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PREFACE.

THE need for a text-hook of Operative Veterinary Surgery in the
English language has been felt for a very long time—in fact, ever
since operations upon animals were systematically practised in this
counftry, in order to render them more useful, or to relieve them
from pain and disease. At various times during the last half-century,
works of this description have been produced on the Continent of
Europe, where the study of Veterinary Medicine and Surgery, fostered
and protected by Governments, has made greater progress, perhaps,
than in the United Kingdom or in America ; but until now no at
tempt has been made to provide such a book for use in English-
speaking countries. In offering this text-book for acceptance, I
would venture to state that no pains have been spared to make it
complete ; and if its completeness is not equal to the requirements
of the most exigent practitioner, this must be ascribed to the dis-
advantages under which I have laboured in preparing the work, and
especially to the heavy exactions imposed upon me in the perform-
ance of my professional duties.

I have been extremely anxious to assist the student and young
Veterinary Surgeon in acquiring and keeping up a knowledge of
perhaps the most important, and certainly the most difficult, part of
their profession—the manual details of Operative Veterinary Surgery:
a branch of their education which can only be perfected by practice,
based on exact anatomical, physiological, and pathological teaching.
There is little time or opportunity for acquiring this knowledge
during their college curriculum, and only too frequently they have
to assume the functions and responsibilities of practitioners, while
possessing only a very limited acquaintance with the various opera-
tions, or the mode of performing them, which they may be required
to undertake early in their career.

In preparing the work now submitted, I have availed myself of




vi PREFACE.

every accessible source of information embodied in the various pro-
fessional journals, as well as in the works more immediately devoted
to the subject, among which may be specially mentioned, Brogniez’s
Traité de Chirurgie Vétérinaive (Brussels, 1845); Hering’s Handbuch
der Thieriratlichen Operationsiehre (2nd  edition, Stuttgart, 1866) ;
Gourdon's Elédments de Chirurgie Vélérinaire (Paris, 1854) ; Toussaint
and Peuch’s Précis de Chirurgie Vélérinaire (Paris, 1876) ; Degive’s
Manuel de Médecine Opératoive Vitérinaire (Brussels, 1880); and
Zundel's edition of D’Arboval’s Dictionnaire de Médecine, de Chirurgie,
et d Hygitne Vétérinaires (Paris, 1874). To several friends in the
Veterinary profession, I am also indebted for valuable hints.

I have made only slight allusion to Surgical Anatomy, as more
extensive reference to it would have compelled me to produce a
larger work than would perhaps suit the convenience of those busily
engaged in practice. If more detail is required, it will be found in
my translation of Chauveau's Comparative Anatomy of the Domesticated
Amnimals (London, 1873), which is the text-book I have resorted to
in the brief anatomical descriptions given.

I confidently hope that the work will be found useful, and that it
will assist in promoting Veterinary Surgery, which has for its
object the benefiting of man indirectly, and animals largely and
directly.

GEORGE FLEMING.

London, 1884,




A TEXT-BOOK

OPERATIVE VETERINARY SURGERY.
INTRODUCTION.

VETERINARY SURGERY, as distinguished from Veterinary Medicine, is
supposed to occupy itself more especially with the study and cure of
all maladies affecting the exterior of the bodies of animals, as well as
the repair of all injuries to which they may be exposed, and the
remedying of all malformations and deformities, whether these® be
congenital or acquired. The study of the diseases for which surgical
intervention is necessary, and which comprises their nature, seat, etc.,
is designated Surgical Pathology, while that which is related to their
removal or suppression is termed Operative Surgery. Surgery is
thus a Science and an Art, as pathology enlightens us with regand
to the nature and causes of all the changes which take place in tissues
or organs during the progress of disease and their course and ter-
minations ; while their removal is effected by operation or medicine.

In addition to those objects just alluded to, Veterinary Surgery
differs from the surgery of mankind in being called upon to produce,
by operation, certain local or general functional modifications in
heualthy animals, which render them more agreeable, suitable, or useful
to man, either as companions, servants, or food.

A sound knowledge of Anatomy is of the utmost value for the
successful practice of surgery. Descriptive dnatomy is, of course, the
basis of operative surgery ; for Surgical or Topographical Anatomy is
only a special application of it, affording correct notions as to the
relative situation of tissues and organs with regard to parts or regions
accidentally injured, or about to be operated upon. Besides, Surgical
Anatomy yields us indications how operations should be performed,
80 a8 to admit of their being executed with facility and ease, as well
as safety to the animal, and be productive of the bestresults. Added
to this knowledge of anatomy must be an acquaintance with
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2 : INTRODUCTION.

physiology and pathological anatomy. In operating upon healthy
living animals—as in castration—the latter subject does not enter
into consideration ; but in operating when discase or injury is present,
then an intimate knowledge of pathology and morbid anatomy is
indispensable, as this knowledge very often modifies the perform-
ance of operations with regard to surgical anatomy.

Dissection of the healthy body of a dead animal does not fully
qualify the veterinary surgeon for the efficient performance of all
operations on the living creature. The tissues, and often the organs,
of a dead creature are generally very different in appearance, volume,
colour, consistence, elasticity, and texture, and perhaps even in rela-
tive situation and position, from what they were when it was alive.
And more especially is this the case when the physical properties and
relations of parts are so altered by morbid processes, that they can
scarcely be recoguised during the performance of an operation.

We must, therefore, acknowledge the gnidance of living conditions
in the performance of surgical operations. The condition of life
modifies certain physical appearances, and chiefly those affected by
puthological anatomy. Thus, the colour, consistence, elasticity, and
even the size and shape of the various parts of the body, as well as
their situation, position, and relation to contiguous parts, are pre-
sented to the surgeon when modified by the two-fold conditions of
disease and life combined.

Pathology, conjoined with anatomy, is therefore our guide during
the performance of the majority of surgical operations. In propor-
tion as we are familiar with pathological conditions, by so much are
we enabled to foresee, and to provide for, the peculiar appearances
and conditions which the knife discloses, and to recognise them as
they are successively presented in surgical operations.

fGuided by this anticipatory knowledge, our operations are no
longer discoveries made by dissection, but planned and methodical pro-
ceedings, conducted on known principles—in fact, an art based on
the science of anatomy, supplemented by pathology.' —GANT.

As in clinical medicine, so in surgery, skill in diagnosing is an
important element of success. This skill can only be acquired by
close observation and study of the different kinds and forms of
surgical diseases, as the difficulties to be encountered are sometimes
many and great, and hesitation in the performance of an operation
may lead to serious results, while its premature adoption may be
equally unsatisfactory. A great secret to success is to know when to
act, and when to abstain.

The veterinary surgeon should also understand the conditions of
health, be acquainted with the most suitable periods of the day or
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year, and also know all about the local surroundings which are
favourable or unfavourable for operation. This necessitates a know-
ledge of the constitution, habits, temperament, and hygiene peculiar
to each species, as well as individuals of the same species, in addition
to an aequaintance with clinical medicine and therapeutics,

So that to be a good veterinary surgeon—one who is skilled in
clinical and operative surgery—a person must possess special know-
ledge of many subjects, and this can only be acquired by long and
patient study under favourable conditions as to opportunities.
Manual dexterity is as essential to him as to the surgeon of mankind,
and it must be obtained in the same manner—in the dissecting-
room, the hospital, and wherever and whenever an opportunity offers
to perform, or assist in performing, an operation of any kind.

But otherwise the surgeon and veterinary surgeon have to act
under widely different conditions. The former operates upon his
own species, generally with every conceivable convenience and
assistance ; his patient is resigned to suffer, or is made insensible to
pain by an anwmsthetic, and can be placed in any position most
favourable for operation ; and, after the operation has been accom-
plished, the patient can be attended to in every way likely to ensure
a successful result. It is not the same with the veterinary surgeon’s
patients. They may be large and powerful, or small and vicious; not
comprehending the motives of the operator, the pain he inflicts makes
them indocile, savage, struggling, and dangerous, as they resent with
all their force the restraint under which they must be placed, or the
torture to which they are submitted, and which they do not under-
stand the object of ; for an anmsthetic cannot always be conveniently
or safely administered, while the position in which animals must
be secured is seldom that most favourable for operation. Anatomical
peculiarities, as well as special conformation, also give rise to marked
differences between operations on man and animals ; while the only
too frequent lack of accessory facilities, of accommodation and con-
venience, both during and after operation, much increase the difficulty
and responsibility the veterinary surgeon has to encounter. He
must, therefore, besides possessing the special kinds of knowledge
just enumerated, understand well the handling of animals, so as not
only to subdue them, but to evade their attacks ; and for this strength
and agility are, above all, necessary. He must also be patient, cool,
and determined ; fertile in expedient, and ready in resource ; with
strong arms, firm grasp, and nimble, sensitive fingers ; quick of eye
and prompt in action, and capable of using his Lands in almost any
position; confident in himself, and able to inspire confidence in others
who may be employed in aiding him.

1—2



INTRODUCTION.

In addition to his scientific and physical attributes, the veterinary
operator should be of a kindly disposition. Humanity is largely
concerned in the humane treatment of animals, and in relieving
them from pain or distress. All unnecessary painful operations arc
acts of cruelty, and should be discountenanced by the veterinary
surgeon. Those operations which, after all, are only fashionable
mutilations of perfect animals, devised by a morbidly artificial and
corrupt taste, should be suppressed, if not by law, at least by the
influence of the surgeon.

Veterinary operations are few, when compared with those per-
formed upon mankind, and they are generally subordinate to the
economical results they are likely to produce. If they are attended
with greater expense than the value of the creatures, if ultimate
recovery to usefulness is not assured, or if recovery costs more than
would purchase serviceable animals, then, unless sentiment comes into
play in favour of the patients, operations are not attempted, or
if they are, dissatisfaction is expressed afterwards. It is only with
what are called ‘pet’ animals, or creatures destined for certain
purposes, as breeding, that restoration to complete health or sound-
ness is not so urgently demanded.

It is very different in the case of man. Let him but retain life,
no matter how mutilated and deformed his body may become from
operation, nor how useless he is subsequently to the community, the
surgeon is not blamed, but rather praised ; while the patient is
grateful, and his friends perhaps still more so.

Therefore operations upon animals are not nearly so frequent or
numerous as those performed upon man; and yet, as has been said,
they demand in the veterinary surgeon special qualifications or apti-
tudes of a different kind in some respects, but still of as high an order,
as those possessed by the surgeon who operates on his own species.
To operate rapidly is to abridge suffering, and perhaps avert danger ;
to operate with skill and confidence is to ensure the most favourable
results possible ; while accurate knowledge of clinical surgery and
pathological processes is a guarantee of final success under ordinary
circumstances, For it must be remembered that in exceptional cir-
cumstances, and sometimes from causes which could not be guarded
against or divined, a simple and almost every-day operation may be
attended or followed by the gravest accidents—as when excessive
hemorrhage takes place in castration, or that operation is followed
by peritonitis or tetanus, when the abstraction of blood from a vein
is followed by phlebitis, pysmia, or embolism, or when a simple in-
cision gives rise to septiceemia.

There are a number of fechnical ferms employed in operative
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surgery which must be alluded to. In all surgical operations on the
living animal, the dividing of parts previously continuous is termed
dieresis ; bringing together parts which have been separated is named
synthesis ; the extraction or vemoval of any part is designated
exeresis ; while the substitution of an artificial for a natural part
which is absent, receives the name of profhesis.

With regard to their character, operations are divided into simple
and complicated, bloodless and sanguinary. Simple operations are those
of a trifling description, as puncture or incision : for example, opening
a superficial vessel or abscess, and cauterisation ; and complicated opera-
fions are those in which there is difficulty or delicacy in dissection (as
in lithotomy, neurotomy, tenotomy, etc.).  Bloodless operations, as the
designation implies, are those in which there is no hemorrhage ;
while the samguinary operations arve so named from the presence of
haemorrhage. There are also operations of necessity or wrgency, as
when a carious tooth has to be extracted, the tongue or penis to be
amputated, fluid removed from the thoracic cavity, or tracheotomy
performed ; and operations for convenience or fushion, as castration
and “mputating and ‘nicking’ the tail

Ome ~tions are also said to be segular or deferminale, when they are
pract. w. 'n normal textures, and according to a fixed procedure ;
and direp..  or casual, as when they have to be performed according
to no fixed . le in occasional emergencies, and complications and
varieties of situation are met with, as in the removal of tumours in
different parts of the body, extraction of foreign bodies, ete.

In many operations the time when they may be performed is at

the option of the veterinary surgeon—optional operations, as castra-
tion ; but there are others when it is necessary to operate without
delay, as in acute tympanitis threatening asphyxia, strangulated
inguinal hernia, etc. ; they are then peremplory, and the operation is
urgent.
In those operations in which the anatomy of the region indicates
the preeise situation where they should be performed, that place is
named the poiat of selection ; but when it is determined by accident
or disease, it is then called the point of necessily.

The word method is the collective term applied to the principal
manceuvres executed in the performance of an operation ; and each
operation may be performed after several methods. The term
procedure is applied to the several special manceuvres which may be
practised during an operation, in preference to others, according to
indications or circumstances ; though the terms method and procedure
are often employed synonymously. As an illustration of the
meaning of the two terms, it may be pointed out that there are
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several methods of performing castration—as by ligature, clams,
torsion, eautery, ete., while the procedure may vary, according as the
testicles are exposed or allowed to remain covered by their mem-
branes—and so on in other operations.

In preparing for operations, it is presumed that it has been decided
as to the method and procedure to be adopted, and which will depend
on a variety of circumstances, such as the anatomical arrangement
of the region to be operated upon, the nature of the tissues, extent
of lesions or disease, ete. DBut, as has been mentioned, there is often
great difficulty in arriving at a correct conclusion, and especially
when disease has been present for some time ; so that the plan of
operation previously resolved upon may have to be more or less
modified in the course of the operation, according as unexpected
circumstances arise or conditions appear. The skilful operator knows
hest at the moment how to change his procedure to meet such contin-
gencies ; for he should have caleulated and provided for any com-
plications or accidents that may occur,

In certain operations which are not urgent as to time, some pre-
liminary preparation of the animal may be necessary in the way of
dieting, ete.; and, especially when the larger animals are to be
operated on, it is generally advisable to keep them without food
or water for some time immediately before submitting them to
operation.

In the choice of instruments, apparatus, and appliances, the operator
must be guided by the nature of the operation, the facilities for per-
forming it, and other considerations. The apparatus for restraining
the animal should be ample and thoroughly reliable, both as to sound-
ness and strength of material, as well as suitability ; as the life of the
operator, of the assistants, or of the animal itself, may depend upon
these, not to mention the facility and rapidity with which the opera-
tion may be brought to a successful termination.

With regard to the instruments, these should be carefully selected
according to the mature and possible complications or accidents of
the operation. It is needless to mention that they ought to be of
the best quality, clean, and effective ; and if they are likely to be
broken during operation, there should be duplicates of them;
this is particularly necessary if they are new and untried. To the
smaller instruments, which may be dropped or knocked from the
fingers by the struggles of the animal, a bright-coloured cord or
ribbon should be attached to the handle, by means of which they
may be secured to the wrist, or more readily found if they chance to
fall among the litter on which the patient is placed. They should
be arranged on a tray or in a shallow basket, and held or laid con-
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venient to the operator, so that he may be able to take any one of
them he may at the moment require. The larger instruments may
be arranged on a bench, table, or even on a cloth or sack on the
ground. Sponges, bandages, lint, suture thread or wire, heemostatic,
antiseptic or other dressings, water, sacks filled with hay or straw
to prop up the body, head, or limb, ete., should all be provided as
the occasion may require. Much of the success of an operation
depends on the preliminary arrangements.

