerebral vessels
is not affected by gravitation, or posture of the head.

3. That congestion of the cerebral vessels is not
found in those instances where it might be most ex-
pected ; as in persons who die by hanging, strangulation,
suffocation, &e.

4. That if there be repletion or depletion of one set
of vessels (arteries or veins) in the eranium, there will
be an opposite condition of the other set of vessels.

[ shall proceed to detail a few of the experiments
performed by Dr. Kellie, and by which he supports
his first proposition, that, when death takes place by
haemorrhage, it has not the effect of depleting the
cercbral vessels; buf, on the contrary, that in such
cases the cerebral veins contain as much, or even more,
blood than 1s usual.

Dr. Kellie has employed an alphabetical notation
the arrangement of his experiments. We will take the
experiment E.

“In this experiment both carofids of a sheep were
tied, and four minutes after the jugular veins opened.
The quantity of blood lost was thirty-eight ounces,
when the animal died. The heart contained no appre-
ciable quantity of blood. The sinuses of the bran
were 1 their usual state ; those at the basis contained
less blood than had been found in similar experiments,
and the vems on the hemispheres were less filled ; the
choroid plexus was pale and empty : the vessels on the
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basis of the cerebrum were better filled, and those on
the basis cerebelli minutely injected.”

Exe. H—*A dog was bled to death from the
carotids, having lost thirty-seven ounces of blood. The
viscera in general were well drained of their blood.
The dura mater contained little blood : the lateral
sinuses were, however, well filled. On the pia mater
were several vessels of a florid colour, but not turgid.
This brain seemed upon the whole more depleted than
usual.”

Now it will be interesting to contrast the appear-
ances of the vasenlar system of the brain in the two
foregoing experiments, where the animals died by
hiemorrhage, with the condition of the brain in two
other animals, where death was cansed by other means.

Exr. L.—Both carotids and both jugulars were tied
in a dog, an operation which it survived twelve hours.
The vessels of the dura mater were remarkably turgid,
and all the sinuses much loaded with blood.  Both the
larger and the smaller vessels of the pia mater were
fully injected with red blood. Not only the pia mater
through its whole extent, but the cineritious substance,
had a suffused, reddened, and, as it were, blood-shot
appearance.  ““ In short,” writes Dr. K., “this brain
was gorged with blood in all its minuter vessels,” and
was obviously in a very different state of vaseularity to
those of animals bled to death in the experiments B
and H.

Let us analyse another experiment (M). In this a
dog was poisoned with prussic acid. “T'he sinuses and
veins were found loaded and congested, and the brain
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was every where turgid with blood. It was quite
evident,” writes Dr. Kellie, “that this brain, and that
of the dog (L), contained, beyond all doubt or dispute,
a much larger quantity of red blood than the brains of
any of the ammals which had been bled to death.
These comparative experiments afforded us the most
satisfactory proof that the other brains had been really
depleted by bleeding, and their vessels drained of a
very sensible proportion of the red blood usually con-
tained by them.”*

The swmmary of these observations 1s thus stated:
that though we cannot entirely or nearly empty the
vessels of the brain, as we can the vessels of the other
parts of the body, 1t 1s yet possible, by profuse hiemor-
rhage, to drain it of a sensible portion of its red blood.
If, instead of bleeding usque ad mortem, we were to
bleed animals more sparingly but repeatedly, there is
no doubt that we should suecceed in draining the brain
of a much larger quantity of red blood, although serous
efitsion would be mereased.

It may, then, appear surprising that Dr. Kellie has
been so often quoted as asserting the brain cannot be
depleted by blood-letting, when we find him stating
that his experiments satisfactorily proved that these
brains had really been depleted by bleeding, and their
vessels drained of a very sensible proportion of the
blood usually contained in them. But in opposition
to the conclusions drawn from these experiments, we
find, in a subsequent eommunication to the Medico-

* Page 115, op. eit.
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Chirargical Society of Edinburgh, Dr. Kellie affirm-
ing* “that, in the ordinary state of the parts, we
cannot lessen, to any considerable extent, the quantity
of blood within the cranium by arteriotomy or vene-
section ;”  whereas, if the skull of an animal be tre-
phined, then hemorrhage will leave very little blood
in the brain.

