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DR. LETTSOM’S. ADDRESS.  1ij

DR. LeTTsom having been
appointed by the members of the
Medical Society of London, to deliver
before them, and the Prefident, Vice
Prefidents, Clergy, and Governors of the
Humane Society, the honorary medals
of this inflitution for the year 1788,
the following extralts from his addrefs
on the occafion are prefixed, in order
to explain the proceedings of thefe
Societies.

‘“ I cannoT, Gentlemen, better
explain the occafion of the prefent
“ meeting, than by introducing the
¢ proceedings of the Humane and
¢¢ Medical Societies; which I fhall
“ requeft to do by their refpective
* minutes,”
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¢ MepicarL Society of LoxDon,
¢ July 3oth 1787.

¢ The following refolution of the
¢ Humane Society was laid before the
¢ Medical Society, by the Prefident, and
¢read.

“HuMANE SocIleTy,
¢ July 19th 1787.

¢« Joun DavenrorT, Efg; in the chair,

“ Refolved unanimoufly,

¢ That the Medical Society of
¢ London be refpectfully requefted to
““ be the adjudicators of the firft prize
¢ medals for the beft original Effays on
¢ SUSPENDED ANIMATION, which are
““ to be adjudged the fecond week in
“ March 1788; and that the Regifter
¢¢ tran{fmit this unanimous refolution to
“¢ the Medical Society, and report their
' ¢ anfwer
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“*anfwer to the next meeting of the
* Humane Society.
¢ Signed, by order,
“ W* Hawes, Regifter.”

¢ The Society having taken this
¢ propofal of the Humane Society into
¢ confideration, the fame was agreed to
¢ unanimoufly; and the Secretary was
¢ ordered to notify to the Regifter of the
¢ Humane Society, that the requeft of the
¢ latter was complied with : The Secretary
¢ therefore drew up an anf{wer, in the

¢ form of a refolution, as follows.

¢ Monday, July 3oth 1787.
¢ At a meeting of the Medical Soctety
¢ of London, held this evening,

¢ DocTorR JAMES Sims, Prefident, in
’
¢ the chair;

- “Twurs SocieTy having taken into
¢ confideration the refolution of the
A3 ¢ Humane
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¢ Humane Society, of the 1gth of July,
¢ relative to the adjudication of the firft
¢ prize medals for the beft original Effays
‘on Sufpended Animation, it was
¢ unamimoufly refolved, that thanks be
¢ returned to the Humane Society for
¢ the honour propofed, and that the polite
¢offer of that Society be cheerfully
¢ accepted.
¢ Signed, by order,
¢« W" CHAMBERLAINE,
¢ Secretary.’

¢ AT A MEETING of the
¢ MepicAL SocieTyY of LoNDon, held
¢ at their houfe in Bolt Court, Fleet Street,
¢ on the 26th day of March 1788 ;

¢ Mr. SoromoNn Wapp, Chairman of
¢ the Council, in the chair ;

* Tue SocreTy having read, and
¢ deliberately confidered, Eight Differtations
“on the Prize Queftion propofed by
¢ the Humane Society, and. fubmitted to.
¢ their determination, do adjudge the

“GoLD
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¢ coLp MEDAL to the Author of the
¢ Diflertation, whofe motto is,

¢ Arteria animam accipit & pulmonibus,

¢ And the siLvER MEDAL to the Authos
¢ of the Differtation, diftinguifhed by the

¢ motto,

¢ — bac animas ille evocat Orco
¢ Pallentes.”

¢ THE SociETy exprefs, at the fame
¢ time, their cordial approbation of the
¢ liberal condu¢t of the Humane Society,
< for this fignal inftance of their zeal for
¢ promoting the interefts of humanity,
< and of fcience in general.
¢ Signed, by order,
‘ W* CHAMBERLAINE,
¢ James Hirr HooPER,

¥

} Secretaries.’

Ay ¢ The
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“ Tue refpe@ful fenfe I entertain
“¢of this Differtation *; and of its
¢ immenfe importance in the patholégy
« of difeafes, were the experiments it
¢ contains uniformly confirmed, induces
““ me to hope, that other ingenious men
““ may explore the fame track, and with
¢¢ equal candour, enlighten {cience. Some
¢ celebrated anatomifts, we know, have
«¢ drawn different conclufions from fimilar
¢ phenomena. The modern HuNTER,
¢« from fome experiments, refembling
<¢ thofe of our Author, deduces likewife
« different  conclufions ;  particularly
¢ refpeting the colour of the blood, and the
“ rritability of the beart. From collifion,
“ light is produced, and truth becomes

* This refers to the Diflertation with the motto,
« Arteria animam accipit & pulmonibus ;”°

an epitome of which Dr. Lettfom introduced into
the Addrefs: but it is here omitted, as well as the
Obfervations on the Circulation of the Blood, the
Properties of different Kinds of Air, and the Phyfiology
of the Lungs.

‘¢ clearer
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DR. LETTSOM'S ADDRESS. ix

clearer by inveftigation. May the
learned Author, who has given fuch
an originality and brilliancy to. the
fubjet wifely propofed by the
HumANE SocIETY, perfevere, with
an ardour equal to the importance of
the prize, under a fentiment delivered
by Seneca—Rerum natura, facra fua
non fimul tradit.

“I cannot, Gentlemen, forget to
mention the methodical and ingenious
Effay, to which the siLvER MEDAL has
been adjudged *; which contains not
only many experiments illuftrative of
the caufe of death, but alfo a minute
and ufeful detail of the means of
refufcitation ; to which are added,
tables, conftru¢ted in-a manner equally
ingenious and ufeful, which fhew, in
a glance of the eye, the proportions
of premature deaths, and of fuccefsful
recoveries, with the particular ftates of
the body, the fymptoms of life and death,

* Mr. K1TE, the Author of the prefent Diflertation.

s and
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“and the means employed, whether
‘“ fuccefsful or the contrary. Thefe
¢ tables muft be highly important in
¢ future difquifitions of this kind, with
“ which, I truft, the public will often
<« be favoured, as long as {cience is founded
““ upon, and illuftrated by, experiment ;
¢ which, in the medical art, is the
¢¢ fountain of truth.

“The Author has paid fingular
 attention to the powers of the
¢ ELECTRICAL FIRE; this active fluid,
‘¢ which pervades earth and air, is in the
 former, the tremendous agent of
 earthquakes ; and in the latter, of
¢ thunder and lightning; equally terrible
““to man; till FrRaNkLIN, from the
““ new hemifphere, boldly fcaled the
¢ heavens, and taught us to wield the

¢ artillery of the fkies, and dire its fire
¢ to aid and reftore debilitated man, by
‘¢ its penetrating and nervous energy.

“ There is a pleafure, Gentlemen, I am
¢¢ perfuaded, youall experience, the pleafure
cc Of
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¢ of fecing the Humane SocieTy
‘¢ eftablithed upon the bafis of public
‘¢ utility and approbation; which the
« Numerous Effays offered for the
‘““ HONORARY PRIZES, and the appearance
‘“ at this time of perfons whofe minds
‘“ have been enlarged by true fcience,
‘“ unequivocally teftifies. It is by the
* combined and perfevering efforts of
““fuch enlightened chara&ers, that
¢ prejudices unworthy of the capacious
‘¢ attainments of human -intelle®, are
¢ ultimately eradicated. The Society,
““ once opprefled by every obflacle of
““ unbelief, now affords a proof of what
¢ may be effected by laudable perfeverance,
““and amply encourages the purfuit of
¢ great and ufeful objets.

“Many of you know, that the
¢ HumaNE SocieTy was inftituted in
‘¢ the year 1774, to prote&t the induftrious
““from the fatal confequences of
* unavoidable accidents ; the young and
* inexperienced from being facrificed to

A “ their
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« their recreations; and the , unhappy
¢ victims - of defponding melancholy and
$¢ deliberate fuicide, from the miferable
< confequences of felf-deftruction. I had
¢t the honour, at that early period, of
< affociating ‘myfelf with its founders ;
*and I well remember an expreffion I
“made ufe of at that period of its
¢ embryo—1If one life be faved within the
“ year, the Society will be eftablifbed
« for ever.—Little did I then think, that
« in the fpace of a few years, it would be
< my proud lot, to have paid the rewards
< for the redemption of hundreds of our
«¢ fellow-creatures from that bourne,
< whence no traveller ever returned, and
“my happinefs to have enjoyed the
< genuine auto de fe of humanity.

« Among the number of great and
¢ good charaters, who have extended
<« their patronage to the Humane Society,
«¢ fuffer me to mention, with due refpect,
¢ our illuftrious SOVEREIGN, the patron
«« of {cience, and the friend of humanity;

<« who
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*“ who condefcended, in the year 1778,
“to accept the gold ‘medal of this
% Society, and gracioufly became its
‘¢ immediate patron in 1784.

“ THAT INDIVIDUAL ¥, whofe
«¢ perfeverance in the caufe of refufcitation,
“ is almoft proverbial; and whofe Jabours
“ in eftablifbing the Humane Society, have
““ been f{ufficient to wear down the
‘¢ conftitution of man; hath not relaxed
“ in energy, by the acquifition of almoft
¢ incredible fuccefs: but, like a fkilful
¢ General, who redoubles his efforts by
¢ the proximity of victory, he has excited
“ to action, in concert with the Dire@ors
“¢ of that Society, by the diftribution of
<¢ elegant rewards, the faculties and powers
¢ of others.

‘¢ The efteem I feel for fuch a condu@,
¢ independent of perfonal friendfhip,
“ prefles me to encourage this {pirit

#* Dr. Hawes,
¢ Of
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« of inquiry, that inveftigation may
¢ demonttrate, that the arcana in exteriore
¢ facrarto NON claufa funt, to the
“¢ penetrating eye of {cience.

“ Let us recall to mind, upon the
“ fubje® of apparent death, the ftate
“of ignorance from which we are
¢ emancipated. Had not the {pring and
«¢ energy of the mind broken the fetters
““ of darknefs, by the application of
““the principles upon which the
¢« HumANE SocieTy was founded, how
“ many of our fellow-creatures, whom
* we can now felicitate, would have been
“funk in endlefs night! How many
<¢ ufeful fubjects would have been loft to
“ the community ! How many tender
«¢ affeCtions of parent and child, would
¢ have been denied, and pangs endured!
¢ How many godlike fentiments muft
¢ you have been deprived of, in witnefling,
¢« that the apparently dead have been raifed
¢ into exiftence, and the inanimate mafs

¢« hath breathed the breath of life!
“ Recolleét,
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« Recolle@®, Gentlemen, thofe ecftatic
¢ periods, when you have accidentally
“met a friend, whom, from long
¢ abfence, a dubious journey, or a perilous
¢ yoyage, you had deemed loft for ever!
¢ With what ardour you embrace him !
‘¢ recognize fome feature or circumftance
¢¢ that once endeared him to your heart’s
¢ affe@ions ! Recolle&t thefe ecftacies of
¢¢ friendfhip, and how muft your bofoms
““ rife with tranfport, in refle¢ting upon
¢¢ hundreds, feeling, like yourfelves, the
‘¢ tendereft emotions of fympathy and
¢ comfort ; who, by the exertions of the
‘““ HumanNe Society, joyfully exult,
¢ Is not this our brother who was dead, but
¢ now liveth ?

¢ Imprefled, as we are, with inftances
“of the uncertainty of life, from
¢ cafualties of every kind, to which
“ we are liable, the importance of
“ extending and elucidating the principles
¢ of .the HumaNke SocieTy, muit

appear
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¢¢ appear confpicuous; and he that effeGts
¢ this, glorioufly contributes to the
« prefervation of his fellow-creatures. It
¢ is therefore, with fingular pleafure, that
s¢ 1 difcharge the tafk affigned me by the
““ HymaNE SocieETy, and approved by
“ the MEDICAL SoCIETY, to prefent the
‘¢ gold medal, bearing this infcription,

¢ Propter optimam Differtationem dé
““ Refufcitatione,

« to Dr. EpmunD GoobpwyN: And to
¢« Mr. CuaRrRLES KITE, the filver medal,
« infcribed,

 Propter eruditam Differtationem de
¢ Refufcitatione,

¢ as tributes juftly due to their induitry,
*¢ abilities, and philanthropy. And I beg
*¢ farther to add, that a decifion in your
¢ favour *, by an inftitution fo truly

* Addrefling the fuccefsful Candidates.
“ refpetable,
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¢ refpe@table, as the MEpICcAL SocIETY
¢ or LonDoN,when fo many well-written
« Effays were offered for the judgment of
¢¢ its members, will, I doubt not, ﬁanrip
¢ your merit with the world, and the
« profeflion in particular. |

« And I truft, that the honour now
« conferred, will lead to more important
“¢ exertions, to fame and fortune; and
«¢ that you will feel, in its fulleft extent,
¢ the firft of all rewards, the internal
<« fatisfattion of having contributed to the
¢ happinefs of mankind.”

N a THE
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T HE
PRETFA CE,

HE moft fincere withes for

the advancement of views

fo highly commendable as thofe
of the Humane Society, ftarted
the idea of attempting to commu-
nicate {fome obfervations and ex-
pedients on the fubje& propoled
' for their honorary prizes, that
might perhaps not otherwife be {o
generally known or adverted to.
In doing this, however, it is hop-
ed, that the confideration of more
than half the time publicly aflign-
a2 ed
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ed to the performance having
elapfed before any refolution had
been formed of engaging in the
bufinefs ; and the many interrup-
tions infeparable from extenfive
country practice ; as well as a great
variety of more than commonly
incidental avocations of a more
private nature, having on many
occafions checked the progrefs of
the undertaking—will be fuffered
to plead fome fort of apology for
the numerous inaccuracies and de-
fects, in matter, form, and execu-
tion, that the following tra@ will;
no doubt, too juftly be found cen-
furable for. But the delay of, or
letting flip a promifing opportu~
nity of contributing to the public
good, through the conceited felf-

importance
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importance of fearing to appear
divefted of that form and dignity
medical men in general are fo very
much averfe to appear without,
would furely be more reprehen-
fible than the moft awkward man-
ner in the well-intended perform-
ance of a beneficial defign.

Had not theweight of thefe con-
fiderations preponderated againft
all other apprehenfions, the rifk
and inconveniences of the under-
taking, fo much at leaft as refped@s
the prefent inftance, had not been
hazarded. When the chief pur-
pofes, however, of the fcheme
feemed to have been anfwered, by
this paper being put into the
hands of the Society, and of

a3 judges
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judges fo capable and well dif-
pofed to embrace every opportu-
nity of confulting moft effe&ually
for the general benefit of man-
kind, and even after this attempt
had the good fortune to obtain -
approbatlon, fo far as to be ho-
noured with the filver medal of
the Society—it had moft certainly
been withdrawn from publication,
could my option in the matter
have prevailed, or would the So-
ciety have permitted fuch retreat.
Repeated applications were made
with this view ; but my {olicita-
tions were in vain, -

Out of my power of retention,
the performance is fow under the
dlfpofal of the Soc1ety, and 1is

humbly
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humbly addrefled to the lenity
and indulgence of the public, in
precifely the fame ftate in which’
it was delivered for infpe&ion.

- If, however, I may have the
good fortune to forward or excite
others, pofiefled of more abilities
and opportunities, to profecute
the improvement of a fubje& fo
beneficial and affe&ing to foci-
ety, my wifhes will have attained
their chief expe@ation. Com-
pleat fatisfacion cannot, from the
very - limited extent of human
powers, in a fubje@ of this kind,
ever be expeded, as it depends
on knowledge, the moft impor-
tant, intricate, profound, and dif-
ficult, of any in fublunary con-

cerns j
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cerns 3 and comprehends, either
in fome inftances remotely, or
for the moft part more intimate-
ly and indifpenfably, a reference
to, and acquaintance with, al-
moft every part, if not the whole
{cope, of human intelligence; ex-
clufive of many things, wholly
beyond the reach of our capaci-
ties. However difcouraging the
confideration of fuch difficulties
may appear to be, we have the
fame confolation here, as in moft
other things in this imperfe@
ftate of being — that there re-
mains within our reach a fill
pracicable and indeﬁnitely pro-
greflive line of truly beneficial im-
provement ; which it is the duty
and intereft of all, who have con-

venience

5
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venience and = opportunity, to
encourage and promote; and was
the motive, as we have already
intimated, which prompted the
produdion of what it was fancied
might be my mite towards that
purpofe. |

CONTENTS.
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Page 25, line 4, for 591 read 300.
29, — 3, = 591 ~—— 300.
60, note, line 14, for Tilarius read Tilafiuss
148, line 4, for Dethardengius, read Dethar-
dingius.
XIY, — 12, add the follrwing note at Vital heat.

® This feems an improper expreflion. I do not at
prefent, however, recolle&t a better: it is evident all
I intend it to fignify is, that heat which remains in the
body after the pulfe and refpiration have ceafed.
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RECOVERY OF THE APPARENTLY
DEAD.

PPARENT death, or fufpended
animation, being the fubje&t pro-

pofed for our difcuffion, it will be necef-
fary to furnith, between this term and
pofitive death, a clear and diftin& difcri-
mination ; which I conceive to reft en-
tirely on the one circumftance, of the
prefence or abfence of the principle of ir-
ritability : when it is prefent, however
ftrong may be the appearances of death,
and notwithftanding the vital, natural,
o B and
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and animal functions, may feem abolithed,
animation can only be faid to be fufpended;
but when it is abfent, the body is then
to be confidered as abfolutely and irreco-
verably dead.

The powers of life may be fufpended
by various caufes: it is moft probable,
each of thefe caufes may operate in fuch
a manner as to produce a different effect ;
and confequently require fome variation in
the method of recovery. The nature of
my engagements will not at prefent permit
me to examine all of them fo particularly
as I could with = on this account, I propofe
to confider principally Drowning, as the
caufe of fufpended animation which moft
frequently occurs, and which is therefore
the moft important. ‘The others, as more
farely prefenting themfelves, and particu-
larly as they have a greater or lefs connec~
tion with the former, will not require to
be fo fully inveftigated.

~ON
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ON THE SUSPENSION OF THE VITAL
POWERS FROM DROWNING.

On the internal immediate caufe of death;
and the manner in which this is effeéted,
in thofe who die by drowning.

ARIOUS opinions have been enter-
tained refpecting this interefting fub-
je&; and, notwithftanding the many ex-
periments and diflections, which have at
different times been performed, with the
view of determining the queftion, it re.
mains nearly as unfettled as it was at firft,
As the moft eminent of the profeffion have
fo eflentially differed, and as their experi-
ments have terminated {o varioufly, it isevi-
dently involved in much obfcurity. On
this account, it will not be improper to re-
cite the principal opinions which have been
Bz entertained |
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entertained by different authors ; and by

‘attending particularly to each, we thall,

in all probability, be enabled to form a

‘more fatisfattory and decifive opinion on

this important and intricate point.

The principal caufes to which the death
of drowned people have been attributed,
may be comprehended in the four fol-
lowing. \

1ft, That fpecies of apoplexy which
arifes from an over diftenfion

of the ftomach.

_2dly, The blood being rendered unfit
for performing its offices, by
want of the a&ion of the air,
in refpiration.

3dly, Water in the lungs: And,

4thly, A contralion of the parts about
the larynx, preventing the air
from paffing into or out of the
lungs, and producing death by

a. The
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a. The inclofed air being render-
ed highly phlogifticated.

4. Suffocation, or a congeftion of
blood about the heart and
lungs ; or,

¢. Apoplexy.

1ft. Thofe who have attributed the
death of drowned perfons to the firft of
thefe caufes, have, on diffe@ion, found the
ftomach much’ diftended, from a large
quantity of water in it. 'This over diften-
fion of the ftomach, thcy think, would,
by prefling on the aorta, ftop the paflage of
the blood to the inferior extremities, the
veflels of the brain will then become over-
loaded, whence apoplcxy and death enfue.
That water has fometimes, and in great
abundance, been found in the ftomach of
drowned men, and other animals, will ad-
mit of no doubt; but that it is conftant-
ly, or even generally the cafe, is denied
by the concurrent teftimony of many re~
B3 fpeCtable
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fpectable authors ; from whofe experiments
it appears, that frequently no water is
taken into the ftomach, at leaft by no
means fufficient to produce the effet
which is attributed to it. Dr. De Haen,
in thirteen dogs which he diffected, found
no fulnefs in their ftomachs; and the ex-
periments which I have made on kittens,
in that refpe@, coincide entirely with the
Docor’s, for not one drop of water was
found in the ftomach of any of them. As
death then is often produced where this
caufe does not exift, the arguments which
have been built upon it, muft of courfe fall
to the ground.

2dly. It is well known that the blood,
in its paffage through the lungs, under-
goes fome very particular and important
change: in what this confifts, we are
probably not quite certain ; the general
opinion however, among the moft cele-
brated phyfiologifts of the prefent day, is,
that a portion of pure, dephlogifticated,
or
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or vital air, is imbibed from the atmo-
fphere ; and that noxious or phlogifti-
cated air is difcharged. If by any means
this procefs is ftopped, or even impeded,
for a very fhort time, it is faid by the
fupporters of this doCtrine, that the blood
will be immediately overcharged with
phlogifton, or fome noxious principle;
and hence, when it circulates through the
brain, and other vital parts, the nerves will
ceafe to perform their office, and the ac-
tion of the heart and lungs muﬁ: necefla-
rily be interrupted.

This idea, however, is oppofed, and
with great fuccefs, by obferving, that it
would be impra&icable ever to recover
either drowned perfons or ftill-born chil-
dren, on account of the impoffibility of
altering the ftate of the blood previous te
the reftoration of the circulation. Now
the contrary of this, we know, every day
happens ; for it is no uncommon thing
that life is renewed, without any attempt
to correct the foul properties of the blood,

B 4 by
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by imitating natural refpiration ; and the
experiments which I have made on ani-
mals, thew that they frequently recover
fpontancoufly, fome time after the vital
and voluntary motions have ceafed.

3dly. In anfwer to thofe who maintain
the third opinion, it will be proper to ob-
ferve, that although water has, beyond
doubt, often been found in the lungs of
drowned animals ; yet that it is frequently
abfent, is evident from the experiments
of men of undoubted authority. Frothy
mucus, now and then mixed with blood,
is very generally to be met with in the
lungs, and fometimes in confiderable
quantity, owing to the blood and mucus
being forced through the veflels by the
great diftenfion of the pulmonary artery ;
and this, I have no doubt, has frequently
been taken for water: but if the animals
are drowned in water tinged with a co-
louring fubftance, the fa& will then be
readily afcertained. Of ten kittens drown-

ed
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ed in this manner, not one drop of the
liquor was found in, or to be prefled out
of the lungs. |
But although it is on all hands allow-
ed, that water is fometimes in the lungs;
yet that it never gets there while life re-
mains, is rendered extremely probable, by
recolleting the exquifite fenfibility with
which the windpipe is endued, and which
prevents the fmalleft quantity, either of
folid or fluid, air excepted, from pafling
into it. In the action of deglutition, the
opening into the larynx is completely thut
by the epiglottis; fo that whatever we
fwallow pafles over without producing the
leaft inconvenience. This always takes
place {fpontaneouly, and is not in the leaft
dependant on our will. It is therefore
natural to conceive, that any quantity of
water may, at the time of drowning, be
taken into the ftomach, and yet not one
drop get into the lungs.
It is certainly very remarkable, how-
ever, that water {hould at one time be
‘ found
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found in the lungs, and at another time
not, efpecially as the epiglottis is always
found open, and the paffage into the lungs
confequently free. Not one drop of water
was to be found in the kittens, I have
juft mentioned, although they feemed to
galp under the water, and thruft out their
tongues. Now it is difficult to conceive,
how the tongue can be thruft out, without
the epiglottis being at the fame time
raifed, by the ligament which connects
them together : if this elevation does take
place, the paflage muft, for that time at
leaft, be clofed by the contraction of the
fauces ; but this contra&ion does not
probably at all times exift, for it often
happens that water is found in the fto-
mach when there is none in the lungs;
and in the aéion of deglutition, the fauces
muft neceflarily be relaxed.

The generality of writers feem to think,
that water is much more frequently found
in young than in adult animals : this I
cannot allow, as it is in a great meafure
contradicted by my experiments.

Some
¢ {

P
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Some authors have imputed it to the
different conceptions of different people,
while in the water ; of whom, thofe who
apprehend ill confequences from taking
water into the lungs, by clofing. the glottis,
prevent any paffing into them; and thofe
who have thought that death was occafion-
ed by want of air, have contrived to open it.
Of the great number of perfons that have
been recovered, fince the eftablithment of
the Humane Society, we do not find one
who feemed to be imprefled with any fuch
defign ; and if they had, I do not fee how
they could put it in execution, as, at the
time of drowning, the whol¢ mufcular
fyftem is thrown into violent agitations,
and the mind feems, in a great meafure,
incapable of properly regulating and di-
reGting our motions. The fuppofition is
rendered fill more improbable, by recol-
le¢ting that thefe differences have chiefly
been obferved in various animals, to whom
it is impofiible this argwment can in any
meafure be applied.

2 There
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There are others who have endeavoured
to explain it, by the difference in the tem-
perature of the water in which the ani-
mals are drowned; the cold water in-
ducing fuch a fpafim about the fauces, as
to prevent any being either fwallowed or
infpired intothe lungs: and warm water,
producing no fuch confequences, finds an
eafy entrance. If this be true, it follows,
that all drowned in fummer fhould have
water in their lungs ; but that this is not
the cafe, we are certainly allowed to con-
clude, from the readinefs with which
many are in that feafon recovered, from
whofe lungs no water has been ejected ;
nor has any injury in that organ been dif-
covered from the confequences of that ac-
cident. With the view of rendering this
affair ftill more evident, one kitten was
drowned in water of nearly its own heat ;
but its lungs, on infpection, were the fame
asin the others.

It does not appear then, that, at prefent,
any probable caufe has been affigned for

the
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the uncertain occurrence of water in the
lungs ; nor, indeed, does it feem to have
been thought that it would be productive
of any material advantage, if it were ex-
actly afcertained. As we fhall take an
opportunity of difcuffling this point more
fully in another place, it will be unnecef-

fary to fay any thing further upon it at
prefent.

- 4thly. We now come to examine the
opinion of thofe who maintain, that
‘¢ death is caufed by the contracion of the
parts about the larynx ftopping refpira-
tion.”

Nature, from the earlieft period of our
exiftence, implanted in the afpera arteria
the moft exquifite fenfibility, by which
the admiffion of every thing, except air,
into the lungs is interrupted. 'That this
influence prevails in health and difeafe,
in the firft moments of life, and in the
agonies of death, is known to every one ;
and that it did exift while in utero, and

that



[ 14 1]

that it continues to be exerted during the
article of fubmerfion, is evident, for thefe
reafons—That an inftance has never been
known where the liquor @mnii had pene-
trated into the lungs of the feetus; and
water has not always, or even generally
been found in the lungs of animals lately
drowned : which circumftances muft ine-
vitably happen, if a ftri¢ture of the glottis
did not in every inftance invariably take
place. \
~ However plaufible this reafoning may
appear; there are two objeltions to it,
which prefent themfelves ; and which, it
may pofiibly be fuppofed, ought to be an-
fwered. |

The firft is, that when water is found
in the lungs, which it is allowed fre-
quently to be, no contraction could then
exift : and the fecond, that in thofe dif-
feCtions made on animals, the epiglottis
has always been clevated, and the paf-
fage into the lungs been found free.

In
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In anfwer to the firft, it may be obferva-
ed, that the principle of irritability conti~
nues in the body a confiderable time
after refpiration and the circulation have
ceafed ; and fo long as it remains in the
mufcular fibres of the epiglottis, and
thofe which lie about the glottis, the con-
traCtion we have been {peaking of will
prevail ; but, after an uncertain time,
when this power is annihilated, a ftate of
relaxation enfues, the claftic cartilage of
the epiglottis is then f{pontaneoufly ele-
vated, and water is allowed an opportu-
nity of falling into the lungs.

To the fecond, it will be neceffary to
remark, that it is fcarce poffible to con-
ceive, that the body of any human being
was ever opened, at leaft with this view,
till the ftate of relaxation we have juft
{poken of had taken place; and that in
other animals, it is probable, the fame
condition may hold good likewife: but
fuppofing fome degree of irritability to
exift, we are to take another circumftance

into
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into confideration; which is, the difficulty
of infpecting thofe parts ; for whoever is
acquainted with the flender ftruture of
thofe mufcles, will readily conceive, that
without uncommon care and attention in
the neceflary diffe¢tion, much more pro-
bably than has ufually been beftowed
upon it, the weak and feeble power of
contra&ion will be deftroyed ; for the leaft
preflure on the tongue, or motion of the
windpipe, at this time, when the irritabi-
lity is fo nearly exhaufted, would be fuffi-
cient to elevate the epiglottis.

Allowing then, what is, I think, clear-
ly proved, that death is caufed by a con-
traction of the parts about the larynx
ftopping refpiration—it ftill remains to
enquire, concerning the manner in which
this ftoppage of refpiration aéts, fo as to
occafion that effect.

This part of the fubjet is inveloped
with many difficulties and embarrafiments
and notwithftanding that it has been at-
tended to by men of the firft abilities, as

yet



[ 17 ]

yet nothing fatisfactory or decifive has been
advanced. 'The appearances on diffection
not being at all times fo diftin&tly marked,
as readily to determine the part principally
affe@ed, and various circumftances hav-
ing fometimes confpired to occafion a real
difference in the appearances, are the
caufes to which this uncertainty is in a
great meafure to be imputed. We will,
however, confider each of the principal
opinions, and fuggeft {fuch hints as appear
either to favour or oppofe the principles
on which they are formed.

a. The inclofed air being render-

ed highly phlogifticated.

This idea, which originated with the
very ingenious Dr. Fothergill, is fupport-
ed thus: “ Air rendered impure by being
often refpired, acquires the fame delete-
rious properties, and becomes equally de-
ftructive to animals, as any other noxious
air. Now, if the mere fhutting out of

. C ] the
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the former, for a few minutes, fufpends

the a&ion of the lungs, the retention of
the latter cannot but haften its final ex-

tinction. From whatever caufe refpiration

is ftopped, a quantity of phlogifticated

air remains ftagnant in the cells of the

windpipe. This, by its fedative power,

fpecifically exerted on that organ, by de-

grees deftroys the remnant of irritability ;

and thus, though hitherto unnoticed, pro-

bably gives the.coup de grace, in all cafes
at leaft of the pulmonic kind. Hence, per-

haps, may be explained the difagreeable

fenfe of fuffocation, which is felt on for-

cibly holding the breath for a few feconds;

and why, if this is protra¢ted beyond a

certain time, the intolerable anxiety

which it excites, becomes at length in-

compatible with life.”