In nearly all veterinary operations, one or more assistants are
required, With the larger animals quite a large number is needed
to secure and attend to the patient while undergoing the operation,
and one or two more intelligent persons may be necessary to lend
immediate assistance to the operator. Each assistant should have
a special duty assigned to him, and this should be accomplished
silently and steadily. Only too frequently, unfortunately, these
assistants have to be improvised from the farm, the stable, or the
forge-servants; but in compensation for their lack of skill in efficiently
assisting, they are generally robust and accustomed to handle horses
or cattle,

Operations should always, if possible, be performed in a good
licht, and, for the more serious operations, at a period of the day
when the operator is mnot likely to be faticued or flurried. The
morning or forenoon ought, therefore, to be fixed upon as the best
time.

In some operations, the seat of operation may require previous
attention ; for example, the skin may require cleansing, or removal
of the hair by means of scissors or razor ; or the hoof may require
to have the shoe removed, and a portion of the horn cut away, ete. ;
or it may he necessary to empty the bladder or rectum. In the more
simple and trifling operations, little, if any, preparation of this kind
may be needed ; but in proportion as they are complicated, so is the
necessity for every provision and precaution being adopted, in order
to ensure success. ‘

The place in which the operation is to be performed, especially
with the larger animals, should be sufficiently spacious ; and if they
have to be thrown down, the ground should be soft—as a moist
grass field, a dung-heap covered with straw, a straw bed, or a floor
laid with sawdust, peat, or tan. If possible, it should be under cover
if the weather is bad. In some cases the stable, loose-box, or cow-
shed will suffice. TFor the smaller animals, a table or bench is most
convenient.

The position in which the animal must be placed will depend on
the kind of operation, it being essential that the region or part to be
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operated on be as accessible as possible to the hands and instruments
of the operator, so as to ensure certainty and precision in the various
necessary manceuvres. Dut, as already remarked, the veterinary
surgeon is placed at a great disadvantage in this respect when com-
pared with the surgeon, as from the conformation of animals, and
the manner in which they must be secured, as favourable a position
cannot so often be obtained as in operating upon mankind.

It is the same with the position of the operator, who ought to
place himself in such a manner as to be able to act with freedom and
preeision ; though he is, nevertheless, very frequently compelled, for
the above reasons, to assume positions anything but easy, or caleu-
lated to facilitate the performance of serious operations. To be able
to use both hands equally well is, if not absolutely necessary, at least
of immense advantage to the veterinary surgeon.

In view of the accidents which may occur during, or immediately
subsequent to, operations, the veterinary surgeon should not neglect
to point out this contingeney to the owner of the animal ahout to be
operated upon, so as to protect himself from unjust comments or
pecuniary liability.




PART T.

CHAPTER L

MANNER OF SECURING ANIMALS FOR OPERATION.

GENERAL OBSERVATIONS,

‘WHEN it is decided to perform a surgical operation on an animal,
the first condition to be observed is to quict or secure it in such a
manner that it may neither injure itself, the operator, nor those who
assist him, during its struggles or attempts to defend itself. For no
matter how intelligent, docile, or submissive an animal may be under
ordinary circumstances, the infliction of pain, the object of which it
can rarvely comprehend, canses it to struggle violently and energeti-
cally in order to escape suffering, or to retaliate in self-defence. It is,
therefore, absolutely necessary to resort to measures which will pre-
vent, or at least diminish to the utmost, the dangers to be apprehended
from this source during the performance of an operation.

It is needless to impress upon the operator and his assistants the
disadvantages—moral and physical—of resorting to rough, unfeeling,
and ernel treatment of animals while these are under restraint and
suffering pain; and the benefits to be derived from the exercise of
kindness, tact, calmness, and paticnce in securing and operating
upon them. All experience demonstrates that animals which are
most refractory and vicious under harsh and violent management, will
become reassured and tractable when treated with ordinary kindness
and gentleness, Nervous and excitable animals especially, should
be dealt with quietly and caressingly, so as to ealm them and gain
their confidence when they are about to be submitted to restraint
and pain. Noise and precipitancy should be avoided as much as
possible, and the preliminary stages of applying apparatus of res-
traint gone through steadily, intelligently, and with sympathetic
hands and voice.

The apparatus should inconvenience or pain the animals as little
as gossible, and it ought to be readily applicable, reliable when in use,
and easily removed when no longer required. Above all things, the
respiration should be interfered with as little as possible. The horse,
ass, and mule breathe only through the mostrils; therefore these
should be kept free. 'With all creatures the trachea, chest, and flanks
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should not be pressed upon, as difficulty in respiration alone will cause
violent struggles, and may result in suffocation.

There are three methods of rendering animals submissive for
operation : (1) the benignant method, (2) the derivative or painful method,
and (3) the mechanical or vestraint methed.

1. THE BENIGNANT METHOD is that which should be resorted to
on every possible occasion. It consists in caressing, stroking, and
patting the animal, talking to it kindly and soothingly, and other-
wise calming its fears and gaining its confidence. This is best accom-
plished by allowing the person who usually attends it to manage it
during the operation.

Temporary deprivation of vision by blindfolding with a handker-
chief, or other article applied over the eyes, sometimes induces an
animal to remain more tranquil than it would otherwise do, while it
prevents it watching the operator and his assistants, or purposely
injuring them.

Stupefying the animal by compelling it to go round in a narrow
circle until it begins to stagger, is often employed successfully to
render animals, and more especially horses, more manageable and
quiet during the less serious operations, :

The production of general anzesthesia by the administration of an
anasthetic agent, by temporarily depriving of sensation the part to be
operated on (local anmsthesia), or by the production of nausea or a
sedative effect in giving medicinal agents, is also to be included among
the measures to be adopted in this method.

3. THE DERIVATIVE OR PAINFUL METHOD.—This method, it may
be said, is based on the principle of counter-irritation ; for it is a fact
that an animal subjected to an intense pain artificially produced is
either intimidated, or there is established a condition which enables it
to endure the pain of an operation : the first concealing the succeeding
pain, and indueing a momentary paralysis of the animal’s powers,
while attracting its attention ; at the same time the means of torture
are often the means of constraint or restraint.

3. THE MECHANICAL OR RESTRAINT METHOD.—This method con-
sists in the application of apparatus, suitable for the different species
of animals to be operated on, which shall limit their movements, and
prevent their injuring themselves or others, while maintaining them
in the position most favourable for operation. These apparatus, as
will be seen presently, differ considerably, not only according to the
speeies of amimal and the nature of the operation, but also as to
whether it is to be operated upon in the standing or recumbent
position. In applying the apparatus, great care and tact are required
to avoid injury and prevent accidents.
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SECTION I.
MANNER OF SECURING THE HORSE.

The horse is the animal most frequently submitted to operation,
and, owing to its strength and agility, and the readiness of its means
of defence and attack, as well as its value, is perhaps the one which
requires most skill, strength, and tact in securing for operation. It
may employ the teeth, but most frequently it i1s the limbs (some-
times limbs and teeth) which are to be guarded against. The fore-
limbs can only he extended immediately forwards and backwards,
but the hind-limbs—which are the most powerful—can perform a
semi-circular movement forwards, outwards, and backwards (cow-kick),
which renders them exceedingly dangerous; and this danger is
increased by the hardness and solidity of the hoofs, which are
usually armed, in addition, with iron shoes.

The kind and multiplicity of means of restraint will generally
depend not only upon the nature of the operation, hut also some-
times upon the disposition or temperament of the horse.

Whether the operation is to be performed in the standing or
recumbent position, as already mentioned, the ground should be at
least moderately soft and not slippery. If hard or slippery, it
should be covered with some soft materials, as straw, sawdust, sand,
tan, peat, or other similar matter.

I. Standing Position.

When the operation is to he performed in the standing position,
the horse is either placed with its side against a wall, or with its
hind-quarters in a corner, according to circumstances.

The horse is secured for operation by the %ead or limbs, or both.

1. THE HEAD.—The head is usually secured by means of a heqd-
collar, bridoon, bridle, or cavesson ; and the auxiliary restraints are the
gag, twitch, mask, blinkers or blinders, evadle, and side-vod.

The employment of the first four does not demand further notice
than that they should be of good material, and so attached that they
will not readily slip off the head at a critical moment. When a bit
is worn in the mouth, care must be taken that it does not injure the
tongue or lower jaw.

A strong, active, and experienced assistant or groom should
always hold the horse by the head, standing in front, though a little
to one side, to escape injury from the forefeet. One hand may
seize the reins or head-collar rope close to the head or under the
chin, the other hand holding it near the opposite end. In the
majority of cases, a harness bridle with blinkers answers well.

When the horse is to be secured by the head to a wall or any
other resisting body, a strong leather head-collar, with one or two
ropes, should only be used, and no bit or rope in the mouth, in case
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of accident to tongue or jaw. If the anterior part of the body is to
be operated on, the head should be tied as low as possible; if the
hind parts, as high as convenient.

The G'ag is most readily formed by the rope of the halter or head-
collar passed as a loop round the lower jaw, behind or in front of the
canine teeth, and drawn tight. Another form of gag is made by a
short piece of round wood, four or five inches in diameter, with a
leather strap and buckle attached at the ends. This is placed high

Fio. 1. Fic. 2.

Fic. 3.
Porist Gac, SHorrT TWITCH. Irox Hixgep Twrrcn,

up across the mouth, and the strap buckled behind the ears, thus
maintaining the jaws wide apart. A third form is the Polish gag
(Fig. 1), which is simply a long loop of rope placed in the mouth
and behind the ears, and tightened by means of a long or short
piece of stick twisted in it towards the cheek. This is a very potent
mode of subjection,

The Twilch is a severe instrument of control, and should not be
applied unless absolutely necessary. It is generally far too fre-
quently resorted to by grooms and farriers, and applied to horses
) which would be more easily and humanely managed by
A gentleness, patience, and tact.

] The ordinary twiteh (Fig. 4) is merely a round piece
of wood, from one to five feet in length, and one and a
half to two inches in diameter, with a hole at one end,
through which a piece of cord is passed and tied in a
loop sufficiently large to allow the closed fist to pass
through easily. The loop is passed some distance over
the upper lip, which is seized by the hand and drawn
forward ; and the cord is then rapidly twisted by the
other hand, or an assistant, to the necessary degree, by
the rotatory motion of the wooden handle (Fig. 12).
Most frequently it is applied to the upper lip, rarely to
the lower, and perhaps less frequently to the ear or lower
jaw. It acts by severely compressing or squeezing the
tissues, and thus produces such a degree of agony as
attracts the attention of the animal from the pain of

e & the operation, and subdues it.

The long twitch is held by an assistant; but for
several operations, and particularly when there is no assistant to spare,
or when the horse has to be thrown down, the short twitch is most
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useful. The handle of this is so short that it merely serves to twist
the eord, and remains without being held (Fig. 2); or it may be attached
to the cheek of the head-collar by a piece of twine or a small strap.
Two other forms of twitch, which are self-maintaining, are in use on
the Continent. One (Figs. 3, 5) is of iron, and consists of two pieces
united at one end by a hinge joint, the other end of one piece having
a ring in an eyelet, while the opposite piece has a notched extremity,
over which the ring is passed when the lip is embraced by the two

FiG. 5. Fia. 6.
IroN HINGED Woon HiNcED
TWITCH. TwircH.

branches (Fig. 3). This iron twitch has the advantage over the
cord, that it does not so readily cut the skin of the lip. The other
twitch (Fig. 6) is composed of wood, arranged in a similar manner to
the preceding, one-half of each being furnished with sharp ridges, and
the free extremities being tied together by means of a thong when the
lip is seized between them. This twitch possesses the same advan-
tage as the last, but it can be made to act more severely.

It may be noted that in Hungary there is a method of keeping
horses quiet, which is described as successful. Two musket-halls have
a hole made through them, by which they are attached to each other,
a short distance apart, by a piece of twine. A ball is placed in
each ear of the horse, and this produces so much surprise or fear
that the animal remains tranquil.

The Mask, Blinkers, or Blinders. Sudden deprivation of sight often
so alarms or stupefies horses that they are rendered quite docile, or ab
least more manageable ; while, if really vicious, they cannot take
advantage of a favourable opportunity to injure those around them.
It sometimes happens, however, that blindfolding does not always
produce tractability, but rather the reverse, and may lead to serious
accidents, from the horse dashing about recklessly and unguardedly.
Any non-transparent covering will suffice to exclude vision : a hand-
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kerchief, towel, or piece of cloth tied across the face from one side of
the head-stall to the other ; a driving-bridle with blinkers, or the
ordinary eye-covers, known to veterinary surgeons as ‘bluffs,” or the
mask or ‘blinders,” will answer. The latter is the best (Figs. 7, 8 «),

Fig, 7.—THE Mask,

as, being made of leather, it acts as a guard to the eyes and eyebrows
during the performance of the operation, partieularly when the horse
is placed in the recumbent position ; and by fitting the head closely,
it 1 not so liable to be displaced.

The Cradle or Beads (Fig. 8, i) allows lateral and downward move-
ments of the head to only a very limited extent. It is composed of
from eight to twelve round pieces of wood, one and a quarter to

T, 8. —Tur CrabLi, ok NECKLET,—«, Mask ; b, Beads,

one-third inch in diameter, and fifteen to eighteen inches in length,
plerced at each end by a hole, through which a cord passes. These
rods are kept some inches apart from each other, either by knots on
the cords, or by short pieces of wood perforated from end to end,
and strung on the cords between each long piece. The ends of the
cords are tied on the upper part of the neck; and to prevent this
part being cut by them, it is well to place a pad of tow or other soft
material between them and the skin,
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The Side-rod (Fig. 9) is a round wooden rod, from three and a half
to four feet in length, with a thong or small strap and buckle at each .
end One end (A) is attached to the head-collar, while the other (B)

Fig. 9.—81pE-ROD.

is fastened to a surcingle firmly secured round the body. It is placed
on the side opposite to that on which the operation is to be per-
formed, and prevents bending of the neck laterally, and to some
extent downwards.

2. THE Limes,—It may be necessary to secure one or more limbs,
in order to limit the movements of the horse as much as possible,
and prevent injury to the operator or attendants. One limb may
be raised from the ground and maintained in a flexed position, or
two or three limbs may be secured without elevation ; or one may he
raised and the others secured, in addition. The flexed limb may be
a fore or lind one, and be maintained in that position by manual or
mechanical means,

a. Forelimb Flered.—The fore-limb may be maintained in a flexed
position, manually, by lifting it in the ordinary way, the assistant
then standing upright and firm, his face towards the horse’s hind-
quarters, and his hand grasping the toe of the hoof, the thumb at
the toe of the shoe, and the fingers extending on the front of the
wall, holding the limb well flexed, the foot towards the elbow. If
it is a left fore-limb, then it is held by the assistant’s left hand, and
vice versd. Strength, agility, and tact are necessary in' manipulating
the limbs; and in holding up a fore-leg, the assistant has often need
of these qualities, and to a high degree. Attempts should not be made
to prevent all motion in the flexed limb, and the hand should follow
its swinging movements forwards and backwards, care being always
observed in keeping the balance, should the horse bound forwards.

To prevent injury and fatigue, or when an assistant is not avail-

»
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able for this purpose, the mechanical method can be adopted. In
this a rope or strap is often employed to attach the pastern to the
fore-arm. The leg is well flexed at the knee, and the rope or strap
is then passed round the fore-arm and pastern, a complete turn
being made, if necessary, for greater security, around the pastern
(Fig. 10), A leather strap with buckle is to be preferred, as it is

Fi16. 10, —=ForE-LEG SECURED.

casier applied and removed, and not so likely to injure the limb. To
prevent contusion by the hoof or heels of the shoe, it may be necessary
to interpose some soft substance between them and the elbow.

