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Oi'n'f ‘THE IMPORTANCE OF A KNOWLEDGE OF THE ELE-
¥ " MENTS OF PRACTICAL SURGERY TO NAVAL AND
MILITARY OFFICERS.

By WiLLiam Hesry Frower, F.R.C.S., Assistant-Surgeon to the Middlesex
< Hospital, formerly of H.M.’s 68rd Regiment.
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From the JoursAL of the Unrrep Service INstiTuTION, vol. iii. 1859.

OxE of the numerous branches into which the art of warfare is divided,
has for its immediate ohject the destruction of human life, or, as it may
more correctly and perhaps more humanely be defined, the infliction of
such injuries as shall disable from further service. This terrible art has
certainly held no backward place amid the onward progress which has
characterised all departments of human skill and knowledge. Every suc-
cessive war, nay, almost every year of peace, has added its quota of pro-
gress: even within this century, the general increase of the weight and
force of the projectiles employed, especially the substitution of the heavy
conical rifle bullet for the small round musket ball of the peninsular cam-
paign, has added greatly to the severity and danger of the wounds received
in battle. .

With this resistless onward progress of the destroyer there has been
marching side by side, less obtrusively it is true, but not less surely, a
companion art, whose only mission is to alleviate the sufferings and lessen
the devastation caused by the other. Almost paradoxical as it may appear,
from the time that man first waged war upon, and begun to wound and kill
his fellow-men, he has been ready to avail himself of all the knowledge
and skill that could be obtained to save and to cure,

We are not, however, at present so much concerned with what may be
done by those who are professionally engaged in the practice of surgery,
ash-with what may sometimes be accomplished in the same direction by
others,

Addresses have been occasionally given at this Institution upon the
advantages of a knowledge of nearly every branch of science known to
man, and I think that it is now generally admitted that the more varied
and extensive any one’s knowledge is the greater will be his powers of
application to any particular science, and the greater will be his means of
promoting his own happiness and that of mankind in general. This is
especially applicable to those occupying the position of most of the
members of this Institution, frequently led by their professional duties
to situations remote from the resources and enjoyments, cares and distrac-
tions of busy life, but still surrounded with food for study and contempla-
tion in the ever present and yet ever Interesting, ever instructive works of
nature. On these grounds alone the science of surgery in all its branches
ﬂu‘eﬂ} and collateral, including anatomy, which teaches the structure, and
physiology, which treats of the functions and actions of the component
parts of that wondrous work of God, the human‘frame, cannot be without
Interest to every mind endowed with powers of observation and reflection.

But setting such considerations aside for the present, and looking upon
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TO NAVAL AND MILITARY OFFICERS. 3

accidents requiring surgical treatment; and it must be remembered that
all that is said only applies to cases where no surgeon is at hand, and
must not interfere with seeking his assistance.

It is well known that, whenever a wound is inflicted on almost any
part of the body, bleeding, or as it is called in technical langnage, hemor-
rhage, ensues. If this bleeding is of small amount, but little harm will
come to the sufferer; but if, on the other hand, it be in very large
quantity, or long continued, it will be the direct cause of the injured
person’s death. Hence, it has always been one of the first duties of those
engaged in the treatment of wounds, to be familiar with the effects of, and
also the means of preventing, loss of blood.