From this quotation, it appears to me,
that air phlogifticated, by remaining in the
cells of the windpipe, and air rendered im-
pure by being often refpired, is to be confi-
dered as precifely the fame, fince air being

loaded
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Toaded with phlogifton, and from the fame
fource, is the cafe in both inftances: hence,
as air thus rendered impure certainly does
acquire “ the fame deleterious properties,
proves equally as deftructive to animals,
and affelts them in the fame manner as
that noxious air which arifes from the
grotto del cani, fumes of fulphur, char-
coal, and other bodies which exhale phlo-
gifton or mephitic air,” it follows, that
death, in both inftances, is effected by the
fame means ; and confequently we muft
expe to find the concomitant pheeno-
mena exa@ly fimilar. Let us fec whether
this is the cafe.

Animals who perith on breathing va-
rious kinds of noxious air, do not always
exhibit precifely the fame appearances ;
but as thefe feem to differ more in degree
than in any other refpe, it will not be
neceflary to make any particular diftinc-
tion.

It is obferved, that they are generally
convulfed, and that they are killed fooner

C =2 than
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than by ftrangulation, fubmerfion, or
confinement in vacuo. It is further re-
marked, that fuch bodies, inftead of be-
coming rigid, remain generally quite flex-
ible, and the blood continues in a fluid
ftate, with {carce any tendency to con-
cretion.

Now, in every one of thefe articles, do
drowned people exhibit the oppofite ef-
fects : they are not fo foon killed; their
joints do become ftiff; and experience
teaches us, that their blood foon begins
to coagulate.

Travellers inform us, in their accounts
of the pearl fitheries, in the Eaft and
Wett Indies, of an amazing length of time
fome of the divers are capable of remain-
ing under water, without any fupply of
frefh air: thofe who are very expert are
faid to continue in that fituation half an
hour; while thofe who are not fo, do not
much more than exceed half that time.
Whether thefe relations are to be depended
upon as ftri¢tly true, is matter of little

confequence ;
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confequence ; but we all know, -that thole
people are certainly endued with the power
of retaining their breath much longer
than men in general; for, by obferva-
tion, it has been found, that men ufually
‘begin to drown, after being under water
about half a minute. Now, foon after
this period, we fhould expe, according
to the Do&or’s theory, that the air in
their lungs would become highly phlogif-
ticated ; its baleful and fedative effects
muft therefore be exerted on the nerves of
the lungs, and the intolerable anxiety
which it occafions would become incom-
patible with life.

To this it may be objetted, that thofe
people acquire the property of remaining
any confiderable time under water, by im-
perceptible degrees, and by long and fre-
quenthabits of repetition, and therefore that
their lungs are equally as likely to refift the
noxious air, as to permit the continuance of
the circulation through them. This I
allow; and moreover add, what Dr. Prieft-

C 3 ley,
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Iey, and feveral others, have long obferved ;
that animals accuftomed to breathe mephi-
tic air, will live a confiderable time longer
in it, than thofe who are not; and that
thofe who ufually refpire pure air, perith
fooner in noxious fluids than other ani-
mals. In anfwer to thefe, it may be faid,
that although fome inconvenience- may
arife from this circumftance, yet the ill
effects divers moft frequently experience,
while acquiring this extraordinary capa-
city, do not feem to arife from the acion
of mephitic air on the lungs, but are evi-
dently caufed by an over diftenfion of the
blood veflels of the head and thorax; fuchas
hemorrhages from the eyes, nofe, ears, and
lungs. To me it appears extremely natu-
ral to conclude, that thofe fymptoms which
are the moft urgent, would, on the conti-
nuance of the fame caufe, be increafed fo
as to occafion death, rather than that that
effe&t fhould be produced by a frefh affem-
blage of circumftances,‘which, as yet, has

caufed little or no inconvenience. :
In
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In order to determine whether there was
any difference between air which had fre-
quently been refpired, and that which had
long been retained in the lungs, I made
feveral experiments :—by expelling all the
air out of my cheft, and keeping the veficles
of the lungs collapfed as long as I was
able ; then making a full infpiration, and
immediately expiring it into a bladder ;}—
by retaining a certain quantity in my lungs
as long as I could, and then expelling it
intoa bladder ;—and, by breathing a fpeci-
fied portion into and out of a bladder for a
particular time. The air to be tried was
mixed for a certain {pace of time with an
equal quantity of nitrous air; and particu-
lar attention was paid, that the nitrous
air was always of the fame ftrength, and
the water in the trough of the fame tem-
perature. Theevent of thefe experiments
will be found in the following table.

C 4 ’ ~Air
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I could not prevail on myfelf to extend
thefe experiments any further, on account
of the great inconvenience I experienced
from the fixteenth, where 591 inches were
breathed into and out of a bladder, for two
minutes and ten feconds, which was near-
ly three times as long as another perfon
could breathe the fame quantity, After
the firft minute, I began to experience
great anxiety at my breaft, which in-about
half a minute more increafed {0 as to be-
come almoft intolerable : my head, which
at the time the oppreffion at the breaft
commenced, appeared to be diftended be-
gan now to prove fo diftrefling as to make
me almoft inattentive to my former fen-
fations: my face was fo much fwelled,
that I could fcarcely fhut my eyelids ; it
was almoft black, and felt exceffively hot :
every object appeared red, and {parks of
fire were in great abundance dancing be-
fore me. The fight began to fail ; great
giddinefs in the head, and confufion in the
{enfes enfued, and at laft I fell into.a chair.

Breathing
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Breathing the frefh air gave me inftant re-
lief, but for the {pace of two hours I was
fomewhat confufed and giddy. To thefe
fucceeded a violent pain in the head, which
continued the remainder of the day ; but I
awoke the nextmorning perfectly free from
any complaint.

With the intention of afcertaining, as
nearly as pofiible, the degree of phlogifti-
cation which the air receives from the
lungs of animals, in the action of drown-

‘ ing, and afterwards when they appeared to
be dead, I put a kitten under a glafs re-
ceiver, exactly filled with and inverted
into a tub of water: immediately a quan-
tity of air was vifible at the top of the
glafs; a meafure of which being mixed
with an equal quantity of nitrous air, ap-
peared very nearly of the fame degree of
purity as common air. Sufpeding from
this, that the air was not expired by the
animal, but that it. was feparated from its

“hair, or conveyed there fomehow by the
hand, I repeated it feveral times with

greater
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greater care, and I took the precaution of
wetting the creature’s coat thoroughly, be-
fore it was put under the receiver; but
the quantity of air was the fame, and, as
before, very little worfe than the common
atmofphere. 'When the animals were
dead, I prepared to examine the ftate of
that air, which, according to the Do&or,
remains ftagnant in the cells of the wind-
pipe: they were therefore very gently
and carefully removed from the receiver
in which they were drowned, and their
heads placed underneath another jar quite
filled with water: in this fituation, their
thorax and abdomen were properly prefled;
but not one particle of air efcaped.

We will now finitfh what we have to
fay on this occafion, by recapitulating
what has been faid, and deducing a few
inferences from thence.

1ft. It does not appear that drowned
animals are killed by mephitic air acting
on their lungs, as the appearances, at the
| timo
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time death feemingly takes place, are very
different from thofe who infpire the fame
kind of air.

2dly. As the inconveniences perceived
by diirers, after remaining a confiderable
time under water, do not appear to arife
from the action of phlogifton on their
lungs, it is highly prefumable that their
death, were they to remain under water
long enough to occafion it, would not be
produced by that caufe,

3dly. The extreme anxiety which arifes
in confequence of forcibly retaining our
breath, is not caufed altogether by the
action of phlogifton on the lungs, becaufe,
from a comparifon of the ninth with the
fifteenth experiment, it appears that the
air, in this cafe, is nine degrees purer than
that which was frequently refpired, al-
though the quantity of air, and the time
it was ufed (300 cubic inches for 72
feconds) was the fame in both inftances :
and,
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and, by comparing the ninth with the
fixteenth experiment, where the famequan~
tity was taken into the lungs, 591 inches,
but in the former was retained as long as
I was able, and, in the latter, was breathed
into and out of a bladder as long and as
often as I could=it will be found, that
the air frequently refpired was feventeen
degrees worfe than that which was re-
tained : and at the time I was making the
experiments, I found the anxiety attend-
ing N° 16 infinitely more diftrefling than
that of N°g: it is therefore not an im-
proper conclufion, that the anxiety, where
the breath is retained, or fully expired,
arifes in a great meafure from an imped-
ed circulation through the lungs, in con-
fequence of the motion of that vifcus be-
ing fufpended.

4thly. That all the air is violently ex-
pelled from the lungs the inftant the ani-
mal is fubmerfed, and that none ftagnates
in the cells of the windpipe; confequently,

the
o
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the death of drowned animals cannot be
attributed ‘to the action of phlogifton on
the nerves of the lungs.

It would be impofiible, at any rate, to
pafs over in filence a theory fo ingenious
and plaufible; and moreover, as it originat-
ed with an authority fo learned and re-
fpeGtable as that of the gentleman juft
mentioned, we were particularly called
upon to give it a ferious confideration, and
ample difcuflion. On this account, we
have exceeded the bounds at firft propofed,
and muit therefore haften to profecute the
further confideration of our fubject.

It appears to us no way unneceflary to
remark, that but few diffe¢tions have been
made of drowned perfons, at leaft very few
have been publithed ; and even thefe have
not thrown fuch light on the affair as
might have been expected. In feveral in-
ftances it has appeared, that the veflels of
the brain were not turgid with blood, and

in fome that they were rather empty: in
others,
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others, nonotice is taken of any colle&tion of
blood in the heart or lungs ; and, in moft,
no particular appearance was difcoverable,
which could be fuppofed to be the caufe of
death. This difference in the appearances,
on difleGion, may be accounted for by the
length of time which has frequently elapf-
ed before the body was opened, having
given an opportunity for the blood to be
more generally diffufed, which it certainly
will be in a greater or lefs degree, as the
humors become cold, and the fibres con-
fequently contracted. Harvey has an ob-

fervation much to the prefent purpofe ¥:

* Ego aliquando, in cadavere humano noviter
firangulato, intra duas horas a fufpenfione, aperto
peQore et pericardio (antiquam faciei rubor evanu-
erat) auriculam dextram cordis et pulmones, pluri-
mum diftentos et infar&os fanguine, mults atteftan-
tibus oftendi ; pracipue vero auriculam, ad maximi
hominis pugni magnitudinem, turgentem adeo ut
difruptum iri putares. Qua moles die fequente, re-
frigerato penitus corpore, et per alias vias cruore
dilapfo, detumefcens evanuit. Exercit. alter de circul,
fanguin. ‘

« 1 have,”
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« I have,” fays he, ¢ fometimes in a
human body recently ftrangled, that is,
within two hours after hanging, when the
cheft and pericardium were opened (before
the rednefs of the face was gone off) de-
monftrated to many witnefles, that the
right auricle of the heart, and the lungs,
were very much diftended and ftuffed up
with blood; but chiefly the auricle, to the
bignefs of a large man’s fift, and fo very
turgid, that you would fuppofe it ready to
burft. Yet all this quantity of blood, on
the day following, when the body was
quite cool, had entirely difappeared, having
flowed down into other paffages.”—This
effe will be greater or lefs, as the internal
heat may have continued a longer or
thorter time; and according to the pro-
penfity which the blood has to concrete:
both which circumftances, in different
people, we know, vary extremely; the for-
mer remaining much longer in one in the
middle of winter, than in another during
the height of fummer; and the blood of

{fome
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fome beginning to coagulate almoft the
inftant it is taken away, while that of
others requires half an hour, nay, even
upwards of an hour, to bring it to the
fame ftate. We fometimes find the coa-
gulum of fo loofe a texture, that a probe
pafles through it almoft without refiftance ;
and, on the contrary, we do not unfre-
quently fee it fo firm and denfe, as by its
cohefion to fuftain its own weight on the
probe. What this variation is owing to,
it is of no fort of confequence, on the pre-
fent occafion, to enquire: the fatt is ex-
tremely evident, as well from what has
been faid above, as from the great altera-
tion in the external appearance of the body
~—that the blood continues in the veflels,
where it abounded at the time of death,
but a very fhort time. It may further be
obferved, that the brain, in general, is not
examined till the thoracic and abdominal
vifcera have been diffeted ; in performing
which, the great blood veflels are divided,
-and their contents are ufually poured forth

D in
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in great abundance, fo that if any congef-
tion did at that time exift in the neigh-
bouring parts, it will probably, by thefe
means, be leflened, if not totally overcome.
Thefe, therefore, are to be affi gned as fome
of the principal reafons, why the appear-
ances, on the difflection of drowned people,
are fo different ; nay, that they fometimes
may be oppofite, and yet were originally
nearly the fame,

From what has been faid, it fhould ap-
pear, that we are not to expe& thofe ma-
terial affiftances from the diffetion of
drowned people, that we might otherwife
. have imagined; efpecially at the prefent.
time, when no fubject can poffibly be pro-
cured, that has not lain a very long time
under water ; or, which is lefs likely to
anfwer our purpofe, thofe on whom
means have been employed for reftoring
life, fuch as heat, frition, and motion:
although they may by no means be able
to effe@t a recovery, yet there can be no

doubt, but the long perfiftance in their
application



[ 35 1]
application may anfwer the purpofe of
overcoming any congeftion, and of diftri-
buting the blood more equally throughout
the vafcular fyftem.

Animals have frequently been diffected,
as they are more readily procured than
human fubje@s; and it may be fuppofed
the inconveniences I have juft mentioned
will by thefe means be overcome, as we
‘have an opportunity of commencing our -
‘examination as foon as we with. But, on
account of the inequality of the fkull, the
membranes, and even the {ubftance of the
brain, have often been cut into, on faw-
ing through the eranium; and, for want
of making frequent diffections of animals
‘who have died from different caufes, we
are, in a great meafure, at a lofs in form-
ing an accurate opinion of the matter.

Having premifed thefe few obfervations,
‘we may, I conceive, be enabled the more -
readily to underftand why opinions have
varied concerning the manner in which
death is produced, and it will likewife

D2 affift
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aflit us, in fome meafure, in finding out
the true caufe : whether it be—

4. Suffocation, or

¢. Apoplexy.

Of thofe who are of the former opinion,
Dr. De Haen ftands theforemoft; and, as
this gentleman profefles to have formed
his opinion from the appearances on diffec-
tion, it will be proper to attend to what
he has advanced in fupport of it.

On difle¢ting a woman who had re-
mained feveral hours under water, all the
parts of the lungs and breaft remained en-
tire. Upon preffing the lungs, the water
which had made its way into them, evi-
dently regurgitated by the windpipe: the
lungs were entirely black ; and the heart
void of blood.

On opening the bodies of eleven dogs,
which were drowned for the purpofe, Dr.
De Haen, in the fecond chapter of his
Ratio Medendi Contin. informs us, that,

: in
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in feven inftances, water was infpired into
the lungs; in two, the lungs were free;
and in two, the membranes of the brain
and lungs were inflamed and diftended.
In the fifth chapter of the fame book, we
are told, that on opening four dogs which
were drawned, evident marks of congeftion
were found in the lungs, but no appearance
of any in the brain. From his experi-
ments and diffe&tions, he deduces feveral
conclufions, and among them this, ¢ that
when the brain appears affected, after
hanging or drowning, it muft be afcribed
to an old head-ach, or fome ghronic dif-
order.”

As it is generally agreed, that the ftop-
page of the motion of the lungs is the firft
internal efficient caufe of death, let us con-
fider the effes which reafon teaches us
mutft inevitably follow the ceffation of that
important action. \

- The blood returning from all parts of
the body, by the fuperior and inferior
venz cava, is collected in the right auri-

D3 cle
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cle and ventricle of the heart; from
whence, in a ftate of health, it is tran{-
mitted through the pulmonary artery and
veins, into the left auricle and ventricle ;
but, in the prefent inftance, the motion of
the lungs being ftopped, only a {mall
quantity can pafs through that vifcus, fo
that the right auricle and ventricle foon
become full and over diftended : in confe-
quence of this, the right finus venofus,
and the venz cave will not be able to
empty themfelves, and the blood will be
accumulated throughout the whole venal
fyftem ; but as the quantity of blood
fent to the brain is infinitely larger in
proportion than to any other part of the
body *, it neceflarily follows that the ob-

* The quantity of blood fent to the brain is efti-
mated differently by different authors. Malpighi fays
it is at leaft one-third ; many eftimate it at a fixth:
Dr. Monro will allow that only one-tenth of the
whole mafs circulates ‘within the head, which is, ac«
cording to him, nearly four times more than in any
other equal portion of the aortic fyftem,

firuction
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ftru&ion of the veflels of the head, and
the fymptoms depending upon it, will
take place fooner, as well as be more re-
markable, than in any other part of the
body. And if to thefe confiderations we
add the exquifitely fine texture of the veflels
of the brain, which far furpafes that in
any other organ, we fhall confequently be
led to conclude, that the effe¢ts cannot
fail of being more confiderable. The ju-
gular veins therefore, and the finufes of the
dura mater, which immediately commu-
nicate with each other, cannot poflibly
expel their contents into the fuperior cava,
becaufe it is already filled; and the fame
caufe being extended to the tender and de-
licate veflels of the brain, will comprefs
its fubftance. Hence its faculties will im-
mediately be affeCted, its functions inter-
rupted, and, finally, its influence over the
reft of the vital, as well as the natural and
animal actions, muft either be fufpended
or entirely deftroyed.

D4 We
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We will now obferve how far thefe cir-
cumftances are verified by actual prattice;
and how far the fymptoms, in fimilar fitu-
- ations, and the appearances on diffection,
favour or oppofe the theory we have de-
livered.

In all thofe drowned people which I
have had occafion to fee, the face has been
remarkably {welled, and of a dark red or
livid colour ; the eyes violently fuffufed
with blood, enlarged, prominent, and
fometimes {o protuberating, that the eye-
lids feemed infufficient to cover them ;
the features of the countenance generally
diftorted ; and the tongue in part thruft
out of the mouth. I appeal to thofe who
have been in the habit of fecing drowned
people, whether this is not their ufual
ftate: and I afk, if it is pofiible to pro-
ceed from any other caufe than apoplexy,
- or an enormous diftention of the veflels of
the head? o .

There are but few cafes in the reports
of the Humane Society, where notice is

taken
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taken of the pahents account of their fen
fations in the aét of drowning, and thofe
are but flightly mentioned. It is faid,
however, that on falling into the water,
they immediately loft their fenfes, and
had not the fmalleft recolle@ion of what
pafled, till they appeared tolerably reco-
vered. Not a word is mentioned of op-
preflicn, or even anxiety, at the breaft, or
any one fymptom which can induce us to
think that death took place from a caufe
refiding in the cheft : but the fenfes every
one agree in allowing to be dependant on
the brain; the lofs of them, therefore, muft
be owing to its diminifhed energy.

Their fymptoms at the time of reco-
very, and after life has returned, require
our attention, as thofe parts which have
fuffered moft from the accident, will ex-
hibit fymptoms of injury fome time after
recovery, and in this manner may probably
indicate the part principally affected by
drowning.

Before
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Before I attend to thofe cafes which
are generally known, I will notice one
which happened fome time fince under
my own direction, and is quite in point.
A man fell overboard, and was taken up
without any fymptom of life: his pulfe
and refpiration foon returned; fome glim-
mering of fenfe was likewife evident, but
in a few minutes he fell into a profound
apoplectic fit, from which I expected he
would never recover : when, however, he
did recover, there was no cough or un-
eafinefs about the cheft; but the head
remained heavy and confufed for fome
time. \

One hundred and two cafes are men-
tioned, where the fymptoms, at the time
of and after recovery, appeared to arife
- evidently in confequence of the head being
affe@ed : and thirty-nine thewed fymptoms
of fome part within the thorax being in-
jured ; it is to be remarked, however,
that in the greater number of thefe, fymp-
toms of the head being affected occurred

at
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at the fame time ; feveral of them there-
fore, with equal propriety, might be placed
under the former head.

From this account it appears, that the
brain is generally affected; but that, now
and then, the heart or lungs feem to fuf-
tain the principal mifchief, |

"That oppreflion at the breaft, with pain
and difficulty of breathing, fhould fome-
times occur, is furely as little as can be
expected, from the diftention which the
heart and lungs fuffer in the a& of fub-
merfion ; and in proportion as thofe parts
are more or lefs weakened or difeafed, the
effects will be more or lefs feverely felt.
There are few people in whom the lungs
are perfectly found: when that is fortu-
nately the cafe, little inconvenience, I ap-
prehend, would arife ; but in thofe whofe
heart or lungs have long been in a morbid
ftate, fuch, for inftance, as have been
affected with angina pectoris, afthma, con-
fumption, &c. death may very probably
fometimes take place, by rupturing fome

of



[ 44 1

of their veflels, before a fufficient quan-
tity can be accumulated to occafion a ful-
nefs of the brain.

I never had an opportunity of diffeing
any perfon who was drowned; and I ac-
knowledge I do not recolle& to have
read of one inftance where fuch appear-
ances were difcovered, on diffeting the
brain, as were fufficient fatisfactorily to ac-
count for death. But although this be
allowed to be the cafe, at the time of ex-
amination, it does not neceffarily follow,
that fuch a caufe did not exift at the mo-
ment of death, or in the ftate I have juft
defcribed, foon after that event has taken
place. But enough has already been faid
on this head, to account for the different
appearances which occur in different {ub-
je&s, and for the abfence of thofe appear-
ances, the abfolute exiftence of which
- has hitherto been looked upon as neceffary
- to confirm the opinion I am endeavounng

to eftablifh.

It
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It will, however, be remarked, that orie
‘circumftance is as yet unaccounted for ;
which is, that in diffeting thofe who have
died of apoplexy from other caufes, blood
or ferum has generally been found extra-
vafated within the {kull; and from my own
account, fimilar appearances have not been
obferved in examining the heads of thofe
who have been drowned. Iam well aware,
this is the moft important objecion which
‘will be raifed againit this theory. It has,
indeed, hitherto been deemed a decifive and
irrefragable argument againft it, and, fo far
as I am acquainted, remains unanfwered:
but I am of opinion, if we attend properly
to the fubject, we fhall find this argu-
ment will lofe much of its weight, if not
be entirely overbalanced.

In every apoplexy which arifes from an
internal caufe, a predifpofition has exifted
for a longer or fhorter time: hence the
veflels of the brain muft neceflarily be-
come weakened and relaxed ; they are,
confequently, more readily ruptured, and

their
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their contents effufed; when the force of
the circulation through them is by any
means cenfiderably encreafed: For this
reafon, it is proébable, that the fame caufe
which produces extravafation in the brain
of one previouily difpofed, would, in an-
other, the veflels of whofe brain are in a
healthy, ftrong ftate, produce only a con-
geftion or over diftention of the veffels of
that part. Indeed, 1 am much inclined
to be of the opinion, that extravafation
from an internal caufc has never, in any
ane inftance, taken place where a difeafe
‘in the veflels, or fome other predifponent
caufe, did not exift. If, therefore, fuch
predifpofition was prefent in a perfon who
was drowned, effufion would, I have no
doubt, juft as readily happen; as when
the circulation through the brain is ob-
ftruted by any other means ; but if no
‘fuch caufe was prefent, then the natural
firength and elafticity of the veflels would
be fufficient to prevent any fuch effet
from taking place 1
Compreflion,
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Compreffion, I mean from internal
caufes, may arife from two fources—ex-
travafation, and fulnefs of the veflels: both
of thefe, if flight, will produce nearly the
fame effe@s, only thofe of the former will
depend in fome meafure on the part where
the effufion happens ; while the latter, aG~
ing generally, will affe¢t the whole fub-
ftance of the brain, and every part of it
will {uffer ; but if the extravafation is con-
fiderable, then every, part will likewife be
affeGed : and [thus the two caufes ulti-
mately operate in the fame manner.

That the functions of the brain are
impaired or deftroyed fooner by compref- -
fion than any other caufe, appears from a
variety of caufes; for why, otherwife,
thould the moft alarming fymptoms often
fucceed a fmart blow on the head, and
ceafe, frequently, almoft inftantly, on a
few drops of extravafated blood being eva-
cuated by a perforation made through the
ifkull ? and, on the other hand, in thofe
accidents with bad and extenfive fraGtures,

9 which
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which originated from a much more vio«
lent caufe, where not only the cranium
has been deprefled, and the membranes
lacerated, but where even a confiderable
portion of the bone, membranes, and fub-
ftance of the brain itfelf, has been de-
ftroyed, no alarming fymptoms whatever
have followed, and a cure has been effected
with but few inconveniences. How can
we account for the effe¢t being fo difpro-
portioned to the cayfe, but by attributing
it to the greater degree of preflure which
the brain {uffered in that cafe where the
bone was found, than in the other where
there was a large opening for the blood
and ferum to be difcharged, and thus pre-
venting any confiderable compreffion ?

A difproportion is, by feveral anatomifts
and phyfiologifts, fuppofed fometimes to
exift between the brain and the cavity of
‘the cranium ; and that it is fo, in fome
~degree, feems probable, from confidering
‘that the futures of the fkull are now and
then found clofed in young people before

‘e the
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the head has arrived at the full fize; hence
its cavity is with fo much- difficulty en-
larged, that it is poffible it may never be
able to attain its natural capacity: the
brain, therefore, will either be ftinted in
its growth, or prefled clofer .nd firmer to
the infide of the fkull than it naturally
ought to be. To fupport the propriety
of this fuppofition, we appeal to the obe. |
fervation, that the inner part of the ‘ﬁmll
of fome people is much more furrowed
than others of the@fame age; and this
difference may be accounted for, by al-
lowing the brain and dura. mater to be
preffled much clofer to the bone dn the
one perfon than in the other. Thcfe Ln-
dentations, when confiderable, provd; that
the parts muft have been in that ﬁtuatxon
a long time: but as we have réafon to
believe that the water which is found in
4 the ventricles of the brain, varies in 1ts-
quantity, being fometimes very little, and
at others in greater abundance; we fee
the difproportion may be on {fome occa-
E fions

i
(3
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fions merely temporary, or at leaft of no
material continuance. Now, allowing
thefe circumftances to be true, and to the -
beft of my knowledge their reality has
never been difproved, it follows, that at
a time when the bulk of the brain is
by any means increafed, fo as to be firmly
comprefled by the fkull, a fmaller degree,
cither of extravafation or fulnefs of the
veffels, will produce exatly the fame ef-
fects as a greater, when the brain is in a
contrary ftate, or whh it does not fo com-
pletely fill the cavity of the fkull, but that
it might allow of being fomewhat diftend-
ed, without any confiderable compreffion
enfuing. This, in my opinion, proves
very fully and fatisfactorily, not only why
the diftention of the veflels of the brain
may occafion the fame effeéts as effufion,
but why extravafation may produce only
the lighter fymptoms of apoplexy in one,
while an over-fulnefs of the veflels fhall
occafion death in another.
As a corroboration of what has been
faid, I may obferve, that feveral inftances of
S ftrongly
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ftrongly marked apoplexy have occurred
from various other caufes, both to myfelf
and others, where, on the ftricteft {crutiny,
not the leaft degree of extravafation could
be found ; but in fome, the veflels have
been remarkably turgid, and in others
{carce any preternatural fulnefs could be
perceived.

The event of my experiments on kittens,
have turned out differently to thofe of Dr.
De Haen ; for the brain being examined

a few minutes after cieath its veflels were
loaded with blood: and extravafation,
both under the dura mater, and into the
ventricles, appeared fo evident, that for
fome time I entertained no doubt but it
had really taken place; and had I been
more intent upon eftablithing a favourite
do&rine, than in ftrictly and {cruputoufly
inveftigating the truth, I fhould have acted
imprudently in giving up fuch an impor-
tant argument, by making it knows
that I was miftaken ; for if the head beex-
amined immediately after death, the blood,

E 2 at
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at that time being fluid, accompanies the
knife, falling into every cavity and recefs,
before you can poflibly fee them in their
natural ftate, and thus affords the ftrongeft
and moft lively refemblance to extravafa-
tion, fufficient to impofe on almoft any
one. On repeating the diffeCtion, how-
ever, a great many times, with great care,
and at different times, I at laft difcovered
the deception; and am now convinced,
that extravafation did not in any one in-
ftance exift, but that a great fulnefs occur-
red in all, except one or two ; and that it
was not fo remarkable in them, was pro-
bably owing to the examination being de-
ferred longer in them than in the others.
Should thofe who are of the fame opi-
nion with Dr. De Haen, object to thefe
experiments, as not being fufficiently con-
clufive, let them recolle&, his experiments-
are liable to precifely the fame objections ;
for, in feveral of the animals I diffected,
and even in thofe where the congeftion
remained in the head, the heart and lungs
- ' were
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were flaccid, and contained but little
blood: and the Do&or himfelf, in his
Pathological Obfervations, giving an ac-
count of a drowned woman, fays the
heart was * void” of that fluid.

It feems to me, that fufficient has al-
ready been faid on this head to fatisfy the
greateft unbeliever, that perfons who die
by drowning, fuffer from apoplexy : but,
left any fuch fhould ftill remain, and efpe-
cially as this queftion has never been fet-
tled before, we will confider the ftate of
the body in two or three fituations which
arife from fimilar caufes, and are in their
effets nearly the fame as that we have
been treating of ; and, as I am perfuaded
the more this fubjet is inveftigated, the
plainer and more evident will this circum-
ftance appear, we may reafonably expet
1t will derive additional confirmation from
that fource. , '

The fituation of the ftrangled appears
to be very fimilar to that of the drowned,
fince the death ‘of both is ufually afcrib-

E 3 ed
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ed to the fame caufe—the ftoppage of
refpiration ; although the manner in which
it is effeted remains a difputed point.
As we fhall have occafion to attend more
particularly to this fubje@ in another
place, it will only be neceffary at prefent
to obferve, that as the appearances of
thofe firangled by the halter, immediately
on being cut down, exaétly refemble thofe
of the drowned, and as their death, and
the manner in which it is effeted, is
by De Haen, Haller, &c. allowed to
be exactly the fame—it follows, that the
appearances which prefent themfelves on
the diffection of the one (the prefence of
water, of courfe, being out of the queftion)
will be nearly applicable to the other.
.. Morgagni, in 2 madman who had been
ftrangled, faw the veffels of the dura and
pia mater diftended with black and fluid
blood, and the ventricles contained a large
quantity of turbid ferum. He obferves,
that Littre, in a woman who had been
ftrangled by two men gralping her throat,
found
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found blood extravafated on the bafis of
the cranium, and into the ventricles. In
a thief, whom Pet. Nanni diffe&ted, and
at which Morgagni was prefent, the lon-
gitudinal finus of the dura mater was rup-
tured : and Lancifi faw, in perfons who
had been ftrangled, bloody points which
appeared in great abundance,and variegated
the white fubftance of the medullary part
of the brain. To thefe I will add but
one more, and which is from De Haen:
in this he mentions, that the pia mater
was very red; under the tunica arach-
noidea, a quantity of whitith ferum was
found, and the brain appeared inter{perfed
with many red veflels. '
Thefe inftances are, I prefume, very
fufficient to fhew, that the perfons in
whom thefe circumftances were found
died in confequence of the aﬁ'eéhon of
the brain. Now, if the external appear-
-ance of drowned and ftrangled people fo
exa&ly refemble each other ; and if the,1r
caufe of death, and manner of dying, is
E 4 | ~ one
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one and the fame, it certainly affords a
ftrong prefumptive argument, that, cateris
paribus, the appearances on diffeGtion
might prove nearly the fame in both.