This apparent contradiction between the results of
experiments and subsequent statements induced me to
repeat the experiment of bleeding animals to death,
and to compare the state of the cerebral blood-vessels
m them and in animals which had died from other
CANSES.

Could I have found any series of experiments, per-
formed by others, which corroborated or invalidated
the opinions of Drs. Abercrombie and Kellie, 1 should
have refrained from the needless repetition of them on
living animals. T have, however, up to the present
time, fruitlessly searched for any additional information
on this interesting point in physiology, a point which
has such direct bearings on practical medicine. 1 had
anticipated finding in Dr. Marshall Hall’s work «On
the Effects of Loss of Blood,” the desired information :
but it does not appear that, at the time of the
publication of that volume, the author had made any
examination into the state of the blood-vessels of the
brain after haemorrhage ; for he remarks “that we are
altogether in want of a series of observations on the
cffects of loss of blood on the internal organs.” Thus

* Medico-Chirurgical Transactions of Edinburgh, vol. i.
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disappointed in my search for information on this
subject, T determined to resort to fresh experiments.

On the 11th of January, 1843, 1 killed two well-
orown rabbits,  The one (A, Plate 1) by opening the
jugnlar vein and carotid artery on one side of the
throat ; the other (B, Plate 2) was strangled. Each
animal died violently convulsed. A ligature was drawn
tightly round the throat of the rabbit (A) immediately
it expired, to prevent any further escape of blood from
the vessels of the head. 'The rabbits were allowed to
remain twenty-four hours on a table, resting on their
sides.

While the blood was flowing from the rabbit (A),
the conjunctiva was observed to become pallid, and the
eyeballs to shrink within the sockets.  Upon the
examination of the head of this rabbit, the integuments
and museles appeared blanched and exsangumed.
Upon removing the upper portions of the eranium, the
membranes of the brain were found pallid, and searcely
the trace of a blood-vessel was to be detected on the
surface of the brain. The longitudinal and lateral
sinuses were nearly empty of blood, and ther course
was mnot denoted by any colour of blood. Upon
making sections of the bram, the interior appeared
equally exsanguined.

Soon after the cord was drawn tight round the
throat of the rabbit (B), the conjunctival vessels became
congested, the eyeballs turgid, prominent, and even
projecting beyond the margin of their sockets. The
integuments and muscles of the head were found full
of blood.  Upon opening the cramum, the superficial
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vessels of the membranes, as well as the sinuses, were
full of dark liquid blood. The whole substance of this
brain, and its membranes, appeared of a dark reddish
hue, as if stained by extravasated blood. The contrast
between the two brains in point of vascularity, both on
the surface and the interior, was most striking.® In
the one scarcely the trace of a blood-vessel was to he
seen ; 1n the other every vessel was turgid with blood.

It scems hardly necessary to bring forward further
evidence to prove that death by haemorrhage has a most
decided effect in depleting the vessels, and reducing
the quantity of blood within as well as upon the outside
of the eranium. However, 1 have repeated the experi-
ments with similar results.+ In fairness to Dr. Kellie
I should state, that I have attended at the slaughtering
of sheep by butchers, and find the brains of those
animals much less depleted than the brains of rabbits
which have died by heemorrhage. But these sheep did
not die from simple loss of blood ; but partly from
division of the pneumogastric nerves and cervical
portion of the spinal cord. These lesions, no doubt,
mfluenced the appearances.

A valuable document, recently publishedi by Dr.
Webster, throws much additional light on the relative
states of congestion of the cerebral vessels in a large
number of patients suffering from affections of the
brain, and on the effects of hamorrhage on the cerebral

* Coloursd drawings of the brains of these anfioals were exhibited in the
Lecturc-room of the College of Physicians, (Vide Plates 1 and 2).

+ The eraniums of these rabhits opened were exhibited for inspection.

1 Medico-Chirnrgical Transaetions, vol. xxvi,
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vessels.  The document I refer to is a tabular synopsis
of the principal pathological appearances met with in
72 msane patients examined at Bethlem IHospital by
Mzr. Lawrence, the distinguished anatomist and surgeon
to that mstitution.