Another mechanical method is by the Side-line. This is a long
cord, or rather thin rope, or, better still, strong web band, about
twenty feet in length, with a loop or hobble strap at one end. The
loop or strap is put round the pastern of the limb to be raised, and the
rope or band is passed over the horse’s shoulder to the opposite side,
where it is held by an assistant after the leg has been flexed ; or
it is passed in front of the chest, round again to the same pastern,
where it is fixed, the weight and strain being thus thrown on the
withers.

0. Hind-limb Flexed.—The hind-limb, like the fore one, may be
lexed and maintained in that position manually or mechanically.

Manval flexion of the hind-limb is more difficult and dangerous than
that of the forelimb, owing to the powerful action of its flexor and
extensor muscles, and its wider range of movement. A strong farrier
is the best assistant in maintaining this limb raised in a flexed
position. The horse’s leg (or shank) rests on the assistant’s thigh,
his limb corresponding to that of the horse—i.c., right leg to right
leg, and wice versi—his back being towards the horse’s head (Fig. 14).
As with the fore-limb, the assistant should stand as erect as possible,
and not allow himself to be drawn beneath the horse or thrown
down. The strain is much relieved, should the limb have to be

.,‘f‘,
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held up for a considerable time, if he wears a cross or shoulder-belt
with a strap attached, which he passes round the pastern, holding the
end firmly in one of his hands ; or, if the horse’s tail is very long, it
may be passed round the pastern, and held in the same way.
Mechanical flexion of the hind-limb—that which is preferable, and
in many instances is alone practicable—ecan be achieved in several
ways. The first and simplest method, if the horse has
a long tail, is to bend up the hairs into a large loop
(Fig. 11, a), pass a piece of rope half round this loop (&),
and both ends through it (¢, ¢), pulling them tight, so as
to close the loop. One end of the rope, close to the tail, WIRE §
has a loop or an iron ring spliced in it(d) ; the other end(c), W&l B
being the longest, is passed completely round the pastern @ ‘ b
—the limb being raised and flexed backwards—or through
the D ring of the hobble, if one be worn ; then it is tied
to the loop or ring at the short end of the rope. By this
means the raised hind-limb is secured as high as may
be necessary to the tail, which bears the strain. It may
be observed here, that unless a hind hobble-strap is used
for the pastern, it is well to have a piece of flannel or &4
cloth wrapped round it, to prevent the skin from being
contused or abraded—sometimes a rather troublesome '
aceident when a sharp rope is employed. |
The hindleg may be kept raised either forward or rrw.11.—Tan-
backward by means of a rope, or the sideline already Hossie Mooz
described (p. 16). This can be employed in various ways : s Hu-Lrc
1. Secured to the pastern by one end, the other end ™ ™8 T4
is passed through a body-surcingle, and, being pulled by one or more
assistants, the leg is drawn forwards and upwards ; the rope is then
tied to the surcingle, or carried back through it and held there.
2. After securing one end of the rope or sideline to the pastern,

Fig. 12.—Seconp Mope oF SecurinG THE Hisp-LeG BY SipE-LINE.

the other end is carried between the forelegs, across the chest,
and back behind the shoulder of the limb on the opposite side, over

the back, and down towards the elbow on the same side as the limb
2]

-
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to be secured, where it is passed over the portion beneath the
chest, and brought out agamn, as shown in the figure (Fig 12).
By this mode the horse’s back bears the strain.

3. One end of the rope or side-line is tied round the base of the
neck by a fixed knot (Fig, 13); the rope is then passed backwards,
outside the shoulder, to the pastern of the hind-leg which is to be
raised ; if this has on 2 hobble-strap, the rope is passed through the
ring ; if there is no strap, then the rope is carried inside the pastern,
around it, and forward outside. Traction being now made, the leg
may be lifted to the required height forward, and a turn of the free
portion of the rope around the fixed part, as in the figure, will fix it,

Fig. 13.—Tmrp MopE 0F SECURING THE HixD-LiME BY SIDE-LINE.

one agsistant being sufficient to control the movement of the limb. Tt
may be noted that when it is at any time necessary to make a fixed
knot in a rope which it is desivable should be readily untied, a small
lock of hay or straw tied in the knot (Fig. 13) will facilitate this
object : the straw being pulled out, leaves the knot loosened.

4. To flex the limb backwards, the rope or sideline is fastened
round the neck, and carried to and around the pastern, in the manner
just described. But instead of bringing it forward again, after the
leg has been raised sufficiently high, one or two assistants pull the
line backwards, and maintain the foot there. Another assistant,
if the operation he on this foot, or even elsewhere, holds up the
leg, thus steadying it and supporting the horse at the same time
(Fig. 14).

5. In order to throw the strain over a wider surface, and limit the
movements of the limb more effectually, the line is fastened round
the neck, as in the two preceding methods ; but, instead of passing
downwards and backwards, the knot lies on the withers, the line
directed along the back until it reaches the root of the tail ; around
this part it is passed, then bronght down to the pastern of the leg to
be raised (Fig. 15). If a hobble-strap is worn, the ring-side is turned
to the rear, and the line passed through the ring, when, one or two
assistants pulling, the foot may be sufficiently raised ; passing the
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free portion once or twice round the fixed part secures it. If a
hobble-strap is not employed, then the limb should be raised, the line
- passed round the pastern, and held as described.

Fia. 14.—Fovrta Mobk oF SECURING THE HIND-LiMB BY SIDE-LINE.

To prevent rearing and kicking during the performance of opera-
tions, the limbs are sometimes shackled by ropes or hobbles, so that
they cannot be raised to any distance independently. To prevent
kicking, a hobble or shackle may be placed on each hind-pastern, and
a rope (the rope and chain of the ordinary hobbles do very well) is
attached to both, but so as to leave a space hetween the hind-feet.

F16, 16,—F1rrir MopE o SECURING THE Hixp-Liyn By SIDE-LINE.

The rope is then passed between the fore-legs, over the shoulder,
across the back, and round the fixed portion of the line, as in the
second method (Fig. 16).

Another excellent method of securing the two hind-limbs, with less
risk of throwing the horse down by accident, is by the employment
of the Cossack hobbles. Three hobble-straps are connected—two
about one and-a half or two feet apart, the other three to four feet
from these—by strips of raw hide or rope. The two closer connected

9.9

-—
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ones are attached to the hind-pasterns, while the third is secured
above the knee of one of the fore-legs.

F1o. 16.,—Meruop oF SECURING BOTH HIND-LEGS.

The hind-legs may be restrained, and the fore ones limited in their
movements, by another method. This consists in using two side-
lines—one for each ; these are attached to the hind-pasterns, passed
between the fore-legs, round the forc-arms, and underneath and

Fi6. 17.—MErHop oF SECURING FORE AND HIND LiMBs 1N THE STANDING POSITION.

within the fixed portion, and are tied over the back immediately
behind the shoulders, as shown in the figure (Fig. 17). The lines
may be crossed in such a manner that the one on the left pastern
goes to the right fore-arm, and that on the right pastern to the left
fore-arm.

Another method is adopted by Legoff. The apparatus required is
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very simple, and consists of a hempen rope the usual thickness of the
side-line rope, the total length of which is that between the hind and
fore limbs of a large-sized horse. ' It is single at one end and double
at the other—Y shaped; each of the three extremities being pro-
vided with a running noose or loop. If it is desired to operate on
the posterior part of the body, the loops of the double end are
placed one on each hind-pastern, the loop of the single end on the
pastern of one of the fore limbs. If the anterior part of the body is
to be operated on, then the double loop-end is placed on the front
pasterns, and the single one on a hind pastern. If the rope is too
long for a small-sized horse, then the bifurcated portions may be
twisted round each other as many times as may he necessary to make
it a sufficient length.

Hiprro-Lasso AND TRAVIS.

With the view of still further limiting the movements of horses,
and partieularly of their limbs, and so rendering them more manage-
able under operations in the standing position, other means have
been devised. These are the hippo-lusse and fravis.

Hippo-lasso.—Butel’s hippo-lasso is simply an ordinary side-line
and two cords or web bands, from five and a half to six and a half
feet in length. Two assistants take the side-line and stand in front

TF16. 18.—RAABE aAND LuseL's Hirro-Lasso.

of the horse, one on the right, the other on the left side ; the line is
placed high up in front of the fore-arms, and one of the assistants,
who has the long portion, carries it around the animal, above the
hocks, to the other side, where the end of the line is passed throug_h
the loop in the hand of the other assistant, and there tied. By this
means the limbs are encompassed by the side-line, which is now
maintained in position by one of the assistants, while the other places
the two pieces of cord over the back—one behind the withers, the
other over-the loins—and attaches them in such a way to the side-
line that they keep this in position on each side—about the middle
of the fore-arms, and four or five inches above the point of the hocks.
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The end of the side-line is now drawn further through its loop, so as
to diminish the circle it forms around the limbs ; these are gradually
drawn together, the horse vainly struggles to release itself, begins to
tremble, and stands motionless. The end of the line is then tied in
a slip-knoot, so that the animal may be easily released or further
restrained.

The leather hippo-lasso of Raabe and Lunel (Fig. 18) is a mere
elaboration of this simple device—this equine ‘strait-jacket.’ It
is chiefly composed of two portions—a breast-piece or hricole, and a
breeching —joined at each side by a long strap (L shows the end of
the strap, which should be firmly sewn to the breeching at this
part) passing through a running buckle at B fixed at each end of
the bricole, and returning again backwards to go through a similar
buckle at each extremity of the breeching (B'). The apparatus is
suspended over the withers and loins by two other straps provided
with buckles, so that it can be adjusted to include the fore-arms close
to the body, and the hind-legs between the stifle and hock. If the
horse is vicious, it is advisable to tie the head high and short. The
open part is placed against the chest, the other portions being laid
on the back, or held by an assistant, until the bricole has been sup-
ported by the witherstrap and buckled on the opposite side. The
breeching is then pushed down the back over the hind-quarters, and
secured there by passing the hitherto disengaged strap at B’ through
the buckle at B. If the horse is quiet, these precautions are un-
necessary, as the wither-strap may be passed over the head and the
bricole against the chest at once. The apparatus is tightened by
pulling the strap on each side through a small buckle fixed on the
breeching (b).

The effect of the hippo-lasso is very marked in rendering horses
tractable and quiet, and even in taming those which are vicious. It
has been much employed in operations, and also in shoeing trouble-
some horses, and always with success.

Travis.—There are two kinds of travis—one formed by posts and
bars, and the other by a vertical wall or partition, in which are
apertures conveniently situated for the passage of straps or ropes
from the opposite side, whereby to fasten the horse to it ; the object
in both being to render the animal immovable in the standing
position.

The Post Travis has been in use by farriers from the earliest times,
for shoeing vicious horses. It is that most in use, as both sides of
the animal are accessible in it. It varies considerably in design.
Essentially it is a quadrangular structure, formed by four wooden
posts, either fixed in the ground or into a strong platform also of
wood, and joined by lateral, and sometimes vertical, hars. The
posts, dfor safety and stability, are nearly always solidly fixed in the

round.
& The most approved model is perhaps the following, copied from
Peuch and Toussaint’s work (Fig. 19). The posts, of oak (P, P'),
square, with the angles removed, are seven or eight feet high, and
six or eight inches in diameter ; the front ones are twenty-six or
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twenty-eight inches apart, and the hind ones three feet. They are
not only firmly implanted in the ground, but are supported by strong
stays springing from a thick floor of oak planks tightly bound to-
gether and furnished with six rings—two towards where the fore-feet
should be placed, two for the hind-feet, and two between on each
side also. The sides are formed by two wooden bars (T, T") four feet
long and four and a half inches thick, morticed into the posts ; from
these spring two vertical bars (E E') three feet three inches in length
and four inches in diameter, which are fixed into two side-bars
connecting the upper part of the principal posts, which are also
further connected by wooden bars at the ends of the quadrangle. On
the outer side of the vertical bars are attached, by means of iron

T e

Fro. 19.—Post Travis.

bands, two strong oaken windlasses (E E'), which move in the sockets
formed by the bands. Two small iron bars or levers (B, B’) on each
side are inserted into holes in the windlass, in order to turn this
round ; and each windlass has a small cog-wheel (C) at the ends, sur-
mounted by a check attached to the post. About four feet from the
floor, between the front chief posts, is fixed a round wooden bar,
with two strong head-collar ropes lashed round it by which to attach
the horse to it, or to rings in the posts. The back posts have also,
about four feet from the floor, rings for the passage of a chain or
rope to elose in the quadrangle and prevent the horse backing out
of it. For operations on the feet, pieces of iron are fixed at conve-
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nient places (A, A'), and in the form shown in the woodcut. A
suspensory apparatus, in the shape of bands, two or three in number,
is attached to the windlasses on each side, and serves to sustain or raise
the horse to a certain height. Four hobbles, with ropes or chains,
to secure the feet to the floor, complete the chief features of the
travis.

The Wall Travis, of which several kinds have been devised, is
seldom employed. It is simply a strong vertical partition provided
with many holes, through which ropes or straps can be passed to lash
a horse immovably against it. A description will be given presently
ofba.l vertical wall travis which ean also be converted into an operating
table.

II. Recumbent Position.

When, from the nature of the operation, its painfulness or tedious-
ness, the vice or nervousness of the horse, or other cause, it is
necessary to have the animal placed in a recumbent position, the
most convenient, safe, and effective means for throwing and securing
it in that position are to be adopted. There are a number of methods
of throwing a horse down, each of which has its advocates ; while
there are other methods which possess special advantages for the
performance of particular operations. The means may be simple, or
more or less complicated. They may be merely a rope, ropes, or
side-lines ; or they may be straps and buckles for the pasterns, with
a rope to connect them.

The object is to throw the horse down as quickly, securely, and
safely as possible. As the fall is always more or less violent, from
the bases of support (the limbs) being suddenly and foreibly removed,
it is necessary that precautions should be taken to prevent injury,
either by throwing the horse on soft ground, as in a field or meadow,
or on a bed of straw, litter, manure, tan, sawdust, or other material
of a similar kind, care being taken that it does not contain such in-
jurious bodies as stones, pieces of wood, iron, nails, ete. The size of
the bed will, of course, vary with that of the horse, but it should
measure, at the very least, one and a half times the length and height
of the animal.

The strength and dimensions of the apparatus employed to throw
and secure the horse will also depend upon its size and strength ; hut
the ntmost care should he observed that it is not only well adapted
so far as size is concerned, but that it is sufficiently strong and in
good order. It should also he so constructed, and of such material,
as to injure the animal as little as possible.

The apparatus consists of ropes only, or ropes and one or more
straps to go round the pasterns, or a special apparatus known as
‘hobbles,” which is most in use. The simplest will first be de-
scribed :

1. THROWING A HorsE DowN BY MEANS OF A ROPE oR RoPEs.

A. The Casting-Rope.—A very common and simple way of placing
a horse in the recumbent position is practised in this country, and
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especially for the operation of castration, by means of a long rope,
strong but flexible. This is doubled, and at two or three feet from
the bend is tied into a knot, so as to form a loop sufficiently large to
pass over the head and lie on the neck like a collar. The ends of the
rope are then passed between the fore-legs : one is carried round each
hind-pastern, outside to inside, and underneath in bringing it forward,
each rope being passed up through the collar on the same side, and
brought back towards the hind-guarters (Fig. 20). A powerful
assistant holds the animal's head, on which a strong head-collar or
halter is placed, and a short twitch on the nose, if necessary. Two
or three strong assistants pull, at a given signal or word, each rope
backwards, and the result 1s that the hind-limbs are suddenly drawn
forwards and upwards, the animal’s balance is lost, and it is then
easily pushed over, or falls on its side, when the ropes can be fastened
to the neck portion, and the fore-limbs secured to the hind ones by

the same means. For operations on the inferior and posterior regions
of the abdomen—as for inguinal or scrotal hernia or castration—this
is a good and asimple method. Five, six, seven, or eight assistants,
according to eircumstances, are necessary.