In order to render what follows intelligible, it will be necessary to make
a brief physiological explanation.  The blood, as most people are aware,.
is sent from the heart to every part of the body, through a system of
tubes called arteries : a main artery runs down each limb, and gives
off branches, which further sub-divide until they become a set of
minute vessels called capillaries, invisible to the naked eye, pervading
every tissue of the body in a most delicate network ; these finally collect
again into another set of vessels called veins, which, uniting together, end
in the two main trunks which bring the blood back to the heart. We have
then three sets of vessels from which bleeding may take place: first, the
arteries, bringing blood direct from the heart, and which, when cut across,
allow it to escape in a forcible stream, often spouting to a distance of
several feet, and in a succession of jerks, corresponding to the successive
impulses of the heart’s action; secondly, the minute capillaries, of which
hundreds are divided in every wound, and from which the escape is a mere
general oozing of the cut surface; thirdly, the veins, in which the blood,
darker in colour, and changed in properties, has lost the vigorous impulse
derived from the heart, and runs slowly, so that a steady, but compara-
tively feeble stream, easily stayed by slight pressure, flows from a wounded
vein. These are facts of great simplicity, a knowledge of which every
one interested in the economy of the human body may readily acquire,
but which are of the highest practical importance in the treatment of
accidental hemorrhage. From them we learn that it is not so much from
the veins, nor from the capillary vessels, nor even from the smaller arterial
twigs, but only when a considerable sized artery is divided, that we may
anticipate severe and rapid bleeding, such as is likely to prove the imme-
diate cause of death unless prompt assistance is at hand.

I believe that, as it was at one time the opinion among surgeons, it is
still the impression among others, that loss of blood is the effect most to be
dreaded, of wounds received upon battle-fields. But the more accurate
observations of recent times, and an increased acquaintance with the
natural processes by which bleeding is often arrested before life is extinet,
even in extensive wounds, have led to a considerable modification of this
idea. In fact, deaths arising from this canse are not very numerous,
except in cases where some important part of the trunk, or some very large
vessel is opened, in which case the blood would be so rapidly lost that
scarcely any assistance would be of avail. The reasons that gunshot
wounds of the extremities bleed less than almost any other kind of injury
that can be inflicted upon them are eurious, and depend upon some peculiar
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temporarily obtained by any method which compresses the artery, so as to
obstruct the flow of blood through it, applied either at or above the
wounded part. If this should be near to the heart, in the neck for instance,
the bleeding point must be pressed upon with the fingers, and kept closed
until assistance shall arrive. Should the vessel wounded be very large,
and the heemorrhage profuse, of course the means used must be propor-
tionally prompt and effective. Baron Larrey* relates the case of an
aid-de-camp to General Berthier, who at the siege of St. Jean d’Acre
received a bullet wound in the neck which opened the main artery, the
carotid. One of the gunners, a very intelligent man, immediately seized
it with his fingers, and kept the wound closed until the surgeon arrived,
and the officer’s life was saved. Had there been any hesitation on the
part of that soldier the result must have been different. Somewhat similar
instances are narrated as having occurred in our-own armies in India, by
Hennent and Cole.}

When the wound is in one of the limbs, it will generally be more
convenient to apply the pressure at some part of the extremity nearer to
the heart than the wound, so as to cut off the flow of blood towards it.
As has already been mentioned, a principal vessel runs down each limb,
but there are also smaller communicating branches which keep up what is
called ¢ collateral circulation,” so that even if the main pipe is obstructed
or obliterated all nutrition.of the extremity does not cease. Our object in
applying a tourniquet is generally sufficiently accomplished if we can stop
the flow of blood in the main trunk. Now as this vessel lies tolerably
deep, and most of the returning venous channels are nearer to the surface,
a simple bandage fastened round the limb, without any regard for the
anatomical position of the parts, will be more likely to do harm than good,
not arresting the flow towards the wound, but impeding its return from it,
acting in fact just as the tape bound round the arm does in the opera-
tion of blood-letting. Hence, in every form of tourniquet that has been
invented, or in the extemporized arrangements for effecting its purpose in
the field, the great point aimed at has been to concentrate the pressure
upon one particular spot, that whére the artery runs, relieving it as much
as possible from other parts. This object is effected by means of the pad,
which, together with the band for encireling the limb, and the means of
tightening, constitute the essential parts of the instrument. To know
exactly the best points fo apply the tourniquet requires a slight acquaint-
ance with anatomy, but not more than any one may very readily acquire.
It may be sufficient for the present purpose to indicate the inner side of
the arm, about midway between the shoulder and elbow, and the inner
side of the front of the thigh, about three or four inches from the top, as
the best positions for the pad, as in these parts the bone, being beneath
the artery, gives a firm support against which it may be compressed. The
exact situation, which varies slightly in different persons, can always he
ascertained by feeling for the pulsation of the vessel. The degree of
pressure required is to be measured by the cessation of the bleeding, and
f}f all pulsation in the arteries of the limb below the constricted part; and
it must be remembered that the tightening process should only be con-

