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I cavity alternately with the expulsion of the products of
~ respiration,

¢ Lateat scintillula forsan,”

A NEW METHOD OF RESTORING RESPIRA-
TION TO PERSONS APPARENTLY DEAD
FROM SUSPENDED BREATHING.

The subject of this work is one of deep practical and
physiological importance, and is of direct personal interest
to every individual, since no one can claim for himself
or his family security from the dangers against which this
method proposes a remedy.

In the following pages, I purpose to describe a new
method of treating apncea, or suspended respiration, by
inducing such movements of the thoracic parietes
through the muscles of respiration, as shall cause the
atmospheric air we breathe to be drawn into and again
expelled from the lungs of the asphyxiated person—and
without having recourse to the employment of any me-
chanical apparatus. The process is of universal applica-
tion; it is easy of performance, entirely in harmony with
that of Nature, and does not prevent nor interfere with
the use of those means in which much confidence has
hitherto been placed; such, for instance, as the use of
the warm bath and other plans of restoring warmth and
circulation.

Apncea, or suspended respiration, may be the result of
drowning, of still-birth, of suffocation, of strangling, of
hanging, of garotting, of epilepsy, of apoplexy, of the
undue or excessive employment of opium, of chloroform,
of certain gases, ete.

The methods usually resorted to for restoring persons
affected by suspended respiration may be grouped under
three divisions. The first division includes various plans
for exciting the reflex function of the nervous system.
The second provides for the maintenance of warmth and
circulation. The third proposes means for supplying air

~ to the lungs, either by mechanically forcing air into the

chest, or by inducing such movements in the thoracic
parietes, as shall induce fresh air to enter into the pectoral
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prnnn% that the air returned into the chest, though slowly,
upon the removal of the pressure—in consequence of the
retum of the parietes of the chest, by their feeble elastic
force, to their natural level.

Thirdly : 1t was proved, by the fluid in the bent tube
not descending below its level, that the actual capacity of
the chest is not enlarged.

Fourthly : From the results of the experiments on
simple compression exactly corresponding with the results
of the experimentson the postural method, we may infer that
these two methods of treatment are identical in principle.

It must be remembered that it is only the ‘‘residual
air,”” or that which remains in the chest after an expira-
tion, which is operated upon in the postural method.

The ]E’ﬂua-tn:n'a;fj or Ready method of Dr. Marshall Hall
has been found open to some objections; for instance :—

1. Expiration is made to precede inspiration, whereas
originally expiration is second in order, and not_the
primary act. In still-born infants, whose lungs have
never been inflated, forced expiration, at first, is of course
impossible.

2. The expansion of the thorax, or inspiration, being
dependent on little more than the elasticity of the tissues,
takes place feebly, inefficiently, and slowly, and therefore
calls for more active mechanical aid.

3. It is scarcely possible to use the warm bath during
the adoption of the postural method.

4. The patient is liable to have the mouth and nose
compressed, the face bruised, or the neck twisted by the
almost lifeless body being turned alternately on the chest
and back fifteen times a minute for some hours. More-
over, to the operator this process is very arduous.

5. When the patient is turned on the face and pressure -
made on the back (pronated) the contents of the stomach
are liable to pass into the cesophagus and windpipe.

6. When the patient is turned *‘ completely on the side
and a little beyond ” (supinated), the tongue is apt to
obstruct inspiration by falling back into the throat, with
the E]’_:'B glottis resting against the back of the pharynx.

oth sides of the chest are not equally inflated, one
Eidﬁ only being called into action at the same time to any
important extent.

8. This process is not entirely in harmony with that of
nature. It is not the way in which we generally breathe.
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cheeks and the amount of air in the respiratory tract
and even in the stomach, etc., of the patient could scarcely
fail to render the indications of the instrument, however
perfect in itself, liable to suspicion, if not entirely value-
~ less, in point of scientific accuracy.

- In the Marshall Hall method, the amount of air dis-
placed from the chest and returning there is exceedingly
small,* being according to my experiments a fraction of
one cubic inc%l. Compression of the thorax does at first
expel some air, as may be seen above, but the repetition of
simple rotation has little effect in restoring it.

I11.

Dr. Henry Silvester’s, or the Physiological Method of
Inducing Respiration.