B. Rohard’s Method.—Another simple method has been proposed
by M. Rohard, and is recommended in those cases in which it is
necessary to throw down vicious or irritable horses that will not
allow the ordinary hobbles to be applied, when these are not procur-
able, or when assistants are few. A rope about twenty-four feet in
length, furnished with a loop at one end, or two side-lines joined
end to end, is all that is necessary. An assistant at the horse’s head
holds the reins of the bridoon in one hand, and one of the animal’s
ears in the other. Another assistant, or the operator, places himself
opposite the right or left shoulder of the horse—right if the horse
is to fall on the left side, and left if on the right side. We will
suppose he stands on the left side. At the opposite end to the loop
end of the rope, and about eight feet from the extremity, he makes
a ring-knot (forming the upper loop seen in Fig. 21), through which
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the rope runs; and below this a second, a check-kmot, which holds
the rope (lower loop in figure). The rope is thus made to form
a kind of collar, the knots reaching as low as the point of the
shoulder. The other (loop) end of the rope is passed behind the
fore-arm at its upper third, brought round the outer side of the right

Fie, 21.—Romarp’s METHOD oF THROWIxG Dowx Ao HORSE.

fore-arm, then in front of both fore-arms, and, lastly, on the outer
aspect of the left fore-arm, above the portion passed round the back
part. The two fore-arms are thus enclosed in the rope, which is
somewhat tightened round them by bringing the limbs close together.
An assistant keeps up the portion round the fore-arms, while the

FiG. 22.—RoBARD's METHOD oF SECURING THE HoRrsE wneN TERowN Dowx,

operator passes the rope beneath the body to the right side, around
the pastern of the right hind-limb (as in the figure), and over the
withers on the left side. Keeping the rope in his hand, he goes
round to the right side of the horse, stands a little behind the
shoulder, rests his two arms—between wrists and elbows—on the
withers, so as to gain a firm hold of the rope, his body pressing at
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the same time against the horse to steady himself ; and then, pulling
evenly, he gently strikes with his left foot the horse’s right hind-foot,
causing this to be lifted. Still pulling steadily and strongly, hand
over hand, the hind-limb is raised as high as possible, the assistant
shaking the horse’s head should opposition be offered, until the
animal sinks and falls on its side without danger. The limbs are
then secured in the following manner: On the right hind-leg the free
portion of the rope is passed round the pastern, but below the other
part proceeding from the fore-leg, and there tied, so that this pastern
18 secured with a double hitch ; the remainder of the rope is
carried up to the neck portion, hitched there, brought back and
around the pastern of the left hind-limb, and finally tied to the neck-
rope by a simple knot (see Fig. 22). To release the horse rapidly,
the check-knot is to be undone, and the limbs disengaged from the
rope.

This method requires some practice, and it is above all necessary,
in throwing the horse down, that the hind-leg should be well drawn
forwards and upwards.

C. Bouley's Method.—Flex the left fore-limb at the knee, and tie it
in that position by a cord or strap passed round the leg and fore-arm.
The operator, standing on the same side, seizes the reins of the
bridoon by the right hand over the neck, and flexes the neck forcibly
to the right side until the nose is nearly on the back. By this
procedure the bedy inclines so much to the left that the animal,
feeling his balance lost, lies down quietly.

D. Rarey's Method.—This is similar to the last, except that a sur-

FiG, 28.—RAREY's METHOD OF Tarowisc Dows A Horse.

cingle is placed round the horse’s body with a ring at its inferior
part ; the right or left foreleg is strapped up, and a side-line placed
on the pastern of the opposite fore and hind legs, the rope of which
may pass through the ring in the surcingle. The horse may be made
to stand or move about for some time on three limbs, to produce a
moral effect, as well as fatigue. The operator places himself on the
side on which is the strapped-up leg, and pulling round the head in
the opposite direction by means of the rein, as well as exercising
traction on the side-lines, the horse falls (Fig. 23).
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E. Vatel's Method.—Two cords of a certain length are employed, one
to tie the two fore-legs, the other the two hind-legs. To each of thesea
longer cord is tied in the middle, and is passed in an inverse direction—
that between the hind-legs being carried forward in front of the horse,
the other between the forelegs being carried behind. Traction being
applied to these long ropes by men placed before and behind the horse,
and pushing the head and pulling the tail to one side—that on which
the horse is to lie—brings the animal down without difficulty. Instead
of two long ropes, one may suffice. This is tied in the middle of the
cord binding the fore-legs, then over and under that of the hind-limbs,
forward, and to the outside. When this is pulled forward by two or
three men, all the limbs are brought together and the horse falls.
The assistant at the head, and, if need be, another at the shoulder
or tail, throws the animal on the side.

F. The Russian Method.—What has heen described as the ¢ Russian
method ’ is particularly simple, and requires but little assistance, two
persons being generally sufficient, The casting materials consist

Fio. 24.—Russiay Meraop oF THROWING Dowy A Horse.

merely of a long leather strap or rope ten yards in length, and a
snaffle.  Only one man, with an assistant at the head, is necessary.
In order to throw the animal on the right side, for instance, a loop
sufficiently long to pass over the head and fit the neck like a collar,
is made at the end of the rope, and just below the loop a ring is
attached to the rope, so that it will hang about opposite to the left
elbow. The free end of the rope is then passed under the ahdomen,
and from without to within round the right hind fetlock, then
forwards through the ring and over the back towards the left and
right quarters (Fig. 24), where the person stands who is about to
throw the horse. This person holds the rope in his right hand,
flexes with the left hand the right hind-leg, at the same time drawing
it forwards towards the ring ; seizing then the rope with the left
hand, and resting this on the croup, he takes hold of the snaffle-rein
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with the right, and draws the head as much as possible towards the
left ; lastly, he pulls simultaneously on reins and rope, throwing at the
same time all his weight on the hind-quarters, while the assistant at
the head presses this towards the ground. The horse falls, and the
rope is passed once more round the right fetlock ; then round the
left, through the ring, and there secured. The fore-feet are made
fast, and the rope handed to the assistant.

G. The Hungarign Method.—This is described by some authorities
as the best and most secure, though not the most professional method.
A rope, four fathoms long, is doubled, and tied in a simple knot at a
certain distance from this double, so as to form a fixed loop large
enough to pass over the head and lie on the shoulders like a collar.
The horse may be thrown down in three ways: 1. If the animal is
so vicious or mistrustful that it is impossible to get near the hind-
legs, one end only of the rope is passed on the ground hehind it,
round to the opposite side, through the collar, and then quickly
pulled by several men in a backward direction towards the hind-
quarters of the horse. By this manceuvre the hind-limbs are drawn
under the body, while one or two assistants at the head turn the
animal on its side by pushing it and pulling at its mane. 2. If the
horse allows the hind-feet to be handled, hoth ends of the rope are
passed between the fore-legs, round the hind-fetlocks, through the
collar on each side, and then pulled backwards, as already described,
for the ¢casting-rope’ (Fig. 20). 3. To prevent injury, hobbles may
be put on the hind-pasterns, and each rope passed through the ring
of a hobble. When thrown, the hind and fore limbs must be secured
in the manner already noticed.

To Throw Dangerous Horses.—Allusion has already been made to
some methods of throwing dangerous horses. One or two others may
benoted. A safe and rapid method is to throw a side-line around the
body ; then place on the ground the wide-running noose of a rope, and
when the animal, blind-folded, is made to place one of its fore-feet in it,
the noose is quickly tightened. The side-line is now strongly pulled at
one side, as well as the foot-rope, and the head towards the opposite
side, when the horse falls. The limbs are then lashed together with
TOpes.

Another is to make a wide running-noose in a side-line round the
body, and allow this to pass adroitly over the hind-quarters around
the hind-legs; another side-line, made into a similar noose, is laid on
the ground, and into this the horse is compelled to step with his fore-
limbs. At a given signal the loops are drawn tight, and the ropes
pulled—that on the fore-legs back, the one on the hind-legs forward
—s0 as to bring all the limbs together. If the movement is well
executed the horse falls at once.

In casting with ropes, the limbs can readily be secured by lashing
them together, and passing hitches around the hoofs and pasterns.

2. THrOWING A HorseE DownN BY Meaxs oF HoBBLES.

Placing horses in the recumbent position by means of hobbles, is
the method generally preferred when circumstances permit, and
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occasionally it may be absolutely necessary to employ this apparatus,
The hobbles are straps, ropes, or bands, fastened around each pastern,
and connected by means of a rope, which, on being pulled, brings the
limbs together, and the horse, having its base of support suddenly
diminished, can no longer preserve its equilibrium, and falls.

Hobbles, or ¢ shackles’ (as they are sometimes named), are usually
made of leather ; but they may be made of other material, or im-
provised.

Imyprovised hoblbles may be made of four pieces of rope—onae for each
limb. The rope is passed one or more times around the pastern, and
tied on the outer aspect of that part in such a manner as to leave a
loop through which the long casting-rope may run easily, or the
latter may pass between the pastern-rope and the skin, though there
is danger of abrasion in this way.

If four metallic rings can be procured, a very convenient set of
hobbles can soon bhe made, by fastening one to each pastern with a
piece of rope (Fig. 25). The rope
may be doubled, and the ring fastened
in it by a running loop, the two por-
tions being passed once or twice around
the pastern, and tied in an ordinary
knot.

If metal rings cannot be procured,
loops may be made on each end of
the cord, through which the casting-
rope can run, or a loop may be formed
in the middle of each piece, with the
same object in view.

Hobbles are sometimes made of
strong webbing, with a large button,
or knot of rope, at one end, and a

F16. 25,—IMPROVISED HOBELE. IODp, through which this passes, at
the other end, by which each hobble
is buttoned, so to speak, to each pastern. But they are generally
made of strong and flexible leather, in the form of a wide, short
strap, with an iron buckle at one extremity, and several holes at the
other, for the tongue of the buckle, and to allow of the strap being
fitted to a large or small horse. A short distance from the buckle is
solidly fixed a ring—either rather square, oval, or D-shaped. The
strap should be well lined with flannel, or similar soft material, to
prevent the skin being injured. It is well to repeat, that too much
care cannot be exercised to prevent serious injury to parts which
have to sustain the pressure or friction of restraining apparatus.
Grave damage is sometimes inflicted when care is not observed. A
protection of cloth or woollen stuff (as a portion of a flannel bandage),
should always be placed next the skin,

Of the four hobbles, three are detached, or free. The fourth has
the casting-rope—about twenty feet in length—attached to it, either
directly, or through the medium of a piece of chain, two or three
feet in length, spliced into the rope. This hobble may be named the




MANNER OF SECURING THE HORSE. 31
‘ chief hobble,” and the rope may be directly fixed to it by means of
a loop through the ring ; or if a chain is used, the last link may be
attached to this ring (Fig. 26).

F1c. 20.—OrpIsary HoBBLES, WiTH SPRING-HoOK FOrR CHATN.

The best hobbles, however, are somewhat more complex in their
construction ; but they possess great advantages, which will always
give them the preference. Each hobble
consists of two portions (Fig. 27, q, b),
which are joined by a buckle and holes
(a2, b). At the extremity of one piece is
a long narrow ring, through which passes o
a loop-ring when the hobble is adjusted
to the pastern.

This loop-ring in the chief hobble (¢) »
is furnished with a slot to receive the
1&813- link (d) of the CaSting'rOPe! and Fic. 27.—TIvrrovep HoweLE: 4, b, THE
which is secured therein by a Pin Two PoRTIONS OF A Ds'mcm:_-? on
screwed through it. PoRTios oF mirk Giter Hosme ; 4.

In using these or the ordinary hobbles, zee Trnsermat Do Or qui Cpiine;
the chief hobble is usually applied toa ™" ’
front pastern, on the side opposite to that on which it is intended
the horse should fall. The rope is then passed from it through
the other hobbles, in a way to be hereafter described, and finally
through the loop-ring of the chief hobble. When the horse is
thrown down, to keep the limbs close together several appliances
have been introduced, the most common of which is perhaps the
spring-hook (Figs. 26, 27, ¢). The limbs being drawn together by the
casting-rope, the hook is inserted into ome of the chain-links nearest
the chief hobble, so as to allow of as little play of the legs as pos-
sible.

Some practitioners object to this spring-hook, and therefore another
contrivance has been devised, which is on the same principle (Fig. 28).

A very simple, economical, and secure fastening is in use at the
Brussels Veterinary School. It is merely a piece of iron hent into a
Iyre shape (Fig. 29), one branch of which is passed into the link of




32 MANNER OF SECURING ANIMALS FOR OPERATION.

the chain as far as the closed part, and a leather thong tied round
the neck prevents its falling out.

When it is desired to release the horse from the ordinary hobbles,
this is effected almost instantaneously by unscrewing the slot-pin in
the chief hobble.

Fic. 28. Fia. 29,
Mopiriep Errinc Hook, SivrLe Rerexrion Hoow.

Hobbles may be employed for only two or three limbs, ropes or
side-lines taking the place of the other hobbles. The methods of
applying them are various, and each may possess advantages over the
others. We will glance at these.

A, Stuttgart Method.—The materials necessary for this method are
two ropes, each sixteen feet long, one for each side, and a wide leather
surcingle or girth, provided with a strap and buckle and two D-shaped

Fic. 30. SturrcarT METHOD oF THROWING DowN A HORSE.

rings fastened to it at a short distance from each other. The horse
should have the eyes covered by the mask, and a bridoon on the
head. At one end of each rope is a loop. If the horse is to be
thrown on the right side, the right fore-foot is raised and the loop of
the rope passed over it; an assistant at the same time placing an
ordinary hobble on the right hind-fetlock. On the left side the
reverse procedure is carried out—a hobble on the fore-pastern, and
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loop of other rope on the hind one. The rope from the right side is
then passed through the hobble (from the outside to the inside), on the
right hind-foot, and its end laid on the straw towards the left side.
The end of the upper or left rope is then passed through the ring in
the left fore-foot hobble, from within to without, and brought back-
wards. The ropes are now crossed, the right being kept under both

Fie. 51.—Honrse SECURED BY THE STUTTGART METHOGD.

parts of the left. Two or three men seize hold of each rope, one set
pulling in a backward direction, the other (those holding the right ov
under rope), in a forward direction ; and assistant at the tail, and
other at the head, pull and push these parts toward the right side
(Fig. 30). The horse falls, and the limbs can then be secured in the
ordinary way, by hitching and lashing the ropes round the fore and
hind limnDbs,

When operations have to be performed on the inferior part of the
abdomen, prepuce, penis, or scrotum, after the horse is thrown the

Fio. 32.—Dawrsa MerHoD oF Casting A Honse.

uppermost rope should bhe passed through the D-ring on the cor-
responding side of the girth, and then hitched round the hind-fetlock
of the same side (Fig. 31). By this means, the upper fore and hind
limbs are drawn close to the body.
B. Danish Method.—The Danish, or Abilgaard’s method, is some-
what similar to the last. There are required a wide and strong
3
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surcingle, or girth, to buckle round the body, with two iron rings
firmly attached to it ; three hobbles to which ropes are attached ; and
a fourth hobble without a rope. The latter is placed on the fore-leg,
which is to be uppermost, the other fore-leg, as well as the hind ones,
having a hobble and rope. The rope from the opposite hind-hobble
is passed through the hobble on the uppermost fore-leg, then through
one of the rings in the surcingle (Fig. 32). The feet are drawn up
towards these rings, though this is not absolutely necessary in many
operations.