In the inflammatory angina, the parts
about the larynx are fometimes fo much
fwelled, that refpiration is much impeded,
and the lungs in confequence cannot have
their ufual play. Hence the blood is
collected in the right auricle and ventricle;
and if the difeafe gains ground, the fame
effects follow as were related at page 37,
38, and 39, and the patient will be in
the fame ftate as the drowned, and thofe
fuffocated with the halter. That this is
not ideal, but that it is founded on expe-
rience, is a fa& too well known to admit
a doubt. From thofe, therefore, who
‘attribute the death of drowned people
‘merely to congeftion about the heart and
- lungs, I would beg to be informed, how
it comes to pafs, that patients in the in-
‘flammatory angina have their face, lips,
and tongue, fo much fwelled ; their eyes:

' inflamed,
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inflamed, and ready to ftart from their
fockets ; and why the fenfes of fecing,
hearing, {melling, and touching, are gra-
dually deftroyed, and at laft they die per-
fe&ly apoplectic ? Was death produced in
the way they conceive it to be, not one of
thefe fymptoms could happen ; for the
heart and lungs being overwhelmed with
blood, would occafion death, before any
affe&tion of the brain could take place.

In the action of laughing, the lungs are
dilated, and remain almoft in the fame
ftate till the cdufe ceafes; but while it
continues, the blood cannot be tran{mit-
ted freely through the lungs: hence we
eafily account for the rednefs and fwelling
of the neck, face, and head; and if the pal-
fage through the lungs is long impeded,
the brain fuffers, and apoplexy enfues ;
which has, on many occafions, ended fa-
tally. Cafes have often happened of violent
ftraining, and fits of coughing, which are
attended with a full and long continued in-
{piration, terminating in the fame manner;

and
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and finging, or crying, produce fimilar ef-
fe@s, although it feldom happens they
are carried to any dangerous excefs.

Inftances, almoft out of number, might
be brought forward in fupport of thefe
arguments ; but enough has furely been
faid to fatisfy the doubts of the moft in-
credulous, and fix the wavering mind of
the moft incorrigible {ceptic.

ON
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ON THE UNCERTAINTY OF RECOVERY,
AND ITS PROBABLE CAUSES.

HOEVER has paid the flighteft
attention in the perufal of the re-
cords of the Humane Society, cannot fail
of being aftonithed at the different events
in the majority of the cafes there related.
Some we find have been reftored, who
were {ubmerfed for half, nay, three quar-
ters of an hour * ; feveral revived {ponta-
neouly ;

* Cafes 103, 165, 350, 420, 547 4. (1) (11).

In referring to cafes of recovery, I propofe to con-
fine myfelf as clofely as poffible to thofe which are to
be found in the Reports of our own Society ; the cir-
cumftances of which cafes may at any time be exa-
mined into, and the truth of any remarkable or un-
common incident readily afcertained. Only three
quarters of an hour are there recorded as the longeft
extent of time that a perfon was in the water, who

was
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neoufly ; and fome required uninterrupted
perfeverance, in the ufual methods, three
ot

was afterwards recovered. This happened only in
one out of upwards of fix hundred fuccefsful cafes; and
he floated on the furface of the water during the whole
of the time. Rare and extraordinary as this length of
time certainly is, yet it is nothing when compared
with feveral cafes which are to be met with in medi-
cal hiftories. Kuncknel informs us of a young man
remaining perfeély alive for two hours under water.
Langhanfius, of a woman who was under water half
a day, and was recovered in a fhort time. M.
D’Egly, of a Swifs diver, who remained in the fame
ftate nine hours. Pechlin, of the Tronningholm
gardener, that was fixteen; Alexander Benedittus,
that was forty-eight hours, Tilarius, librarian to
the King of Sweden, wrote the hiftory of a woman
who was three days under water ; and Kuncknel, of
one three days under the ice, who, when found, ap-
peared full of vigour. The fame author fays, I am
fufficiently fenfible, that in Sweden, no one doubts
the poffibility of retaining life under water for eight
days, He then relates the cafe of a painter who fell
into the water, where he remained eight days ; at the
expiration of which, he appeared alive on the furface.
Gocellinus, nephew to an archbifhop of Cologne, -
fell
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or even four hours*, before evident fymp-
toms of reanimation appeared: fome, with
the intention of deftroying themfelves,
have plunged into the water while, it is na-
tural to imagine, their mind muft have been
extremely agitated : fome have fallen in
during the paroxy{m of an epilep{y +: and
others have lain a confiderable time, from
half an hour to an hour and a half, when

fell into the Rhine, and was not found for fifteen
days; when, being laid in a church, in order to be in-
terred, he foon returned to life. ‘The laft cafe I fhall
notice, is that mentivned by the celebrated Mr,
Burrmann, of a man who continued under water
feven weeks, notwithftanding which, he not only reco-
vered, but enjoyed a good ftate of health for a great
many years after. Although moft of thefe ftories
are attefted and vouched for by men of fenfe and
eminence, it is perfectly unneceflary to fay, they are
by far too extravagant to deferve the leaft credit. It
is highly probable, however, that there has been fome
foundation for them, and that feveral have been ob-
ferved to recover, who have laid a confiderable time
under water, and appeared to be dead.

¥ Cafes 410, 420, 493, p. 165.

t Cafes 150, 274.

_they
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they were taken up without any means being
ufed for their recovery *. Add to thefe, that
the aged -, and many others of whom there
were little hopes, have been recovered :
while, on the oppofite fide of the queftion,
we are informed, from indubitable autho-
rity, that one fubjet had been fcarce a
minute}, and feveral not more than five
minutes, in or under water, who were not
recovered. Others we find, with youth,
firength, and apparently a good conftitu-

* Cafes 21, 49, 81, 265, 409, 487, 488, 489.

+ Cafes 19, 256, (6).

1 Cafe 264.—Dr Houlfton, who faw him drown-
ing, gave him immediate affiftance, and faw the means
applied above two hours, with perfevering affiduity.

A captain of the navy, who was prefent when the
accidents happened, informed me of two men belong-
ing to the Crown ftorefhip, who fell overboard, one
a marine, whofe head was not under water half a
minute, the other not more than a minute, before
they were taken up ; and notwithiftanding the furgeon
immediately commenced the operations recommend-
ed by the Humane Society, and perfevered in their
application a confiderable time, yet they neither re-
eovered !

tion
2
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tion in their favour, who have had the ufual
method of treatment immediately employ-
ed upon them, and have been irrecoverably
loft! From whence then, it is natural to
afk, does this difference proceed, and to

what caufe is this uncertainty to be attri<
buted *?

In

* It :is evident, that in by far the greater number
of cafes, it was not pofiible to fix on the precife time
the perfon was under water; and the accounts of the
different people concerned, in general, fo greatly
vary, that it is no very eafy matter to reconcile them:
under thefe circumftances, I fear it is the natural bias
of human nature, to incline towards the moft re-
markable.

Sufficient attention has not been paid to the fitua-
tion of the perfon, whether he was under the water,
or whether he only floated ; although, it is plain, this
may make a very material difference, as in the former
cafe refpiration is impoflible, whereas in the latter it
may fometimes take place. This article, which in-
deed is extremely evident, is placed beyond doubt by
feveral cafes communicated by Dr. Houlfton of Liver-
pool : that gentleman mentions no lefs than eight in-
ftances of perfons, who, after finking feveral times,

have
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In many inftances this difference is
readily accounted for. If, for example,
the perfon, previous to the accident, had
indulged in eating to an excefs, a much
larger proportion of blood muft be fent to
the head, than ought naturally to be there;
if he has drunken; {o as to caufe intoxica-
‘tion, the vafcular fyftem will be more
diftended, the determination of blood to
the brain will be proportionably encreafed,
and death, in confequence, be much more
eafily brought about. Again, if the perfon
did, at the time of or previous to the ac-
cident, labour under any diforder, it is
natural to conceive, that the powers of
nature would be fooner overcome. The
event in thefe cafes, I fay, is readily to be
accounted for; but not fo thofe who, at

have floated for the fpace of ten minutes, and been
taken out with evident fymptoms of life ; three were
in the fame fituation for fifteen minutes; and fome
who had been in the water a longer time, feemed at
firft only in a doubtful ftate. See Cafes 263, 262,
264, 152,337. Reports for 81, pages 101, 102, 103.

the
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the time of the accident, are in a ftate of
apparent good health.

Having, in a preceding chapter, invefti-
gated the caufe of death in drowned peo-
ple, it follows, whatever that caufe may be,
that, according as the conftitution of the
perfon was lefs or more predifpofed for
{uch a ftate, he will bear being a longer or
thorter time under water, before the real
ftate of death takes place. 'What we have
already advanced on this part of the fubject,
feems to have clearly demonftrated, That
the general and moft prevailing condition
of the body, under thefe circumftances, is a
comprefled ftate of the brain, and confe-
quent apoplexy ; therefore thofe who, at
the time of the accident, have any caufe
exifting in their habit, which predifpofes

 the body towards a comprefled ftate of the
brain, or an apoplexy, will be the perfons
who muft firft lofe the appearances, at
leaft, of vitality. ‘On this account, it will
be proper to enumerate thofe peculiar cir-
cumftances, which have been ebferved to
F occafion
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occafion a predifpofition to that affeftion ;
and, as the manner in which they may
operate, fo as to produce that effe, will,
I imagine, be readily underftood, I fhall
fatisfy myfelf with merely mentioning
them, and refer thofe who require any
further information on this part of the
{ubje&, to the numerous writers on that
diforder.

Large heads.

Short necks.

Corpulency.

Indolent life, with full diet.

Frequent intoxication.

Plethoric conftitution.

Suppreflion of ufual evacuations.

Advanced ftate of pregnancy.

Polypous concretions.

Tumors within the fkull.

Hydropic diathefis ;

In thofe efpecially above go years of
age. ,

Apoplexy



[ 67 1]

Apoplexy fometimes comes on very
fuddenly, and without any warning: it is,
however, frequently preceded by various
fymptoms, which indicate the difeafe to be

~at hand. When it is known any of thefe
have appeared, in conftitutions predifpofed;
previous to the accident, and where any of
thofe caufes which have ufually been ob-
ferved to excite that difeafe have occurred,
we have, I think, every probable reafon to
expe@, that fuch peffOn will almoft im-
mediately ceafe to fhew any appearances of
life.

The principal antecedent fymptoms,
which are enumerated by authors, are the
following :

Frequent fits of giddinefs, or fwimming

in the head.

Tingling, or tranfitory numbnefs in the

limbs.

Singing in the ears,

Great dulnefs. ”

Frequent fits of incubus.

’ F2 Frequent



[ 68 ]

Frequent head-achs,
Falfe vifion.
Lofs of memory.
Deep fleep.
Troubled dreams.
Great fulnefs of face.
Frequent interruptions of feeing and
hearing:
Faltering in fpeech.
Drowfinefs.

~The exciting caufes are

Violent exercife and exertions.

Paflion.

External heat.

Intoxication. '

Long ftooping with the head down, of
any impediment to the regular and
cuftomary return of the blood from
the head to the heart; whether from
external compreflion; or from internal
{pafm, obftruction, debility; or other
hindrance to the a&ion of the vef-

‘ fels
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fels in the vicinity of the heart and
lungs,

It would be eafy to point out the mode
in which all and every one of thefe caufes
a@, {0 as to induce a ftate of apoplexy: ac-
counts of thefe are, howeyer, {o very gene-
rally to be met with in authors who have
written on this affe@ion, that it will be
perfectly unneceflary for me to enlarge upon
them in this place.

Some cafes are related, where, on recove-
ry, greater inconveniences were experienced
from an affection of the lungs, or fome part
‘within the cheft, than in the brain: this, as
was faid before, in all probability was occa-
fioned by the difeafe in thofe parts ; and as
we have feen, that the blood is accumulated
in great abundance in the right auricle and
ventricle of the heart, and in the pulmo-
nary artery, before the brain fuffers, it
follows, that if any difeafe exifts in, or is
intimately connected with, thofe vital or-
gans, death will very foon be brought

F3 about,
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about, either directlyand immediately, from
a rupture of fome of the parts in the thorax,
or elfe fecondarily and confequentially,
from the compreffion of the brain being
effeGted fooner, and with greater difficulty
removed; hence, as every difeafe to which
thofe parts are fubject, impedes either the
circulation or refpiration, their prefence
mutft, according to their violence, in a lefs
or greater degrée expedite the fatal event :
either in one way or the other, therefore,
or by a concurrence of both, may be ex-
plained the manner in which all the dif-
eafes affeCting the heart, lungs, or great

blood-veflels, conduce to affe& the brain.
Various other circumftances do like-
wife occur, and thofe not unfrequently,
which may either materially impede, or
totally prevent the recovery. Thefe are—
1ft. Intoxication. A moderate quantity
of liquor, in habits not over irritable,
would probably be not only innoxious, but,
by increafing the vires vite, might att asa
preventive : but how nearly intoxication
refembles
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refembles apoplexy, is well known to every
one; indeed, when carried to excefs, it
conftitutes one of the moft violent {pecies
of that diforder. The brain, therefore, be~
ing already comprefled, and the body debi-
litated, a thort immerfien would foon oc-
cafion the vital actions to be fufpended.
—2dly. Great diftention of the ftomach,
either from a hearty meal, or from a large
quantity of water being {wallowed: this,
by ating in a manner fimilar to what was
mentioned at page s, although it may not
produce the effet there defcribed, will, by
interrupting the flow of blood to the infe-
rior extremities, detain it longer in the
veflels of the brain than would otherwife
be the cafe.—3dly. When the perfon has
funk in very deep water, the additional
preflure on the furface of the body will
fooner repel the blood to the heart and
lungs.—4thly. When the accident hashap-
pened in very cold water, or when the
body, on being taken up; has lain for fome
time expofed to the cold, damp air ; under

Fq thefe
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thefe circumftances, the veflels of the
- trunk and furface being fuddenly braced, an
over-proportion of blood will be fent into
the veflels of the brain, which veflels can-
not be fo much affeted by the cold, on
account of the intervention of the cranium.
Cold, beyond a certain degree, acts in every
conftitution as a fedative, but fooner and
more powerfully when the body is by any
means debilitated : thus, thofe who are
weak from preceding difeafe, from fafting,
fatigue, evacuations, or a debauch, appear
to fuffer principally from cold.— g thly. Ex-
travafation within the cranium. Although
this has not been proved by diflection, yet
there can be little doubt but it does fome-
times take place, efpecially when difeafe
in the veflels, or feveral of the predifponent
caufes of apoplexy, have occurred : when
this does happen, except it be in the moft
trifling quantity, I do not perceive how a
recovery can with any propriety be ex-
pected, for it does not appear that there
is any poffibility of removing the caufe;

and
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and till that can be effected, muft not all
our endeaveurs to reanimate prove ineffec-
tual ? But, as there is no indubitable {ymp-
tom, by which we can be certain when
this circumftance does exift, we fhould by
no means, on a prefumption that it may be
the cafe, quit our operations till the full
time directed by the Society is elapfed.—
6thly. Contufions on the head or ftomach
often happen on falling into the water:
it is impoffible to know what injury is
occafioned by thefe; but, as even trivial
blows on the head feldom fail of produ-
cing giddinefs, or momentary confufion in
the fenfes—and as a fmart blow on the
ftomach has often occafioned inftant death
—the chance of recovery will certainly be
lefs, efpecially when the contufion has
been confiderable.—thly. Epilepfy, palfy,
and other affections of the brain. As in
the brain of epileptic patients there is often
found tumors, effufions, and various pre-
ternatural appearances; and as a fit is
often induced by any great emotion of the

5 ~ mind,
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mind, efpecially terror; death may very
likely be precipitated by one or both of
thefe circumftances. Dr. Cullen is of
opinion, that the apoplettic ftate, which
in fome degree accompanies, and almoft
always fucceeds, an epileptic paroxy{m,
‘does not depend upon compreffion, but
upon a certain ftate of immobility of the
nervous power: his method of reafoning
may therefcre account why fome, who
were {ubmerfed for a few minutes *, dur-
ing a fit, have been, contrary to what might
be expected, taken out with fome fymp-
toms of life. The intimate conneion
between palfy and fome other difeafes of
the brain, and apoplexy, is apparent from
their running fo frequently one into the
other ; and this is a fufficient reafon for
prefuming, that thofe people who labour
under thefe difeafes will foon fuffer.—
8thly. Improper treatment. The practice
of fufpending by the feet, although recom-

* Cafes 150, 274.

mended
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mended by Dr. De Haen, and very lat-ly
in the Reports of the Humane Society, is,
as well as rolling in or over a cafk, by no
means {o frequent as hitherto : ftill, how-
ever, they are both, in the abfence of medi-
cal men, fometimes pratifed ; and in the
hurry and confufion which generally ac-
companies thefe accidents, the drowned,
while carrying on fhore, and removing to a
convenient {pot, is but too often laid in fuch
a pofition, that his head is thrown either on
the breaft, or almoft on the back. Sufpen-
fion by the feet will undoubtedly increafe
the preflure on the brain : rolling over a
cafk, and fimilar rough ufage, will prow
duce the fame effet, and may likewife
tend to deftroy the organization of the
brain, and other vital parts: and where
the neck is either bent forwards, or ex-
tended backwards, the paflfage of the blood
through the jugular veins will be prevent-
ed, and the veffels of the brain will remain
ever diftended,

We
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We have thus accounted for a great
number of inftances that may be expected
to turn out unfavourably, in a very fhort
time : {till, however, it remains to fhew,
what we are to apprehend in thofe who
neither appear to be difpofed to apoplectic
or thoracic complaints, nor to be in the
fituation of thofe we have juft defcribed.

It appears to me, and I have long been
of the opinion, that this circumftance may
be explained by the difference in the con-
ftitution of the perfons affected.

Have we not every day, in the courfe
of our practice, occafion to obferve the
different effeGts the fame medicine has on
different patients? Do we not know, that
one perfon fhall require ten or twenty
grains of emetic tartar, to produce the fame
effe@ts which a quarter of a grain will in
another ; and that a dram of jalap does
not purge fome more than a few grains of
rhubarb do others ? Do we not fee that one
of a phlegmatic habit will bear a fevere

eleCtrical thock half an inch long, equally
as
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as well as another of an irritable habit will
one of the tenth of an inch? Ten drops of
the thebaic tincture will procure as much
fleep for one, as the fame number of grains
of the extra¢t will in another: a pint of
wine will intoxicate one man, while another
will drink more than a couple of bottles,
and feel little or no inconvenience. That
bark fometimes purges, and at other times
binds 5 that acrid humours, or worms in
the inteftines, occafion violent convulfions
in one perfon, and not in another, is known
to every one. I have known two grains
of calomel throw a woman into a faliva-.
tions and I have given upwards of half an
ounce of calomel, and ufed near two
ounces of the ftrongeft mercurial ointment,
to a child eighteen months old, without
producing any perceptible effe@t: and in
this way might we go through the whole
materia medica. What then can thefe
uncertain effe@ts depend upon, but the
leffer or greater degree of irritability of the
moving fibres ; or, in other words, on the

difference
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difference in the conftitution? Is it not
therefore in the higheft degree probable—
may we not go ftill fusther, and fay, is it
notevident—if the fame medicine produces
different effets in different perfons, that,
upon the fame principle, fubmerfion muft
be longer in deftroying animal life in one
than in.another ?

The dorine of temperaments, or con-
ftitutions, has of late been much difufed,
owing to the ancients having diftinguithed
them according to the nature of the
humours, which they conceived to be pre-
dominant, and in which they conceived
the caufe of all difeafes to refide: thus
we have the—choleric, phlegmatic, fan-
guineous, and atrabilious—the hot, cold,
moift, and-dry temperament, according as
bile, phlégm, blood, or atrabilis, was fup-
pofed to abound ; or as it was believed to
poffefs a greater or lefs degree of heat, or a
larger or f{maller proportion of watery
fluid. The phznomena of the animal eco-
nomy being now much better explained,

- 6 T by
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by confidering the ftate and affeGtions of the
folids, or moving powers, that diftinc-
tion, with the fyftem on which it was
built, is at this time pretty generally dif~
carded. Some mode, however, of diftin-
guithing the different ftates of the body,
in different people, is, without doubt, very
ufeful on feveral occafions; indeed, with-
out having recourfe to fome fuch method
in the prefent inftance, I fhall not be able
to make myfelf properly underftood:—
but, as I do not recolle& any one who has
profefledly treated on this fubje&, fince the
humoral pathology has been exploded, it
apliears really neceffary to form fome ar-
rangement, confiftent with the fyftem of
the prefent day, which refers every thing
to the folids, and views the fluids merely
in a paffive light. Much as I believe this
to be wanting, it is far from my prefent
intention to enter particularly, or exten-
fively, into the confideration of this fub-
jeét ; all I with for is, to make myfelf per~
fe@tly intelligible, and to enable others,

: who



[ 8 1
who are inclined to pay attention to this
part of their profeffion, to decide, with
tolerable readinefs, to which clafs thofe
perfons, who may fall under their direc=
tion, are to be referred. But to do this,
I find, that however averfe I may be to
introduce new terms, yet, under the pre-
fent circumftances, fome fuch become in~
difpenfably requifite: without any further
preface or apology, therefore, I fhall take
the liberty to diftinguith the temperament,
or conftitution, into the three following

clafles.

- 1. The Tonic —indicating ftrength,
firmnefs, and vigour in the muf-
cular fibres. |

1I. The Atonic—denoting weaknefs,
relaxation, and inactivity.

I1. The Irritable—exhibiting quick,

* lively, and impetuous motions.

16nd myfelf unequal to the charge of
conveying that perfe®, clear, and diftin&
idea,
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idea of thefe different conftitutions, that
I would with to do : words, however well
feletted, or in whatever manner they may
be combined, appear to me not fufficiently
expreflive; although it is certain, that every
one who attentively engages in the actual
exercife of the medical art, forms to him-
felf 3 tolerably diftinét perception of them,
and regulates his pratice accordingly.
Having therefore given the outlines, I
might probably be induced to leave them
to be filled up by the fkill of the reader:
as this, however, would be quitting the
fubje® in too unfettled a ftate, I fhall
briefly mention the leading circumftances ;
for the minutiz, after all, muft be left to

the difcretion-and tafte of every indivi-
dual.

" In the Tonic conftitution, the make is
ftrong and robuft; the mufcles firm, large,
and diftin&ly marked, covered either with
a {mall or moderate quantity of cellular
membrane ;- the hair dark, thick, and a-

‘ G bundant;
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bundant; their complexion dark, and
fometimes red, with a firm, or fierce, and
reddifh eye: the external veins are many
and large; and their pulfe is flow, full,
and ftrong. They are not quickly excited,
but their attions are vigorous; they are
laborious, capable of great exercife, and are
of vaft ftrength. Their temper is gene-
rally very equal; hence they are either
friendly and fincere, or quite the reverfe;
and, if offended, revengeful and inflexible =
their {pirits are good and regular; their fen-
fibility not in the extreme. The difeafes to
which they are fubje&, are almoft always of
the inflammatory kind ; and they are very
violent when they do occur, as the ftrength
of the conftitution prevents their being
affected by trivial caufes.

The Atonic conflitution is entirely and
exaltly the reverfe. 'They are weak, often
corpulent, and their mufcles, although
they may be large, are foft and flaccid,
having a large quantity of adipofe mem-

3 brane
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brane interfperfed among their fibres.
Their countenance is heavy, and void of
expreflion, of a pale, fallow, or white
hue; their hair thin and light ; and their
eyes dull. The external veins are few,
and fmall; and the pulfe foft and low.
Their perfeverance in purfuits is {fome-
times aftonifthingly great; but they are
“in general indolent, and of a pliant difpo-
fition. They are dull, and unthoughtful :
their fenfibility is but little; and fuch
people are fuppofed to be peculiarly in-
clined to cowardice, fear, and avarice.
They are fubject to all the difeafes which
depend on relaxation, which are therefore
more obftinate and tedious, than fevere or
violent.

The Irritable conftitution is by far the
moft common. The make is ufually de-
licate and flendér ; though there is fome-
times a good quantity of adipofe mem-
brane. The features of the countenance
are ftrongly marked : the fkin is com-
monly fair, foft, and delicate; the eyes

G2 keen,



[ 81

keen, penetrating, bright, and clear, often
blue, and the pupil frequently dilated.
Their external veins are not remarkable
‘either in number or fize; the pulfe con-
trafted, frequent, and eafily quickened.
Their difpofition is lively and enterprif-
ing : all their fenfes are extremely acute;
and their paffions are readily excited: they
are light, inconftant, and fickle; their
- {pirits are either very high or very.low ;
- and their propenfity for pleafure is very
great. Their difeafes are principally: of
that kind which is called nervous; but
~ they are fubjet to glandular complamts,
fcrophula, and confumption.

It is impoffible to fuppofe, that every
conftitution we meet with, will fall imme-
diately under any of the above heads ;. on
the contrary, it is to be expected that very
few will occur, fo diftin@ly marked as
to belong to one only; we fhall find they
- are in general much blended . together,
yet not fo much confounded, but that
with attention we fhall readily be able

to
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to determine which is the moft predomi-
nant, and confequently to which clafs it
ought to be referred. :

"We cannot but obferve, in the to-
nic tetnperarnent, the general concur-
rence of every circumftance which can
contribute to the a&ion of the heart and
arterial {yftem., Such people are alfo in a
ftate very nearly allied to a plethora ;
hence the blood circulates with fuch
force, as to occafion hzmorrhages from
many parts of the bady; and the brain;
from the fupérior delicacy and finenefs of
" its veflels, being likely to have a fuper-.
abundance of blood in it, will likewife be
difpofed for hzmorrhagy, and will eafily
be comprefled, if not ruptured, as foon as
any caufe is applied which prevents or
obftra&s the circulation through them.
As fubmerfion, therefore, produces that:
effe®,s this is the conftitution which will -
be moft likely to fuffer fooneft. '

We have feen the various effects the

fame artxcles have on different people;
> G 3 -and-
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and if we attend, fhall find thofe who are
the moft eafily affected, are fuch as have
their nervous {yftem very fenfible and de~
licate. This ftate of the nerves peculi-
arly conftitutes the Irritable  tempera=

ment. ,
The mind, likewife, of people belong-
ing to this clafs, are as eafily irritated as
their bodies ; all their fenfes, as was faid
before, are extremely acute; their paf-
‘fions are readily excited, they are much
agitated by them; and they fuffer the moft
~ from the violent tran{ports of the foul. All
their paflions are carried to an excefs, and
we are frequent {pectators of the alarming
gconfequences produced by them. |
Of all the violent emotions of the mind,
terror feems to be productive of the moft
ferious and fatal confequences; violent
. tremors, palpitations of the heart, faint-
ing, and convulfions, we every day meet
with from that caufe. Infanity, lofs of
fpeech, epilepfy, palfy, apoplexy, and
fudden death, are but too often found on
recordy
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record, to allow the leaft doubt of their
frequently happening. From the palea
nefs of the face, the lividity of the lips,
and the palpitation of the heart, it feems
probable, that a contra@ion of all the
{mall veffels inftantly takes place, and that
the blood is thrown upon the heart and
lungs fo fuddenly, as to put an immediate
flop to their motion. The proximate
caufe of death in thefe cafes, however,
has not been clearly afcertained by a
fufficient number jof diffections ; but the
fymptoms indicate the brain to be affected
and as the jugular veins have been ob-
ferved to be remarkably diftended and puf-
fed up; as the veflels of the brain and pia
mater have been found loaded with blood ;
as much ferum has been extravafated,
. both into the ventricles of the brain and
between its membranes ; and, efpecially,
as fome people have been thrown into a
perfe& apoplexy ; it is highly prefumable,
‘when it does prove fatal, that the patients
die apopletic, ‘
G4 The
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_ 'The horror and diftrefs a man muft
fuffer, confequent to falling into the water,
where inevitable deftru&tion is fo very
evident, can more readily be conceived
than exprefled; and it is very likely that,
in every inftance, it may in fome meafure
tend to expedite the fatal event: but
when the unfortunate fubject is of that
habit juft defcribed, which we know to
be peculiarly difpofed for the moft violent
exertions of the paffions, and in which
it is apt to produce the greateft effe@s, it
is evident that their death will be very
confiderably accelerated by it, efpecially
as it feems to operatc in the fame manner
as-fubmerfion itfelf. - ‘

Perfons of the -irritable conftitution,
therefore, who are {o readily and violéntly
affe@ed by caufes too flight to make any
confiderable impreffion either on the body
or mind of thofe of a different conftitution,
will, upon precifely the fame principle, be
much fooner deftroyed by drowning, than
thofe whofe nerves are lefs delicate, and are
with greater difficulty excited. S

. As



{ 8 1]

As the atonic conftitution is lefs con-
nected with apoplexy than the tonic, and
as the nervous fyftem is not to be roufed
into fuch violent actions as in the irritable;
it dppears that this habit or temperament
would allow of being under water longer
than either of the former.

It has already been remarked, that the
three conftitutions are moft generally mix-
ed together ; the event in thefe cafes may
be predicted, by confidering the proportion
in which they appear to be united; if,
for example, an inftance could occur, of a
ftrong athletic conttitution being joined to
an exquifitely nervous fyftem, we thould
have juft caufe to expe&, if what has been
faid is true, that death would almoft im=-
‘mediately take place; and, on the contrary,
where the tonic, the atonic, and the irri-
table, are {o equally blended and fo ex-
a&ly adjufted, that neither are remarkably
predominant (and many fuch are, I think,
to be met with) I thould for the fame
reafon conclude, thefe would refift the
effects of fubmerfion a greater length of

time
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time than any other modification of the
habit whatever.