The new method which I venture to bring before the
profession is an imitation of natural deep respiration,
and is effected by means of the same muscles as are em-
ployed by nature in that process. In ordinary deep
inspiration we lift the ribs and sternum by the pectoral
and other muscles which pass between the chest and the
shoulders, and thus produce the threatened vacuum which
inflates the lungs. In my method we lift the ribs and
sternum by the pectoral and other muscles, which pass
from the shoulders to the parietes of the thorax, by
steadily extending the arms of the patient up by the side
of his head : by elevating the ribs the cavity of the chest is
enlarged, a tendency to a vacuum is produced, and a rush
of air immediately takes place into the lungs. Expiration
is brought about by simple compression of the sides of the
chest by the patient’s arms.

The Principle. TForced enlargement of the capacity of
the chest, producing a tendency to a vacuum, and conse-
quently an inspiration of air into the lungs, induced by the
constrained action of the muscles of ordinary and extraor-
dinary inspiration upon the moveable walls of the thorax.

Diminution of the capacity of the chest and expulsion of
the air from the lungs, and consequently an exzpiration in-
duced by compression of the moveable walls of the thorax.
| The arms of the patient are to be used by the operator
~ as handles to open and close the chest.

* Vide the Report of the Committee of the Medical Chirurgical
Society, page 43, below.
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Fig. 4. Diagram of the Muscles in Front of the Chest.

1. The pectoralis major arising from the clavicle and from the cartilages of th
true ribs, and converging towards the tendon of insertion into the bieipit !_:.
groove of the humerus. K

2. The pectoralis minor, arising from the third, fourth, and fifth ribs, near
cartilages, and uunvarglng to a tendon, which is inserted into the ¢
process of the scapula.

#. The subclaris muscle, which arises froth the first rib, and is inserted intn
costal aspect of the elavicle for nearly half its length. b
4. The serratus magnus, upon the upper and lateral parts of the -
arising from the uig%t upper ribs, and ipnauﬂad into the scapula. T
&. The deltoid, which arises from the external third of the clavicle and from ¢

spine of the scapula, and is inserted into a prominence on the middlndl
outer side of the humerus.

All these muscles are put on the stretch, and tend to raise the ribs, wlmnthn
are extended upwards by the side of the head, as deseribed in my m

.......

This new method has been tested by experiment on the
dead body by the same apparatus, the elastic tube !
securely fastened into the trachea, in order to avoid
sources of fallacy mentioned above.

The body was placed on its back, supported and a
raised by a small pillow ‘Plar:ed under &a shoulders.

fluid having been first ca
noted, the arms of the subject were raised, and

steadily extended upwards by the sides of the head, so
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cient to supply fresh air to the lungs of an asphy
person.* :

Fig. 8. Front view of the Bones of the Thorax. g

Before laying down Rractiea.l rules for the treatment of
apneea, we may consider shortly the mechanism of re-

spiration in man.

THE MEcHANISM oF RESPIRATION 1N MANW.

The general frinciple of the operation is this :—The
lungs are divided into cavities of extreme minuteness; and
these cavities or air-cells are all connected with the trach
by means of the bronchial tubes, The lungs themselve

are suspended in a cavity that is ﬂnmpletsl closed, beir
bounded above and around by the bony framework o:?
thorax, the interspaces of which are filled up by muscles ar

# With regard to the amount of air respired by my method.

a body which had been dead three days, and rigor mortis wﬂ?

grst Ebruﬂ:;lglgu marked ; th:agnmmmaa of ttI;a 1:;;&1 ﬁ! lical an
clety,a nted toinvestigate the subject of suspend

ﬂm fnun&tihfmrfurmmg m;lgnathuﬂ,thst a voluml

was inspired amounting to 44 cubic inches, and on sternal p: 1
52 cubic inches were expired. In ordinary tranquil bre adul