C. Derlin Method.—The Berlin, or Dietrich’s method, is simple. The
apparatus consists of four leather hobbles, sixteen to eighteen inches
long, and two inches broad, lined with deer-skin, and the ends fastened
by a strong buckle; each carries a D-shaped ring large enough to freely
permit an inch-thick rope passing through twice. In addition thereisa
three-fourth inch rope, twelve to sixteen feet long, attached to the
D-ring of one hobble, and a side-strap, twelve to sixteen feet long, and

¥i6, 33.—Berniy METHOD oF Tunowise A Horse Dowx.

two inches broad. If itis desired to throw the horse on the right side,
the hobble to which the long rope is attached, is placed on the left fore-
pastern, the other hobbles being fastened on the other pasterns, the
buckles of all being to the outer side, the D-rings directed towards each
other Deneath the horse. The free end of the ropeis then passed
through the ring of the hobble on the left hind-pastern, then through
that on the right hind and fore, and finally back again through the
ring of the left fore-hobble (from the inside to the ouiside) (Fig. 33).
Assistants are placed at the head and tail, and these, pulling simul-
taneously with the assistants holding the hobble-rope, the horse falls
on the right side. If it is required to throw the horse on the left
side, the first or leading hobble is placed on the right, instead of the
left pastern.

Another Berlin method (Hertwig’s) is similar to the preceding.
The apparatus consists of four hobbles, with rings and buckles; arope
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sixteen to eighteen feet long, a side-strap, and two side-lines. The
hobbles are placed as in the preceding method, and the rope passed
through them in a similar manner, with the exception of passing a
second time through the firsthobble. The side-strap (which has a loop
at one end) is placed between the fore-legs, the ends being carried up
towards the withers on the side of the shoulder which is to be upper-
most, to the other side, where an assistant, standing a few feet off,
holds them, ready to pull at the proper time. By this means the
horse is thrown down on the desired place, and it serves to prevent
or limit the animal raising itself at the moment of casting. The
assistant at the tail iz instructed to grasp this with one hand, to
place the other hand on the quarter, and at the proper moment to
push this from him and pull the tail towards him: the object being
to throw the horse down first on the fore-guarters, as experience has
shown that if the horse is thrown on the entire length of the body
suddenly, or first on the hind quarters, fractures of the pelvic bones,
vertebrme, or other serious injuries, readily occur. The feet arve
secured by doubling the rope, in the neighbourhood of the pasterns,
for about three feet, passing the loop so formed between the
fore and hind feet from above downwards, and then carrying the
remainder of the rope through this loop, into which a firm straw
wisp should be inserted. When one of the fore-feet is released, the
metacarpal or pastern bone should be placed on that of the hind-foot,
and there seeured ; the reverse should he done when a hind-foot is
released.  In castration, however, the right hind-foot should be tied
to the fore-leg higher up—say to the fore-arm.

D. Belgian Method.—This method is more particularly employed
for castration, and requires, as apparatus, two hobbles for the front
pasterns, and which may be connected with each other by means of
two short chains, joined by a somewhat large and solid ring; a
hobble with a rope attached, or a side-line furnished with a loop;
two flat or round sidelines, one of which is for the hind leg, the
other to go round the hody or fore-arm. The hobbles are applied to
the two fore-limbs, and the hind one, on which the horse is to lie.
The end of one of the side-lines is attached to the other hind-leg, and
the other end secured around the neck. The other side-line is placed
around the chest, or the fore-arm of the limb which is to be upper-
most. The rope of the hind-hobble is passed through the rings of
the front-hobbles, and traction being applied to this rope, as well as
to that on the fore-arm, and which has been passed over the withers,
the horse falls, a man at the tail and another at the head aiding in
the effort.

E. Norman Method.—This method is especially resorted to in
Normandy for castration. The apparatus is the same as in casting
by means of three hobbles. The animal is placed with the right side
agninst a wall, on the margin of a good casting-bed, and the hobbles
are applied as in the preceding method. The rope or ropes which
draw the limbs together are passed through the two rings of the
front-hobbles, and are attached to a ring fastened in the wall, more
or less behind the fore-limbs, beneath the belly, or above and behind
3—2
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the animal. An assistant seizes the head, another the tail, while the
operator grasps the mane. The horse, being excited, moves forward,
loses its equilibrium by the efforts it makes to relieve itself, and the
operator and his two aides, pulling simultaneously, throw it on its
side. Frbuw® =7

F. Miless Method—A somewhat complicated, but very safe
method of securing a horse, particularly for castration, has been intro-
duced by an American castrator, Mr. Miles, who has been very
suceessful in practising this operation. The following description of
themethod has been obligingly supplied by Captain Russell, F.R.C. V.S,
of Grantham.

Miles’s apparatus consists of two long ropes, each at least thirty-
five feet long, forming the side-ropes; a shackle-rope, sixteen feet
long, with a metal loop at one end ; two cords, each seven feet
long ; four shackles, fourteen inches long, with metal loop at one
extremity ; a twitch, one foot long in the stick, and a spreader.

Fie. 34, —MiLes's METHOD OF Castine A Honse,

For a stallion : First adjust the twitch on the off side of the head,
and fasten it to the cheel of the holter. Take the long side-ropes,
which have been attached together to form a collar; place the loop
so formed over the head. Take one rope at a time, say that for the
off side ; coil it in the left hand ; pass it between the fore-legs, back
to the hind-legs ; here pass it round the off hind-leg from the inside ;
when round, pass it under the rope along the belly, and take it
straight to the collar-rope ; pass it under this, and lay the slack of
the rope in front of the near forefoot. The loop, where it passes
round the hind-leg, should rest just above the hock (Fig. 34).

Then take the rope for the near side ; coil it in the left hand ; pass
between both fore-legs, back inside, and round nesr hind-leg, and
under the belly-rope to the neckrope; under this lay the slack
towards the newr hind-foot.
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The horse must be thrown on the off side; so, to put on the
shackles, one is placed just below the knee on the off fore, another
- under the fetlock of the same leg, a third under the fetlock of the
off hind, and a fourth under the fetlock of the near hind. (These
are put on by passing the metal loop through the other end ; the
metal loop passing from the outside of the leg.) Then take the
shackle-rope ; put the loop on the outside of the near foreleg, below
the fetlock-joint, and pass the rope round the leg, and bring it throngh
the loop, drawing all the slack through ; then pass the end through
the botfom loop on the off fore, thence to off hind, and through to
near hind, thence to the loop under the knee on the off fore-leg, from
the outside to inside, back to the near side.

One man has hold of the halter, Four others now take hold of
this rope, and stand at a right angle to the body of the horse, ready to
pull at a signal. The operator takes the side-rope on the near side,
and having passed the loop hanging above the hock into the hollow
of the heel, he draws up the slack, and holding the rope in his left
hand, he pushes the hind-legs of the animal well under its body, by
lifting one at a time, and the men draw up any slack of their rope.
When ready, the operator seizes the horse’s tail, and at the same
time he gives the word ¢ Ready,” or ¢Pull, drawing the tail down-
wards, and to the off side ; the horse sinks upon the off quarter, and
quictly, without any struggling or jumping, falls upon that side.

To secure the horse: One man, say No. 1, places himself upon
the animal’s head and neck. Another man, No. 2, takes the side-
rope of the near side and holds it firmly in position—the loop now
being under the fetlock. Men Nos. 3, 4, and 5 hold the shackle-
rope. The operator, placing himself in front of the legs, directs
Nos. 3, 4, and 5 to slacken their rope ; so soon as this is done, he
draws the rope out of the two nearest shackles, which are that of the
near hind, and that just under the knee of the off fore ; when this is
done he gives it back to Nos. 3, 4, and 5, to hold tight, while he
fastens the near hind-leg, which is only now held by the side-line.
He takes the rope from No. 2, and, without altering the position of
the leg, with his right hand he takes off the shackle ; he then passes
the rope once round the fetlock, and then makes a half-hitch round
the same joint ; the rope is now outwards over the horse’s loin and
under the off croup. No. 2 here seizes it, and at the same time that
the operator bends the leg on the stifle and hock joints, and so
towards the belly, he pulls in the slack and retains it in that position.
The operator seizes the rope, passes it hetween the hind-legs, and
twice round the fetlock-joint, and then twice more, making a half
hitch knot each time. He then gives the end of the rope to No. 2
to hold, who stands over the croup, while to prevent the knots from
becoming loosened, he places his knee against the rope where it
crosses the loins, and so prevents it from slipping,

The operator, now standing opposite the near foreleg, orders
Nos. 3, 4, and 5 to again slacken their rope; this being done, he
loosens the rope in the metal loop, and removes it altogether from
the near forefetlock. Nos. 3, 4, and 5 pull up the slack and hold
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fast. This leg now is quite unsecured. Taking one of the seven
feet cords, he doubles it, and passing the doubled end round the
fetlock-joint, he passes the ends through the doubled loop; he now
bends the leg on the knee, and pressing the fetlock well up close to
the elbow, one cord he passes under the arm between the legs, the
other he passes under the side-ropes, and meets the other end in
front of the limb, close up to the lower extremity of the humerus,
and fastens securely with a double or single bow, leaving the ends in
the middle of the imh.

Fii. 35.—MiLes's MereoD oF CAsTING A HoRSE.

The near side being secured, the animal must now be turned over.
To do this, the operator instructs No. 1 to turn with the horse, and
when he is turned to again lie upon his head and neck. No. 2 simply
retains his hold, and sees nothing slips or slackens; the operator
taking up the side-line attached to the off side (and which, when the
horse was standing, was placed opposite the near fore-foot, and
should now be lying under, or near, to the knee), places the loop
under the fetlock of the off hind, and draws up all the slack. At the
word ‘Go,” Nos, 3, 4, and 5 pass by the rear of the horse, keeping their
rope taut, and as soon as they are on the other side, by sheer pulling,
without any jerking, they heave the animal over. No, 2 steadies the
horse as it turns, by holding the hock of the already secured hind-
limh. No. 2 remains in the same position as before, still holding the
rope attached to the near hindleg. No. 3 now takes the side-line of
the off hind-leg from the operator, and holds it seeurely, taking care
not to alter the position of the limb. Nos. 4 and 5 let go their
rope ; the operator seizes the metal loop of that rope, and draws it
out of the shackles of both the off fore and off hind fetlock-joints ;
he then removes the shackles. Then taking the side-rope from No. 3,
he secures this leg exactly in the same manner as he did the near
hind-leg ; when fastened, No. 3 holds the end. He then secures the
off fore-leg exactly as he did the near fore, with the other seven foot
cord. He then takes the shacklerope, and passing one end under
both ropes where they cross the loins, and the other end under the
neck-rope at the withers, he draws through the slack, and secures
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them together with an ordinary loop-knot, so as to prevent the ropes
from slipping over the croup if the animal struggles (Fig. 36).

When required to be used, the ‘ spreader’ (an instrument to keep
the hind-legs apart) is thus attached. Loosen the cord loops at its
extremities sufficiently to pass over the hoof, place one over the near
and the other over the off hind-feet ; then Nos. 2 and 3 assistants
depress or elevate their respective legs, until there is space between
to put the arms of the spreader about the coronet of either foot ;
straighten it, and push down the leather connection. Then draw up
the cords, and fasten round the hoof tightly and securely. No. 2
will stand towards the animal’s fore-legs with his rope ; No. 3, with
his rope, immediately behind the operator to the rear.

Fii. 3G, —MrLes's MeTnoD oF CAsTING A HORSE.

To loosen an animal thus secured : Nos. 2 and 3 loose their hold
of the two ropes, The operator unties and removes the spreader.
He then removes the shacklerope from the hack ; then unties and
releases both fore-legs ; then the off hind, and afterwards the near
hind ; takes off the twitch, and removes the collar-rope—either hefore
the animal gets up, or afterwards, as he pleases.

With practice, an animal may be prepared, cast, tied up, and
released again, in from ten to twelve minutes. Five active men are
sufficient to assist. If the twitch has been properly applied, there will
not be a movement on the part of the horse from the beginning to
the end of the securing and untying,. -

To secure a colt : One set of side-lines alone are required, and no
spreader. The animal is cast on the near side at once, as it is not
turned over. First adjust the twitch on the off side. The side-line
is adjusted on the off side as before. The shackles are put on thus:
one under the knee of the near fore, and one under the fetlock of
the same leg, one each under the fetlock of both hind-legs. The
shackle-rope is passed round the off fore under the fetlock, then
through the bottom loop of the near fore to near hind, thence to off
hind and back to the loop under the knee of near fore, and thence to
the off side. Four men only are required. Pull it down exactly
as before, only on the near side at once.

When down, No. 2 takes the side-rope and holds it steady, while
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the operator releases the off hind-leg in the same way he released the
near hind before ; he then secures it in exactly the same way. He
then takes the shackle-rope from Nos. 3 and 4, and, holding all tight,
makes a hitch-knot round the off fore-leg just above the fetlock-joint,
to hold all fast ; or, should the colt struggle, it might tear the rope
out of the hands of Nos. 3 and 4 with the near hind-leg. Nos. 3
and 4 then hang on to the end of the rope. Then he takes the end
of the siderope, and hitches it over the cap of the hock of the off

Fre, 87.—MiLes's Mernop or Casrixa a Corr,

hind-leg, and No. 2 seizes it and draws the leg away from the horse
outwards, and so exposes the parts to be operated upon. I always
attach a cord from the collar to the rope crossing the loins, to prevent
it from slipping.

To release a colt : Untie the rope at the back, unhitch the shackle
from the off fore-leg, loosen the rope and take it off the off fore-foot,
then pull it through the other two shackles, remove the shackles,
loosen the hind-leg, take off the twitch, and the animal can get up.

A colt may'be secured, cast, tied up, and released in five or six
minutes, ’

H. The Inglish Method.—This method, which is that perhaps
most generally adopted, consists in the application of the hobbles
already described, or ‘more or less modified (Fig. 38). The apparatus
required is a set of hobbles, sideline or web-rope for the fore-arm,
mask or leather blinds, a head-collar or snaffle-bridle, and for certain
cases a surcingle and twitch. The head-collar or bridle being securely
fixed on the head, the horse placed conveniently on the hed of
material upon which it is to le, the blinds put over the eyes, and,
if necessary, the twitch applied to the nose, and the surcingle fastened
round the body, the hobbles are put on. Five or six persons (with
a large and powerful horse even more) are required—one, a strong
active man, or two, for the head, two or three for the hobble-rope,
one for the arm-rope, and another, perhaps, for the tail. The horse
is placed with the limbs as close together as possible, and the chief
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hobble—that to which the chain is attached by the finger-serew—is
put on the left or right fore-pastern, according as it may be desired

Fio. 38.—Iurnovep Excrisg HoeBLES.

to have the horse lie on the right or the left side. ~If we suppose the

Fie. 59.—ExavLisa Mernon or Turowise Dows A Horse with HOBBLES.

chief hobble to be placed on the left fore-pastern (Fig. 39, A)_, t}len
the rope should be passed through the ring (from outside to inside)

* In drawing this ent, which represents the hobbles placed to throw the horse
on its left side, the artist has made a mistake in the position of the two upper or
left side hobbles, They should have been the reverse way : the buckle and the end
of the strap outwards, as in the lower hobbles.
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of that on the left hind-pastern (B), through that of the hobble on
the right pastern (C), forward to that on the right fore-pastern (D),
through which it is passed from without to within, through the ring
on the left front-pastern, so as to lace through all the hobbles
(Fig. 39). Tact, care, and patience are needed to put on the hobbles
and pass the rope through the rings,

One end of the side-line or web-rope is fastened around the left
fore-arm, the rope itself being carried over the withers to the right
side, where it is held by an assistant. The assistant at the head
should hold the reins or rope firmly and close to the head by one
hand, while the other hand should grasp the left ear. If a twitch is
used, it ought to be short, and attached to the left cheek-strap of the
bridle or head-collar. The two or three assistants being at the habble-
rope, and another holding the tail, at a given signal all pull, the hobble-
rope being drawn vigorously forward or outward (Fig. 40), the tail
pulled backward and to the right side, and the fore-arm rope also
outwards on the right side ; while the man in front pulls or pushes

Fre, 40.—Horse pEING Trrows Dows,

the head and neck towards the ground on the right side, throwing
himself upon the head when it reaches the litter, and keeping the
nose extended from the chest and the neck bent back, though taking
care to maintain the nostrils free. If the halter-rope or reins are
passed over the neck before the horse is thrown, and strongly pulled
when the other assistants are pulling, it will greatly tend to extend
the head (Fig. 40). 1f all the assistants act with promptitude, vigour,
and address, the horse should fall somewhat gently on its side.
Above all, the hobhle-rope should not be pulled too energetically,
lest the animal fall suddenly and heavily, and sustain internal injury.
The fore-arm rope and the man at the head should be chiefly instru-
mental in causing the horse to fall, when the limbs are being steadily
drawn together by the hobble-rope.