The reafon why fome people exhibit
fymptoms of life almoft directly, and that
others do not, even for fome hours after
they are taken out of the water, appears to
be accountable for principally by the de-
gree of irritability in the conftitution. It
appears, from many experiments, that this
peculiar property is capable of being excit-.
ed after death with greater eafe or difficul~
ty, according as the animal was more or
Iefs irritable during life. We have already
thewn, that thofe who are much fo, are
extremely liable to be fpeedily drowned ;
and, for the fame reafons, they will be
{peedily recovered : on the contrary, thofe
of an atonic habit, as they are longer in
drowning, will be longer before they are
recovered *,

* M. Bucquet found, that the moft irritable are
the moft eafily fuffocated, and are moft eafily revived.
‘They appeared alfo to fuffer lefs afterwards from the

fuffocation to which they had been fubjected,~Hift,
dela socc Rc de Mcdo :

AN
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AN ATTEMPT TO ASCERTAIN WHE-
THER THERE BE ANY POSITIVE
SIGN OF THE ABSOLUTE EXTINGC=
TION OF LIFE,

AVING afcertained the caufe of
death, and affigned fufficient rea-

fons for the difference in the event of
the generality of cafes, and likewife for
the uncertain time in which life reappears
in different people, it may be expetted we
thould now proceed to the 'method of re-
covery. Previous to this, however, it
will not be improper to enquire, ‘ whe-
ther there are any pofitive figns of the
extin&ion of life?” On a queftion of
fuch importance, volumes might be writ-
ten: the nature, however, of the prefent
undertaking, prevents my entering mi-
nutely into the fubject; my obfervations
will therefore be but few ; they will be
confined
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confined as clofely as poffible to facs, and
as little connected with theory or, hypothefis
as the nature of the {ubject will permit.

- Many, various, and even oppofite ap-
pearances, have been fuppofed to indicate
the total extin&tion of life. Formerly,
a ftoppage of the pulfe and refpiration
were thought to be unequivocal figns of
death : particular attention in examining
the ftate of the heart and larger arteries ;
the flame of a taper, a lock of wool, or
a mirror applied to the mouth or noftrils,
or acup of water to the fcrobiculis cordis ;
were conceived fufficient to afcertain thefe.
points : and great has been the number of
thofe who have fallen untimely victims
to this erroneous opinion. Of late, fome
have formed their prognoftic from the
livid, black, and cadaverous counte-
nance : others, from the heavy, dull,
fixed, or flaccid ftate of the eyes ;
from the dilated pupil, the foaming at
the mouth and noftrils, the rigid and
inflexible ftate of the body, jaws, or ex-
‘ tremities ;
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tremities * ; the intenfe and univerfal
cold, &c. Some, conceiving any one of
thefe fymptoms as incompetent and inade-
quate to the purpofe, have required the
prefence of fuch of them as were, in their
opinion, the leaft liable to error: but
whoever will take the trouble of read-
ing the Reports of the Society with
attention, will meet with very many ine
ftances, where all the appearances, fepa~

* It will be neceflary to diftinguifh between the
contra@ion arifing from fpafm, and that rigidity
which arifes from the inelafticity of the fibres in con-
fequence of death. It is well remarked by Dr. Co-
gan, that « the limbs are extremely flexible immedi-
ately after fudden death, whilft the body retains any
internal heat: but in thefe cafes the members do not
become fiff, or the joints inflexible, until the hu-
mours are coagulated, and the fibres rendered rigid
by the cold of death. If therefore any refiftance is
obfervable in the limbs, foon after a perfon has appa-
rently been ftruck with death, it is to be prefumed,
that there are fome latent remains of life, and that

the members are inflexible from a fpafm in their
mufcles,”

rately,
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gately®, and even where feveral afloci-
ated in the fame cafe, occurred, and yet
the

‘& Inftances of black, livid, or cadaverous counte=
nance, may. be found in the following cafes: 2, 10,
11, 21, 22, 43, 5%, 52, 54, 63, 67, 100, 101, 117,
130, 164, 238, 239, 240, 242, 244, 256, 265, 268,
278, 282, 312, 314, 324, 357, 358, 393, 396, 411,
415, 423, 424, 432, 435, 437> 445, 446, 496, 501,
561.

Eyes fixed or obfcure, Cafe 1, 22, 57, 101, 111,
162, 240, 242, 268, 411, 492.

Even the eye-balls may be diminithed in fize, im-
moveable, and fixed in their fockets, and the cornea
without luftre, and yet the patient recover; as is evin-
ced by the 411th Cafe. Dr. Whytt remarked, in an
apoplectic boy, whofe breathing was very laborious,
and his pulfe fmall and quick, that his eyes were more
fhrivelled than they ufed to be in thofe who have
been feveral hours dead.

Foaming at the mouth, Cafe 341, 379, 393, 424,
10, 11, 44, 69, 78.

. Rigidity of the body, jaws, or extremities, Cafe s,
10, [28, 46, 50, 53, 6%, 100, 103, I1I, 241, 260,
268, 258, 162, 314, 357, 370, 393, 410.

Partial or univerfal cold, Cafe 2, 5, 11, 14, 19,
21, 28, 44, 48, 50, 51, 52, 53, 57, 65, 67, 81, 83,

9%
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the patient recovered : it is therefore eviv
dent, that thefe figns will not afford cer-
tain and unexceptionable criteria, by
which we may diftinguith between life
and death,

Dr. A. Fothergill, in his very elegant
and interefting letters, has the following
obfervation : ¢ One mark of the extinc~
tion of life which generally prefents itfelf,
and which cannot fail to attract the no-
tice of every accurate obferver, is a pecu=
liar glaffine/s of the eyes; when this is
accompanied with coldnefs and flaccidity
of the fkin, it will feldom deceive us.
Another fign, which deferves our particu-
lar attention, is, when air blown into
the mouth pafles without interruption
through the whole alimentary canal.”

The information we derive from the
appearance of the eyes, as to the ftate of
the body and the mind, both in health

98, 100, 110, 111, II§, 117, 118, 166, 237, 241,

257, 258, 260, 278, 303, 314, 316, 320, 349, 357>
410, 416, 501,

and
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and ficknefs, is very confiderable: this
naturally induces us to expeét: that much
benefit will be derived by obferving the
phznomena which they exhibit in the
prefent cafe. With this  perfuafion, I
have paid particular attention to them in
every inftance of this kind to which I
have been called; how far I have fucceed—
ed, will prefently appear. It is only re-
quifite, in this place, for me to mention,
that a bright, gliftening, and tranfparent
«€ye, I have generally met with in fubjetts
who never recovered ; but I have obferved
- precifely the fame appearances in ‘thofe
whofe circulation had been ftopped, but
were afterwards renewed. Indeed, Mr,
Church, of Iflington, has obferved, *‘in

all the cafes which have fallen under hxs
1nfpe€c1on, that when the cornea of the
eye was opaque or mifty, the party' was
irrecoverably dead ; but whenever it re-
mained clear and franfparent, they have
been reftored, although no other favour-
able fymptom appeared.” Notwithftand-

9 ing
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ing this gentleman’s obfervation could not
ftand the teft of later experience, it is a
proof feveral have recovered under his di-
re@ion, where the eye was in that ftate
which I conceive Dr. Fothergill means
by the term glzffy. ‘'There are two other
cafes, and I believe only two, recorded in
the Reports of the Society, unfavourable
to the Doctor’s opinion. In cafe 258, it
is faid, ¢ there was great ftiffnefs in the
extremities, and univerfal coldnefs; the
cornea conftantly remained clear and-
tranfparent.”” In the g6th cafe, Dr. Houl-
‘fton fays, ‘¢ the heat was much lefs than
natural ; the eye fez and glafly.” Dr.
Whytt, relating the hiftory of a boy who
was feized with the apoplexy, fays, * his
pulfe was full and quick, and his eyes
had fomething of a glazed look.” Now,
although I cannot produce a fingle in-
ftance of recovery, where the glaflinefs of
the eyes was combined with coldnefs and
flaccidity of the fkin ; yet, what has been
fid, in my mind, militates fo powerfully

H againft
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.againft thefe appearances, that little con-
fidence ought to be placed in their pre-
{ence. :
I have, in more than one cafe, where
there was every reafon to imagine life had
really been extinguifhed fome time, en-
deavoured to make the air thrown into the
noftril pafs through the whole alimen-
_iary canal. This, Dr. Cogan, with whom
the idea originated, obferves he has effe¢ted
feveral times in ftill-born children. How-
ever, I could not fucceed in the experi-
ment ; and indeed I am of opinion, if the
ftomach and inteftines were removed from
the abdomen, that effe would not, in ge-
neral, be produced without confiderable
difficulty.

Favourable conclufions have been pre-
dited from—the natural colour of the
countenance—the fluidity of the blood—
the flexibility of the joints—the con-
traction of the fphincter ani—and from
the clear and tranfparent ftate of the

cornea.
In
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In reply to thefe I anfwer, that, in the
264th Cafe of the Reports of the Society,
Dr. Houlfton, after mentioning that, from
the length of time, there feemed no pro-
fpe@ of fucceeding, yet the neceflary
fteps had been purfued, obferves, that no
fign of life appeared, though the face had
all along preferved the natural colour.
Mr. Portal, in his account of two peo-
ple who had been fuffocated by charcoal,
fays, at the time he faw them, their
faces were coloured, and their eyes bright.
And it is no uncommon remark, that the
countenances of fome people look much
better, and more natural, when dead than
while alive.—2dly. It is well known to
anatomifts, that the blood, in many fub-
jects, does not coagulate after death, but
remains perfetly fluid : if a vein, there-
fore, is opened in any of thefe, the blood
will be difcharged as freely as if a languid
circulation did exift.—3dly. The fupple
and flexible ftate of the joints canndt be
efteemed a pofitive fign of life, becaufe, in

‘ H2 animals
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‘animals that are killed by lightning, and
mephitic vapours, their joints always re-
main flexible—4thly. The ftate of the
fphin&er ani is noticed in only a few cafes;
but they direttly deftroy the validity of the
remark: fee the 51ft and 411th Cafes, and
that related at page 154 of the Reports of
1735.~—sthly. The clear and tranfparent
ftate of the eye has already been faid to
afford us no certain information. In cafe
162 we read, that although there were
fome faint figns of life, yet ¢ the eyes had
loft their luftre;” and in the 62d Cafe,
“ not only the pupil was largely dilated,
but the eyes had entirely loft their luftre;”
yet both thefe cafes recovered : and Mr.
Church, with whom this idea firft ori-
ginated, has informed the Society, that in
a tafe at which he affifted, though with-
out fuccefs, the party being irrecover-
ably dead, he perceived the cornea per-
fettly clear and tranfparent.

- Putrefaction has by every one, but par-
ticularly by thofe who have attended to

- the
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the fubje&, been deemed a pofitive and
unequivocal fign of abfolute death ; and fo
moft certainly it is, when far advanced :
but in its incipient, early ftate, even thisis
to be viewed with a doubtful, fcrutinizing
eye, aid can only be admitted in a certain
degree; for there are fome difeafes, to
which the living body is liable, that fo
nearly refemble putrefattion, as I éonceiyc
may be eafily confounded. I will only
mention two—the confluent fmall-pox,
and the fea fcurvy. In the former, at the
time when death ufually takes place, the
lower part of the body, and the extremities,
are generally occupied with petechie,
livid and flattened eruptions, with black
and blue vibices ; and the head and fupe-
rior part is covered with a black, fcaly in-
cruftation, which, while it prevents our
forming an accurate opinion of the colour
of the integuments, confines the juices in.
fuch a manner, as to occafion their running .
into the putrefactive fermentation, the
effluvia of which affects the organs of

H3j fmell



[ 102 ]

fmell with precifely the fame fenfation as
the fator of putrid flefh, ,

'That animal humors, fecreted from the
furface of the body, attually putrefy, is
well known, and we have juft given an
inftance of it; and that the reft of the
fecretions and excretions acquire a high
degree of putridity is equally evident.
Baron Van Swieten mentions an inftance
of a long retention of urine, which, when
it was drawn off, was fo extremely putrid,
as to affect the furgeon with a flight perip-
neumony for feveral days. The fame fome-
times happens in putrid fevers, at which
time alfo the feces are in a highly putrid
ftate. Iremember attendinga woman witha
very large abfcefs, which was fituated either
bct}ycen the peritonzum and abdominal
mufcles, orin the cavity of theabdomen, and
vented itfelf by the navel. The difcharge
was {o extremely putrid, that the women a-
bout her were driven out of the room; and
my probe was tinged to fuch a degree, that
it was feveral days before it recovered its
' ufual
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ufual apptarance. Many fimilar inftances
have occurred in my pratice, and many
more may be found in the writers of ob=
fervations. Now, as thefe fecretions were
- made immediately from the blood, it
fhould feem that the blood itfelf muft in
fome degree be in the fame ftate ; and that
- it is fo, in certain cafes, will admit of little
doubt. Morton affirms, he was witnefs to
the following circumftance: ¢ the blood
of a woman in a malignant fever, when it
was let out, ftunk to fuch a degree, that
the furgeon who bled her, and others who
ftood near her, fainted away,”

- By taking a view of fome of the moft
remarkable fymptoms which occur in the
laft ftage of the fea fcurvy, and by obferv-
ing the appearances which prefent them-
felves on diflecting thofe who die of that
complaint, this opinion will be confirmed.
Dr. Lind, who has written the moft accu-
rately on this fubje@, gives us the follow-
ing information—That on examining the
lips, or the caruncles of the eyes, where the

Ha ‘blood-
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blood-veflels lie moft expofed, they appear
of a greenifh caft—That the gums are
exceflively fungous, with an intolerable
degree of ftench* and putrefaction, and
that they have a gangrenous afpect—That
they are fubje& to profufe hzmorrhages
from different parts of the body—The
blood is thin, and black as ink; after
ftanding fome time, it proved of a dark,
muddy colour, the furface in many places of
a greenifh hue, without any regular fepa-
ration of its parts; and when it was kept
ftirring, as it ran out of the vein, its fibrous
part had only the appearance of wool or
hair floating in a muddy fubftance. The
tfkin was found covered with black and
livid fpots, refembling extravafation un-
der it; and ulcers affording a feetid, fa-
nious gore,  abounding with putrid flefh,

~ * Dr. Huxham, relating the cafe of a{corbutic pa-
tient, fays, *he ftunk fo much before he died, that the
laft time I vifited him, I could fcarce bear the ftench
of the chamber, though not a fmall one.”
It is a known fa&, that lobfters, and fome other fhell
fith, ftink moft horridly while they are alive.
and
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and furrounded with livid edges, were ex-
tremely liable to-oceur in various parts of
the body. o |
~In diffeGted bOdlCS, the blood in thc
veins was fo entirely broken, that by cut-
ting any confiderable branch, you might
empty the part to which it belonged: the
mufcles were found ftuffed with corrupted
blodd, and, upon handling, they fell to
pieces ; the- ligaments of the joints were
corroded and loofe ; the epiphyfes were
feparated from the ‘bone; the cartilages
of the fternum were detached from the
ribs; and even fome of the bones were
found rotten, The heart and-lungs were
putrid ; the bowels were eorrupted; and
the {pleen fell to pieces, as if compofed of
coagulated blood. - Do not all thefe cir-
cumftances make it manifeft, that both the
folids and fluids of our body may become
putrid, and that in no inconfiderable de-
gree, while we are aGually alive?
The nature and phenomena of putrefac-
tion have been but httle examined into,
and
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and are confequently very little under-
ftood. Indeed, an intimate acquaintance
with that fubje& does not, for the prefent
purpofe, feem abfolutely neceflary : “all
that is requifite for us to be acquainted
with is, that the moft remarkable changes
induced by it are, an alteration in its colour
and fmell ; both of which are fo peculi-
arly and ftrongly marked, and fo well
known to (at leaft) every medical man,
as to render a defcription of them unne-
ceffary. Whoever, therefore, will take
the trouble of forming a comparifon be-
tween the putrefaction of dead animal fub-
frances, and fome of the appearances in
the difeafes juft mentioned, cannot hefi-
tate in allowing them to be precifely the
fame : in no other manner does it appear
poffible to account for them; but in this
way they can fatisfactorily be explained.
Even fuppofing, for one moment, that it
may not be exa@ly the cafe, the appear-
ances are, at any rate, {o extremely fimilar,
that it would be imprudencein the higheft

degree
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degree to allow, that an incipient putre-
faction is at all times, and under every cir-
cumflance, an infallible fign of death.

- Upon the whole, then, from what has
- been advanced, it does not appear that any
pofitive fign of the abfolute extin&ion of
life has hitherto been difcovered. _

- That fuch marks, however, do really
exift, I entertain not the leaft doubt, al=
though I will not at this time take upon
myfelf pofitively to affert it: but that we
are in pofleflion of a teft by which we may
at all times, and with certainty, be able to
judge of its ‘prefence or abfence, I am as
convinced as convition ‘can make me;
and I perfuade myfelf, - by attending to
what I have to offer, the validity of my
remark will be univerfally allowed.

Death may be diftinguifhed into two
kinds or {pecies—apparent, and abfolute,
By apparent death, I mean a ftoppage of
the circulation, refpiration, and ation of
the brain; the irritability, however, or that
pcculmr property of the mufcular fibres

4 which
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which enables them to contra® on being
irritated, ftill remaining. By abfolute
death, I would be underftood to fignify,
not only a ceffation of the vital, natural,
and animal funions, but where the prin-
ciple of irritability is alfo entirely de-
ftroyed. . '

By this definition it appears, that the
only true diftintion between life and
death, is the itritability, or what has been
calledg the vital principle. If, then, there
are any-'figns which indicate its total
abfence, thofe may be deemed certain
figns of death: and the following I con-
ceive to be fome of thofe marks, which
will enable us to afcertain that point.

I. It has long been remarked by Mr.
Winflow, M. de Haller, &c. that the
pupils of the eye, which were very wide
at the time of death, and continued fo
fome hours, became narrower after a cer-
tain period. The fame appearance have
I obferved in my attendance on drowned

people ;
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people ; and for fome time I conceived, the
pupil being contratted would afford an
unexceptionable indication of death. Dr.
Whytt, however, relates two cafes, where
the pupil being remarkably wide, and de-
ftitute of all motion for fome time, became
narrower, even a day or two before death,
in two boys, who died of a dropfy in the
ventricles of the brain. In thefe patients,
the {pt. falis ammon. held to the nofe, or a
{poonful of cordial julep, made the pupil
inftantly as wide as it is obferved in a con-
firmed gutta ferena, but foon after it be-
came narrower again. Thefe falts will
prevent our acknowledging this article as
a pofitive fign in every inftance: but as
they are, to ufe the Do&or’s own words,
«¢ remarkable hiftories;” as I cannot find
that the fame circumftance is noticed by
any other writer ; and as thefe children did
- notdieaviolentdeath; I am ftill of opinion,
that the pupil being contracted, efpecially
if it has been obferved to be much dilated,

will H
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will, in cafes of {ubmerfion, y1eld us pretty
certain information.

11. There is another appearance of the
eye, which I have not long, or often ob-
ferved ; but as I met with two cafes nearly
at the fame time, where this mark came on
as foon as the fymptom of life difappeared,
it made a particular impreffion upon me,
and I very much regret that I did not
carlier attend to the fubje@, and thence
might at this time have been enabled to
fpeak more decifively upon it. What I
allude to is, one of the pupils being more
contracted than the other. I will not at-
tempt to explain this appearance; but fhall
only obferve, that the motion of the pupils,
~ both in light and darknefs, in health and
difeafe *, at the time of death, and under

‘almoft

* I recollett only onc difeafe as an exception, and
thatis where the edge of the iris adheres to the capfula
of the chryftalline lens, confequently its diameter can

neither
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almoft every circumftance, is very nearly
the fame in both eyes. That this fympa-~
thetic action of the mufcular fibres of the
 iris is effected by the medium of the brain,
will admit of no doubt: when therefore
this regularity is infringed, that is, when
the two pupils are unequally contracted,
it is very prefumable, that the influence of
the brain and nerves is entirely annihi-
lated, and the vital or irritable principle
utterly deftroyed.

III. Vital heat.—Vital heat and irrita-
bility are fo intimately conne@ed, that it
is highly probable, when the former is pre=
fent, the latter will be fo likewife : but yet
there are fome circumftances attending

neither be contralted or dilated. But even “in a
confirmed gutta ferena, if the found eye is covered,
the pupil of the difeafed eye remains in every degree
of light immoveable; and of the fame fize ; but if the
found eye is expofed to the fun-beams, the pupil of the

 other, which fhewed no motion before, will be evident-
1y obferved to contra&,”

;his
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this idea, which I cannot immediately ré.
concile: for inftance, I have more than
once perceived, on diflection, a manifeft de-
gree of heat among the inteftines in the
pelvis, four-and-twenty hours after death,
although the limbs became cold, and fome~
times rigid, foon after refpiration had
ceafed. On looking over authors of ana-
tomical colle¢tions, I find many fimilar '
inftances, fome of longer continuance, not-
withftanding the weather was at the time
very cold: and cafes have likewife not
unfrequently happened, where even the ex-
ternal heat has continued near twenty
hours after the perfon has died of a fever.
Whether the irritability in thefe bodies
continued as long as the heat, is now im-
poffible to determine ; but it is by no means
improbable, becaufe the heat of all animal
bodies juft dead, would be reduced to the
temperature of the furrounding medium
in equal times with another animal of the
fame {pecies and fize, that was abfolutely

dead, but heated artificially to ‘the fame
degree.
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degtee. 'The heat therefore of that body
which continues longer than ufual, muft
be fupported by fome internal animating
or vital principles and confequently we
may, at leaft in cafes of drowning, eftablith
natural heat as a mark that irritability, or
the vital principle, has not entirely quitted
the corporeal frame:

Allowihg animal heat and the living
principle to be co-equal, it ftill remains to
mention the manner by which we may
with tertainty judge of their prefence or
~ non-exiftence. We know that the intet-
nal heat always remains a confiderable
time longer than the external; and we
have feen above, that it fometimes femaing
very many hours in the contents of the
pelvis; after every evident external appear-
ance of its exiftence has quitted the body
a thermometer; therefore, commodioutly

conftructed *, being introduced three or
four

# That defcribed by Mr. Hunter, in his paper of
% Experiments and Obfervations on Animals, with re<
1 fpeét
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four inches into the reGtum, will, by
the quickfilver remaining ftationary, or
by its rifing or falling, readily indicate
the prefence or pofitive extinction of
life.

IV. It was obferved before, that no pro-
bable or fatisfactory caufe had been affigned
for the uncertain occurrence of water in the
lungs; and that it did not feem to have
been thought, that it would be productive
of any material advantage, if it were ex-
altly afcertained. To me, however, it
appears very differently; as I am of opinion,
if we attend properly to the fubject, that
we fhall find it claims our particular
notice, as it probably comprehends a cir-
cumftance of the very firft importance in
the refufcitating art.

In confidering the caufes of death, we
have endeavoured to prove, that immedi-

fpe& to the power of producing heat,” will, on ac-
count of its moveable fcale, prove very convenient

for introducing into cavities.
2 ‘ ' ately
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ately on falling into the water, a violent
contraion feizes the mufcles, which guard
the aperture of the lungs fo effectually as
to prevent the entrance of water into the
windpipe: in this ftate of contrattion do
thefe parts continue, not merely till death, °
confidered as a general circumftance, effe¢t-
ed by the fufpenfion of the vital powers,
has taken place, but probably till the irri-
tability of the mufcular fibres is deftroyed.
This principle remains a confiderable time
after the motion of the heart and lungs.
have ceafed ; but it does not continue {o
long in one perfon as in another ; nor are
all parts of the fame body equally irri-
table.

Every one has, upon a thoufand occa-
fions, experienced the extreme irritability
of the fuperior part of the windpipe; and
that during life it continues fo, as long as
any part of the body whatever, we have
good reafon to prefume, fince we find that
at the point of death, when the pulfe at

Iz the
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the wrift has ceafed ; refpiration becomé:
interrupted and even when the patient is
infenfible to almoft every other ftimulus ;
the fmalleft drop of liquid getting into the
lungs, immediately raifes the languid and
opprefled powers of nature, and the thora-
cic and abdominal mufcles are excited by
violent exertions to aflift in expelling the
intruding drop. And that the fame power
remains after death, even longer than in
the heart, diaphragm, or inteftines, is placed
out of doubt, by one of the moft power-
ful ftimulants continuing to preduce very
confiderable contractiens abeut the for-
mer, when i1t had ceafed to occafion that
effect in the latter. '

When irritability in any part is totally
deftroyed, death may then, in the ftrict
fenfe of the word, be faid to have taken
place in that part, and a flate of relaxation
immediately enfues. When, therefore,
this principle has quitted the fuperior part
of the larynx (and, from what has been

faid
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faid in the laft paragraph, we fhould naqt
expect it would, till every other part was
abandoned) its mufcular fibres, in which
this power refides, will ceafe to alt; hence
the epiglottidii mufcles, whofe office is to
draw the epiglottis clofe over the glottis,
fo as to fhut completely the orifice of the
trachea, lofe their aion ; the cartilage, by
means of its elafticity, is elevated, the
paflage into the windpipe becomes open,
and now not the leaft obftruction exifts
to prevent the water getting into the
lungs. ‘
From this explanation it appears, that
water never enters the lungs till the ani-
mal is in that ftate from which a recovery
cannot poflibly be expected: and, if the
principles on which my opinion is formed
be juft, this circumftance is to be confi-
dered as a true criterion by which we may
diftinguifh between apparent and abfolute
death. ’
This idea, if not proved, is at leaft cer-
tainly not contradiGted, by any cafe on re-
: 1 3 cord i
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cord; for not one inftance has ever oc-
curred of a recovery taking place, where
water was even fufpefted to be in the
lungs: on the contrary, of the great
number of fuccefsful cafes with which the
Reports of the Humane Society abound,
where the people have been recovered af-
ter being under water from five to thirty
minutes and upwards—a violent cough,

the firft fymptom which muft take place
as foon as the action of the lungs is reftor-
ed, if water is in the win&pipe, has in no
one inftance been mentioned to have oc-
curred at that time ; and when it has hap-
pened, in the courfe of the recovery, it
thould feem that it was only ina flight de-
gree. With refpect to the difficulty of
breathing, and pain in the cheft, which
have fometimes prefented themfelves, and
are by many fuppofed to happen only when
-water gets into the lungs; they may, 1
prefume, with at leaft equal propriety, be
accounted for, by the great diftention
‘which the pulmonary veflels have necefla-
' rily
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rily fupported: from this expanfion they

will recover with little inconvenience,
provided thofe parts are found and ftrong ;
but if they have previoufly been occupied
by any difeafe, they muft afterwards of
courfe fuffer, according to the length of
time the diftention exifted, and the nature
and violence of the difeafe with which
they were affected. Similar {ymptoms
have occurred in thofe ftrangled by the
cord, although their greateft complaint is
generally in their head : and why, there-
fore, when thofe {ymptoms appear from
drowning, may they not be attributed to
the fame caufe?

In the courfe of the experiments I infti-
tuted, with a view of elucidating this cir-
cumitance, I never once could perceive
the appearance of the coloured liquor in
the lungs of thofe animals which had been
only a fthort time under water ; but in thofe
that had been long in that fituation, their
lungs were always evidently filled. When
the lungs were free, the irritability always

I'q remained ;
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yemained ; but when there was water in
them, not the leaft contra&tion could be
excited in any part of the body. Asa fur-
ther prefumption, that the water does not
enter the lungs till the animal is abfolutely
dead, a kitten was drowned under a glafs
receiver, in a ftrong decoction of logwood,
and was kept there fifteen or twenty
minutes after all motion had ceafed; it
was then removed from the coloured liquor
into clear water, and remained there a con-
fiderable time : on opening it, the lungs
were filled with water, but there was na
appearance of the colouring matter; which
is a convincing proof, that the water did
not enter the windpipe for at leaft a quar-
ter of an hour after apparent death had
taken place,

It is no eafy matter to determine when
water is in the lungs; for if they are en-
tirely filled, a confiderable quantity will
be expelled on the firft preflure of the
cheft ; but there is no method of difcover-
ing, whether it comes from the lungs or

the -
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the ftomach. If there is a fmall quantity

only, it occafions, on inflating the lungs, a
particular noife, fimilar to what, in dying
people, is called the rattling in the throat:
but almoft the fame noife conftantly occurs,
for if there is really no water in the lungs,
there is generally mucus, which will oc-
cafion a fimilar found. ‘The only circum-
ftance which T apprehend can guide us in
our opinion, is by attending particularly to
the effe¢t of artificial refpiration. We are
able to diftinguith two, and I believe only
two impediments, to the proper and effec-
tual inflation of the lungs; one, from the
glottis clofing the aperture of the wind-
}5ipe ; the other, from water in the lungs.
When the firt caufe exifts, we are not
able, merely by blowing Into the mouth
or noftrils, to effett the leaft motion of the
cheft, or to makea particle of air pafs into
the lungs: and the greater force we exert,
the lefs likely thall we be to {ucceed, till
on raifing the epiglottis we readily accom-
plith our intention; whercas, when water

1§
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is in the lungs, we can with great facility
produce fome motion in the cheft, which
fhews the opening into the lungs is free;
but neither that, or the quantity of air
thrown in, is at all confiderable, or any-
ways equal to what might be expected.
This motion of the lungs, when it has
been continued a fhort time, always forces
away a quantity of very frothy water ; and
as this is expelled, the lungs will admit a
larger quantity of air, and the motion of
the cheft will become more perceptible.
By attending properly to thefe appearances,
we fhall, I am perfuaded, be enabled, with
readinefs and certainty, to decide whether
the water has made its way into the wind-

pipe.