In 53 out of the 72 cases examined, the vessels of
the brain were found congested ; sometimes they were
turgid; at other times extremely turgid; and, upon
one occasion, Mr. Lawrence reported that he had never
seen the blood-vessels of the brain and its membranes
more injected with blood. Among the whole number
the cerebral vessels were found exsangnined—< un-
usually empty “—only once, and in this case death was
caused by hiemorrhage from the bursting of a femoral
aneurism three days prior to the fatal event. “When
we learn that in the autopsies of 72 insane patients the
cerebral vessels were found unusnally empty only once,
and that this patient bled to death from the bursting
of an aneurism, can we give credence to the statement,
that the quantity of blood in the cerebral vessels is
always nearly the same ? or that artifieial abstraction
of blood does not diminish the actual quantity in the
cerebral vessels ?

Henee 1t is not a fallacy, as some suppose, to assert
that bleeding diminishes the actual quantity of blood
in the cerebral vessels. By abstraction of blood we
not only diminish the momentum of blood in the
cerchral arteries, and the quantity supplied to the brain
in a given time, but we actually diminish the quantity
of blood in those vessels. Whether the vacated space
is replaced by serum, or resiliency of the cercbral sub-
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stance under diminished pressure, is another question,
into which I do not now enter.

2dly.—Dr. Kellie, assuming the cranium to be a
perfect sphere, proceeds fo show that the quantity of
blood in the cerebral vessels is not affected by posture.

“1 think,” writes Dr. K., “it quite certain, at least
m a previously sound and healthy condition of the brain
and its vessels, no change of posture can impel mto, or
confine more or less blood within, those vessels than
naturally belongs to them ; though T am willing to
allow that the general pressure of the circulating fluid
may In this way be, under certain circumstances, in-
creased or diminished, and the circulation through the
head aceelerated, retarded, or disturbed.”

In order to ascertain, as far as such an experiment
can do, the total effect of the gravitation of the blood
upon the vessels of the brain, Dr, K., immediately after
administering a destructive dose of prussic acid to two
dogs, suspended the one by the heels, and the other by
the ears. e allowed them to remain thus suspended
for eighteen hours, when they were taken down for
examination.

The effects of posture on the parts exterior to the
skull Dr. K. reports to be very great. In the former
animal the integuments and their vessels were filled
and congested to the greatest possible degree; the in-
teguments of the head of the second dog were pale,
and the vessels empty. “ Within the head,” eontinues
Dr. K.,  the contrast was but trifling. The sinuses
beyond all doubt were loaded in the first case, and
rather empty in the other; the difference of appearance



in other parts of the brain was but little striking.”
Dr. Kellie’s own words, as to the condition of the
sinuses in the two animals, assured me that posture had
a much greater effect on vaseular congestion of the
brain than he was willing to admit. T therefore re-
peated his experiment.

On the 28th of December, 1842, two full-grown
rabbits were killed by prussic acid, and, while their
hearts were still pulsating, the one (C, Plate 3,) was
suspended by the ears, the other (D, Plate 4,) by the
hind legs. They were left suspended for twenty-four
hours ; and, before they were taken down for examina-
tion, a tight ligature was placed round the throat of
ecach rabbit, to prevent, as effectually as was possible,
any further flow of blood to or from the head, after
they were removed from their respective positions.

In the rabbit (C) the whole of the external parts of
the head, the ears, the eyeballs, &ec. were pallid and
Haceid ; the muscles of the scalp and bones of the
cranium were also remarkably exsanguined.  Upon
opening the eranium, the membranes and substance of
the brain were pallid, the sinuses and other vessels
were exsanguied ; an@emic beyond my expectation.

In the rabbit (D) the external parts of the head, the
ears, eyeballs, &e. were turgid, livid, and congested.
The museles and bones of the eranium were of a dark
hue, and gorged with blood, which at some parts
appeared extravasated.  Upon opening the cranium,
the membranes and vessels were dark and turgid with
liquid blood ; the superficial veins were prominent, the
longitudinal and lateral sinuses were gorged with dark

3
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blood, and there was staining of the tissues, if not
extravasation of blood into the membranes. The
substance of the brain was uniformly dark, and con-
gested to a remarkable extent.