usually inspire and expire on an average ahuut R0 cubic i
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membranes, and being entirely cut off from the abdomen
below by the diaphragm. Under ordinary circumstances,
the lungs completely fill the cavity. But the capacity of
the thoracic cavity is susceptible of being greatly altered
by the movements of the ribs, and by the action of the
diaphragm and abdominal muscles. When it is diminished,
the lungs are compressed, and a portion of the air con-
tained in them is expelled through the trachea. On the
other hand, when it is increased, the elasticity of the air
within the lungs causes them immediately to dilate so as
to fill the vacuum that would otherwise exist in the
thoracic cavity, and a rush of air takes place down the
air-tubes and into the remotest air cells, to equalise the
density of the air they include (which has been rarified
by the dilatation of the containing cavities) with that of
the surrounding atmosphere. The lungs themselves
appear to be almost entirely passive instruments of the
respiratory function. The dilatation of the cavity of the
chest, which constitutes inspiration, is accomplished by
two sets of movements—the elevation of the ribs, and
the depression of the diaphragm. In tranquil breathing
the contraction of the diaphragm is alone nearly sufficient
to produce the necessary enlargement of the thoracic
cavity, the position of the ribs being very little altered.
In the act of deep inspiration, the ribs (whose ordinary
direction is forwards, sloping downwards), under the
influence of their elevator muscles, namely, the pectoralis
muscles, major and minor, the serratus magnus, the
scaleni muscles, and the intercostals, pass from the sloping
to the horizontal position. By this change, the dimensions
of the chest are enlarged in the transverse as well as in
» the antero-posterior direction, for the middle curved por-
tions of the ribs are carried outwards, and therefore
brought further apart from each other, and their sternal
extremities are moved forwards, accompanied by the
sternum, the distance of which from the dorsal vertebrae
is thereby increased. When the respiratory movement
is very forcibly performed, the scapula is itself drawn
upwards, thus producing an increased elevation of the
' ribs and an unusual enlargement of the upper part of the
thoracic cavity. When deep expiratory action is to be
performed, the ribs descend by the action of the muscles
of the spine and the abdomen, the diaphragm being
B
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in representing those facts to the Committee, and in adopting the
plan recommended by Dr. Silvester, which he believed in every way
to be superior, more manageable, less likely to injure the palient,
will fill the chest with and expel air from it more fully, and will
not force the contents of the stomach wpwards, and in the way of
3 Tha ﬁ:mﬂ; the directions fi th hyxiated
wing are the directi or treating the asphyxi

at the receiving house, Hyde Park :—

thaWiI;:e:thB mouth and nostrils directly the body is taken from

water.

Use Dr. Silvester’s method ; at the same time let the body be
taken as quickly as possible to the receiving-house, and place it
in the bath up to the neck.

Raise the body in twenty seconds from the water, and dash
cold water against the chest. :

Pass ammonia under the nose. Use again Dr. Silvester’s
method, and the inflating ap us if it fail.

EBemove the body from the bath and rub the surface with
dry hot towels, perseveringly continuing the other treatment.

After many experiments, the author had come to the con-
clusion that inflation of the lungs by Dr. Silvester’s method, or
by the Society’s apparatus, is the first remedy, and the shock of

warm bath the second ; that after eight minutes’ complete
submersion, recovery is hopeless; and that when ten minutes
elapse, after being taken from the water, without any effort at
reaa:imt-ion, it is equally so.

In the subject of the warm bath, which has excited so much
discussion as a remedy, he remarked that it must be understood
ﬁitigeqmedmmmmedm' iate and powerful excitant ; and it

80 uently ha ed, (twice while he was actu -
sent) that a perlt{y-;m bfgﬁght l‘lll::l as yxiated, who, tu&"blh?epl:;-
standers, was Eparautly quite de immediately on being
placed in the bath, gave the sob or gasp, which is the precursor
ofmi;uﬁm,th&titmightbeholdi'ysmtadtobﬂ&mt
val adjunct to treatment, and properly managed in no
way pernicious.

- Sharpey having had the honour of presenting the paper
to the Society, could not let it pass without remark . ... ...
He would observe, with reference to the method of Dr. Marshall
Hall, that he had on one occasion spoken favourably of it, but
had seen reason to alter his opinion after more mature consider-
ation of the subject, and after hearing the practical experience
of the Royal Humane Society. Dr. Sharpey considered that
Dr. Marshall Hall’s method could only claim one advantage,
and it was not clear that it had even that. This supposed
advantage is that the tongue falls forward, and thus does not
embarrass iration. He thought that Dr. Silvester’s method
attained this object without any of the disadvantages of the Ready
Method.

The disadvantages of the Ready Method were several.

It must be remembered that a body submerged for some
time is practically a dead body, and serious mischief has not
unfrequently arisen from rough handling. Again, the constant
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