Ele@ricity has feveral times been ap-
plied in the recovery of the apparently
dead; and although it has not always
effeted the purpofe for which it was ap-
plied, it has, in every inftance that is made

public, proved its importance, and afford-
B ed
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ed the moft ample and decifive teftimony
of its wonderful and extenfive influence.
A cafe which happened under my care
early in the year 1785, made a ftrong im-
preflion on my mind, and prejudiced me
much in its favour. A young man, after
being a confiderable time under water, was
expofed in his wet cloaths to the cold air
for the fpace of an hour before any means
could be ufed to reftore him—artificial
refpiration, warmth, the tobacco glifter,
volatiles thrown into the ftomach, fric~
tions, and various lefler ftimuli, were
employed near an hour, without the leaft
benefit or alteration: eletricity was then
applied, and fhocks fent through in every
poﬁible dire@ion; the mufcles through
which the fluid pafled were thrown into
ftrong contractions, nearly as violent as is
ufually obferved in healthy people: this
extraordinary appearance recurred as often
as the elecricity was applied, for the fpace
of two hours, that is, four hours from the

~ time
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time he fell overboard, and, I have no
doubt, from the time his pulfation and
breathing ftopped ; after which period its
effe@ ceafed, and no alteration whatever
could be produced.  Since this accident, I
have conftantly had recourfe to the fame
agent in every fimilar cafe: in general it
has been attended with the fame effedts ;
but in one perfon, whom there was after-
wards reafon to believe had been fome
hours in the water, in intenfely cold
weather, not the leaft motion whatever

could be effeéted
¢¢ The eleétrical thock was tried on the
body of James Law{on, four hours after it
was taken out of the water, every other
method having been tried in vain. The -
firt fhock excited a pulfation in the
temporal artery ; the next diffufed a
florid colour over the face, and occafioned
the blood to flow in a copious ftream, and
to a confiderable quantity, from an orifice
which had been opened in the jugular
| veiny
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vein, in the beginning of the procefs, with-
out a drop having iflued from it. The
fubfequent fhocks were attended with no

manifeft advantage, and every favourable
fymptom fubfided.” See Reportsfor 1775,

p- 77

My experiments upon animals coincide
entirely with the above appearances. In
no one inftance did elericity fail in re-
newing the action of thofe mufcles through
which it was dire&ed, for a confiderable
time after the vital actions had ceafed:
and when its effe&t was loft, not the moft
gentle or the moft powerful ftimuli,
neither oil of vitriol or the knife, nay,
not even the actual cautery itfelf, could
“effe@ the mott trifling alteration in the
mufcular fibres.

From thefe confiderations it appears to
me, that the ele@rical thock is to be ad-
mitted as the teft, or difcriminating cha-
racteriftic, of any remains of animal life;
and fo long as that produces contrac-

tions,
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tions, may the perfon be faid to be in
a recoverable ftate ; but when that effe&
has ceafed, there can no doubt remain
of the party being abfolutely and pofi-
tively dead.

PROGNOSTIC.
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PROGNOSTIC.

ROM a confideration of what has

been delivered, refpecting the tendency °
to apoplexy (from p. 65 to 69) and to dif-
eafes of the heart and lungs (69, 70) by
attentively obferving the accidental cir-
cumftances (70 to 75) ; the nature of the
conftitution (76 to go) and the figns of
life (110 to 126); I entertain no doubt
but we fhall be enabled to form our prog-
noftic with tolerable accuracy and pre-
cifion.

THE
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THE METHOD OF RECOVERY;

I N explaining the moft effectual method

of conduéting this procefs, it will be
tieceflary to recal to our mind the ftate
of the vital organs, when life is fufpended
by the ftoppage of refpiration, which we
have fhewn to be the caufe of death in
thofe who perifh from {ubmerfion.

The blood, returning from all parts of
the body, is collected in the right auricle
and ventricle of the heart, from whence it
ought tobe propelled through the lungs 5
~but their motion being ftopped, only a
fmall quantity can pafs from the extremi«
ties of the pulmonary artery to the com-
mencement of the pulmonary veins ; hence
the right auricle and ventricle, with the
pulmonary artery, will be foon filled and
over diftended ; in confequence of this, the
venaz cave will not be able to empty them-

1o K felvesy
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felves, and the blood will be accumulated
throughout the whole venal {yftem, while -
the left auricle and ventricle, and the whole
arterial fyftem, will be nearly deftitute of
blood : the jugular veins, therefore, and the
finufes of the dura mater, which immediate-
ly communicate with each other, cannot
poflibly expel their contents ; and the fame
caufe being extended to the veins of the
brain, that part will, on account of the
great quantity of blood fent to it, and the
fine, delicate, and tender conftruétion of
its veflels, be fooner comprefled : its func-
tions and influence will therefore be
fufpended or deftroyed, and the patient will
die apoplectic *.

From

* | am fenfible that, under particular circumftances,
befides thofe already mentioned, individuals may
fometimes fuffer from fuffocation or congeftion about
the heart and lungs, rather than from cornpreffion, or
an over-fulnefs of the veflels of the brain: and where
we are made acquainted with the previous ftate of the
conftitution, we may, I think, be enabled, in a great

K _ meafure,
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From our knowledge of thefe circum-
ftances, it becomes evident that two indi-
cations are particularly pointed out. The
firt—to remove the compreflion of the
brain, and the congeftion about the heart
and lungs. ‘The fecond—to excite the
irritability of the mufcular fibres.

meafure, to form a tolerably juft opinion when that
does occur; yet it would feem, that this diftinction
could not afford us any material advantage in practice,
fince, from the intimate conne&ion of beth conditions,
the fame remedies in general muft be equally ufeful
in either. : ‘

It is probable alfo, that from certain peculiarities in
the conftitution, and likewife from the operation of
feveral of the accidental circumftances mentioned at
page 70 et feq. that a multiplicity of effe€ts may take
place in the fyftem, fometimes fingly, fometimes va-
rioufly combined ; yet, as it does not appear poffible
- for us, generally fpeaking, to afcertain, with any tole-
rable accuracy, what thefe effects really maybe, I am
inclined, from the perfuafion that the circumftance of
the compreflion of the brain by far more generally
prevails than any other, upon all occafions to pay moft
particular attention to it, efpecially as in fo doing,
from the mutual conneion of the whole, the reft can-
not be materially negle&ed,

I. The
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1. The removal of the 'cc}mp‘i'eﬁ;;'on of
the brain, and the congeftion about the
heart and lungs, may be effected by,
blood-letting—the imitation of natural
refpiration—and by proper pofition.

The propriety of having recourfe to
early bleeding, is by no means univerfally
allowed. The dire&tions of the Society,
although they do not pofitively forbid it,
yet their I’crdng diffuafion amounts almoft
to a prohibition; and it is but juftice to
mention, that the opinions of fome of the
firft authorities are decifively againft it.
For my own part; although I do not think
bleeding is always and in every cafe ne-
ceflary, yet I conceive there are but few
where it would be produtive of mifchief,
provided it be properly timed, and per-
formed in the moft eligible part: but
where the external appearances, fuch as the
intenfe fwelling and lividity of the face,
the fuffufion and diftention of the eyes, in-
dicate violent oppreflion of the brain, more
efpecially if they happen in plethoric

K2 habits,
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habits, or where there is any difeafe, or
tendency to difeafe, in the vital organs—
there bleeding ought, in my opinion, by no
means to be omitted.

 When this operation is to be performed
it thould be had recourfe to immediately,
before any fymptoms of life have made
their appearance’; for when they are pre-
fent, it is evident the compreflion of the
brain muft be in fome meafure removed ;
and the event of the 3d, 1oth, 144th,
247th, 260oth, 421ft, 467th, 48sth,
487th, 498th, 499th, 59sth Cafes, and
that related at the 145th page of the Re-
ports for 17835, juftify this advice.

It is at this time, the firft appearance
of life, that we fhould be particularly at-
tentive not to interfere with nature too
much in any refpe@, more efpecially not to
difturb her falutary actions by any opera-
tion which may tend to fink the vires
vite, or deprefs the already languid cir-
culation. For this reafon, I cannot avoid
confidering .the employment of blood-
- letting,
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letting, at this critical time, as of doubt-
ful effet; yet we meet with very many
cafes where blood has under thefe cir-
cumftances been taken away, and in fe-
veral inftances it manifeftly increafed
the fymptoms of life. In the 6th Cafe,
it is faid, “ I difcovered a fpafm or two
about his eyes : I then proceeded to ve-
nazfection ; immediately the {pafms increaf-
ed, and were fucceeded by diftortions of
the body and limbs.” In the 7th, as foon
as the pulfe was to be felt, I took away
eight ounces of blood ; foon after he was
made to {wallow. In the 21ft, as foon
as a trifling pulfation was difcovered, a
vein was opened ; he then fighed, &c.
In the 71ft, the pulfe being increafed, I
took away fome blood, which feemed to
have a very good effe®. In the 8oth, as
foon as the pulfe was perceived, a vein
was opened, and the blood flowed very
freely ; juft at that inftant the fetched a
deep figh, and began to have fome mo-
tion. In the 362d, as foon as a very

: K 3 weak
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weak pulfe was perceived, fome blood
was taken from the arm; and I could
afterwards find the pulfe and fpafms get
fironger. In the 4qoth, when he was
able to fpeak, I took away five ounces of
blood : the good effe@s of bleeding were
very confpicuous. In the 21ft, three
ounces were taken away before any fymp-
tom of life, and fix ounces on the firft
appearance of it. In the g6th Cafe, the
patient was blooded three times, although
the pulfe was weak and fluttering, the
heat much lefs than natural, and the eye
~ fet and glafly : on his lofing blood the
third time, the pulfe grew full and regu-
lar, the heat increafed, whilft the fpafms
and difficulty of breathing leflened. In
the 302d, the man was much convulfed ;
ten ounces of blood were taken from his
arm, after which he feemed to revive
much. In the 236th, I took about five
ounces of blood, which relieved him great-
ly, and feemed to contribute much to his
more {peedy recovery.

o The
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The fame pra&tice was purfued in the
69th, 164th, 235th, 264th, 308th, 323d,
474th, 524th, 596th, 2d, 19th, sift, 52d,
94th, 103d, 109th, 138th, 139th, 163d,
164th, 277th, 238th, 289th, 299th,
308th, 364th, 374th, 383d, 385th, 392d,
and 398th Cafes, and likewife in the
155th, 176th, and 177th pages of the
Reports for 178 g—all the cafes wherein
bleeding at this time is mentioned : they
all terminated in the moft favourable man-
ner, and without the leaft apparent incon-
venience from the lofs of blood. Now, if
blood may be taken away with advantage
when the feeble powers of the conftitu-
tion are juft beginning to exert them-
felves, and when the compreflion of the
brain is leffened ; with how much greater
probability of fuccefs may it be ufed,
when the compreffion is complete, and
before the veflels of that organ are at all
unloaded ? :

Before our patient is perfectly recover-
ed, but after the circulation is in a great

K 4 degree
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degree eftablithed,, we fhall frequently be

called upon to relieve various {fymptoms
which arife from congeftion, either in the
head or thorax; fuch as, pain and heavi-
nefs in the head, ftupidity, coma, deli-
rium, difficulty in breathing, pain in the
breaft, &c. &c. Whatever objection may
be urged againft bleeding in the early
ftage of thefe accidents, no one will, I
believe, oppofe it in this; for it is certain
no remedy can anfwer fo fpeedily and ef-
feGtually ; and it may require to be fre-
quently repeated before the effett is pro-
duced,

The part from whence the blood is
to be drawn, is in thefe cafes by no
means a matter of indifference, If it
is taken from the arm, the diftention of
the brain, for which principally this ope-
ration is performed, will {carcely be at all
leflened on account of the ftagnation of
the blood, and the diftance from the part
affeCted ; added to which, blood can fel-
dom be procured in fufficient quantity

from
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from this part. If the temporal artery is
opened, no benefit will arife, becaufe we
have already thewn, that the veins only
are overloaded, and that the arteries are
almoft deftitute of blood: but the exter-
nal jugular veins, although they bring the
blood from the external part of the head
only, yet as they immediately communi-
cate with the fuperior venz cave and in-
ternal jugulars, which receive the blood
from the finufes of the dura mater and veins
of the brain, certainly ought to be preferred
on thefe occafions.

The application of cupping-glaffes to
the head, neck, and breaft, may be ex-
tremely ferviceable, particularly if we
cannot procure a fufficient quantity of
blood from the jugular veins. This mode
of operating, independant of the evacua-
tion, will be attended with the additional
advantage of proving a powerful ftimulus.

It is, however, to be obferved, that
large and repeated bleedings do not feem
{o indifpenfably neceffary in the prefent in-

ftance,
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ftance, as in apoplexies arifing from fome
other caufes, as artificial refpiration will
in general anfwer the purpofe of remov-
ing the over-diftention of the venal fyftem,
confequently the compreffion of the brain,
nearly as effeCtually and expeditioufly ; and
is not liable to be attended with any dif-
advantages. In a full infpiration, the ve-
ficles of the lungs are expanded, and at
the fame time the capacity of the pulmo-
nary blood-veflels is confiderably increaf-
ed, fo as to receive a larger quantity of
blood from the right ventricle. In expi-
ration, the veficles are collapfed, and the
contents of the blood-veflels are, in con-
fequence, driven into the left auricle and
ventricle. This procefs, frequently re-
peated, will in a fhort time remove the
congeftion in the great veflels; and the
compreflion of the brain, which depended
upon that congeftion, will, I conceive, be
as readily overcome as by opening a vein,
On this account, and particularly as it
is removing the caufe of death, we cannot
hefitate

9
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hefitate one moment in pronouncing, the
reftoring the action of the lungs to be of
the very firft importance in all our ata
tempts to recover the apparently dead.
Dr. Fothergill, with great propriety, com-
pares the lungs of drowned people to a
clock whofe pendulum is ftopped; yet,
fays he, renew but the action of the lungs
in the one, and touch but the pendulumin
the other, and all again is life and motion.
The fame gentleman obferves, in another
place, that to inflate the lungs, efpecially
of drowned perfons, completely, requires
no inconfiderable fhare of fkill and dexte-

rity.
To effett this intention, the orders of the
Society dire@ an affiftant to blow into the
. mouth through a coarfe cloth, or to intro-
duce the nozzle of a pair of bellows either
into the noftril or mouth. The blowing
into the mouth may, upon an emergency,
anfwer for a few times ; but the difficulty
of getting people to continue it will be
¢afily conceived, on account of the ope-
' | ration
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ration being fo extremely difagreeable and
troublefome. ‘The inflating the lungs,
by introducing the nozzle of the bellows
into the mouth, is very unhandy and dif-
ficult; and it will feldlom prove more
convenient when it is puthed into the
noftril.

To remedy thefe inconveniences, feve-
ral contrivances have been formed. < A
wooden pipe, fitted at one extremity for
filling the noftril, and at the other for
being blown into by a perfon’s mouth,
or for receiving the pipe of a pair of bel-
Jows,” is recommended by Drs. Monro
and Cullen. Mr. Hunter advifes *“ a pair
of bellows fo contrived, with two fepa-
rate cavities, that by expanding them
when applied to the noftrils or mouth of
a patient, one cavity may be filled with
the common air, and the other with air
fucked out of the lungs ; and by fhutting
them again, the common air may be
thrown into the lungs, and that which is
fucked out of the lungs be difcharged

intg
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into the room. The pipe of thefe thould
be flexible, in length a foot or a foot and
a half, and at leaft three-eighths of an
inch in width: by this the artificial
breathing may be continued, while the
other operations, except the application
of the ftimuli to the ftomach, are going
on, which cannot conveniently be done
if the muzzle of the bellows be intro-
duced into the nofe.” Mr. Savigny’s is,
¢ an elaftic tube, about twelve inches
in length, to one end of which is fixed
a piece of ivory, fo conftruéted, that it
may be blown through either by the
mouth, or a pair of bellows adjufted to
it; and to the other end, an addition of
ivory alfo, of fuch a form as to enter and
fill up a noftril.” Mr. Sherwen’s is, ““ a
curved inflater with a double nozzle, which
may be adapted in two minutes to any
pair of bellows, or to any pair of noftrils

in the kingdom.” L
Each of thefe inftruments will anfwer
the purpofe of inflating thelungs very ef-
fetually ;
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fe&ually; but the firft is inconvenient, on
account of its interfering with, and in a
great meafure preventing, theapplication of
the other remedies; a difadvantage which
neither of the others are liable to, becaufé
the inflation is managed by a perfon fta<
tioned at the head of the body, and out
of the way of the other affiftants.

That invented by Mr. Hunter is cer-=
tainly the moft complete of thefe inftru<
ments ; but it may be doubted whether
it fhould in general be preferred to the
others, which are more portable and fimple;
and lefs expenfive, becaufe a fecond affift-
ant will, in both cafes, be neceffary to
keep the pipe in the noftrils, the mouth
thut, and a proper preflure on thé cricoid
cartilage : and the fucking the air out of
the lungs does not appear any very ma-
terial advantage, as the thorax will natu~
rally contract when the mouth is opened;
and if it does not fufficiently, a gentle
compreffion will effetually anfwer. that

purpofe,
The
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The difference between the elaftic tube
and the curved inflater feems immaterial :
the former I have made feveral experi-
ments with; and every inftance in which
I tried. it, anfwered completely : the latter
will, no doubt, fucceed equally well ; but
the nozzles do not appear particularly
calculated to fuit every pair of noftrils,
or the pipe adapted to fit every pair of
bellows. ’

No particular directions are given for
the ufe either of Dr. Cullen’s or Mr.
Hunter’s inftruments ; but as, from my
own want of fuccefs, I conclude every
one ele, at leaft on their firft trial, have
not perfetly fucceeded in imitating natural
breathing; it may not be improper to
mention the direCtions which are given
with the two laft. In ufing the elaftic
tube, it is advifed, ¢ that a proper perfon,
ftationed at the head of the body to be
operated upon, pafles the appropriated end
of this tube into one of the noftrils; and
fuftaining it there with the forefinger, he

comprefles
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comprefles both noftrils fo firmly between
the thumb and middle finger of the fame
hand, that no air can pafs otherwife than
by the tube; and the other hand applying
the other end of the tube to his mouth,
he blows with force through the pipe,
into the noftril of the fubje®. The medi-
cal dire¢tor ftanding at the right hand of
his charge, muft keep the mouth perfecly
clofed with his left hand, while with his
right, making a fuitabl.c preflure on the
prominent part of the windpipe, he pre-
vents the air paffing into the ftomach; till,
finding the lungs are properly diftended,
he is to prefs ftrongly on the cheft, re-
moving, at the fame time, the hand frorh
the mouth, fo as to let the air pafs out :
when, by thefe means, the lungs are com-
prefled, the fame procefs is immediately
to be repeated, that, as far as can be, the
manner of natural refpiration may be imi-

tated.”
Mr. Sherwen propofes, * that the pa-
tient fhould be laid on a bed, with his
head



[ 145 1]

head towards the foot it, and the curved
inflater being applied, the medical affift-
ant may fit at his eafe, and take upon
him{elf the whole of the bufinefs, both of
inflating and comprefling the lungs, with-
out interfering with the reft of the affift-
ants.” Mr. Sherwen, however, does not
feem to be aware, that it is one perfon’s
entire bufinefs to work the bellows; that
another muft be employed in making the
occafional preflure on the breaft and cri-
coid cartilage, and in keeping the mouth
thut; and, befide thefe, it will be neceflary
for fome one elfe to retain the pipe in the
noftrils : fo that, upon the whole, it does
not appear, either that this inftrument is
peculiarly accommodated ¢ to any pair of
noftrils, or any pair of bellows,” or that
¢ the furgeon can take upon himfelf the
whole of the bufinefs, both of inflating
and comprefling the lungs;” or that he

muft not ¢ interfere with the other af-
fiftants.”

L If
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If any difficulty fhould arife in diftend-

ing the lungs, it muft proceed either from
water in the windpipe, or a contraction or
adhefion of the epiglottis. We have al-
ready pointed out the method of difcover-
ing when the firft circumftance occurs ;
and when the latter is the cafe, we fhall
generally remedy the inconvenience by
bringing the tongue forwards, which, be-
ing connected to the epiglottis by inelaftic
ligaments, muft of courfe be elevated.
Should any further impediment however
occur, the crocked tube, bent like a male
catheter, recommended by Dr. Monro,
and mentioned by Mr. Portal, Mr. le
Cat, and others, fhould be introduced in-
to the glottis, through the mouth or one
noftril ; the end fhould be conne&ed to
a blow-pipe, or, what will be more con-
venient, the pipe for the nofe belonging
to the elaftic tube may be removed, and
this inftrument fcrewed in its place, ac-
cording to the plan mentioned in the de-
feription of a pocket cafe of inftruments

' for
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for the recovery of the apparently dead, by
Mr. Savigny.

When every attempt to inflate the lungs
has been made in vain, tracheotomy is our
laft expedient, and ought to be performed
as foon as it becomes neceffary. I acknow-
ledge, however, I fhould not expet it
would fucceed when the other means have
failed : but, as I have not had occafion to
perform it more than once, I cannot fpeak
decifively on the fubje; it muft be left,
therefore, to be afcertained by future ex-
perience. In the cafe alluded to, the
lungs could not be inflated by the means
recommended by the Society ; and, no tubes
being at hand, I made an opening into the
trachea, in which was introduced a com-
mon diffe&ting blow-pipe; but, after all,
I was not able to produce the leaft motion
of the cheft. This was occafioned by the
want of proper inftruments; and it is
probable the crooked pipe, fcrewed on the

elaftic tube, would effectually anfwer on
fimilar occafions.

L 2 Even
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Even where there was no impediment
to inflating the lungs, the operation of
tracheotomy has by many, but particu-
larly by Dethardengius, been recommend-
ed when other means have failed, that
the warm air might be more conveniently
“applied, and the water in the lungs more
effeCtually evacuated. In the firft cafe,
the warm air may be as readily and com-
modioufly applied by the noftrils: and
abundant experiments prove, that when
water enters the lungs, it is not to be
difcharged either by that or any other
means at prefent known.

Air loaded with the vapour of tobacco—
of the volatile alkali—of the {pirit of fea
falt—and fpirit of fulphur, have been re-
commended with the view of exciting the
action of the lungs with greater expedi-
tion: the firft, probably, from obferving
the violent exertions which were produced
~when, in fmoking, a particle penetrated
beyond the rimula glottidis ; the fecond
was introduced by the chymifts, in cafes

- of
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of fuffocation from mephitic air, under the
idea that it would neutralife the noxious
principle, which they conceived to be acid.
In cafes of drowning, however, it appears
to be recommended, as well as the two
laft, merely as a ftimulant. 'This prac-
tice I confider not only as of doubtful
‘effe&, but in general éxtremely hazardous,
and replete with danger. In the begin-
ning, and when we are called in foon after
the immerfion, they ought to be firictly
prohibited ; and if they are to be ufed at
any time, I am of opinion with Mr. Hun-
ter, it thould be ¢ when a confiderable time,
fuch as an hour, has been loft,” before
affiftance is procured; and I thould prefer,
with him, the ufe of * the vapour of vo-
latile alkali mixed with air; which may
eafily be done, by holding fpirits of hart{-
horn in a cup under the receiver of the
bellows.” -

- With fairer profpect of fuccefs, is the
dephlogifticated air of Dr. Prieftley re-
commended for the fame purpofe. Dr.

L3 Fothergill,
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Fothergill, in particular, has diftinguithed
himfelf by his truly ingenious remarks on
its application to the fubje&t now under
our confideration. It muft be obferved,
however, that in this inftance the Docor’s
practice feems entirely influenced by a
theory, which fuppofes the caufe of deathy.
indrowned people, to be noxious air ftag-
nant in the cells of the windpipe: and as
this {pecies of air neutralifes mephitic air,
and renders it refpirable, ¢ it feems,” fays
the Do&or, ‘¢ to be the diret antidote fup-
plied by nature for correcting the conta-
minated air ftagnant in the bronchial
cells, and alfo for inflating the lungs, in
preference to common air.”

When treating on the fuppofed caufes
of death, this theory reccived, what it
in an eminent degree merits, a full and
candid inveftigation ; but the reader will
remember, that the fum and conclufion
of the arguments and experiments was,
that ¢ the death of animals cannot be
attributed to the action of phlogifton on

* the
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the nerves of the lungs.” 1f therefore this
deduction be true, it does not immediately
appear why dephlogifticated air thould be
ufed for the purpofe of inflating the lungs,
in preference to common air.

The fame practice is mentioned by M.
Hunter, Dr. Stokes, and Mr. Achard:
‘the latter relates his having recovered
various {maller animals, by removing them
into veflels of dephlogifticated air, after
being expofed fo long to the different
kinds of noxious air, as to bring on the
appearance of death. In thefe experi-
ments, the common air was found une-
qual to the recovery; but the pure air,
efpecially when it was conveyed into the
lungs, and when the animal was not con-
tinued in the foul air longer than a minute
after refpiration ceafed, very generally an-
fwered. If animals {uffocated in noxious
air, actually draw it into their lungs,
which we fhall find in another place to
be extremely probable, the applicatibn of
pure air may then, agreeable to the idea

. L 4 of
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of Dr. Fothergill, faturate and corre& the
inclofed contaminated air, fo as to render it
harmlefs and inoffenfive. But, as I cannot
find any decifive experiments have been
made with this fluid on drowned animals,
I muft acknowledge, that after all that
has been fo ably and judicioufly urged in
its fupport, it appears to me as of little
confequence, or at leaft as a fecondary
confideration, whether the lungs are in-
flated with dephlogifticated or atmofpheric
air, or whether the air be blown from the
lungs of a healthy perfon : it is their ex-
panfion and contraction we are to endea-
vour to promote, in order to force the
blood from the right to the left ventricle
of the heart ; and'if that can be properly
effected, it will, for obvious reafons, be
the moft probable means of reproducing
the circulation.

I would not with, however, to be un-
derftood as having any objections to the
ufe of this air, further than the difficulty
in procuring a fufficient quantity in a pure

+ : ﬁate—s
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ftate—the want of an eafy method of ad-
miniftering it—and its rendering the appa-
ratus more complicated and incommodi-
ous : on the contrary, if thofe inconve-
niences can be overcome, I think it well
worth our trial. All I would aim at is, to
obviate our placing too much confidence
in it, and by that means retarding or pre-
venting the employment of other reme-

dies, whofe application might prove of
confiderable importance *,

It

* The quantity of dephlogifticated air neceffary for
producing artificial refpiration, even a fhort time, and
the expence attending it, are much greater, probably,
than may at firft be apprehended. In this operation,
I conceive it requifite to produce as much motion in
the lungs as they will allow of; which, indeed, is
imitating the manner nature compels us to aét in,
when, for a fthort time, we forcibly retain our breath,
for we are then obliged to make feveral full infpira-
tions, in order to propel the blood, which abounded in
the right ventricle and pulmonary artery, into the
pulmonary vein. From repeated experiments, I have
found my lungs, when completely diftended, to con-
tain 300 cubic inches of air; and if we allow for what

is
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It is cuftomary, in attempting recovery,
to lay the body perfectly horizontal ; but it
will certainly prove much more efficacious,

if the head and cheft be raifed fo as to form
an angle of about twenty degrees, which

is in the mouth, fauces, and cavity of the nofe, and
for a fmall wafte, I think we cannot, with any pro-
priety, eftimate each inflation at lefs than 300 cubic
inches: and if ten of thefe inflations are mads in a
minute, and the operation continued only ten mi-
nutes, both which are moderate calculations, 30,000
cubic inches will be expended. This would very
nearly occupy the fpace of two hogfheads. The in-
conveniences and difficulties attending the colleGion
of fuch a large quantity immediately, is not readily
conceived, except by thofe who are in the habit of
preparing artificial airs: and the expence attending
it will be by no means inconfiderable, even if it is
expelled from nitre, which is the cheapeft method 5
but if the air is procured from red lead, and the ni-
trous or vitriolic acid, the quantity which can be ob-
tained from thefe materials is fo very fmall, that the
charge would be enormous. The coftlinefs of the ar-
ticle, however, is the moft trifling objetion which can
be brought againtt it, and could not require one mo-
ment’s confideration, was it found to anfwer, and could
it be readily procured and conveniently adminiftered,

indeed
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indeed is as high as it will allow of without
flipping.  This pofition, it is evident, will
affift materially in diffufing the ftagnant
blood, and in relieving the congeftion of
the vital organs.

I1. The exciting the irritability of the
mufcular-fibres may be done, 1ft, by ge-
neral ftimulants, or thofe which affe&t the
whole {yftem ; 2dly, by local ftimulants,
or thofe which are applied to irritable
parts.

Thegeneral ftimulants are—heat—elec-
tricity—and fritions. The local ftimu-
lants are—aromatic and irritating medi-
cines injeCted into the ftomach and
bowels — and particular ftimuli, adapted
to the different organs of fenfe.

GENERAL
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GENERAL STIMULANTS.

ift. HEAT.—-We know, from an infinite
number of circumftances, that
heat is indifpenfably neceffary for our ex-
tftence ; we are taught by experience,
that the difficulty of recovering drowned
. people is, in moft inftances, equal to the
deficient degrees of heat ; and it is known
by all, that the natural heat of bodies and
vitality are fo nearly connected, that it is
- eertain they never can be feparated, nor co-
exift but within certain degrees of recipro-
cal proportion. -From all thefe confidera-
tionsitis prefumable, thatby prudently fup-
- porting and increafing the heat which re-
mains in the body, we may at the fame time
augment thevital principle. The judicious
and effeGtual application of artificial heat,
therefore, requires our earlieft attention.
Of all the different modes of applying
this principle, that of covering the pa-
tient
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tient with warm grains, appears to me the
moft powerful ; and immerfing the body
into warm water the next. Grains, or
warm water, may very generally be pro-
cured, as the large quantities ufually kept
in breweries or diftilleries will retain their
heat many days. The ufe of either of
thefe, however, will be attended with fo
many inconveniences, and muft inevitably
interfere fo much with the application of
other means, that I am of opinion they
thould be given up in favour of a mattrafs
covered with a blanket, and placed at 2
proper diftance before a large fire. The
body, as was before mentioned, fhould
be raifed fo as to form an angle of about
twenty degrees ; and the fituation thould
be varied, fo that every part may receive a
due proportion of heat.

The natural warmth of a healthy per-
fon, and warm fubftances, as bricks, bot-
tles of water, &c. &c. have been recom-
mended. The firft is liable to the fame
objections as the bath and grains; and

the
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the laft, by interfering with the fridtions,

will be found troublefome and incon-
venient.

In the application of heat, I would wifh
particularly to imprefs the mind with the
idea of the abfolute neceflity of its being at
firft employed in the moft gentle manner,
and that it fhould be increafed very gradu-
ally; otherwife, inftead of being one of the
moft effeGtual remedies, it may certainly
prove the moft deftructive ; as the fudden
application of heat, in any higher than
certain appropriated degrees, may produce
fuch violent and difproportionate expan-
fion, or action of the contiguous parts, or
fuch changes in the arrangement and com-
pofition of the conttituent principles of the
refpective humors or {olids, to which that
heat has accefs, as to feparate thofe humors
or parts from, of render them no longer
fit for, the purpofes of the animated fyftem,
as happens in the fudden thawing of ftones,

- which are thereby crumbled and burft ; of
flefh and vegetables, whofe texture is en-
tirely
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tirely deftroyed; or of liquors, which be-
come thereby vapid and ufelefs.