Dr. Kellie asserts, but I think his experiments do
not support him, that the contrast in the appearances
within the heads of the two animals was but trifling.
In my analogous experiments the confrast was most
striking. In the one was to be seen a most complete
state of anmemia of the internal as well as external
parts of the cranium; in the other a most mtense
hyperemia or congestion of the same parts ; and these
opposite conditions in the vascularity of the brain
induced solely by posture, and the consequent gravita-
tion of the blood.*

[f the cranium were the perfect sphere, as taught by
Monro, and as subsequently maintained by Aber-
crombie and other distinguished writers on the patho-
logy of the brain, these effects on its cireulation (which
I have now described) onght not to have resulted from
the force of gravity on the blood in the cerebral vessels.

From the foregoing experiments it would appear,
that the principle of the subsidence of fluids after death
operates on the parts contained within the cranium, as
well as upon those situated in the thorax or abdomen.

* Colowred drawings of the brains of these animals (Plates 3 and 4) were
exhibited in the Lecture-room, as well as the craniwms of two other animals killed
in the same way, and then laid open for eomparison. The effects of posture on
the quantity of blood in the cerchral vessels were also exhibited by drawings made
from the brains of animals killed by placing o ligature around the trachea, and
then suspending the one animal by the cars, but leaving the other resting on it=
side (Plates 5 and 6).
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It is well known that, in former times, the stains, or
sugillations as they are technically termed, which are
discovered on the integuments of the under parts of a
corpse, were not unfrequently mistaken for the effects
of violence done to the body during life,  Within a
more recent period the cadaveric congestions of the
posterior part of the lungs, and of depending convolu-
tions of the intestines, have been mistaken for the
effects of mflammation. M. Orfila and M. Trousseau
have done much to dissipate those pathological errors.
In the article “ Pseudo-morbid appearances,” (Cyclo-
peedia of Practical Medicine), T find Dr. Todd gives a
caution, that, in estimating the colour of the cerebral
substance, allowance must be made for the quantity of
fluid blood in that viscus, as well as for the position in
which the head of the corpse has been laid since death.
I hence infer that this able anatomist coincides in the
opinion that the quantity of blood in the brain varies
during life, and is affected by posture after death.
The most remarkable instance of intense cerchral con-
gestion which ever fell under my observation, occurred
under circumstances highly favourahble to the gravitation
of the blood to the vessels of the head.

A middle-aged gentleman offered his life for insu-
rance in one of the Londen Offices.  He informed the
medical officers of the Insurance Company that he had
been liable to headaches, but had otherwise enjoyed
good health.  The risk was accepted for a considerable
sum.  Within two months after effecting this insurance
he went down into Essex for the purpose of angling,
of which amusement he was very fond. Upon one
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oceasion, having gone out after an early dinner, and not
returning at his usual hour, search was made after
him, and he was found partly immersed in the fish-
pond ; his head was in the water, with the face
downwards ; his feet resting on the bank, and his
fishing-rod close beside him. There was some sus-
picion of suicide. 1 was requested, in conjunction
with the surgeon of the Insurance Company, to attend
the inquest on the body, to make a careful examination
of the corpse, and thenee to form an opinion as to the
real cause of death. We could find no trace of discase,
but excessive congestion of the blood-vessels of the
membranes and substance of the brain: the vessels
ramifying in the diploe of the skull-cap were enor-
mously dilated, and very numerous. In this case the
headaches had probably depended upon repeated
attacks of cerebral congestion; and this individual's
death may have been occasioned by sudden vertigo,
which caused him to fall forwards into the water. The
distension of the cerebral blood-vessels must have been
greatly augmented by the mode of death (submersion),
and by the depending posture of the head after death.
The appearances discovered within the cranium of this
gentleman support the fidelity of the experiments
already described, and particularly those wherem
cerebral congestion was induced cither by apneea or
gravitation (Plates 2, 4.)

[t may now be affirmed that the encephalon is not
exempt from this law in physies—the gravitation of the
fluids to the lowest parts of the corpse.