The animal being thrown, and the hobble-chain pulled through
the rings as far as possible, the spring hobble-hook is passed into one
of the links neavest the hobbles, and the limbs are then secured.
When greater security is desired, in order to prevent accidents, or
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when it is necessary, for greater convenience in operating, to release
one of the limbs from its hobble, what are called cross-hobbles’ are
placed on the hind and fore limbs (one of each) above the hock and
knee, and the diagonal limDbs, or those of one side, can he drawn closer
together, by means of the strap and buckle, towards the middle of
these hobbles (Fig. 41).

Fro. 41.—Cross HopBLES.

In some cases the cross-hohbles do not afford complete security, or
donot maintain the limbs sufficiently steady ; and in order to obtain
this, and also to fix a particular fore or hind leg in a certain position,
other arrangements mnst be made.

When it is necessary to flex a hind-limb to a considerable extent—
i.t., to carry it forward so as to expose the inner aspeet of the opposite
leg, or the inguinal and pubic regions—it may he fixed to the neck,

the chest, or the fore-leg.

(@) To the Neck.—Supposing the left hind-leg the one to be flexed,
it is released from the hobble (if the cross-hobble is on), and the
loop of the web side-line is placed on the pastern or around the
shank ; the rope is then passed over the shoulder, round and beneath
the neck ; and if the cross-hobble is not on, the end is ziven to an
assistant who stands towards the horse’s nose, while the leg is un-
hobbled. While the assistant pulls the line so as to bring the leg
forward and up towards the shoulder, the operator assists by pushing
the hock. When the foot is as high as the elbow or point of the
shoulder, the line is passed two or three times around the pastern
from above to below, then carried hack and held by the assistant in
such a way as to keep the hock in a state of semi flexion. Or the
line, instead of being passed first over the shoulder, is passed directly
under the neck, then up over the shoulder, the leg being carried
forward by drawing the line backwards, and is fixed by passing it
round the pastern from below to above two or three times.

An ordinary hobble and rope will also suffice for this purpose ;
but it is well to have the neck protected from chafing by placing a
cloth around it, or a strong leather collar to directly attach the rope
to would be an improvement.

Another method is to fix one end of the line round the shank,
carry the other end over the shoulder, around the neck, back under
and around the hock, and forward again towards the withers, where
it is drawn up and held by an assistant. Another assistant should
he placed towards the chest, to pull the line upwards and backwards
(Fig. 42).
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(b) Around the Chest.—The web-line being attached by one end to
the hind-pastern, the other end is passed between the fore-limbs,
beneath the lower shoulder, and given to an assistant placed behind
the back, who pulls tightly, so as to bring the foot towards the chest,
while the hobble is taken off. The line being then drawn towards
the withers, until the foot is at the elbow, it is passed two or three
time? around the pastern, and then carried backwards, where it
is held.

(¢) To the Fore-leg.—The hind-leg may he fixed to the lower part
of the fore-arm, or middle of the shank of the fore-leg of the same
or the opposite side. 'When attached to the opposite foreleg, it is
better to select the shank than the fore-arm, as the position is less
forced and injury is not so likely to occur. In both positions the
mode of fixation is almost the same.

T16. 42.—Frexiox or tii Hixp-LEG 1¥ THE LATERICUMBENT PosITION.

Suppose it is desired to attach the left hind to the fore-arm of the
left fore-leg. One end of the web-line is fixed to the hind-pastern or
shank, the other end is passed above and round the knee, back to
beneath the left hock, round which it is carried, and the end given to
an assistant standing at the withers. The hobble is taken off the
hind-leg, which is then drawn and lifted forward by the assistant and
operator, until the hind-pastern reaches the knee or lower part of the
fore-arm, when the line close to the pastern is crossed round this,
then passed transversely beneath the fore-arm and above it, making
another cross-turn, so as to intersect the preceding turn in X fashion,
heing finally carried beneath the fore-arm, around which and under
the pastern it is passed horizontally, so as to secure the other turns.
The end of the cord is tied at the pastern or given to an assistant.
The same procedure will serve to fix the hind-limb to the shank of
either of the fore extremities.

When it is required to flex or fix a forelimb to a hind one, this
may be done by attaching it either to the lower end of the leg or to
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the shank of the latter. The method of doing this does not differ
from that described for fixing the hind-limb. The line is actached
-~ at one end to the shank or pastern of the foreleg, the other end is
passed back around the hind-leg, then forward beneath and around
the fore-arm (Fig. 43), where an assistant, standing at the croup,

FiG. 43, —Arracimixg toe Fore 1o 1HE Hinp LEG 18 mRE Latericuanest PusiTios.

holds it until the pastern has been released from the hobble; this
done, the fore-leg is pulled and carried back until the pastern lies
above the hock (or on the shank, as the case may be), when the line
is passed twice round the limbs, cross-ways, and then tied, or the
end given to an assistant to hold (Fig. 44).

Fi. 44, —Tur Fore ATTACHED To THE Hixp LEG 15 THE LATERICUMBENT POSITION,

To MAINTAIN THE ANIMAL IN THE DORSICUMEENT POSITION.

Hitherto the horse has been lying on its side (latericumbent
position), and secured in that position. But for operations on the
inferior parts of the body, and particularly in the inguinal, pubic, or
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pre-pubic regions, it may be necessary to place it in the dorsal
position. This is ordinarily accomplished by pulling the animal
half over by means of the hobble-rope, and bolstering each side of
the body—towards the shoulders particularly—with trusses or bags
of straw.

Another plan is to pass a long and somewhat strong piece of wood
below the hobbles, between the fore and hind feet ; a rope being also
tied to the chain there. The rope is pulled to one side so as to raise
the animal on its back, in which position it is maintained by holding
up the piece of wood, at the same time the rope is pulled on one
side, and that of the hobbles on the other—the body being propped
up by bundles of straw at each side.

A third method is to flex the four limbs against the trunk, two
and two together—the fore and hind leg of the same side—at the
level of and behind each elbow, to two iron rings joined by a strong
strap or rope placed across the back. Or each end of a back or loin
strap or rope may be placed on the shank-bones (previously bandaged
to prevent abrasion) of the hind-limbs ; the more this is shortened,
the closer these limbs are drawn to each side of the body, and conse-
quently the wider apart they are. If a narrow strap or a rope is
employed, it is well to have a thick blanket over the back, next the
skin, to prevent bruises.

RELEASING A HorsE vroM THE CASTING AND RESTRAINING
APPARATUS.

Nearly as much eare is necessary in releasing a horse from the
apparatus, with which the animal has been thrown and seeured, as in
applying it. All ropes and straps, besides the hobbles, should he
cautiously loosened, and disengaged legs returned to the hobbles. Iif
the horse has been in the dorsal position, it should be placed on its
side ; then remove the twitch and mask. To unfasten the hobbles
from the pasterns, the operator stands facing the soles of the hoofs,
s0 as to be out of danger, and unscrews the pin which attaches the
chain to the chief hobble ; this undoes all the hobbles, which fall off,
and the horse is allowed to get up, care being taken that there is
sufficient litter where the feet are to be placed.

Accidents Incidental to Throwing Horses Down.

The accidents likely to occur in throwing horses down for opera-
tions, and while they are down, are various, and may oceur through
neglect of ordinary precautions, or from unforeseen circumstances.

They may be due to (1) insufficient securing of the animal ; (2) too
much force employed in the application of means to limit its move-
ments ; (3) insufficient precautions to prevent injury from surround-
ing objects, restraining apparatus, or falling on the ground; (4)
obstructed respiration through the restraining apparatus, or the
carelessness of assistants; (5) throwing down immediately after
feeding or watering, or at an advanced stage of pregnancy.

In the standing position, abrasion or wounds of the skin may be
produced (1) by the twitch, the hobbles or side-line, or falling; (2)
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fractures from struggling; (3) or muscular lesions, also from severe
struggling.

To prevent these, the twitch should be carefully and humanely
applied ; the horse should stand on a non-slippery floor or bed of
litter, and wear knee-caps ; flannel or cloth should be interposed he-
tween the hobbles or sideline and the skin; if possible, a thick rug
should cover the body ; and if fracture of the ¢cranium or orbital arch
is likely to happen, the mask or leather blinds should be worn.

In the decumbent position the same accidents may occur, and also
(1) luxations, (2) temporary or permanent stiffness or paralysis of a
limb, limbs, or body, (3) rupture of viscera, and (4) asphyxia. Luxa-
tions and fractures are always more or less serious, and are often
unavoidable. Fracture of the vertebrz will be noticed hereafter ;
fracture of the bones of the limbs and pelvis is not unfrequent, and
is to a large extent preventible. Temporary stiffness or paralysis is
observed when the animal gets up after the operation ; it is due to
pressure on or fatigue of muscles, compression of nerves or blood-
vessels of the limbs by the restraint, or by the cramped position of the
limbs. This may disappear in a very short time, or it may continue
for a long period. If muscles are bruised cr lacerated, abscess may
form. Ordinary precautions may avert such an accident, and espe-
cially keeping the animal under restraint as short a time as possible.
If the operation is to be a long and painful one, anmsthesia should
be resorted to. To prevent rupture of viscera, operations should be
performed when the animal is fasting. Asphyxia is generally due to
obstruction of the nostrils by the litter, the twitch, or assistants, to
pressure on the windpipe by the throat-strap of the head-collar or
ropes around the neck, or by compression of the chest or belly by the
assistants. To mention the causes of this accident is sufficient to
indicate means for its prevention.

Fractures, as has been stated, are generally the most frequent and
serious accidents, and they may oceur under several conditions—as
when the hobble-chain does not run quickly at the moment the rope
is pulled, through the assistants not being sufficiently expert or
vigorous, or from the violent struggles of the animal when it is de-
cumbent. But, as Professor Dieckerhoff, of the Berlin Veterinary
School, justly observes, ¢ Of all the injuries produced in throwing
down and securing horses for the purpose of veterinary operations,
fracture of the vertebral column is the most frequent.’

He also judiciously remarks :

 The occurrence of this accident has been often registered in the
literature of the past thirty years. In my own experience it has
happened fourteen times, and aside from this I have knowledge of
seven others not otherwise recorded, which have occurred in the
practice of colleagues, and heen communicated privately. In all of
the aggregate twenty-one cases, the fractures were distributed among
five vertebre, involving either the last two dorsal, or the first three
lumbar. Of my own fourteen, eight involved two vertebra simul-
taneously : in one case the 17th and 18th dorsal, and in two the 2nd
and 3rd lumbar vertebrz were broken together. In the other cases
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of double fracture, either the 18th dorsal and 1st lumbar, or the 1st
and 2nd lumbar vertebrz had been broken in common., Never were
more than two bones involved.

¢ Of the six horses in whom but one vertebra was affecied, this was
the 1st and 2nd lumbar in two cases each, and the 18th dorsal and
Jrd lumbar in one case each.

‘In all these cases the bodies only, never the arches or processes,
were fractured.

‘Of my fourteen cases, thirteen occurred while the horse was on
its side, the fourteenth while it was on its back. It must be here
remarked that I perform but few, relatively, of my operations with
the horse on its back. Of the seven cases otherwise communicated
to me, two occurred in this latter position.

‘My cases occurred with the following numbers in various kinds
of horses: One was a heavy dray-horse, two English thoronghbreds,
seven half-breed blooded stoek, and four were of the blooded country
stock,. Age appearcd to make no difference. The youngest horse,
a thoroughbred English stallion, was three; the oldest, a coach-
horse (stallion), was twenty-one years old.

‘Tt 15 understood, of course, that the character of the operation
itself has no inflnence whatever on the causation of vertebral frac-
tures ; but to be exhaustive, I will mention that—

*One case occurred in castration.

One ’ N operation for fistula of the vas deferens.
Two ,, - extraction of a molar.

Four W & neurotomy.

Four ., . firing,

Two 5 . spayling.

‘The occurrence of the fracture, which is always at the moment
when the horse resists manipulation violently, is recognised hy a dull
crackling, sometimes even grating, sound. The sound is so charac-
teristic, though difficult to describe in words, that the expert instantly
recognises its fatal import. But still it cannot be regarded as exclu-
sively pathognomonie, for occasionally a similar sound is produced
hy horses in extending the lateral muscles of the thigh when the
ligaments of the hip-joint are put upon the stretch, and yet the
animals have sustained no injury.

‘Immediately after a fracture has oceurred, profuse perspiration
takes place, the flanks and thorax exhibiting this especially. Even
here it must be recollected that individual horses may, purely from
fright incident on the throwing, manifest more or less sweating,
Therefore this is not a pathognomonie sign either. The fracture can
be recognised as such with absolute certainty only when the animal
is loosened and encouraged to get on its feet, It will then be found
that it prefers to remain lying on one side, and although it may be
made to rise on its fore-feet, it will soon fall back. Some horses are
instantly paralyzed in the hind-quarters, and cannot even raise them-
selves from the ground. The majority, however, especially if well
supported by means of the tail, can stand up freely ; some of these
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soon fall again. Others can even walk with assistance, their hind-
legs dragging more or less, usually one of them more so than the
_other. In one case, I knew a horse to stand six, another twelve,
hours in the stall ; then they lay down, never to rise again. Finally,
one horse, with fracture of the 2nd lumbar vertebra, was able to go
alone to its stable (exhibiting the dragging of the hind-legs), and
could stand for two days without aid. It fed but little, however,
and showed feeble respiration and pulse. On the third day it was
down, and could not be raised, even with assistance.

¢ All horses affected thus exhibit profuse perspiration, especially of
the head and neck, and while lying down execute violent movements
with the fore-limbs.

¢ The different reactions exhibited by horses suffering from fracture
of the vertebral column depend on the condition of the spinal cord.
If the latter is seriously compressed by spicul® of hone or extravasated
blood, instant paraplegia is the result. Such animals exhibit, as a
rule, no sensibility when pricked in the hind-quarters.

¢In other cases, it is either feeble hemorrhage or inflammation of
the cord which determines the paralysis.

¢ All the cases occurring in my experience, as well as those com-
municated to me by others and registered in our literature, were
incurable. This unfavourable result is readily explained by the fact
that the fracture always involves the bodies of the vertebrz, and
therefore directly implicates the spinal canal. From this I believe
myself justified in stating that all fractures of the vertebral column
proc}uced by muscular action during the throwing of horses, must bhe
fatal.

*The mechanism of the fractures under discussion is attributable—
as the French writers, and later Hertwig, Hering, and others have
shown—to the muscular exertions made by the animal with the
object of liberating itself from its constrained position when
thrown.