¢ From obfervations and experiments,”
fays Mr. Hunter, ¢ it appears to bea law
of nature in animal bodies, that the degree
of external heat fhould bear a proportion
to the quantity of life; as it is weakened,
this proportion requires great accuracy in
the adjuftment, while greater powers of
life allow it greater latitudes.

« If an eel is expofed to a degree of
cold fufficient to benumbit, till the remains
of life are {carcely perceptible, and ftill re-
tained in a cold of about 40°, this {mall
proportion of living principle will con-
tinue for a confiderable time, without di-
‘minution or increafe; but if the animal is
afterwards placed in a heat of about 6c°,
after thewing ftrong figns of life, it will
die in a few minutes ¥,

-« 1 ob-

* It appears that cafes not unfrequently occur, of
perfons who feem almoft perfeétly recovered, dying
very fuddenly : no caufe has been affigned for this un-

expelled



[ 160 ]

¢ T obferved, many years ago, in fome
of the colder parts of this ifland, that
when intenfe cold had forced blackbirds or
thruthes to take fhelter in outhoufes, any
of them that had been caught, and from
an ill-judged compaffion expofed to a
confiderable degree of warmth, died very
foon. The reafon of this I did not then
underftand ; but I am now fatisfied, that
it was owing, as in other inftances, to the
degree of heat being increafed too fudden-
ly for the proportion of life remaining in
the animal. From thefe facts it appears,
that warmth caufes a greater exertion of
the living powers than cbld, and that an
animal in a weakly ftate may be obliged
to exert a quantity of the ation of life,
fufficient to deftroy the powers them-
felves.”

expe&ted circumftance; but, from the effe@s of the
precipitate application of too inténfe heat, here related,
it thould feem extremely probable, in many inftances,
to be owing to that caufe.

Thefe
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Thefe very ingenious and judicious ob-
fervations make it evident, that no ftand-
ard can be fixed upon for the degree of
heat, but it muft be regulated entirely by
the external warmth of the body. The
applications ought in noinftance, at the be-
ginning, to exceed that warmth more than
three or four degrees ; and the fame nicety
is requifite in the increafe of it, as in its firft
application: hence we fhall fometimes be
obliged to make ufe of fo low a degree of
heat, that it may at firft fight appear not
only ineffectual and ufelefs, but even cal-
culated to fink and deprefs the {mall re-
mains of life; but if we recolle&t the nu-
merous and unequivocal inftances of the be-
neficial effects of friGtions of fnow on parts
that are frozen, and the confequences that
attend plunging the hand, when benumbed
with cold, into cold water; if we confi-
der the deftruction of the part in the one
inftance, and the intenfe pain in the other,
which immediately follows on precipitately
applymg them to the fire; we fhall inftantly

M conceive
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conceive the propriety, and indeed the ab-
folute neceflity, of fuch caution.

Animal bodies are found to freeze at
about the 25°: in thofe cafes therefore,
where the body or extremities are found to
be frozen, friGtions of fnow, or the coldeft
water, which are at leaft 7° warmer than
the part to which they are applied, thould
- be had recourfe to, and their ufe thould be
pérfevered in, till we prefume the icy par-
ticles are diffolved or extraGed, when ar-
tificial heat may, if there be occafion for it,
be applied in the manner, and under the
regulations above mentioned. In other
refpects, the procefs is to be the fame
as in cafes of fufpended animation,
where the parts have not been in a frozen
ftate. ‘

It fometimes happens that the body,
after it has lain in or under water from
fifteen to twenty minutes or upwards,
has required the fame length of time to
bring it on fhore: during this period, the
unfortunate wretch js in his wet cloaths,

and
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and (as thefe accidents are, for obvious
reafons, more frequent in the winter than
in any other feafon) he is probably ex-
pofed to a cold, bleak wind, in frofty
weather, without any covering to fhelter
him: when removed to a proper place, and
ftripped, his body conveys a fenfation to the
touch fimilar to the coldeft marble, though
his limbs may not be rigid., Whether
thefe bodies are always in a ftate of con-
gelation, we cannot always be certain ; but
if the body is found to be eolder than the
32°, no doubt can then remain of the pro-
priety of ufing the fame method as if the
body was abfolutely frozen,

Several hiftories are related of bodies
frozen being recovered ; but we have reafon
to think they were not actually in that
ftate, fince Mr. Hunter was not able to
freeze either fifh, dormice, {nails, leeches,
or earthworms, till they were deprived of
life; nor could he, upon thawing them,
although it was done in the moft gradual
manner, fucceed in the recovery of one:

M2 he
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he was more fortunate, however, in his ex-
periments on freezing the ears of rabbits,
the combs and wattles of cocks, and the
tails of tench; but on repeating the ex-
périmcnt on the tails of goldfith, it did not
properly anfwer, for although they appear-
ed for fome days to be very well, yet in
about a month it was evidently the caufe
of their death,

2dly. Ele@ricity.~Soon after the in-
ftitution of the Humane Society in this
* kingdom, ele@ricity was recommended by
Dr. A. Fothergill and Mr. Henly, in cafes
of apparent death: and it is matter of
aftonithment, and much to be regretted,
that it has fo feldom been employed in the
recovery of thofe who have fuffered from
drowning and other caufes, as there is cer-
tainly the faireft profpect of its being at-
tended with the moft happy and fuccefsful
event. ¢ Inftead of lofing time,” fays
Dr. Fothergill, “in the application of fe-
veral flight flimuli to the fkin and in-
teftines,
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teftin®s, why not have recourfe to the
moft potent ftimulus in nature, which can
inftantly pervade the inmoft recefles of the
animal frame? why not immediately ap-
ply eleérical fhocks to the brain and
heart, the grand fources of motion and
fenfation, the primum vivens, and ulti-

mum moriens, of the animal machine?”
About the fame time a child, ¢ aged
three years, fell out of a one pair of ftairs
window, upon the paved ftones.  She was
taken up to all appearance dead. An
apothecary being fent for, he declared that
nothing could be done for the child. Mr.
Squires, who lives oppofite to the place
where the accident happened, finding the
cafe hopelefs, with the confent of the
parents, very humanely tried the effects of
eletricity. Twenty minutes had at leaft
elapfed before he could apply the thock,
which he gave to various parts of the
body, without any apparent fuccefs ; but
at length, on tranfmitting a few fhocks
through the thorax, he perceived a {mall
M3 pulfation :
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pulfation: foon after the child began to
figh, and to breathe, though with great
difficulty. In about ten minutes fhe yo-
mited. A kind of ftupor remained for
fome days; but the child was reftored
to perfe@ health and fpirits in about a
week.”

In addition to thefe, let me refer the
reader to what has been already faid on
the fame fubject, in the account of James
Lawfon, and likewife in the cafe attended
by myfelf (page 123); in both which in-
ftances, ftrong appearances of life were ex-
cited, four hours after every other means -
had failed.

Thefe accounts eftablith fa&s of a very
important and interefting nature. Do not
they prove, clearly and indubitably, that
animation is capable of being fufpended
longer than we are aware of? Do they not
plainly point out, that ele@ricity is the
moft powerful ftimulus we can apply? Is
not the fuperior advantages of this ftimu.-
lus evinced in the moft incontrovertible

and
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and unequivocal manner? And are we not
juftified in prefuming, that if it is able fo
powerfully to excite the action of the ex-
ternal mufcles, that it will be capable of
reproducing the motion of the heart,
which is infinitely more irritable, and by
that means accomplith our great defidera-
tum, the renewal of the circulation ?

The part which, in my experiments on
drowned animals, I found to be the moft
readily excited to action, was the dia-
phragm; and although the fhocks were
diretted fo as to pafs through the auricles
of the heart, confequently much above that
mufcle, yet it was always brought into
great contractions: and the part which re-
tained its irritability the longeft, I found
to be, in feveral inftances, the mufcles fitu-
~ated about the glottis. The periftaltic
motion of the inteftines feemed to be little
affeted by eleCricity, either as to in-
creafing it, or reproducing it when it had
ceafed ; and the only perceptible effe®
that attended paffing fhocks through the

) M4 cerebrum
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cerebrum or cerebellum, was ftrong con-
trattions of the mufcles through or near
which the fluid paffed: though I have
fometimes thought the contractions of the
mufcular fyftem, in general, were more
vivid and lively after the brain and fpinal
marrow had been electrified, than they
were before.

The fame attention and caution will be
requilite in the adminiftering this powerful
agent, as in the application of heat ; for
in the fame experiments I always found,
that when violent fhocks were had re-
courfe to, their effects very foon ceafed;
and, on the contrary, when they were
gentle, the aGtions were fufficiently great,.
and might be continued a confiderable
time. ‘

From the known property of fimple
eleCtrification, in promoting the motion of
fluids in capillary tubes, increafing the
circulation, and the infenfible perfpiration
in living animals, it feems well adapted
for the prefent purpofe; but I have fre-

quently



[ 169 1]

quently tried it on animals without the
leaft fenfible effe. Moderate {parks
fcarcely produced any motion; and even
the moft pungent were vaftly inferior in
their effects to the flighteft thocks. In-
deed, the fame obje&tions which were
urged againft the ufe either of warm
grains or the warm Lath, are likewife ap-
plicable to this article, only in a much
greater degree ; for while the body is in-
{ulated, every other operation, the appli-
cation of heat only excepted, muft be
entirely fufpended; a circumftance we
fhould ftudioufly avoid, as the delay of
a few minutes at this time, or the employ-
ment of an ineffectual remedy, may be
productive of irreparable confequences.
From thefe remarks we may gather,
that eletricity fhould neither be employ-
ed fo gently as to produce no effe&, or fo
violently as to caufe mifchief. Inftead,
therefore, of ufing fimple ele&rification and
drawing fparks, on the one hand; or em-
ploying fuch violent fhocks as were re-
' commended
1
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commended by Mr. Henly, on the other;
it will be more prudent, at leaft in the
commencement of our operations, to apply
thocks of not more than one third or half
an inch, from a vial containing about
twenty-four inches of coated furface.
Thefe thould be tranfmitted through every
part of the body, but more particularly
through the diaphragm and intercoftal
mufcles ; the heart, the brain, and. the
{pinal marrow. ‘

3dly. Frictions.—Thefe a& as a ftimu-
lus in two ways; by producing motion of
the blood in the vafcular fyftem, and by ir-
ritating the nerves of the tkin.

M. de Haller obferves, that the heart is
much more affeted, in animals dying, or
newly dead, by the gentle ftimulus of warm
water, or air pufhed into its ventricles,
than by the moft acrid liquors applied to:
its external furface, or even pricking it
with the point of a knife: now the blood,.
being the beft natural ftimulus for excit-

ing
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ing the motion of the heart, will of courfe
a& fooner, and more powerfully, than
either air or water; if therefore we can
by any means propel it into the cavity of
the heart, it will prove more efficacious
than the moft acrid application to its ex-
ternal furface. That frittions will have
this effe@, there can be no doubt ; for if
the veflels are alternately comprefled and
relaxed, we in fome meafure fupply the
place of their natural motion, and their
contents muft of neceflity be driven to-
wards the heart, as the valves prevent its
- retrograde motion. Hence, in living fub-
je@s, by accelerating the motion of the
blood, the a&ion of the heart and arteries
will be quickened ; and if the frictions are
violent and long continued, they will be
increafed fo as to occafion a {mart fever,
even in thofe who are affe¢ted with drop-
fical complaints.
- Dr. Whytt, in his Enquiry into the
Motion of the Fluids in the fmall Veflels,
has fhewn how inconfiderable the effe&ts
of
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of the projecile force of the heart muft be
in thofe veflels ; and he has made it appear,
that their vibratory motion is the principal
caufe of promoting the circulation of their
fluids. < If,” fays he, ¢ the motion of
the fluids in the inferior order of veflels
be not fo much owing to the force of the
keart and larger arteries, as to the gentle
alternate contraction of thefe veflels them-
felves, we may eafily fee why fritions,
warm, penetrating, and ftimulating appli-
cations, are often more fuccefsful than in-
ternal medicines, in removing obftructions
in the fmall veflels; fince they not only
contribute to -attenuate the obftru&ting
matter, but greatly increafe the ofcillatory
motion of thofe veffels.”

Simple frictions, with coarfe cloths or
flannels, will in general anfwer- the pur-
pofe very well; but they will be more
effetual, if hair cloth or brufhes are made
ufe of. In order, however, to derive
the greateft advantage from them, it” has
been common to make ufe of fome ftimu=~

' lating
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lating medium, as falt—{pirits—or the
volatile alkali. Frictions with falt (inde-
pendent of the preflure on the veins) acts
merely by its angles fretting the fkin and
producing pain : but as the faculty of fen-
fation, or the perception of pain, is totally
deftroyed, it may juftly be doubted,
whether any good which may arife from
it, will not be counterbalanced by the
inconveniences attending its ufe; for if
the operation is long continued, it will
provc‘ fatiguing to the affiftants ; and as
confiderable excoriations are very foon oc-
cafioned, it is probable, if the perfon
fhould recover, they mightk be attended
with unpleafant confequences. This con-
je&ure is fupported by the cafe of a boy,
related by Dr, Houlfton, who fell into a
pit containing a very ftrong folution of
rock falt, where he remained near fifteen
minutes ; though foon after he was taken
out, he difcovered fome figns of life. In
about an hour, he was pretty well reco-
yered; yet he lived any two days: the

kin
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fkin inflamed, and fwelled prodigioufly ;
the mouth, throat, and probably the
whole inteftinal canal, were excoriated;
and he died after two days in great agony, -
apparently from the ftimulus of the falt
ley. For thefe reafons I have feldom ufed
falt as a medium, but have generally had
recourfe either to ardent fpirits, or the vo-
latile alkali, which, by penetrating into
the pores of the fkin, may probably caufe
an irritation and contralion in the coats
of the capillary veflels to which they are
applied.

. Mr. Amonton, Mr. Richman, and Dr,
Cullen, have by a variety of experiments
proved, that fluids in evaporating pro-
duce fome degree of cold: and the latter
of thefe gentlemen imagines, that this
power is nearly according to the degree of
volatility in each. The quick lime fpirit
of fal ammoniac, he found to poflefs this
property in the higheft degree; and by
{pirit of wine, the mercury in the thermo-
meter was made to fink from 44° to below

the_._v
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the freezing point. On this account I
am in doubt, whether the volatile alkali,
or ardent {pirits, may not in evaporating
generate fo much -cold on the furface of
the body, as may counteratt our inten-
tions, and prove prejudicial : and as the
fumes of the volatile alkali very much
affect the eyes of the affiftants, and there-
by prevent their doing their duty proper-
ly (an objeGtion to which the patent
muftard is alfo liable) I am of opinion
they fhould be given up in favour of a
liniment with ftrong {pirit of vitriol and
fweet-oil, which, when freth made, has
the property of generating, inftead of di-
minithing heat; or, what I think ftill
better, a ftrong camphorated oil, which,
at the fame time that it is exempt from
the above inconveniences, is powerfully
ftimulating, of a pleafant flavour, and will
allow of being ufed a long time without
fatiguing the affiftants; a circumftance
which deferves our attention, when the
operation is fometimes required to be per-

" formed
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formed feveral hours. After thefe, I
fhould prefer the concentrated vinegar,
which may be procured in abundance,. by
repeatedly freezing and feparating all its

watery particles.
Frictions are almoft always the firft -
article” which is flown to for affiftance,
and in general they are immediately fet
about with great violence; but we have
juft now feen, that their principal effect is’
to drive the blood, from all parts of the
body, tawards the heart and lungs: now,
from our previous knowledge of the ftate
of the vital organs, we are certain, that
- the ven=z cava, the right auricle and ven-
tricle of the heart, the pulmonary artery,
and the veins of the brain, are already in a
ftate of diftention ; it is evident, therefore,
that this treatment is much better calcu.
lated to deftroy than increafe the {mall re-
mains of life. I much fear, many, wha
might have been recovered, have fallen
victims to fuch untimely zeal ; and I can-
not avoid confidering this method of pro-
’ cecding
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ceeding, as one material obftacle to a more
general recovery. Frictions, then, fhould
not on any account be attemptéd, until
the firft indication, the removal of the
preflure of the brain, and the congeftion of
the heart and lungs, is effeted: even then
they fhould be gentle, and thould be in-
creafed by flow degrees, left the tender
- veflels thould be ruptured by an over hafty
accumulation.  Artificial refpiration, as
well as eleCricity, fhould frequently be
interpofed, in order to tranfmit the blood
from the right to the left ventricle, and
to expedite its paflage through the vafcu-
lar fyftem.

Changmg the pofition, and agitating
the body, will, by gently rubbing the
vifcera together, produce nearly the fame
effe& in the internal parts, as frictions on
the extremities ; they thould therefore be
frequently ufed: but, as it is well known .
that violent agitation affets thofe in high

health with giddinefs, faintnefs, and other
| N fymptoms
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fymptoms of debility, the abfurdity of fuch
practice is fufficiently evident.

LOCAL STIMULANTS.

1ft. Aromatic and irritating medi-
cines thrown into the {tomach.

Mr. Hunter affirms, that the ftomach
fympathifes with every part of an animal,
and that every part fympathifes with the
ftomach, but that this fympathy is ftrongeft
with the vital parts; ¢ therefore,” fays he,
¢ whatever acts upon the ftomach as a
cordial, or roufes its natural or healthy
‘a&ions, and whatever affes it fo as to
produce debility, has an immediate effect
upon every part of the body.”

This fa&, which is well known and
cftablithed, ftrongly points out the pro-
priety of conveying ftimulating medicines
to this centre of fympathy; fuch as vitrio-
lic ether; any of the effential oils, as cin-
namon, nutmeg, or peppermint; the vo-

latile
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latile alkali; or ardent fpirits ptroperly
diluted: by thefe the nerves of the
ftomach will be irritated, and the fame
fenfation will be conveyed throughout the
whole fyftem. The method of exhibit-
ing thefe is by a fyringe with an elaftic
pipe; a very ufeful inftrument, contrived,
I believe, by Mr. Hunter.

It is probable, howevcr, that the moft
powerful and general ftimulus we can ap-
ply in this way, is an emetic. I am well
aware that it may be objected to by fome,
as caufing fulnefs of the veflels of the
brain ; and by others, as, inducing naufea
and debility, it will deprefs the powers of
life: thefe inconveniences may, I con-
ceive, be avoided, by waiting till the con-+
geftion of the head is removed, and then
employing fuch fubftances as excite vo
miting as foon as they are taken into the
ftomach, as the white or blue vitriol,
both of which a& without occafioning

any previous naufea. .
Nz adly.
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2dly. Aromaticand irritating medicines
. injected into the inteftines.

The periftaltic motion 6f the bowels is
known to continue fome time after the
aéion of the heart has ceafed; and from
this it is concluded, that the irritability of
the former may remain longer than the
latter. Of the firft I am perfeily fatif-
fied, having feveral times feen it in qua-
drupeds: but of the laft I am by no
means convinced; for I ever obferved, that

“when once the motion had ceafed, it was
fcarcely to be excited again, either by
electricity, pricking with a knife, or blow-
ing warm air into their cavity: hence I

;am led to believe, that ftimulants applied
to this part will in general fall fhort of
their intended effect.

But granting for a moment, what I do
not conceive can be proved, that the ab-
dominal vifcera retain that peculiar pro-
perty which enables their mufcular fibres

to
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to contrac, on being ftimulated, longer
than any other organ, and allowing it
poffible that the fame fenfation fhould be
conveyed throughout the whole fyftem ; yet
furely the method we are directed to take
to effett this purpofe, that of throwing up
the fumes of tobacco, is of all others the
moft unlikely to anfwer. Let us examine
the effects which this celebrated and fa-
vourite remedy produces in the animal
economy; we may then perhaps judge,
whether it be entitled to the popularity
and preference which it now fo eminently
enjoys.

The common effeéts of tobacco, when
given internally in {mall dofes, either by
the mouth or re¢tum, is, according to
Dr. Lewis, to prove violently cathartic
and emetic, occafioning extreme anxiety,
vertigo, ftupor, and diforders of the fenfes.
Dr. Fowler fays, glifters of the infufion
(one dram of the plant to half an ounce of

“ water) poffefs an anodyne, relaxant effect
on the fyftem in general, and a ftimulating
N 3 effet
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effe@ on the retum. Newman fays, the
oil, from repeated trials, has been found
poifonous to fundry animals; and Dr.
Dedier, that a drop or two of it prefently
kills a cat or a pigeon. The Abbé
Fontana found vomiting to be the con-
ftant effect of the oil, when applied to a
wound, and lofs of motion in the part to
which it was applied: but in none of his
experiments did it occafion death, With-
out multiplying quotations, which it
would be very eafy to do, what has been
faid from the above refpectable authorities
is fufficient to prove, when it is ufed in
any quantity, that it poflefles a relaxing,
naufeating, deleterious, and poifonous pro-
perty: there can be no doubt but its effects
are hearly the fame, whether taken inta
the ftomach, injeCted into the bowels, or
applied externally; ‘and it is of little
confequence, whether the fmoke, in-
fufion, or deco&ion be ufed, provided
the fame quantity of the herb be em-
Ploycd in each, fince upon its eflen-

tia}
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tial oil do thefe properties appear to de-
_ pend *,

Tobacco glifters, in ftrangulated herniz,
and violent conftipations of the bowels,
are in univerfal eftimation. I have fome-
times, it is true, feen them fucceed when
every other remedy had appeared unfuc-
cefsful ; but it is no lefs certain, that
I have in many inftances feen them not
only fail, but produce very alarming {ymp-
toms : and in more than one cafe, where
they were perfifted in too long, death
itfelf, unlefs I am much miitaken, has
been the confequence.

# Let it be remembered, however, that glifters of
the infufion or deco&ion fcldom contain more than
one dram of tobacco; whereas, when the imoke is ufed
in cafes of apparent death, one or two ounces are ge-
nerally confumed, and fometimes a larger .quantity:
now, if unpleafant confequences do happen from the
fmall quantity of oil, and which is much d:luted, how
much reafon have we to expeét, that the large quantity
of oil extricated from the latter, and depoited in a
feparate ftate, will be attended with the very worft

effects ? ;
‘ N 4 Confidering
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Confidering all circumf{tances, then, is it
not 2 juftinference, that although tobacco
may at firlt a& as a ftimulus, yet it will
afterwards, by its narcotic and deleterious
properties, not only counteract what it has
accomplithed, but will abolith what be-
fore exifted ? :

Although I am by no means fatisfied,
that the irritability of the inteftines is
either fo confiderable, or remains fo long -
after death, as is generally fuppofed; yet,
as a portion of the inteftines retain their
warmth, probabiy, Jonger than any other
part; and as we have fhewn that heat
and irritability are always connected ; and

likewife as the periftaltic motion is fome-

times fpontaneoufly renewed after it has
ceafed ; the application of ftimulants to
this part ought by all means to form an
article of our procefs.

Mint, peppermint, camomile, or worm-
wood, as containing abundance of warm,
penetrating, aromatic oil ; as they pof-
fefs purely a ftimulating, without any

debilitating
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debilitating property; and as being readily
kindled—feem well adapted for this pur-
pofe.

It does not immediately appear, why
the fmoke of any fubftance is fo much to
be preferred, or, indeed, why it fhould be
preferred at all; fince, if we confider the
fubjett fairly, we thall find, that heat—
irritation—and diftention—are not only
the principal, but the fole effects, we have
any reafon to expect it to produce. Now,
if no further benefit be expected, it thould
feem that the fame effeCts may juft as
effectually be obtained, by diffufing a cer-
tain proportion of any effential oil in a
large quantity of warm water; and this
practice is certainly entitled to preference,
becaufe the one requires a large, cumber-
fome, and expenfive apparatus, whereas
the other may be commodioufly admini-
ftered in the common manner.

I object to the enema fumofum on ano-
ther principle: it is the common practice to
begin with it, and to continue vigoroufly

injecting
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inje&ing it till all the operations are con-
cluded. By this means the bowels are
conftantly kept in a ftate of violent diften-
tion ; the aorta and inferior vena cava
will therefore be compreffed ; the paffage
of the blood through them will be mate-
rially impeded ; and the vital organs muff
in confequence remain overloaded.

3d. Particular ftimuli adapted to the
different organs of fenfe; as

a. Light thrown on the eye.

The fenfe of pain which accompanies
the fudden application of ftrong light to
the eye, has been experienced by every
one ; and the immediate connection that
exifts between the retina, which is fup-
pofed to be an expanfion of a portion of
the brain, and the fenforium commune,
ftrongly points out the propriety of hav-
ing recourfe to that experiment at this
time. A taper will, I thould imagine,
anfwer very well ; but when an ;opportu-

| 6 ity
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nity offers of throwing the rays of the
fun, concentrated by a double convex lens,
on the retina (agreeably to the recommen-
dation of Dr. Fothergill) its effe& will
certainly be much more POWCrful *,

b, Great noifes direGed to the

car,

It has been fuppofed, that the fenfe of
hearing remains longer in drowned per-
fons than any of the other fenfes: whe-
ther it really does, I am not able to fay ;
no inconvenience, however, can arife from
~ making the trial; and, fhould the fenfitive
principle remain, it may probably prove
ufeful,

¥

® A drop or two of ftrong volatile alkali let fall into
the internal canthus of the eye, occafions fuch intenfe
pain, that I have feen many apoplectics, who were to-
tally infenfible to fcarifications and the ftrongeft light,
exhibit evident fymptoms of acute fenfation, when it
has been applied : on this account, I fhould recom-
mend it in ;he prefent inftance.

¢. Acrid
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¢. Acrid liquors applied to the tongue
and palate.
d. Sternutatories to the noftrils.

The whole cavity of the mouth and nofe
is_naturally very fenfible: the moft effec-
tual method of renewing its fenfation will
probably be, by throwing into it air
ftrongly impregnated with the volatile al-
“kaline vapour; or the juice of onions or
garlic, or muftard or pepper, may be rub-
bed on the tongue, palate, and fauces; and
fnuff may be blown into the noftrils.

e. Scarifications, the actual cautery,
&ec. to the fkin.

Medical hiftories furnith us with feve-
ral melancholy inftances of the efficacy of
fcarifications and incifions, in recovering
thofe who were fuppofed dead. The great
Vefalius, the moft eminent anatomift of
his age, who firft ventured to detect the
errors of Galen, and who was very near

: preventing
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preventing our countryman, Harvey, from
having the honour of difcovering the cir~
culation—in opening the body of a perfon
of confequence, whom he had attended,
and thought to be dead, perceived, when
it was too late, his fatal error; for, on
penetrating the cheft, he found the heart
palpitating. He was accufed and con-
demned as a murderer ; but by the inter-
poiition of the King of Spain, his fen-
tence was mitigated. It is faid that Car-
dinal Spinola, when he was about to be
embalmed, thruft away the hand of the
furgeon who performed the operation :
and it is related by Terelli, thata Spanifh
lady being fuppofed dead, a celebrated
anatomift was employed to open the body,
but that on the fecond ftroke of the inftru-
ment ihe difcovered evident figns of life.
P. Peu, the celebrated French accoucher,
- candidly relates, that being importuned
to perform the Cafarian operation on a
woman whom he fuppofed pofitively dead,
perceived, when it was too late, by the

motion
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motion of the body, the grinding of the
teeth, &c. that he had been fatally mif-
taken. 'Thefe cafes, the truth of which
are but too well confirmed, clearly point
out the propriety of adopting fimilar,
though more innocent meafures. Scarifi-
cations, therefore, or vefications raifed by
fire on various parts of the fkin, gradually
plucking out hairs, and beating the palms
of the hands and foles of the feet, ought
with prudence to conftitute a part of our
procefs.

Let it be obferved, as an invariable rule,
that in all attempts to recover the drown-
ed, our attention fhould be principally and
primarily directed to—the adminiftration
and proper regulation of the inflation of
the lungs—and the application of heat.
Thefe, with the occafional ufe of blood-
letting, I confider as abfolutely neceflary
to put the body in a ftate proper to be
alted upon, cither by the inherent powers
of the conftitution, or the ftimulating re-
medies generally ufed. Without thefe, I

can
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can never expect a recovery (unlefs the re-
mains of life are very great indeed) even
if the treatment be in every other refpect
unexceptionable : and with them, I am
much difpofed to believe, that the greater
number of thofe who are recoverable, will -
be brought to life. The various other me-
thods therefore, however highly extolled,
are to be confidered only in a fecondary
view, and confequently thould by no means
interfere with their application. It is
matter of material confequence, and ex-
tremely fortunate, that the greater num-~
ber of them, indeed the whole, except the
injections into the ftomach, are of fuch a
nature, that they may be employed at the
fame time, without clathing, or oppofing
each other’s effects *.

It

* When I have eleCrified the body, all the other
operations have been fufpended, left the affiftants thould

i receive the fhock, inftead of the patient ; which may very
readily happen, as the living body is 2 much better con-
ductor of the ele&ric fluid than the dead : a very fimple
contrivance will prevent the occurrence of this circum=

ftance,
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It is neceflary to obferve, that particular
attention feems 'requiﬁtc when the fymp-
toms of life make their appearance: it will
then be advifeable to flacken our opera-
tions, and leave as much to the exertions of
the conftitution as may be done confiftently
with prudence. At firft, when the fymp-
toms are very weak, little alteration will

- ftance, and will at the fame time allow us to make ufe

of the fhock while the perfon is in the warm bath,
or furrounded with hot grains; which we otherwife
could not de, on account of the condulting property
of the water. It is merely two pieces of brafs-wire,
each two feet long, inclefed in glafs tubes, or wooden
cafes well varnifhed, with knobs at one end, and
rings at the other : the knobs zre to be applied like -
common direQors, to thofe parts between which we
intend the fluid to pafs; and one ring conneGed
with a chain or metallic ftring, coming from the
eleGtrometer, and the other with a chain joined to
the outfide of the vial, which will be more conve-
nient if fufpended on the prime conductor. In this
manner, fhocks may be fent through any part of the
body ; and their direGion conftantly varied, with-
out a probability of the affiftants receiving any incon-
venience.—See Plate I.

be
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To face page 194. ke - N‘

kIN THE RECOVERY OF PERSONS APPARENTLY DEAD FROM:
DROWNING, THERE ARE TWO INDICATIONS:

I. To remove the compreflion of the brain, and the congeftion about the heart
and lungs.

II. To excite the irritability of the mufcular fibres. |
e ———— st ettt

- 1. The removing the compreflion of the brain, and the congeftion about the heart and lungs, may -
be effeted by,

1. Bleeding, ecither
a. From the jugular veins, or,
. Cupping and fcarifications.

2. Artificial refpiration, with

a. Common air.