The discovery of the operation of this force on the
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blood within the eranium after death, suggests a pre-
aution very essential to be followed, when it is desired
to ascertain the precise amount of congestion of the
cerebral vessels at the time of death. In such cases a
hgature should be placed avound the throat of the
corpse, and drawn sufficiently tight to compress the
cervical vessels, and arrest all flow of blood through
them. This precaution will be most required in the
examination of bodies, where, from the kind of death,
the blood may be suspected to remain fluid in the
heart and great blood-vessels. The depending or
elevated position of the head during the examination
of the body will not then induce deceptive appearances,
which mislead us in our conclusions as to the previous
amount of congestion in the cerebral vessels.

3dly. Dr. Kellie’s argument against the occasional
repletion of the vessels within the cranium is also
tounded on the reported condition of these vessels in
those kinds of death where cerebral congestion might
have been fairly anticipated, as in death by hanging,
suffocation, drowning, and so on; or in death by
asphyxia, as it was formerly termed, but more correctly
by apneea.  In support of his position, that cerebral
congestion is not discovered when death takes place
by asphyxia or apneea, Dr. Kellie adduees an account
of the appearances in the bodies of two pirates, who
were hung at Leith, and dissected by Monro and
himself.  The bodies were examined while yet warm ;
the limbs were not rigid ; the countenances livid, and
the eyeballs suffused. In each body, on the division
of the scalp, blood flowed from its vessels in such
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quantity, as to afford ample proof of congestion of the
external parts of the head. The sinuses of the dura
mater contained no extraordinary quantity of blood ;
the large vessels on the surface of the brain were but
moderately filled; the pia mater was paler and less
vascular than it is found in ordinary cases. No sooner
was the brain removed from the skull, than the blood,
yet warm, began to rise, and flow profusely from the
divided sinuses and vessels at the base of the skull:
about one pint of fluid blood thus escaped, and coagu-
lated on the floor.

That the brain and its membranes are not necessarily
congested in the bodies of those who have died by
hanging, 1s ‘corroborated by the detail of the condition
of these parts in the body of Bishop, the resurrection-
man, who was hung for the murder of Carlo Ferrier,
m November 1832. Dr. Watson states,* that the
mteguments of the head and face were turgid with
blood ; the inner surface of the scalp and outer surface
of the skull red and bloody ; very dark-coloured blood
ran from the divided integuments ; but when the bones
of the head were sawn through, and the skull-cap
removed, the large veins of the brain did not appear
unnaturally full.

One more mstance, equally worthy of credit, may be
cited in proof of this condition of the vessels of the
brain of those who have died by hanging. M. Esquirol
gives the following account of these parts in the body
of a woman who hung herself, and was found sus-

* Lecinres on Medicine, MeEptcan GazeTTE, vol. xxvii.
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pended six hours after death.  The face was livid and
bloated ; the scalp was loaded with fluid blood, while
the membranes of the brain were slightly vascular, and
the brain itself natural.

The appearances in the brains of these persons who
died by hanging would appear to support the opmion
that the cerebral vessels are not congested or overloaded
in those cases where such a condition might be fairly
expected.  But, in opposition to such a conclusion, it
would not be difficult fo ecite numerons well-authenti-
cated instances of death by hanging, where the brain
and 1ts membranes have presented all the usual
appearances of congestion, and even of apoplexy, to a
striking extent. In the late Dr. Cooke’s learned work
on Nervous Diseases (which was the substance of his
Croonian Lectures, delivered at the College of Physi-
cians in 1519), there will be found some remarkable
examples of this kind. Sir B. C. Brodie informed Dr.
Cooke, that he found congestion and extravasation of
blood to a large amount in the brain of a man who
had been hanged. The late Dr. Hooper had in lis
collection the brain of a person who died by hanging,
and which exhibited the effusion of a great deal of
blood into the membranes. M. Portal reports that,
upon the examination of the bodies of persons who
had been hanged, and which were brought to him for
anatomical purposes, a large quantity of blood was
found m the vessels of the brain, or extravasated ito
that viscus.

But T would fain relate the pathological appearances
in one other case of death by suspension; because,


































































































































































































































































































































































































































































































































































































































