¢ Hering, in his “Operations lehre,” gives as the prinecipal cause
the convex bending of the vertebral column, resulting from the
binding together of all the four legs, and the force exerted hy the
animal to overcome this uncomfortable position.

¢ According to my observations, three factors are active in the
causation of these fractures.

¢In the first place, the animal must have some object as a poind
d’appui for one hind-leg, which point must be connected either with
one of the other extremities or directly with the trunk. As, owing
to the manner in which the horse is secured, the hoof itself is always
left free, the point of support must be either the fetlock or metatarsus
of the other hind-limb. Since the animal, when lying sideways, has
no free extensor power over the hind-limb nearest the ground, only
the foreible extension of the upper or free limb comes into play. If
the horse is on its back, the forcible pushing against the foot 1s pos-
sible for both hind-limbs. Horses lying on their backs have both
their hind-limbs to jerk up alternately, and with each such movement
the pelvis is slightly raised.

4
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‘Secondly, the horse must make the vertebral column tense,
This is effected by the contraction of the spinal extensor muscles,
which are supported in their leverage by the fixation of one or hoth
of the hind legs, as just described.

¢ Thirdly, the horse must, simultaneously with the extension of
the hindleg and that of the vertebral column, draw its pelvis
to one side. This is effected by a forced contraction of the gquad-
ratus lumborum, its congeners, and the longissimus dorsi, as well as
the glutei muscles. If the horse is in the lateral position, this
latero-flexion of the pelvis can only take place towards the side
which is uppermost. And it is also observed that if the horse latero-
flexes the pelvis while on its back, the stretching of the hind-legs
always takes place towards the opposile side.

‘No one of these three elements in itself will produce a fracture,
they must all coneur. By reason of the jerking lateral flexion of the
extended lumbar and last dorsal vertebrz, the vertebral bodies are
pressed against each other on that side where the lateral flexion
takes place. Since, owing to their spongy structure, these bodies are
unable to resist this one-sided pressure, disunion must occur in one
or two of them, As a rule, the vertebral bodies break into several,
even as many as five, eight, or more pieces. The fissure always
extends into the spinal canal, although a dislocation of the fragments
does not necessarily take place. That the fracture only oceurs at the
two last dorsal and first three lumber vertebrz, is due to the fact
that only these five vertebre can be flexed sideways.

¢ The most important of the three eticlogical factors is the pressure
against the foot of the outer (free) hind-limb. Fracture may occur
in horses whose outer or upper hind-limb is not even loosened. I
saw, in two of my cases, fracture taking place, Bracy Clarke’s method
and apparatus (improved hobbles) having been employed, and the
four limbs being held together by a lock and fetlock rings. Such a
fastening is too strong, and does not * give” sufficiently.

¢Still more dangerous is the loosening of the outer hind-limb by
carrying the rope around the thigh, then over the neck, and back
over the withers, and with this pulling the {fetlock towards the
thorax and fixing it in that situation. The action of this fastening
is supported by an assistant kneeling at the thorax of the animal,
bending the toe back, and holding it thus. The object of this method
is to keep all the joints of the outer hind-limb in a flexed position.
Were this feasible, the method would have great advantages; but,
unfortunately, I have found that the rope thus secured, plus the
assistant, are unable to prevent the sudden extension of the limb,
and I have several times had fracture occur under exactly this con-
dition. The prejudicial influence of this mode of fastening is ex-
plained by the fact that the horse, by extending its back, gains so
much room for play within the rope that it can bring the fetlock of
that hind-leg down to the carpus of the outer fore-leg. and thus press
the latter limb with considerable effect against the fetlock.

¢ The danger is much less when the outer hind-fetlock or metatarsus
is secured to the outer metarcarpus. Even here, however, the strain-
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ing can not be entirely prevented. In one of my cases, in which I
operated, on account of a spermatic fistula, in the dorsal position,
and the animal suffered a fracture of the vertebral column, I had
employed this method as recommended by Hertwig,

* The next most important factor is the extension of the vertebral
column. Horses are particularly addicted to this movement, which
is facilitated when the back lies on a higher plane than the limbs ;
also when the bedding is not elastic enough. A horse thrown on a
high dung-heap is less liable to a vertebral fracture than one thrown
on a thin layer of straw, or the mere floor. Hering insisted that the
head and neck should be kept extended, and Gerlach has made the
same suggestion.

‘But I have found. that this procedure has very little effect, for
even two trustworthy and expert assistants may fail to keep the
head well extended, in powerful horses. The sudden flexion of the
head often takes place so unexpectedly that it cannot be prevented,
and before the head can be adjusted an accident may have happened.
And again, even a well-maintained extension of the head is not suffi-
cient in all horses to neutralize the extension of the longissimus dorsi,
and still less the extension of the glufei and wastus longus muscles
through straining. I do not go so far as to say that the procedure
of extending the head is entirely valueless as a prophylactic against
vertebral fracture, but I would from experience warn others against
a too exclusive reliance on its efficacy.

*The third casual factor, the lateral flexion of the pelvis and
lumbar vertebra, is the keystone of the etiology, and is facilitated
by the fact that the horse in the lateral position cannot be loaded to
any extent, or with any considerable weight. Frequently it cannot
be avoided that the assistants sitting on the trunk glide off, so that
the henefit of their weight—a very questionable one under any cir-
cumstances—is entively lost. I will add that the lateral flexion of
the pelvis, like the vertebral extension just deseribed, is much
facilitated by hard or inelastic bedding,.

‘Having thus examined into and explained the specific causes of
vertebral fractures, I was enabled to apply a rational prophylaxis,
and have found the measures subjoined in this article useful in this
direction :

¢ A, Prophylactic Measures to be Employed when the Animal is Operated
on in the Lateral Position.—1. The bedding on which the horse is
thrown must be as elastic as possible. The best place is a dung-
heap, but where this cannot be had, a thick layer of straw should be
provided.

3. During the operation, the animal should lic lower with its
back than its limbs.

3. The head of the thrown animal should be kept as much
extended as possible. As I have already explained, I do not lay any
great stress on this measure ; still, to a certain degree it has the
effect of preventing the animal from attempting to liberate itself from
the fastenings.

‘4. Should the horse be thrown with four pastern-straps, the too

0]
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close union of the four rings by the chain and hook (or lock)is to be
avoided. It is better to fasten the rope by means of a small wisp of
straw, which has the advantage of depriving the animal of the power
of straining its limbs.

¢5, The best preventive measure I have found to be the applica-
tion of the hobbles to the free hind-limbh. Sinee nearly two years, I
have been in the habit of passing a thick, soft rope around the out-
side or upper hind-leg, above the hock, and twisting it by means of a
stick about four feet in length. By this means the lendo Achilles is
pressed so closely against the bones that the horse loses the power
to strain the leg from any part of the foot. It can make short
jerking movements, but is incapable of performing any considerable
extension, :

The use of this apparatus, so frequently used in the manipula-
tion of horned cattle, has not been mentioned in any text-book as
applicable to the horse. But this simple measure deserves a general
trial, I never knew it do any damage. That a thin rope should not
be used is clear, as by it the skin might be cut.

¢ There are operations in which it is almost impossible to succeed
without tying the upper hind-leg to the corresponding fore-leg, or to
a strap passed round the chest or neck. The hobbles are a very good
safeguard in the adoption of such methods. At the same time, it
has, like the twitch applied to the nose or jaw, the effect of subduing
the viciousness of some horses. In case the operation is to be per-
formed on the hobbled limbs, the additional advantage of a more or
less bloodless operation is gained, since the bloodvessels are com-
pressed by the rope, as by a tourniquet ; in fact, it is a sort of rude
tourniquet.

¢6. Instead of the customary methods employed for securing the
outer hind-leg, the disadvantages of which I have frequently experi-
enced, I employ the following simple and commendable procedure.
I first slip a strong surcingle, about two hands-breadth, over the
hoek of the upper leg. This being secured, it is passed forwards
between the two fore-legs, under the neck, and up around the withers
back again. Then I bring the rope under the loop, between the two
thighs, passing backwards, giving it another turn over the hock.
The end is held by two assistants standing near the lumbar region
of the horse. The hobble-strap of the upper hind-foot is unfastened.
An assistant seizes the rope at the withers, and another the part
which passes round the hind-leg. Both by steady pulling bring the
hind-leg forwards. Their task may be assisted by a third assistant,
who, kneeling at the thorax, draws the foot towards the costal margins.
As soon as the foot is far enough forwards, the assistants give the
rope a strong pull. Generally, I make the third assistant bend the
hoof backward with his hand, although this is by no means essential.

¢ With this ready method, the foot proper (tarsus, metatarsus and
phalanges), remains free from any appliances. The horse cannot,
therefore, use that foot in straining the limb ; with the loss of that
power the most dangerous of the elements producing vertebral
fracture is abolished, and the additional advantage is gained, that
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the portion of the surcingle around the leg has the same action as
the Eobbles. I have performed many castrations and other opera-
tions with this method, and without a single accident. I am con-
vinced of its great advantages, and do not doubt that its general
introduction would prevent many vertebral fractures as well as
fractures of the thigh-bone.

‘B. Prophylactic Measures to be Employed when the Animal is Operated
on while on its Buck.—Where it is necessary to place the horse in the
dorsal position, all fastening of the hind to the fore limbs should be
avoided, if possible. Where such fastening is necessary, it will be
well to place the animal slightly under the influence of chloroform—
that is, sufficiently so to stupefy it. It is sometimes of advantage to
apply the hobbles around both hind-legs, and further to keep the
animal directly, and not obliquely, on its back ; so that if its legs are
jerked, they jerk upwards only.

‘C. General Prophylaxis—1. Depriving the animals of both food
and drink before throwing them, has been recommended hy Gerlach.
The object of this is to render them more docile. But the starving
of spirited well-bred horses for only twenty-four hours does not
suffice to subdue them, and this object is only attained, to any extent,
when this has been done for from forty-cight to sixty hours. Even
with this, it must not be supposed that all risk is obviated, for high-
bred animals will resist, even after receiving absolutely no food or
drink for several days. The veterinary surgeon should also bear in
mind, that horses starved for any length of time often lose their
appetite, and this fact should teach him to resort to such a harsh
measure only with vicious and high-tempered horses; for this class
alone has Gerlach recommended it.

2, In general, as regards the avoidance of fracture, RAREY’S
method has unquestionably this advantage : that the horses are tired
out completely, and after being secured, are therefore less inclined to
strain and resist. But this method is not always applicable. On the
whole, however, I consider it to fulfil the same indications, without
causing so much suffering as the starving method.

“3. The twitch applied to the upper or under lip, seems in many
cases to diminish the sensibility of the horse with regard to opera-
tions, but it has no special or noteworthy value in preventing the
occurrence of vertebral fracture.

¢4, Chloroform narcosis would be an excellent preventive, if it
could be produced before the animal is thrown, But this is not prac-
ticable. And then, again, horses at the beginning of the anzsthesia
do not liz down, but stagger about from side to side, and then finally
Jfall down. Should the surgeon, on the other hand, try to narcotize
the horse when the latter is on the ground, he will find that during
the first stage of the inhalation—and with few exceptions— the horse
will struggle very violently. Therefore, the administration of chloro-
form does not enable us to dispense with the other aids, particularly
the hobbles.

‘That chloroform does prevent severe muscular exertion, and thus
is of great value in preventing fractures of the vertebrz, must be




54 MANNER OF SECURING ANIMALS FOR OPERATION.

evident, however. I therefore, besides the above-mentioned method
of fastening and the hobbles, employ also this anmsthetic agent, and
through its employment am enabled to meet one other indication,
namely, to keep the limb altogether quiet and relaxed in case of
subeutaneous operations.

‘Both objects are accomplished without administering chloroform
to the horse, so far as to render it entirely unconscious. In fact, I
may say, collaterally, that absolute narcosis, which is attended with
danger, is rarely necessary or indicated in the case of the horse.”*

Naotwithstanding Dieckerhoff’s opinion as to the gquestionable
utility of maintaining the head and neck extended, with the view of
preventing injurious struggling, I am convinced, from long experience
and observation, that it is a most useful—nay, essential precaution.
It is true that it is sometimes almost impossible, by manual force, to
maintain extension of the head and neck ; but this can easily be done

Fi¢. 45.—HEAD AXD CRUPPER APPARATUS T0 PREVENT BROKEN BACK.

by mechanical means. TFor instance, it can be effected by placing a
stout girth or surcingle round the chest; on each side of this is a
buckle, to which a strap is fixed, these straps meeting in the middle
towards the withers, form one strap, which passes up the ridge of the
neck to the head-collar, on which, between the ears, is a buckle to
receive the strap. By this means the head can be drawn back as far
as may be necessary. Or the strap may pass singly from the top of
the surcingle to the head-collar, while another in the form of a
crupper passes from the surcingle to the tail (Fig. 45). This apparatus,
introduced by Mr. E. Cooper Smith, M.R.C.V.8., answers well.

For facility in operating, and also to prevent accidents in throwing
horses down, various contrivances have been introduced from time to
time at veterinary schools and establishments, where operations were
frequent. They have generally been based on the plan of the machine

* ¢ Wochenschrift fiir Thierheilkunde und Viehzucht.'
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first brought to notice by Heerdt, and improved by Fromage de
Feugre, Kersting and Owen, and which consisted of a vertical table to
which the horse was fastened as it stood, this being then lowered from
the top until it became horizontal—carrying the horse with it, and so
]la.ying the animal on its side without any viclence or risk of acci-
dent.

Fie. 46.—0perarixe TapLe : VERTICAL POSITION.

This machine has been still further modified and improved, antil
now it is almost perfect. Occupying but a small space, itis composed
chiefly of ironwork, with a large oak platform, the face of which is
covered with well-stuffed cow-hide leather, and furnished with head-
collar, girths, hobbles, etec., necessary to secure the horse, and which

D T
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Fi1c, 47.—0PERATING TABLE : HORIZONTAL POSITION.

are fixed on the other face while the horse is standing, and the plat-
form is vertical. The machine is fixed or movable; in the latter
case it can be moved on rails; in the former it may be fixed in a
convenient situation.

Fig. 46 represents the machine with the horse attached to the
platform, all that is required being to tighten the hobble-ropes on
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the other side. So easily is the apparatus worked, that a young
lad can readily bring the platform and horse to the horizontal posi-
tion.

In Fig, 47 the platform is shown in the horizontal position, and
the horse secured and placed for operation, without any necessity for
assistants. By means of openings through the platform in various
places, the animal ean be laid on its right or left side, and the limbs
disposed of in any direction necessary for particular operations. The
advantages of such a machine are obvious. They may be summed up
as follows :

1. Avoidance of the dangers attending the ordinary system of
throwing horses down.

2. Allowing the horse to get upon its feet again, easily and without
danger.

3. Perfect safety of the operator, who can operate easily and com-
fortably.

4. Assistants are dispensed with.

5. Saving of time for the operator.

6. Economy in space, and no expense for litter.

7. Greater cleanliness.*

SECTION IL

MANNER OF SECURING THE OX FOR OPERATION.

I. In the Standing Position.

The majority of operations are performed on the bovine species in
this position, and the means of restraint are various. The ox is not
so amenable to the influence of the voice and caresses as the horse,
and these cannot therefore be relied upon.

To secure the head is the chief object, as this prevents attacks and
struggles ; in all operations, it is achieved as follows :

1. An assistant places himself on one side of the neck—the left,
for instance—and with the corresponding hand seizes the horn on
that side of the head, while he passes the other hand between the
horns down to the nose, inserting the thumb into one nostril, the
first and middle finger into the other, and firmly seizes the septum.

In many cases a tap on the horns with a stick will render the
animal more docile.