4. Warm air from the lungs.

¢. Dephlogifticated air. -

d. Air loaded with-acrid and irritating effluvia ; as,
1. Of tebaccu, .
2. Of volatile alkali, ' , .
3. Of fpirit of falt,
4. Of fpirit of fulphur.

3. Proper pofition,

IL. The exciting the irritability of the mufcular fibres may be done by,

1. General ftimulants ; as,

a. The proper application of heat, by
. Warm room,
2. Warm bath,
3. Warm grains,
4. Natural warmth,
5. Warm fubftances to various parts.

b. Ele&ncxty

c. F rictions, with

. Coarfe cloths,
Flannels,

Hair cloth,
Brufthes,
Camphorated oil,
Concentrated vmegar,
Volatile liniment,
Ardent {pirits,

. Muftard,

10. Common falt,

OV SR W B

O

d. Gentle concuffions.

2. Local ftimulants ; as
a. Aromatlc and irritating medicines thrown into the ftomach ; as,
. Emetics,

2. Etherial fpirits,
3. Effential oil,
4. Volatile alkali,
5. Ardent fpirits.

4. Aromatic and irritating medicines injeGed into the mteﬂ:mes ; as,
1. The oil, decotion, powder, or fume of aromatic fubftances,

c. Partxcular ftimuli adapted to the different organs of fenfe; as,
1. Light thrown on the eye, cither that
aa. Of a taper, or
b6. Of the concentred rays of the fun.
2. Great noifes direCted to the ears.

3. Acrid liquors applied to the tongue and fauces ; as,
aa. Volatile alkaline vapour,
6. Juice of onions or garlic,
¢c. Muftard or pepper.
4. Sternutatories applied to the noﬁnls, as,
aa. Strong fnuff,
éb. Volatile alkaline vapour.

5- Scarifications, or the aGual cautery to the fkin.
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be required ; but when they become more
confiderable; it is probable that our fafeft
and moft effectual practice will be, occa=
fionally affifting, rather than importunately
urging, the aCtion of thofe organs which
are the moft defe&ive, and which, on this
account, feem more particularly to require
our attention and fupport.

It may be of fome fervice to have the
whole of the method of recovering drown-
ed perfons colle¢ted into one view, as'in
the oppolite table.

0 Nothing
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Nothing feems more eflentially neceffary
for the improvement of the refufcitating
art, than a large and diverfified ftore of
accurate hiftories of perfons apparently
dead from drowning, and other caufes:
indeed, till we can obtain fuch a properly
accumulated mafs of hiftory, it is in
vain to exped that our knowledge of this
fubjeét can be at all extended. There
was reafon to hope, from the plan and ex-
ertions of the Humane Society, that by
this time we fhould have been in pofleffion
of ample and very fuflicient information
on this head ; but, notwithftanding the
number of cafes that have with great
trouble been collected together, it is too
true, that but a very {fmall proportion of
them convey information even of the moft
common and neceffary circumftances.
"This inconvenience might readily be over-
come, would the Society agree not to be-
ftow rewards, either in fuccefsful er un-
fuccefsful cafes, without receiving, from
the perfon who fuperintended the cafe, a

particular



[ 195 ]

particulag account of every circumftance
which occurred while the body was under
his direGion. This, it appears to me,
would very foon procure us that infor-
mation we fo much ftand in need of;
and it would, moreover, be produive of
another advantage, in preventing nume-
rous applications on trivial accounts. ‘The
enly ground on which ‘this propofal may
be objeéted to is, on account of the trouble
it would occafion to the medical affiftants;
fome of whom,' rather than be at the in-
convenience of ftating fuch a particular.
account, would not communicate what
had accurred under their direGtion. There
are but few, I truft, to whom this argu-
ment can be applied: but if a regular
plan was drawn up, containing every ar-
ticle neceffary to be informed of, there
could be no objedion to it. With this -
view, the following fketch is laid before
the Society; and it is {ubmitted to their
confideration, the propriety of fending a

O 2 copy
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copy to each medical affiftant, with fuch
refolutions annexed to it, as. they may
judge proper.

As an appendage to this, the plan of a
general table is added, which is intended
to exhibit, at one view, the whole of the
hiftory of drowned perfons, with the va-
rieties which may occur in different cafes.
The advantages that muft arife from
adopting this, or a fimilar plan, are fuffi-
ciently obvious. '

~ In this table, the afterifks under the
different heads point out the particular
circumftances that occur, or the remedies
that are ufed. Where any remedy or re-
medies appear to be remarkably ferviceable
in bringing about the firft fymptom of life,
a red afterifk is to be added likewife ; and
where they feem evidently and materially to
affift in promoting the recovery, two com-
mon afterifks are then to be made ufe of.
~ The figures under the two laft divifions
—the Return of Life=wand the Complaints
| ’ after
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after Recovery—refer to the number of the
articles in the preceding plan, where the
particulars are explained more at large. ‘

- The table is divided into two parts, on
account of its length.

It may not be amifs to exhibit, at one
view, the length of time that was employ-
ed in each of the cafes which are pub-
lithed in the Reports of the Humane
Society (where that circumftance is {pe-
cified) before the firft fymptom of life
made its appearance: likewife the diffe-
rent length of time, which different cafes,
that were under water for the fame {pace,
required for their recovery ; and alio an
account of the number of unfuccefsful
cafes, with the length of time they were
under water, on whom the fame or fimilar
means had been employed.



[ 198 ]

ON THE SUSPENSION OF THE VITAL
" POWERS FROM HANGING,

T HE proximate caufe of death, in per-.

fons who perifh from hanging, is a
circumftance which has engaged the at~
tention of the moft eminent men, both
ancient and modern; but, after all, the .
anatomifts and phyfiologifts of the pre-
fent day feem equally in the dark, and as
much unfettled in their opinion, as their
predeceflors. Perhaps, however, it may
not be amifs to mention the different
ideas that have prevailed, and flill conti-
nue to prevail, concerning it.

-It was one of the firft opinions, that
death was occafioned by the conftriction
of the nerves of the neck. ‘The nerves of
the neck have been tied in many and va-
rious animals : in a few it is faid to have

proved
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proved mortal ; but in by far the genera-
lity it did not produce that effet.

Others afcribed it to a compreflion of
the carotid arteries. The experiment has
been made of tying them; and the animal,
in many inftances, did not feem to labour
under any very material inconvenience.

A third opinion is, that it proceeds
from the compreflion of the jugular veins:
but all the larger veins of the neck, both
internal and external, have been feparately
tied, without apoplexy or even fleepinefs
having been induced. Further, it is re-
lated, that the carotid arteries and jugu-
lar veins being all tied in a dog, that he
enjoyed the moft perfect health and viva-
city for fome weeks ! The fame author,
Emettus, obferves, that upon repeating
the operation often, although none of the
dogs died, or were apoplectic, yet fome of
them, for the {pace of a few hours, feem-
ed fleepy.

Some attribute it to a compreflion of
the fpinal marrow : but this effect cannot

04 often
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often take place, without the vertebraz be-
ing either diflocated or fractured; a cir-
cumftance that is very»feldom obferved to
occur,

With greater appearance of probability,
do fome impute it to the trachea being
thut by the preflure of the cord, and
therebf preventing refpiration. As I do
not recolie@® to have met with any expe-
riments or oblervations advanced againt
this theory, I take it for granted, it is
now the génerally received opinion ; more
efpecially as Haller, De Haen, Dionis,
Languthus, and feveral other great men,
have attributed it entirely to this caufe.
Experiments I have none to adduce againft
it; but I am of opinion, if we attend
to the mode in which the cord is fixed
about theneck of thofe unhappy wretches,
and the parts on which it a&é, we fhall
not confider this affair as fixed on fo
firm a bafis, or fo entircly devoid of ob-
jettion, as it may at firft fight -‘ap-
pear.

' 6 I never
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I never myfelf had a proper opportu-

nity of afcertaining thefe circumftances;
but from what my own ideas furnith me
with on the fubje&, I fhould fuppofe the
ftriure generally happens either above or
upon the thyroid cartilage: if above it,
which I conceive happens the moft fre-
quently, notwithftanding that the foft
parts give way, yet there muift be fome
room for the air to pafs into and out of
the lungs ; and if upon the cartilage itfelf,
it is fo firm and ftrong, as to be fuffi-
ciently capable of refifting the preflure
which is applied to it. If this then is
the cafe (and I have no reafon to induce
me to think otherwife) I do not fee how
refpiration can be fo fuddenly or com-
pletely ftopped as to prove the caufe of
death.

Although I cannot admit the ftoppage
of refpiration to be the fole caufe, yet I
do not hefitate one moment in allowing
it to be a principal one. Hence, if the "
breathing is materially impeded, the blood

will
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will by degrees be accumnlated in the
right auricle and ventricle of the heart,
and in the whole venal fyftem : but the
veins of the brain, for various reafons, as
we have thewn in another place *, will be
fooner diftended than thofe of any other
part; the functions of that organ will con-
fequently ceafe, and the appearance of
death muft then happen. If to this we
join the additional refiftance the blood
will meet with in its paflage through the
veins of the neck, all of which muft ne-
ceflarily be comprefled, while at the fame
time the circulation through the carotid
and vertebral arteries ftill continues, they
will both be perfectly fufficient to account
for the event.

Haller, De Haen, Petit, and Lancifi,
are of opinion that the caufe of death
refides in the cheft; while Boerhaave,
Wepfer, and Littre, attribute it to apo-
plexy. I join the latter in opinion; and

* Page 38, 39.
| am
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am perfuaded they are right, for the fol-
lowing reafons.

It is true, we are circumftanced nearly
the fame, with regard to the diffection of
thofe who are hanged, as of the drown-
ed; and but little confidence is, for the
fame reafon, to be placed in the former
as well as the latter * ; but cafes are by
no means wanting to prove, that the ap-
pearances on the body, and thofe which
occur on diffection, as well as the fenfa-
tions, and the complaints of thofe who
have recovered, indicate that the caufe
refides in the head, inftead of the breaft.
"The appearances, on being cut down, very
much refemble thofe of the drowned ; that
is, the face is fwelled, and of a dark red
or livid colour; the eyes are fuffufed,
enlarged, and prominent ; the features are
diftorted, and the tongue fometimes thruft
out of the mouth. On diffetion, the
veflels of the brain have been found dif-

* Seelpage 30, et feq.
tended,
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tended, and fometimes blood has been ex-
travafated in confequence of their being
ruptured *.  The fenfations of thofe who
have furvived hanging, correfpond en-
tirely with what I have already men-
tioned. In feveral inftances it is related,
that as foon as they were fufpended, {parks
of fire feemed to fly before their eyes ; they
were feized with ftupor and lofs of fenfe,
and were not confcious of any thing that
afterwards occurred, till life was perfectly
reftored.  Some refpetable authors alfo
relate, their having feen perfons apoplec-
tic from hanging; and a cafe which fome
time fince fell under my direction, puts
that matter out of doubt.

A middle-aged man hung himfelf: af-
ter hanging, it was fuppofed, from three
to five minutes, he was cut down. He
‘was fenfelefs and {peechlefs; but his pulfe,
refpiration, and power of deglutition, ftill
remained. A furgeon was fent for, who

¥ Sece the Cafes related at p. 54, et feq.

blooded
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blooded him, and left him fome medicine.
I faw him about an hour and half after
the accident, at which time he was in
a deep apopletic fit, attended with all the
moft violent fymptoms of that ftrongly
marked difeafe. As he had been drink-
ing, feveral emetics were exhibited, and
purgatives given, both by the mouth and
re¢tum ; but they did not produce the leaft
effe®. The pulfe being large and foft,
made me dubious as to the propriety of
another general bleeding ; cupping glafles,
therefore, were applied to the head and
breaft, and three or four ounces were
drawn off by their means; frictions and
frimulants were likewife had recourfe to :
but after lying three or four hours, nature
was no longer able to maintain the une-
qual confli¢t.

The next day the body was opened.
The dura mater adhered very firmly to
the infide of the fkull, and it required
confiderable force to feparate them. On
removing the dura mater, the veflels of

the
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the pia mater did not appear more diftend-
ed than ufual; but I afterwards thought
there was a larger proportion of blood in
the veflels of the brain in general, than
I had obferved in others. There was no
inflammation on this membrane; but at
that part of it which was immediately below
the juntion of the coronal with the figit-
tal future, it adhered to the dura mater
on each fide the longitudinal finus : thefe
adhefions were eafily feparated; the in-
tervening fubftance was white, and about
the dimenfions of a filver threepence. The
fame appearance was found in the middle
portions of the membrane which cover
the cerebellum, with this difference, that
the fame coagulable lymph was likewife
between the cerebellum and pia mater,
uniting them together. The brain in
general was firmer than common. There
was not more than the ufiial quantity of
water in the lateral ventricles, and that: .
was of a red colour. The plexus chos
roides had the common vafcular appear-
' ance,
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ance, and there was no evident extravafa-
tion of red blood either abaut it, near
the origin or foramina of the nerves, or
upon any part of the bafis of the fkull,
The cartilages of the trachea were all
found, and they fhewed no appearance of
having fuffered from compreflion. There
was nothing preternatural either in the
thorax or abdomen, that could account for
his death : no water in the pericardium.
His heart was uncommonly fat; and his
lungs were, without exception, the found-
eft I ever beheld—not a tubercle to be per-
ceived—nor were they, any more than the
heart, in the leaft diftended or overcharged
with blood. The liver was hard, and be-
ginning to grow fchirrous. The ftomach
and inteftines were in a very found ftate:
in the ftomach was a fmall quantity of
half-digefted food ; its internal membrane
had not the leaft veftige of inflammation
or erofion having been induced in con-
fequence of the emetics, &c.; and there
was no feces in the retum, or urine in the
bladder.

7 This
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This appears to me a cafe quite in
point. The man, on being cut down,
immediately breathed, as if refpiration had
not been difcontinued ; but he was in a
ftate of the moft profound apoplexy. On
diffeGtion, nothing preternatural was difco-
vered, in either of the vital organs, which
could be fuppofed capable of caufing
death; and the trachea feemed in a per-
fe@ly natural ftate. ,

Be the caufe of death, however, in-
duced in whatever manner it may—whe-
ther as I have mentioned, or by the joint
compreffion of the trachea, arteries, veins,
and nerves of the neck, or in any other
way—what has been faid will, I con-
ceive, be thought fufficient to prove, that
thofe who die from hanging, fuffer in
confequence of preflure on the brain.
Thofe. who perith from drowning, we
have found to fuffer from the fame caufe.
They ought, therefore, to be treated in
precifely the fame manner: the compref-
fion of the brain fhould be removed,
and the irritability of the mufcular fibres

thould
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fthould then be excited. 'The method of
effeting thefe intentions, we have fully
explained, when treating of the recovery
of the drowned ; there can be no occafion,
therefore, for repeating them in this
place.
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ON THE SUSPENSION OF THE VITAL
POWERS BY NOXIOUS VAPOURS,

NIMALS who are deftroyed by me-
phitic vapours, arifing from ferment-

ing liquors, charcoal, the calcination of
metals, and other fources, do notappear to
fuffer the fame kind of death, either as the
drowned, or thofe who are hung; fince
they are obferved, in general, to be killed
in a fhorter time: their limbs remain much
longer flexible after death ; and their blood
is commonly fluid. It is very evident,
however, that the caufe which produced
death in the former, has a very material
effe¢t in bringing it about in the latter ;
for the head, face, and neck, are violently
fwelled, the eyes protrude, and the tongue
is thruft out of the mouth; the right ven-
tricle and auricle of the heart, the pulmo-
nary artery, the venz cave, jugular veins,
10 - and
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and vefiels of the brain, are all much dif-
tended with blood; and the ventricles of
the brain frequently contain a quantity of
bloody ferum: all thefe circumftances
feem ftrongly to indicate that they die
apoplettic.

From a variety of circumftances, I am
induced to believe, that mephitic air occa-
fions apoplexy and death in two ways:
firft, by affecting the nerves of the trachea
in fuch a manner, as to render the mufcles
fubfervient to refpiration paralytic; and,
fecondly, by its fedative property, deftroy-
ing the acticn of the brain and nervous
{fyftem. Were the noxious vapours to a&
merely in the latter way, I do not conceive
there would be fuch ftrong appearance of
diftended brain: I am, on that account,
inclined to fufped, that they exert their
effects principally on the organs of refpi-
ration. In oppofition to this, however,
I muft obferve, that it has been remarked
by M. Bruquet, that the mephitic air does
not penetrate into the lungs, becaufe their

P2 fenfibility
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feénfibility prevents its entrance; and that
animals plunged into thefe fluids make
continual efforts to infpire, though with-
out being able to accomplith that end.
But I am perfuaded this is not always the
cafe, becaufe kittens that have been con-
fined in jars of fixed air I have heard cry,
and have repeatedly feen their cheft and
abdomen alternately enlarged and con-
tracted.

Many inftances are recorded of perfons
fuffocated by noxious vapours being per-
fectly recovered ; and, as feveral are known
to have revived fpontaneoufly, without any
affiftance from art, it is probable a much
greater proportion may be preferved, if
timely affiftance be given, and proper re-
ftoratives ufed.

- We have feen, that the moft common

kind of noxious vapour may, in fome de-
gree, and for a fhort time, be infpired into
the lungs; in which place, as I faid be-
fore, it feems principally to exert its poifon-
ous effects.  Our attention fhould there-
' fore
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fore be immediately directed towards cor-
recting and expelling from that part what
may remain in it. This may be done
very effetually by inflating the lungs
with dephlogifticated or pure air, which
feems well adapted to neutralife and correct
all kinds of mephitic effluvia: the difli-
culty, however, of procuring it at all times
in fufficient quantity, and adminiftering
it conveniently, are impediments not eafi-
ly overcome ; till they can be furmounted,
therefore, we muft be fatisfied by imitat-
ing natural refpiration with atmofpheric
air : indeed, if care be taken to procure it
cold, and tolerably pure (which may eafi-
ly be done by Mr. Hunter’s bellows, or a
common pair adapted to any inflating in-
ftrument) I think it will anfwer this pur-
pofe very effectually ; for the affinity which
exifts between phlogifticated and dephlo-
gifticated air is fo great, that the dephlo-
gifticated portion of the atmofpheric air
will combine with the mephitic vapour; and
by frequently repeating the operation, its

Pj noxious
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noxious property will foon be fufficiently
altered. Should the accident happen by
air extricated from fermenting fubftances,
which yield what is commonly called
fixed air, the volatile alkaline vapour di-
luted, will probably anfwer very effeGu-
ally. The introduction of this fluid into
the lungs of drowned people is juftly
efteemed a doubtful practice; but in the
prefent cafe, fhould too high a proportion
of aerial acid remain in the cells of the
windpipe, the alkaline air will neutralife
and corre&t it, equally as well, if not bet-
ter, than the dephlogifticated air.

It is known by long experience, that
expofing bodies fuffocated by the fumes of
charcoal to intenfe cold, and making ufe
of frictions of fnow, are as ferviceable as the
contrary method is pernicious. It is, how-
" ever, probable, that this practice may not
be equally ufeful when death arifes from
every kind of noxious vapour, fince we
are informed, that a moderate degrec of
warmth, in thofe {uffocated by the fumes

of
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of burning limeftone, has been found be-
neficial. M. Portal has remarked, that
the heat remaining in the bodies of thofe
feemingly dead from noxious vapours, is
greater than when alive, or at leaft than
is compatible with health: it is probably
on thefe occafions that cold may be ne-
ceflary, to reduce the heat below the natu«
ral ftandard, fo as to proportion it to the
fmall degree of life which remains in the
body, and by that means-prevent the exer-
tions which the conftitution muft necefla-
rily make, in order to keep up fo much
heat ; which effort of itfelf, while the
powers of life are fo low, would very
foon be likely to prove fatal: but in thofe
cafes where the heat of the body appears
nearly extin@, inftead of ufing the cold
applications, I apprehend it would be
more prudent to have recourfe to mode-
rate warmth,

In every other refpe&, the treatment of
thofe fuffocated by mephitic vapours
fhould be exactly conformable to the di-
| Py rections
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reCtions given for the recovery of the
drowned.

The falubrity of air in mines and ca-
verns, is generally examined by means of
a lighted candle; and implicit confidence
is ufually placed in the fidelity of this
teft. It is matter of fome importance,
however, that this article thould be viewed
in a proper light, or otherwife it may be
productive of fatal miftakes. Dr. Prieftley,
feveral years fince, difcovered a method of
reducing nitrous and fome other kinds of
air, which in their firft ftate extinguith
a candle, to a ftate in which a candle burns
in it, guite naturally, or with a greatly en-
larged flame, though they ftill continue
as noxious as ever. 'The fame gentleman,
and others likewife, have obferved, that
fometimes animals will live nearly as long
in air, in which candles have burned out,
as in common air. Perfons of delicate
and irritable conftitutions have been known
to be attacked with dangerous fymptoms
from the air of coal-pits, &c. notwith-

ftanding
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ftanding that the candles have continued
burning ; and miners have been known to
work many yards below where a candle
would not burn.

Thefe circumftances clearly prove, that
the teft of a lighted candle, if too much
depended upon, may be productive of the
moft ferious confequences: it therefore
ought, by all means, if not rejeted, to be
applied with great circumfpecion and
caution *,

# Tt is probable, that the immediate or fudden ex-
tinCtion of the rednefs of the wick, as well as the
flame, would prove a more certain criterion,

ON
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ON THE SUSPENSION OF THE VITAL
POWERS FROM SYNCOPE.

HE caufes of fyncope are very nume-
rous; but as I propofe, at prefent, to
confine what I have to fay on this fubject
to the recovery of thofe who are in that
ftate from lofs of blood, it will not be
neceflary for me to enumerate all thofe
caufes here.

It is well known that this difeafe fome-
times takes place to that degree, that
neither the pulfe nor refpiration can be
diftinguifhed ; the body becomes cold, and
the countenance feems clouded by death.
Under thefe circumftances, it is likely
many may have really died, who with
proper attention might have been reftored ;
and it appears fufficiently probable, that
many of the ftories related of perfons ly-
ing in trances, and many of the inftances

of
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of premature interment, which are to be
met with in Bruheir, Lancifi, Kornman,
Foreftus, Lufitanus, &c. originated from
this fource *. .
From

* Many of thefe, notwithftanding they are vouched
for by men of reputed fenfe and eminence, are of fuch
an extravagant nature as not to be credited: yet it is
clear there muft have been fome foundation for fuch
uncommon ftories, and that feveral have recovered a
confiderable time after they had appeared to be dead.
A few of the moft remarkable I thall fubjoin.

Lancifi De Morte Subitan. mentions his having feen
a perfon of diftin&tion recover, while the funeral
fervice was performing over him. Three fimilar in-
ftances are mentioned by Pliny, in his Natural Hiftory;
one by Plutarch; and two by Dr. Craflts, of Neufchatel.
Plato relates the hiftory of an Armenian, who, twelve
days after he was fuppofed to be flain, returned to life
on the funeral pile. Pliny tells us, that Acilius Avio-
la, who had formerly been conful, returned to life when
he was upon the funeral pile, but was burnt alive,
The fame fate befel Lucius Lamia, who had been
pretor : but Celius Tubero was more fortunate,
having difcovered figns of life in time to be removed.-
Monf. Benard, a furgeon of Paris, faw a monk, who

had been buried three or four days, taken from his
s grave
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From a variety of confiderations it ap-
- pears neceflary, that the brain fhould al-
ways be preferved in a certain degree of
tenfion and firmniefs: and it is univerfally
allowed, that the contraction of the auri-
cles and ventricles of the heart arifes from
the ftimulus of the blood thrown into

grave alive, but he died immediately. A Jady in
Hampthire was buried three or four days after her
" fuppofed death : the next day, a noife being heard in
the vault, it was opened, and fhe was found juft ex-
piring. Maximiliian Miffon tells us of Francis de
Civille, of Rouen in Normandy, who is recorded to
have been three times dead, three times buried, and
as many times raifed from the dead. Upwards of
half a dozen ftories are related of perfons who, being
buried, were roufed from their trance by the attempts
which were made to rob them of valuable rings which
they had on their fingers; and a greater number of
inftances are faid to have happened, where perfons be-
ing prematurely confined to their cofiins, have not
only devoured their fhrouds, but have been reduced to
the ncceflity of eating part of their own flefh. Many
more {imilar cafes might be given; but, in all probabi-
lity, what has been faid will be thought fully fuffi~
cient.

their
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their cavities. A certain quantity of blood
is therefore neceflary to effe&t thefe pur-
pofes: if it exifts in a due degree, the
vital actions will proceed properly; but
any material alteration in this article will
be attended with a deviation from health,
and will endanger the conftitution: an
excefs of it in thofe parts will arife from
fuffocation ; and a defe, from any circum-
ftance which caufes a flow of blood into a
new channel, or which diminithes its
quantity.

Lofs of blood may, and probably does,
operate in many ways with which we are
unacquainted, fo as to affift in producing
fyncope : it appears, however, to arife more
particularly from the want of a fufficient
quantity of that fluid in the vefels of the
head, to preferve the brain in a due degree
of firmnefs and tenfion ; whence a diminu~
tion or deprivation of the acions of that
organ, and its appendage, the nervous
fyftem. At the fame time, the quantity
of blood returned to the heart not being

- fufficient
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fufficient to diftend its cavities, the aion
of that organ muft, for want of its ufual
ftimulus, be interrupted; and every ap-
pearance of death will confequently enfue.

The vafcular fyftem is, for the wifeft
purpofes, endued with the property of ac-
commodating itfelf to the quantity of
blood circulating in it : hence, when there
is a redundancy of blood, or a plethora,
the capacity of the veflels is enlarged ; when
a deficiency of it, from hzmorrhage, or
other violent difcharges, happens, it will be
diminifhed. This expanfion or contrac-
tion can, however, take place but in a
certain degree; for hemorrhages are ex-
tremely liable to happen, if the plethora
is increafed ; and faintings are very ready
to occur, if the debilitating difcharges are
not foon checked.

From this view of the fubje&, we are
led to a method of treatment, which feems
the beft calculated, that the nature of
this dangerous fituation will allow of, to

reftore life,
It
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1t thould, of courfe, be our firft bufinefs
to prevent, as far as may be in our power,
any further return of the expence of blood :
with this view, fuppofing the accident to
arife from an external injury, the great
veflels, if they can readily be found, thould
be tied with a ligature, or otherwife effec-
tually fecured, as our fubfequent mode of
treatment may be very likely to renew
the hemorrhage.

We thould then attempt to imitate the
operations of nature, by producing a con-
traGion of the veflels fufficient to a& on
their contained fluid. The contra&ion of
the veflels may be moft effectually accom-
plithed by—the application of cold—of
fritions—and tight bandages.

The power of cold, in producing con--
tracion in the living body, is fo common-
ly and well known, as only to require
~ mentioning, to be immediately allowed:
if the feafon be very cold, and other cir-
cumftances permit, expofing the body to
the tharp air will probably fucceed; other-

wife
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wife water artificially cooled, and dathed
in large quantities all over the body, will
be more likely to anfwer this purpofe.
Of frictions we have. already fpoken very
fufficiently at page 170, and to which I
new refer for what might here be faid on
their effects. Cold and frictions a& power-
fully during the time they are ufed ; but
it is probable their effeCts are only tempo-
rary: to obviate this inconvenience, I
would propofe that bandages fhould be
applied to the abdomen and extremities ;
and if wetted with {pirits, after they are
applied, they would anfwer a permanently,
and, I fhould conceive, a powerfully good
effect. By thefe means, then, the blood
from all parts of the body will be driven
to the vital organs, the veflels of the brain
will be diftended, and the right auricle
and ventricle of the heart fufficiently filled
‘with blood.

Itis prefumcd, that by this time the
irritable principle will have fo far loft its
natural vigour, as not readily to bé ex~

o citeds
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vited : although, therefore, what we havé
juft recommended are very powerful fti-
mulants, as well as really neceffary for
putting the body in a ftate proper to be
ated upon, yet it is probable they may
not of themfelves prove equal to the bufi-
nefs: on this account, feveral articles of
the fame clafs fhould be had recourfe to,
fuch as—the inflation of the lungs—the
injection of aromatic or irritating me-
dicines into the ftomach—the dilata-
tion of the inteftines by large quantities
of cool liquids thrown into them—certain
ftimulants applied to the different organs
of fenfe, &c. &c.—all of which were ex-
plained, both as to the manner in which
they are to be applied, as well as the ef-
fe&ts they will be likely to produce, when
we were confidering the recovery of the
drowned ; and as what was faid concern-
ing them in that place will be equally
applicable to the prefent purpofe, there
can be no occafion to repeat it.

Q_ Iam
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I am much difpofed to believe, that fe-
veral who have no perceptible appearance
of life, and who would foon be abfolutely
dead, may be recovered by the means above
mentioned : but there is great reafon to
fear, that, notwithftanding the ftriGeft at-
tention be paid, either to this or any other
plan weare in poffeffion of at prefent, that
it will be impoffible to recover many of
thofe whofe vital powers are fufpended by
this caufe. But as our knowledge, as yet,
by no means extends fo far as to enable
us to determine with precifion who are,
and who are not, to be recovered, we
ought indifputably to attempt all we can,
in every cafe where there is the leaft
chance of fucceeding ; that is, where
thofe appearances we have before defcrib-
ed, as the affociates of abfolute death, are
not prefent; or even if they are, where,
upon the application of the eleCtrical teft,
the mufcular fibres exhibit the leaft ten-
dency to contraction.
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As an inducement to others not to quit
perfons in this dangerous fituation, fo foon
as is ufually done, I will relate the par-
ticulars of a cafe which I attended ; and I
communicate it the more readily, as it is
the firft cafe of the kind which is pub-
lithed, and as it is the moft remarkable
inftance of recovery from this ftate, which,
I believe, was ever met with.

On the fecond of April 1782, B
B , thip-fteward of the Glatton Eaft
Indiaman, about thirty years old, from
fome domeftic unhappinefs, a very few
days after he was married, came to the def-
perate refolution of putting a period to his
exiftence. The mode in which he chofe to
effet the purpofe was by cutting his throat;
and this he did, by feveral ftrokes, fo com-
pletely, that it literally reached from ear to
ear : part of each fterno maftoidei mufcle,
and both the external jugular veins, were
divided ; the cartilages of the trachea were
feparated in two places ; and a portion of
the thyroid gland had been wounded.

- Q.2 The
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The a&ion was committed between the
decks: immediately after it was done, he
was fuppofed to fall down; but the blood
ran out in {o Jarge a ftream, and with fuch
violence, that an officer who was walking
the deck above, thought fomebody had
left the cock of one of the catks running;
with this perfuafion he went down to rec-
tify it, and found the unfortunate fubjec
of this cafe in the fituation I have de-
fecribed. A boat was immediately dif-
patched for a furgeon; but the diftance
the thip lay from the fhore prevented my
being there in lefs than an hour.