* Mémoires de Chirurgie Militaire, vol. i. p. 309.

+ Hennen's Military Surgery, p. 180, 1 Cole's Military Surgery, p. 121,
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and placed under the knot will answer as well. When the stick has been
twisted round sufficiently, it must be secured, to prevent its turning back
and loosening the band. This is easily done by tying it with a little piece
of twine or tape, or with the ends of the handkerchief, or whatever it is
that encireles the limb.

Such instruments as these were in common use in our navy during the
greaf war, especially for gun-boat service, the stick for fastening them,
called a “toggle,” being usually made by the ship’s carpenter; it was a
piece of tough wood, four or five inches long, and in each end, which was
a little thicker than the middle (see fig. 2), a hole was drilled, through
which a piece of twine could be passed, and made fast to the band that en-
circled the leg, or sometimes a tape attached to the leather was used to
secure the end of the stick (fig. 1). '

In the “field tourniquet” supplied to the army during the Crimean
campaign, the band (a piece of webbing about two feet long and an inch
and a quarter broad) was passed over two brass rollérs, turning in a little
frame, to the under surface of which the pad was attached; this being
adjusted over the artery, the ends of the band were pulled as tight as pos-
sible and fixed by means of three spikes on each side of the frame. This
nstrument occupies very little space in packing; its disadvantage is that
pulling by the hand is not always sufficiently powerful to produce the
requisite degree of pressure, the *toggle” being in this respect far supe-
rior, and in most that were made the pad was much too small, at least for
the thigh.

The * screw ” tourniquet (fig. 3), now furnished with all regulation
cases of surgical instruments, both to the army and navy, was invented by
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Petit in the beginning of the last century, and is on the whole one of the
most portable and efficient instruments of the kind. It consists of a band
of webbing fastened on to the limb by a buckle, a pad, and an apparatus
for tightening, formed of two plates of brass connected by a screw. The
band is passed through the plates in such a manner that, as they are
separated by the action of the screw, it becomes proportionally tightened.
The general principle is the same as Morrell’s, the main difference being
the substitution of the serew in place of the knot and stick as the con-
stricting force. There is a very convenient modification of this tourniquet
invented by Dr. Malan, in which the screw, instead of projecting at right
angles from the limb, lies flat upon it, and hence when adjusted is less
in the way, and not so likely to be accidentally displaced.

The objection to all of the above-deseribed kinds of tourniquets is, that
the band which surrounds the limb presses tightly upon it in every part,
and so obstructs the backward flow of blood in the veins. To remedy
this, instruments have been invented in which the pressure is confined to
two spots—one over the artery, and the other on the opposite side of the
limb. The most common of these is the “ ring " tourniquet (fig. 4), con-
sisting, as its name implies, of a ring of metal, with a large concave pad
for the outer side of the limb to rest against, and a smaller pad for the
artery, fixed to the end of a serew which works through the ring. When
it is adjusted upon the part, the latter pad is pressed down upon the
artery by turning the serew. Although these undoubtedly answer the
requirements of a tourniquet better than those in which a band is used;
yet their size and inconvenient form, and their liability" to get displaced
unless constantly watched, render them unfitted for field practice, where
convenience and portability are essentials.