Some time before I arrived, the poor
fellow had loft the external charateriftics
of life; the breathing and pulfation had
entirely ceafed; and the fenfes of feeing,
feeling, and hearing, were now, to all ap-
pearance, utterly deftroyed. At this event
I was not in the leaft furprifed, for the
quantity of blood on the flcor far exceeded
what I before had an idea could be ex-
pelled from the body of any human being

whatever ;
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whatever ; it was impoflible to afcertain
it by meafure, and it is not probable that
our conjeGures concerning it thould be at
all accurate.

I at that time had heard much about
the Humane Society ; and the fuccefs
which attended their exertions in the re-
covery of the drowned, made me much
with to be called in when an inftance of
that kind thould occur. The recovery of
the prefent cafe, however, at firft appeared
to me entirely out of the queftion; for
although the Society had hinted, that the
hanged, the fuffocated, the apoplectic, and
the frozen, might be reftored, yet no no-
tice was taken of thofe who are in a fimilar
fituation from immoderate lofs of blood;
and the man was, to all appearance, {o
perfeitly dead, that even a hope of re-
viving him fcarce entered my mind. Is
had, however, been favoured with fome
animating letters from Dr. Hawes, whofe
indefatigable exertions in promoting the
interefts of the Society—in extending the

Q3 obferva-
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obfervations he has with fo much care and
affiduity colle¢ted—and in exciting and
encouraging others to turn their attention
to the recovery of the apparently dead—
cannot be fufficiently admired : thefe de-
termined me not to quit the body im-
mediately, but to treat it as if fome degree
of life actually : remained.

The bleeding having ftopped, it did not
appear neceflary to pay any particular at-
tention to the wound; indeed, it was
thought advifeable to leave it open, that in
cafe life thould return, the trachea might
more readily be freed from the blood with
which it feemed to abound *: the cloaths
were therefore immediately removed, and

* Mr. Chl]dren, an ingenious practitioner, now
fettled at Grays in Effex, who afiifted me in the re-
covery of this cafe, mentioned an inftance which he
had feen fome time before, where the external Wound
was clofed before the hemorrhage had ftopped :
confequence was, that the blood fell into the Wmdpxpe,
and the patient was very foon fuﬁbcated dying in
agonies fcarcely to be conceived,

the
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the body expofed to a current of cool
air; fritions were ufed to the body
and extremities, and plenty of cold water
was dafthed on theneck and face. When
thefe means had been ufed for fome time,
we were moit pleafingly furprifed, by a
{fudden rciion of the cheft, attended with
an infpiration! In a moment the air was
violently expelled, and with it a quantity
of blood, that had fallen into the trachea:
this expiration was attended with the moft
horrid noife I ever heard; and at this in-
Atant, particularly, our patient exhibited
the moft thocking and dreadful appearance
it is poflible for human nature to form a
conception of. In lefs than a minute, the
breathing was repeated, and in a fhort
time it became tolerably regular. The
pulfe at the wrift was not, on the firft ap-
pearance of life, to be diftinguifhed ; it
was a confiderable time before it beat dif-
tin& and regularly, and then it was ex-
tremely weak.

Q4 When
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When the trachea appeared to be tole-
rably freed from blood, the edges of the
wound were brought together, and re-
tained by flips of fticking plafter ; and the
man now breathed freely through the
mouth and nofe. In about three quarters
of an hour after the firft appearance of
life, he began to form fome idea of his
fituation : he did not exprefs any fatisfac-
tion at his efcape, but appeared extremely
diftreffed in his mind, and feemed to inti-
mate, that he muft continue wretched
as long as he exifted. Under thefe cir-
cumftances, I did not think it prudent to
rely totally on the plafter, particularly as
the conftant difcharge from the wound
prevented its tticking properly : I there-
fore made feveral futures, applied frefh
plafters, and brought the head forward on
the cheft, where it was retained by means
of a proper bandage. He was then laid
in a cool bed, an anodyne was given, and
two carefyl men ordered to watch over
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him. I waited till he fell into a refre(h-
ing fleep, and then refigned him to the di-
rection of Mr. Cooper, the furgeon under
whofe care he properly fell, but who was
abfent when the a&tion was committed.
The accident happened at two o’clock in
the afternoon: when I left him, about
feven in the evening, he appeared to ‘be
recovered beyond expeftation ; the pulfe
and refpiration were weak, but regular—
the voluntary actions had returned—the
external fenfes of feeing, hearing, and feel-
ing, were very perfeét—and the internal
fenfes were at leaft not in a worfe ftate
than before the accident.

The conclufion of this cafe T was ex-
tremely concerned to learn the next morn-
ing, from Mr. Cooper, the medical gentle-
man who attended. On awaking from
his fleep, he appeared cheerful, and faid
he was much better—exprefled a concern
for what had happened—but entertained
hopes, that all might end well. In con-
fequence of this favourable change, the

perfons
*
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perfons who watched him were not fo
attentive as they ought to have been: the
unfortunate wretch took the advantage of
their being afleep, or otherwife employed ;
he tore off his drefiings, and opened his
wound ; the hemorrhage returned, and in
a few minutes he funk into that ftate he {o
ardently wifhed for,

ON
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ON THE SUSPENSION OF THE VITAL
POWERS FROM LIGHTNING,

NEITHER philofophers or patholo-
gifls are at all agreed as to the man-

ner in which thofe people die who are
killed by lightning.  Signior Beccaria
fuppofes, that it may fometimes happén
without the perfon being ftruck by the
lightning, merely from the effe@ts of the
fuffocating vapour, with which the flath
is always accompanied. Some have at-
tributed it to the air in the lungs rufhing
out with fuch violence, to fupply the va~
cuum which is made near them, that
they can never recover their breath: and
others to the violent commotion in the
atmofphere acting in fome degree fimi-
lar to the fudden difplacement of the air
by a cannon-ball, which is fometimes
known to occafion death, and frequently
10 great
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 great inconvenience, although the cannon-
ball itfelf had certainly not ftruck the per-
fon fo affe&ted.

Such explanations, however, are ex-
tremely vague; they are not {upported
by any experiments; and are, in my
opinion, inadequate to produce the effect
attributed to them.

Itappears fufficiently evident, that every
accident from this caufe arifes either—
from the main ftroke of a thunder cloud
—from the lateral explofion—or what is
called the returning ftroke : but the man-
ner in which thefe operate, {o as to pro-
duce death, is by no means certain. In-
ftances are related of the fmaller animals.
being killed by eleétricity, when, on being
opened, moft of the blood veflels were
ruptured, and the blood extravafated: but
this is not always the cafe; for Dr. Prieft-
ley could not perceive any fuch effects,
although he informs us that he made ufe
of very ftrong thocks on very fmall ani-
nals,

That
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‘That rupture, however, does fornetimes
take place, is very evident. In the cafe of
the unfortunate profeffor Richman, who
was deftroyed by lightning, fome blood
ran out of his mouth;—in a duck which
was killed by Mr. Henly, by a fhock
from a very large battery, the animal
bled freely at the mouth ;—and in a fheep,
which was fome time fince killed by the
fame means, the part of the brain through
which the charge pafled was much alter-
ed in its appearance, and the duplicatures
of the pia mater torn to picces *.

Were it allowable to theorife in a mat~
ter which ought to be entirely decided by
experience, I would venture to fay, that in
thofe cafes where the fhock is very confi-
derable, a laceration, or at leaft a material

* Many inftances are related of animals killed by
lightning, or elecricity, becoming putrid in a very
fhort fpace of time: but this does not invariably take

_place ; and it may be doubted whether it occurs more
frequently on thefe occafions, than in other cafes of
violent or fudden death. .

alteration
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alteration in the texture, of the veflels
conftantly takes place; not always uni-
verfally, as eledtricians generally teach,
but only in that part of the body which
forms a portion of the electrical circuit.
The effects which we can produce by the
moft powerful electrical battery are fo ex-
tremely trifling, when compared with
thofe of lightning, that I thould imagine,
in its utmoft accumulation, it could only
produce very partial confequences: but a
cloud of ten, twelve, or many more miles
in length, difcharging its main ftroke of
eleCtricity on a perfon within its ftriking
diftance, muft be fully fufficient to com-
prehend the whole of the body, and might
therefore occafion a general rupture of all
the vefiels. 'This idea is corroborated by
a circumftance which was communicated
to me by my friend Mr. Walker, the pre-
fent ingenious leturer on Philofophy :—
this gentleman, twelve hours after the ac-
cident, faw a girl that was killed by
lightning ; her whole body was black as

ink,



[ 239 ]

ink, and the fkin all over her was driven
into ridges.

Upon the whole, and as far as I can
judge from thofe circumftances which
have paffed under my obfervation, I fhould
conceive, that although we may not be
able to explain the manner in which
this moft powerful of all agents operates,
fo as to produce death, more corretly than
on many other occafions; yet it fhould
feem in every inftance, whether the cloud
be pofitively or negatively charged, that
(whatever be its other modes of operation)
it exerts its principal effeéts on the brain
and nervous fyftem, fo as inftantly ma-
terially to diminith, or totally over-
throw, the principle of irritability : butas,
according to its degree of ftrength, it ope-
rates differently in producing this effe@,
and as it likewife caufes different appear-
ances, I think it advifable to divide them
into the following claffes.—1ft. When
the fhock is moderate, it merely fufpends
the funCtions of life, In this cafe, I

thould
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fhould apprehend there would be ro

mark of external injury, nor that the or=
ganization of any of the vital parts would
be deftroyed.—2dly. When ftronger; it
deftroys the principle of irritability. In
this, fome external marks may be evident;
but there would probably be no percep-
tible mifchief on diffe¢tion.—3dly, When

in the moft violent degree, it lacerates
thofe parts of ‘the body through which
the fluid pafies ; and the mifchief it occa-
fions in thefe cafes will be very evident
in the internal parts, as well as on the
integuments.

From this account it appears, that thofe
only who come under the firft clafs are
to be confidered as in a ftate from which
‘a recovery can be expeted; but as it
may fometimes be difficult to fay whether
the cafe falls under the firft or fecond, it
will on fuch occafions be neceffary, and
on all others highly advifable, to apply
‘the elettrical teft before we determine
that important quettion,
' That



[ 241 ]

That animals, to all outward appear-
ance, totally deprived of life by artificial
eletricity, will often revive {pontaneouly,
is well known to every one who has
worked much at the ele&rical wheel ; and
that perfons apparently dead by a ftroke
of lightning, may be perfectly recovered,
is now placed beyond all doubt.

As we have no reafon to fuppofe there
is any fulnefs in the veflels of the brain,
or accumulation in any part of the vafcular
fyftem, the drawing oft blood does not
feem at all indicated; on the contrary,
diminifhing the quantity of blood would,
by abating the preflure on the blood-
veflels, be likely to leflen the {mall re-
mains of life : it ought, confequently, ne-
ver to be employed, at leaft in any confi-
derable quantity. Our attention fhould
therefore be chiefly directed towards excit-
ing and reftoring the principle of irritabi-
lity : with this view, we fhould imme-
diately commence our operations with
what, at firft fight, appears the moft ine-

R ligible—
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ligible—the application of eleCtricity ; the
very fame agent which occafioned thofe
evils we are now endeavouring to over-
come. Upon further confideration, how-
ever, there feems good reafon for prefum-
ing it may prove of very confiderable uti-
lity in extricating our patient from his
alarming fituation. It is well known to
be the moft powerful ftimulus we can
apply ; that it pervades the internal as well
as affeCts the external parts; and that, be-
yond every thing, it poflefles the property
of exciting the irritability of the mufcular
fibres. It has, moreover, been afcertained
by repeated experiments, that a moderate
thock is peculiarly adapted to the reco-
very of animals whofe vital functions have
‘been fufpended by very ftrong cnes ; and
in this way animation may be alternate-
ly fufpended and reftored, a confiderable
number of times, as I have often expe-
rienced. On thefe accounts, fhould any
accident of this kind occur in my prac-
tice, I fhall be particularly anxious to

‘ ~ avail
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avail myfelf of the advantages which I
conceive will be very likely to refult from
the prudent exhibition of this celebrated
remedy.

Although I cannot avoid confidering
this as an article of the firft importance;,
yet I thould be forry to be underftood as
fignifying, that it is the only one on which
I would rely. By no means: every thing
which ftimulates the nervous fyftem, and
which is likely to produce contraction in
the mufcular fibres, I would advife to be
employed: Inflation of the lungs I con-
ceive to be moft effentially requifite in
every fpecies of afphyxy; and although
there may not in this cafe be any mate«
rial congeftion in the right ventricle or
pulmonary artery, yet as it a&ts as a
powerful ftimulant, and as there is a very
particular and ftrong {ympathy between
the heart and lungs, it fhould be imme-
diately employed: FriGtions—emetics—
and indeed all the remedies recommended
for exciting the irritable principle in the

R2 drowned—
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drowned—+fhould, under the reftrictions.
and regulations there propofed, be moft
affiduoufly and attentively perfifted in for
the full length of time directed by the
Society ; or, what will prove a better
guide, till the irritability has entirely quit-
ted the mufcular fibres; at which time,
as I before mentioned, I conceive the per-

fon to be abfolutely and irrecoverably
dead.

Aretzus Cappadox, who flourithed be-
fore the feventh century, in cafes of od-
ftinate epilepfy, perforated the cranium
with fuccefs. His example I have fol-
lowed in one inftance, where it anfwered
the purpofe moft completely ; for the
perfon, before the operation, had thirty -
or forty fits in the day, and was furioufly
mad between each; whereas he never had
one return, and immediately recovered his
fenfes, after the operation was performed.
When, from external injury, blood is inany
confiderable quantity extravafated imme-

- diately
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diately under the fkull, trepanning is the
only remedy : if there is an external wound,
- the extravafation is in general readily found,
which being evacuated, the patient not
unfrequently foon recovers : but as the ex-
travafation may be on the furface of the
dura mater—between the membranes of
the brain—in its ventricles—or in the fub-
ftance of the brain itfelf ; and as there is
no fymptom or mark by which we can
poffibly diftinguith in which of thefe places
the extravafation really took place, it will
of courfe often happen, that on making
the perforation no effufion whatever is met
with : yet many of thefe patients do well.
I have in two fuch cafes operated myfelf
with perfe@t fuccefs; and in a third, the
fymptoms were much alleviateq by one
fmall opening; but no extravafation be-
ing found, and not at that time being
aware that the operation could anfwer in
any other way than by removing an extra-
vafated fluid, the perforation was not re-
peated, and the boy died. From what
‘ R 3 has
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has fince occurred to me, however, I am
much inclined to believe, that he might
have been faved, had a greater portion
of the cranium been removed. It is the
practice of fome eminent furgeons to ap-
ply the trephine, not only in thofe cafes
which are fuppofed to be of a mixed na-
ture, that is, with {ymptoms of com-
preflion, joined to what is ¢alled concuf-
fion—but in cafes of concuffion only,
without any external wound, where nei-
ther fiflure, fraGure, or extravafation is
fuppofed to exift : and fuch practice, I am
well informed, is attended with much bet-
ter fuccefs than the ufual mode of treat-
ment. In the inflamed ftate of the mem-
branes, likewife, where bleeding and the
other remedies have failed in procuring a
difcuffion, moft pra&itioners apply the tre-
phine without waiting till matter is form-
ed. In thefe, and indeed every other in-
ftance, the removal of a portion of the
fkull a&ts merely by relieving the com-
prefled ftate of the brain, and allowing it

greater
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greater play: whence we can readily
conceive, that although there be a general
fulnefs of the veflels of the brain, or that
extravafation may be feated in a remote
part—yet that a proper opening in any
part of the cranium will relieve the ge-
neral over-diftention ; which circumftance
will likewife affift materially in expedit-
ing the abforption of the extravafated
fluid. |
From the confideration of thefe circum-
ftances, and from the fimilarity there ap-
pears to exift between fome of the above
cafes, and the ftate of feveral of thofe peo-
ple whofe fituation we have juft defcribed,
I am induced to imagine, that the opera-
tion of the trepan may be of fervice in

certain cafes of fufpended animation.
Much may unqueftionably be faid in
favour of it ; and it thould feem, that but
little can be urged againt it: but as at
prefent I am too much engaged to invef-
tigate its merits with that attention it
appears to deferve, I muft content myfelf
R 4 merely
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merely with naming the circumftance,
and the inducements which firft occafion-
ed me to think of it. Should it, upon
further inveftigation, appear that there
are fufficient grounds for prefuming it
may be of fervice, it is hoped that its no-
velty will not prove any impediment to
its receiving an impartial trial ; and I do
not expect that the expofure of the dura
mater will be confidered as any material
objection to it, fince there can be no com-
parifon between the inconvenience which
may poflibly arife from it, and the de-
ftruction which moft probably will enfue,
fhould that operation be omitted,

ON
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ON THE PRESERVATION OF THOSE
UNBORN CHILDREN WHO SURVIVE
THE DEATH OF THE MOTHER.

T is matter of very immaterial confe-
quence, both to the party concerned,

as well as to the public at large, whether
a life be preferved or recovered. Hence
we find that the Humane Society liberally
recompence thofe who are inftrumental in
preventing accidents by drowning; and
great has been the number of thofe who
have been fnatched from the moft imminent
danger by fuch timely interference. It is
obfervable, however, that in this country
one confiderable fource of prefervation
feems in a great meafure, if not entirely
overlooked : what I allude to is, the pre-
fervation of thofe unborn children who
furvive
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furvive the death of the mother. That
fuch cafes have often happened, will ad-
mit of no doubt; and that they do occur
more frequently than pratitioners are in
general aware of, is from a variety of con-
fiderations extremely probable. It was
with this idea that, in fome well-regulated
ftates, laws were eftablithed for the per-
formance of what is ufually called the
Cefarian operation, on every woman who
died far advanced in pregnancy; and thofe
who prevented or even retarded the ope-
ration, to the lofs of the feetus, were or-
dered to be condemned and executed as
murderers.

It was my intention to enter at fome
length into the merits of this treatment ;
~but the fhort fpace of time which now
remains to conclude this effay, will for
the prefent prevent my doing it: but,
to fpeak truth, neither that, or the
colle@ting together the many hiftories
which have tranfpired in its favour, ap-

pear
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pear by any means really neceffary. It
may not, however, be unfeafonable, juft
to mention a few circumftances from
a very ufeful work —the Embryologia
Sacra of Cangiamila —a book high-
ly extolled by the celebrated Van
Swieten.

This author relates, that in the city
and neighbourhood of Montreal, twenty-
one living children had been extracted by
this operation in twenty-four years. That
in forty-four years, fixty had been extrac-
ed at Caltanifletta, and five only were
found dead. 'That in eighteen years, the
Cwefarian operation had been performed
twenty times in the city of Victoria in
Sicily, and in every inftance a living
child was extracted. And at Sambuca, in
Girgenti, eighteen living children were
taken from two and twenty women who
had died pregnant.

From thefe and a variety of other
cafes, which are to be met with in diffe-
rent authors, not a doubt can I think

remain,
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remain, as to the propriety of having re-
courfe to the Cefarian operation in every
inftance where a woman dies in the ad-
vanced periods of pregnancy.

The only obje¢tion which I am aware
can be urged againft it is, that it may. be
performed when the mother is not really.
dead, but in a recoverable ftate. As this
is a circumftance which may poflibly
happen, it affuredly requires our moft fe-
rious confideration ; particularly as we
have before remarked the very ftriking re-
femblance that exifts between fyncope (by
no means an uncommon occurrence, efpe-
cially in violent floodings) and actual
death. We are, morever, called upon to
be extremely circumfpet in this affair,
fince, as we mentioned in another place,
P. Peu, a celebrated furgeon, and of very
extenfive experience in the practice of
midwifery, is faid to have performed this
operation on a woman whom he thought
abfolutely dead, but whom the event
proved not to be fo. Thefe circumftances

cannot
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cannot fail exciting our moft earneft at-
tention ; but they ought by no means to
preclude our having recourfe to the ope-
ration in thofe cafes where we have fuffi-
cient reafon to imagine the woman can
never recover. By diligently attending to
the nature of the difeafc, and the manner
in which the appearance of death has
taken place; and by enquiring whether
the perfon was formerly fubje&t to faint-
ings or hyfteric fits ; we fhall, I conceive,
be enabled to form a juft opinion of her
real ftate; which will, moreover, be con-
firmed, if, after ufing the moft effec~
tual remedies for a fhort time, none of
the fymptoms of life make their ap-
pearance.

When the reality of death is determin-
ed, it is evident that the fooner we per-
form the operation, the greater will be
the probability of our fucceeding. We
‘are not, however, to be deterred from
putting it in execution, even if by any
‘means we fhould be prevented having re-

courfe
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courfe to it fo foon as we could wifh,

fince it is highly probable that the feetus

retains its life a confiderable time longer

than the mother. I have feen ftrong mo-

tions in the feetufes of many quadrupeds,

while they were inclofed in their mem-

branes, feveral hours after the mothers

were abfolutely dead. When thefe mo-
tions had {pontaneoufly ceafed, they were

renewed by ele@ricity, or prickingwith the

point of a knife, and might be continued

for a very confiderable fpace. Many in-
ftances are likewife to be found in various
authors, particularly in the book lately

noticed, where the child {furvived the death

of the mother many hours. In the En-

cyclopadia Chir. Doleus mentions a cafe

where the child was obferved to move in

the mother’s belly the day after her de-

“ceafe: and the following is quoted by Van
Swieten—<¢ A woman with child was ftab-

bed in feveral places by her hufband, out
‘of whofe womb a child was taken, by the
‘Cafarian operation, forty-eight hours after
her



[ 255 ]

her death; and though it had been
wounded in the foot through the pierced
~womb, it furvived during a quarter of an
hour.”

Every man who is at all converfant in
the practice of midwifery, muft feveral
times have feen children reftored to life,
that were born without the leaft appear-
ance of any, With nearly equal propriety
may we, in the prefent cafe, expect that
many of thofe who, when firft extracted,
do not exhibit any fign of life, may by
proper remedies be revived. Thefe re-
medies are the fame in both inftances; and
the moit effetual are found to be—infla-
tion of the lungs—and the proper appli-
cation of heat : thefe, with fritions, and
the occafional ufe of ftimulants, will, I
conceive; effe their intention in every’
inftance where the child is in a recover=
able ftate. I would advife them to be
applied in every cafe where the cuticle
is not detached by putrefaction—or where,
wpon the application of the eletrical

'] thock,
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thock, the fibres do not exhibit any
tendency to contraction ; and their ufe
fhould be perfifted in feveral hours, as
many inftances have been known, where
a recovery has been effe¢ted by long per-
feverance only.

APPENDIX.
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The account of the following appa-
ratus was not fent to the Medical Society
with the preceding Effay, as it was ima-
gined it might lead to a difcovery of the
author: but as it was written with that
intention, and as it is intimately connected
with the fubject, it was direGed to bg
:Publifhed at the fame time.



APPENDIX;

A DESCRIPTION
or
POCKET CASE OF INST‘RUMENTS,
cor Tue

RECOVERY OF THE APPARENTLY DEAD,

rgYHAT the principal caufe of the want
of fuccefs in the recovery of the ap-
parently dead, is the length of time that
elapfes before the proper remedies can be
applied, will admit of no doubt. It is
equally certain, that this too frequently de-
pends on circumftances wholly out of our
power to prevent: but it is no lefs true,
that cafes terminating unfavourably often
occur, to which, if proper and timely
afliftance could have been given, it is ex-
S 2 tremely
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tremely probable they might have had 2

more fortunate conclufion.

With the view of obviating thefe in-
conveniences, it was propofed to eftablith
general receiving houfes ; and was that
event to take place, it would undoubtedly
be productive of great advantage: ftill,
however, on particular occafions, much
time muft be loft in conveying the body
to thofe places ; and even when there, it
does not appear that the Society are yet
in pofleffion of a collection of inftruments
calculated to anfwer many of the moft
effential intentions in the method of re-
covery.

In the year 1775, an apparatus was con-
trived by Dr. Cogan, which was patro-
nifed by the Society: it foon came into
common ufe, and has remained fo to the
prefent day. But this, which is certainly
preferable to any thing of the kind that
had preceded it, either in Holland or
France, does not by any means feem
calculated to afford that affiftance the

nature
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nature of thefe cafes really require. Its
fize is one material objettion, occafioning
confiderable delay in being removed to
any diftance: but it is liable to another
much more fo ; for it contains little more,
of any confequence, than one inftrument,
the ufe of which (although the inftru-
ment is acknowledged to be perfectly
competent to its intended purpofe) muft
be attended with very doubtful, if net
very pernicious confequences.

From thefe confiderations it evidently
appears, that a regular and complete ap-
paratus, comprehending a collection of all
the articles and inftruments which are re-
quifite on thefe occafions, is much want-
ing; and that if they can be comprifed in
a cafe which will admit of being con-
veniently carried about, it will prove a
very confiderable acquifition to the refufci-
tating art.

Thefe defiderata are now, I conceive,
accomplithed; and I have the pleafure of
offering to the confideration of the Society,

S3 a col-
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a colle®ion which comprehends every
article (except an * electrical machine)
that appears to me really neceflary on any
of thefe occafions, and nearly the whole
of them are indifpenfably requifite in all
thefe are comprifed in a cafe which may
conveniently be carried in the pocket.

In reviewing the various methods re-
quifite to be employed in the recovery of
the drowned, our attention was firft di-
rected to the confideration of the propriety
of drawing off blood. When that quef-
tion is determined in the affirmative, it
was faid that the operation would have
better effe@, if performed in the jugular
vein; butas it fometimes happens that no
blood is to be procured from that part:
and likewife, on account of the ftimulus,
cupping was recommended. If the pro-

* The eleCrical machine muft be excepted: a very
{fmall one would anfwer for this purpofe ; but it is im-
poffible to reduce its fize fo much as to bring it within
the compafs of this plan.

Per
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per inftruments are not at hand, a fuffi-
_cient quantity of blood may be drawn off
by means of coffec-cups; fmall gallipots,
wide-mouthed bottles, &c. and a common
lancet will anfwer the purpofe of a {cari<
ficator. "

We have endeavoured to thew ¥, that
teftoring the fufpended action of the lungs
is of the utmoft importance in our at-
tempts to recover the apparently dead,
let the original caufe be whatever it might;
but that in the cafe of the drowned, where
the fufpenfion of the vital powers proceeds
from the ftoppage of refpiration, we ought,
if poffible, to be more particularly expedi-
tious in the renewal of it; but as it is an
operation which is ufually performed with
great indelicacy and difficulty, and as it is
frequently, at leaft in the common mode,
impoflible to perform it at all—we have
ftrong reafons for fufpe@ing that many
lives may have been loft for want of

® Page 138, et feq:
S 4 proper
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proper and convenient inftruments to ac-
complifh it. \

Well convinced of the importance of
this circumftance, feveral gentlemen have
turned their attention towards contriving
inftruments to effect it. It will be unne-
ceflary in this place to mention them, as
they have already been noticed in the pre-
ceding effay; (fee page 140, et feq.) All
that is requifite for me now to fay is, that
the following inftrument (which is indeed
one of thofe there defcribed) has, in every
inftance wherein I have tried it, an{wered
the purpofe very completely.

It confifts of an elaftic tube about twelve
inches in length ; to the end of which is
fixed an ivory or filver mouth-piece, or
‘any common pair of bellows may be ad-
jufted to it by means of a hollow conical
fcrew ; and to the other end an addition
of ivory alfo, of fuch a form as to enter
and fill up a noftril. It is thus ufed:

A proper perfon, ftationed at the head
of the body to be operated upon, paffes

the
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the appropriated end of this tube into one
of its noftrils, and, fuftaining it there
with the fore-finger, he comprefles both
noftrils fo firmly between the thumb and
middle-finger of the fame hand, that no
air can pafs otherwife than by the tube;
and the other hand applying the other ex-
tremity of the tube to his mouth, he blows
with force through the pipe into the noftril
of the fubject.

The medical diretor, ftanding at the
right fide of his charge, muft keep the
mouth perfe@ly clofed with his left hand,
while with his right, making a fuitable
preflure on the prominent part of the
windpipe, he prevents the air pafling into
the ftomach; till finding the lungs are
properly diftended, he is to prefs ftrongly
upon the cheft, removing at the fame
time his left hand from the mouth, fo as
to let the air pafs out: when by thefe
means the lungs are comprefled, the fame
procefs is immnediately to be repeated, that,

as
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as far as can be, the manner of natural re«
fpiration may be imitated.

If any difficulty fhould arife in diftends
ing the lungs, it muft proceed either from
water in the windpipe, or a contraction
or adhefion of the epiglottis. We have al-
ready, at page 120, pointed out the method
of difcovering when the firft circumftance
occurs; and if my experiments and rea-
foning are to be depended upon, we have
thewn the inutility, as well as impractica-
bility, of removing it when it does take
place. 'When the latter is the cafe, we
fhall generally remedy the inconvenience
by bringing the tongue forwards, which
being conneted with the epiglottis, by
almoft inelaftic ligaments, muft of courfe
be elevated. Should further impediments
however occur, the pipe for the tofe is to
be removed, and the crooked tube bent
like 2 male catheter, recommended by Dr.
Monro, and mentioned by Mr. Portal,
Mr. le Cat, and others, is to be {crewed on

the
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the tube in its place: this is to be intro-
duced through the mouth, or one noftril,
into the glottis, when, on blowing through
the mouth-piece, or applying the bellows,
the lungs will be dilated.

This laft inftrument is likewife much
better accommodated for inflating the
lungs, when in fuch cafes trachzaotomy
is performed, than the common diflefting
blow-pipe, the implement generally had
recourfe to. )

The introdu@ion of ftimuli into the
ftomach is defervedly reckoned a ma-
terial part of the procefs: thefe may very
conveniently be exhibited by means of a
funnel and an elaftic pipe. Should any
obftruction occur to the entry of the medi-
cine, it will be overcome by applying the
mouth to the funnel, and blowing upon
the liquid, which will then readily pafs
into the ftomach.

If my objections againft the ufe of the
fumes of tobacco are founded on juft prin-
ciples, the apparatus in common ufe for

' that
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that purpofe will of courfe become unnc«
ceffary: a large bladder, faftened to an
wvory tube, which may inftantly be con-
nected to a proper pipe, will be futficient
therefore for this purpofe; and a clyfter
may immediately be formed, by mixing
fome of the vegetable eflence with a large
quantity of warm water.
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