Among the endless variety of tourniquets that have been invented, I
have thought it worth while to deseribe these few as assisting to illustrate
the principle upon which the simplest form of the instrument is used. To
apply even this effectually a little judgment and some slight anatomical
and surgical knowledge is necessary. It will not be sufficient to serve out
a number of them to any particular part of a ship’s company or a regiment,
without very special directions as to their use. The steadiest and ablest
hands—those in whom the other men will have confidence—should be
selected for this service, and receive practical instructions in it directly
from their surgeon. If tourniquets are worth having at all—and that they
have occasionally been the means of saving life no one will deny—it is
surely worth while to take the pains necessary to apply them in such a
manner as to effect the purpose for which they are designed.

Another accident to which we are all liable, especially when engaged
upon dangerous services, is breaking some of our bones. In order to
understand all that is necessary for the purpose of treating “ fractures,” as
they are technically called, an extensive acquaintance with anatomy and
surgery is necessary—far more than can be expected from any non-pro-
fessional person; but still there is much that should be known, and that
thoroughly well, by all who are exposed to these injuries, where imme-
diate surgical aid cannot be obtained. “Such accidents, severe and
painful in themselves, are often rendered more serious and agonising by
the awkward and careless manner in which, with the very best intentions
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of those who afford assistance, the sufferer is carried with his limb
dangling or rolling about to the nearest medical man.” * Great and
often irreparable injury is thus inflicted ; a simple fracture—that is, one
in which the bone is merely snapped across without any external
wound—is often converted, by the sharp broken end being allowed to
press through the flesh, into what is called compound : the former merely
requiring a few weeks' rest to make an effectual cure, the latter often
entailing months of suffering, sometimes causing the loss, or permanent
impairment of the limb, and not unfrequently terminating in the death
of the patient.

The first portion of the treatment of a fracture has such an important
effect upon the ultimate result, that it is the duty of every one who by
any combination of circumstances may be called on to practise it, to pay
some attention to this subject ; and the removal of wounded or otherwise
injured persons to where surgical aid can be obtained very often falls to
the lot of non-medical officers. In the first place, it is desirable to be able
to discover whether a leg or an arm is broken. In ordinary cases this is
not difficult—the patient is unable to lift up the limb, and in any attempt
to do so by himself or others an unnatural bending and motion are seen at
the broken part. If there is any doubt, too much care of course is better
than too little. While secking for surgical assistance, if the injury is in
the upper extremity, simply slinging the arm in the position most com-
fortable, usually with the elbow bent at right-angles across the chest, will
be sufficient, and a broad handkerchief, generally at hand, makes the most
efficient sling. As fractures of the leg are generally attended with more
danger, more care will be required in their management. If the patient
has to be moved, be it ever so short a distance, he must be placed upon
some sort of stretcher; if a proper one is not to be found, a shutter, hurdle,
or an extempore one made by tying wooden poles, oars, or branches of
trees together, with a piece of sieet;ing or blanket stretched over them,
will do. The side poles of the stretcher should always be kept apart by
traverses or cross-bars fixed near each end, otherwise the weight of the
patient will cause him to hang in a very unfavourable position, and bring
the poles together to the great inconvenience of the persons carrying them.
A man with a broken leg should lie on a surface perfectly flat, and which
will not yield to his weight. If there is any distance to go, it is as well to
have two persons at each end, all of course keeping step. Hand-carriage
in this way is always preferable to any other mode of conveyance, espe-
cially in rough countries, where the jolting of a waggon or cart is often
insufferable.

Having placed the person on the stretcher, the limb must be laid as
nearly as possible in its natural direction; for if the broken part be left
bent, it is far from improbable that one or other of the ends of the bone
will be thrust through the skin, and a compound fracture be produced.
In order to avoid this, it is best to bring the sound limb alongside the
broken one, and tie them together with two or three bandages or hand-
kerchiefs ; this will give great support, and prevent any movement in it,
If further security seems desirable, splints should also be fastened to the

* Household Surgery, or Hints in Emergencies. By J. F. South.
I