2. Oneend of a long cord is tied round the base of the horns ; it is
then passed backwards, forms a turn round the chest, another round
the loins, and is fastened to the root of the tail, so as to elevate the
head in such a way that when the animal attempts to lower it, the
cord induces so much pain and discomfort that it desists.

3. Tying the head to a pillar, post, or tree, by means of a cord
fastened round the base of one horn, then round the other horn,

# The agent for these machines is M. H. Figuitre, 57, Rue Nau, Marseilles.
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around the neck and the first horn, and around the post back to and
around the second horn, again round the post, and finally around the
nose, where the end is held by an assistant. There are other methods
of tying the head, but they are all on the same principle, and are
adapted to special operations.

4, Applying the ¢ nose-clamp ’ or ¢ bull-holder.” This is an instru-
ment for seizing the nasal septum in a more powerful and secure
manner than can be done by the fingers. It varies somewhat in

=

g Fra. 48. ) Tic. 49, Fic. 50.
SIMPLE Nosg-CLaMp, ScrEW NosE-CLAMP. Nose-Cramr, wiTH KEEPER.

construction, but in principle it is the same. In some patterns it is
merely hinged, and the hand maintains it closed (Fig. 48); in others
it has a serew (Fig, 49), or a sliding keeper, which keeps it closed
(Fig. 50), and this may be supplemented with a spring (Fig. 51).
The latter is a good model, though there are others with screw and
spring, or rack and spring, to which the preference is sometimes
given,

Fic. 51.—Nose-CLAMP, WITH SPRING AND KEEPER.

It may be remarked that bulls, and sometimes troublesome cows,
wear a nose-ring permanently, which is very advantageous in seizing
and handling such animals. This ring is of iron or copper, and
jointed, so as to be easily introduced into and removed from the
nose (Fig. 52). A round piece of the nasal septum is cut out by
means of the nose-punch (Fig. 53), leaving a hole for its reception.
This ring may have a small additional ring within it, in order to
attach a rope or the hook of a long pole ; or it may have an eyelet
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or hole in its side for the same purpose. The Alsace ring (Fig. 54)
is of this description, and the eyelet may allow the passage of a strap,
which is joined by means of a buckle to two other straps passing
around and between the horns (Fig. 55). There are various other
patterns of rings, but in all the principle is the same.

Fic, 52, —Nose-Rixa,

With certain bulls or cows, a rope passed through the nosering
would be insufficient to lead or control them. A long pole is there-
fore employed, this being furnished with a spring or spiral hook to
hold the ring,

A modification or improvement in this controlling apparatus is
that introduced in France by Vigan. Thisis a pole furnished near one

Fro. 53.—Nose-Puvcn.

end with a somewhat long, low staple, through which passes a leather
surcingle that goes round the animal's chest ; the other end is armed
with an iron prolongation, about eight inches from the termination
of which is a fixed hook descending at a right angle, and which is
inserted into the mose-ring, while at the very end is a loop or ring
sufficiently large to admit the hand easily (Fig. 56). A strap passing
around the horns and this pole, attaches it still more firmly to the
head. So potent is this instrument as a constraining and restraining
apparatus, that a young person can easily control a very vicious and
vigorous animal.

These means of restraint applied to the head, are sufficiently
potent to enable the majority of operations to be performed on the
bovine species in the standing position. In special cases, however,
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the operator has to protect himself or assistants from injury by the
limbs (particularly the hind ones) of these animals, and various
methods may be resorted to with this object. The principal are :

ALsaCE NoSE-RING AND Fra. 5.
Hiap-8raLL. Arsace NosE-RING APPLIED,

1. Attach the hind-legs to each other by means of two hobbles or
a piece of rape.

9, Carry the tail inside the hind-leg which threatens danger,
bringing it round the front of the thigh (Fig. 57), where it is firmly

F1c. 56.—Vi1eAx's CONTROLLING APPARATUS FOR OXEXN.

held in the hand of an assistant, who stands against the animal’s
hind-quarter. Or a sack, or long and wide piece of cloth may be
passed round the front of the hind-leg, which is by this means held
back by one or two assistants.
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3. Place a tourniquet, made of a rope and a piece of wood, or even
a twitch, above the hock of this limb, around the gastrocnemii
tendons, and compress these until they are in contact with the tibia.
The pain and restraint prevent the forward and outward movement

-

Fre. 57.—SecuriNG Hixp-Lec sy MEeANs oF TaE TAlL,

of the hind-leg which is almost peculiar to the ox species, and is so
difficult to guard against.

4. The hind-leg may be attached, by means of a side-line round the
pastern, to the fore-arm of the same side, round the neck, or round
the horns,

Fia. 58.—0x Travis. @, b, ¢, d, THE FRAMEWORK FIRMLY FIXED IN THE GROUND, THE UPRIGHT
LATERAL Posts BEING CURVED T0 Fit THE BoDY OF THE OX, AND ¢ AND d BEING THE TRaNs-
VERSE BARS UNITING THESE ; ¢, f;, Posts To wiiCcH THE HEAD AxD Hinp-Linmns ARETIED; g, &
SUPPORT FOR THE FORE-LIMB; /i, SHAPE OF THE KEY WHICH JoIxs THE PosTS @, ¢, AND Y, d.

5. A pole or plank placed underneath the belly, in front of the
hocks, the ends being held by an assistant on each side, prevents the
hind-limbs being carried forward. Or one end of the plank may be
placed on the ground underneath the ox, the other end being held
by an assistant, who uses the plank as a lever to press the animal
against a wall, at the same time it prevents the extension of the
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limbs. Placed between the hind-legs, this lever will serve to raise
either of the hind-legs.

6. The ox may be secured against a wall, by means of a rope
passed through a ring fixed therein, about the level of the chest, and
carried outside the body to another ring inserted in the wall behind the
buttocks.

7. On the Continent of Europe, where oxen are shod, and where,
in consequence of being employed as labour animals, they are
frequently submitted to operation, a ®travis,” or stocks, is used to fix
them in when they are uncontrollable (Fig. 58). This differs some-
what from that in use for the horse, though on an emergency the
horse ¢travis ’ will suffice.

II. In the Recumbent Position.

The ox is easily thrown down and secured for operation, the
recumbent position which it so frequently assumes being often made
available for fettering the limbs.

The apparatus in use for throwing down the horse may also be
employed for the ox; but, as a rule, a simple rope is sufficient.
Precautions must be taken to prevent fracture of the horns, by having
a thick bed of litter or bundle of straw to protect them from contact
with the ground.

Fi1g. 59.—THROWING DOWN AN Ox BY MEANS OF A Rore.

In all cases the head is furnished with a halter, and it may be
necessary to apply the nose-clamp.

There are various methods of applying the rope, but only two or
three will be alluded to here. It may be remarked, that if there is
any difficulty in placing or maintaining the hobbles or rope around
the pasterns, they may be placed immediately above the fetlocks,

The rope may be provided with a running-loop at one end;
this is placed on one of the front-pasterns ; then the rope is carried
round the other pastern, back around a hind-pastern, forward and
around the portion between the front-pasterns, and hack towards
the opposite hind-quarter, being disposed throughout as in Fig. 59.
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Two strong assistants are often needed for the head, while the rope
is pulled backwards by two or three others.

Rueft’s method is practised by means of a rope ahout thirty feet in
length, at one end of which is a loop that is passed over the horns ;
the rope is then passed between the horns and along the neck, around
which it makes a turn ; over the withers, where 1t makes another
turn round the chest ; along the back, where it makes a third turn
around the flanks; the free end is then carried back on either the right
or left side of the hind-quarter, according as it is required to throw the
ox on its right or left side. One assistant controls the head of the

Fic. 0.—Ruerr's MErHOD 0F THROWING DOowx THE OX.

animal, while other two pull the vope backwards steadily and with-
out jerking, so as to compress the body, and in a few seconds the ox
will lie down quietly, when the limbs may be secured. To facilitate
the gliding of the rope at the points of friction, it may be greased.
The rope is disposed as in Fig. 60.

It may be mentioned that the neck-rope employed for throwing
down horses for castration (Fig. 20), serves very well for cattle.

In throwing down cattle the chief danger is, perhaps, rupture of
internal viscera, especially the stomach. Their food and water
should therefore he withheld for some time previously.

SECTTON IIL
MANNER OF SECURING THE SHEEP AND GOAT FOR OPERATION,

The sheep and goat are easily and readily secured for operation.

‘When it 1s required to operate on the head, the animal is seized
by a strong assistant, who conveniently seats himself, with the body
of the creature firmly held between his legs, and the fore-limbs
grasped in his hands. In this way the head remains free. I some
instances the operator may advantageously hold the animal himself.
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Or the animal may be secured by tying the limbs in pairs—fore
and hind of the same side, or two fore and two hind. In the former,
the limbs should be so placed that the cannon-bones may be parallel,
and so tied. The creature may then be placed on a table or bench
for operation,

SECTION IV.
MANNER OF SECURING THE PIG FOR OPERATION.

The pig is not an easy animal to manipulate, especially if of large
size. Smaller, or young pigs, are less difficult.

The animal may be seized by the limb, or by an ear, or both, and
thrown on its side. When it cannot be caught otherwise, food may
be placed in a deep vessel, and when it is engaged in eating this, 1t
may then be captured. Or a rather stiff piece of twine, with a loop
or running-knot upon it, may be tied to the end of a stick, and a
piece of bread, or solid food, in the loop. When the pig opens its
mouth to seize the morsel the loop is passed over the nose, and
tichtened in direct proportion as the animal tries to disengage itself.
Or the pig may be caught by laying the loop of a cord on the
ground and allowing it to place one of its feet in it, then drawing it
tight.

“For vicious animals, a twitch may be employed. This is made of
a piece of wood between one and two feet in length, flattened at one

@)L

Fi1a. 61.-- Gac-8pecvLosm For THE Pro.

end, and which has two holes for the passage of a cord that forms
a loop. This loop is passed over the upper or lower jaw, or around
both jaws.

To throw down a large pig, two assistants are necessary. One
seizes a hind-leg above the hock; the other, standing to one side, the
two ears. By a combined effort the creature is then thrown on its
side, and kept in that position by placing the knee on its neck.

To open the mouth of a pig, a piece of wood should be placed
between the jaws, or a gag-speculum may be used for this purpose,
as well as for rendermg the animal more manageable and less
dangerous. This instrument is a piece of wood with a large, round,
or oval opening in the middle, and small holes at each side of this,
in which are cords to tie round the head, behind the ears, and so
keep the gag in position in the mouth (Iig. 61). The projecting
ends of the gag are very serviceable in allowing an assistant to control
the pig.
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SECTION V.
MANNER OF SECURING THE DOG AND CAT FOR OPERATION.

Of all the smaller domesticated animals, the dog and cat require
most careful handling, in order to guard against injury ; and the
operator cannot be too eircumspect, both in seizing and operating on
these creatures. ;

In operating on the dog, the mouth should always be kept closed
by a proper muzzle, or at least a piece of strong tape passed once
or twice round the jaws, and tied securely behind the ears (Fig. 62).

With some vicious dogs, or even animals otherwise docile or quiet
with the majority of persons, the operator (especially if he has
operated on the same animals previously) incurs great risk in going
near or catching them, and it may be necessary to have them blind-

Fic, 62.—TapE MuzzLe For THE DoG.

folded before he appears. The safest part by which to seize a dog is
the skin on the nape of the neck. But with very savage and
dangerous animals there may he risk in this, and the seizure may be
more safely effected by means of a long pair of pincers or tongs, the
jaws of which are made circular, so as to grasp the neck like a collar ;
or a stick four or five feet in length, provided with a long wire or
stiff cord, forming a running-noose at the end, will suffice, the noose
being passed over the head, and tightened sufficiently to secure the
dog, while keeping the latter at a safe distance. The dog may be
thrown down and the limbs fixed as in the case of the sheep.

The claws, no less than the teeth, of the cat have to be guarded
against ; and this can only he effected by enveloping head, body,
and limbs in a piece of strong cloth or canvas, and uncovering only
the part to be operated on. If this part be towards the posterior
region of the body, the head, chest, and fore-limbs may-be placed
in the leg of a Wellington hoot. Otherwise, the limbs may be
fastened together, as with the sheep.




CHAPTER II.
THE EMPLOYMENT OF ANZESTHETICS.

For several reasons, the production of anzsthesia for the perform-
ance of operations upon animals is to be highly commended. Though
they do not undergo mental agony in anticipation of pain, like
human beings, yet they suffer acutely during the performance of
certain operations, not only from the pain produced during these,
but also from the necessary restraint imposed upon them. They
being unconscious, of course, of its utility or necessity, are there-
fore destitute of the hope or consolation which serves to nerve
and sustain a man under such circumstances. Not only this, but
the pain and restraint cause animals to struggle, and this is not only
productive of risk to the operator and his assistants, but also to the
animal itself, while it protracts the operation, and renders it much
more difficult, and often unsatisfactory.

Therefore it is that when an operation is likely to be very painful,
delicate, or difficult, or even when its performance is likely to be
attended with a considerable amount of danger to the operator,
assistants, or the animal to be operated upon, anssthesia should be
resorted to, if possible.

And it must be remembered that in certain operations, in order to
ensure success, it is most essential that muscular contractility should
be for the time abolished—as in abdominal, scrotal, or inguinal
hernia, or in the reduction of certain prolapsed organs, and in disloca-
tions and fractures—and this is best achieved by the administration
of an ansesthetic agent.

On the score of humanity, utility, and often of economy, then,
anwesthesia should be produced whenever possible or convenient, in
operations on animals.

Now that experience has so fully shown, not only that anesthesia
may be easily produced in the horse, but also that it is effected with
almost complete immunity from danger to the patient, it can
scarcely be justifiable to withhold this ready means of rendering the
performance of all surgical operations on it absolutely free from

ain.

P Up to the present time, chloroform is, par excellence, the agent

which best answers the purpose with the horse, and is the one
5
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which is almost exclusively employed.* It should always be pure
and well rectified.

No member of the veterinary profession probably has administered
chloroform to horses so frequently as Mr. Roalfe Cox, F.R.C. V.S,
of London, whose custom during more than twenty years has been
to perform all operations under its influence ; and he informs me,
that out of hundreds of cases, he has not only never witnessed a
death from the inhalation, but has never seen a horse injuriously
affected by it.

I have heard of contrary results, but probably in these instances
the agent was less at fault than the method by which it was
administered.

The plan which Mr. Roalfe Cox has adopted answers the purpose
veri;lctzlflfectually, and is embraced in the following description furnished
by himself :—

The horse should be previously cast on a soft bed, and this is the
rule admitting of no exception.

The administration of the anmsthetic should never be attempted
while the horse is standing, as the first stage of excitement which
attends the inhalation would render the animal unmanageable ; while
the next effect, which quickly follows, deprives it of all control of
voluntary movement, and the staggering and inevitable fall might
be attended with disastrous consequences.

The horse being cast, the chloroform-bag is to be applied.

This bag may be made of any strong material—waterproof canvas
answers well. Itis open at each end, with a running cord or tape
at both extremities to close them (Fig. 63). A convenient size,
suiting the average number of horses, is twelve inches in length from
end to end, and twenty inches in circumference,

* There are many anesthetic miztures in use, in addition to the single agents—
such as chloroform, ether, alcohol, ete. For instance, one fluid ounce of pure
chloroform, half a fluid ounce of pure ethylic ether, and half a fluid ounce of pure
or absolute ethylic aleohol (sp. gr. 795) is perhaps the most usual form of combi-
nation of these combined anwmsthetic substances. The substitution of methylene
‘bichloride for the chloroform is an improvement, and Dr. Richardson, in his early
experiments in the introduction of methylene bichloride, used it successfully in
combination with absolute ethylic aleohol without ether, and with more success
still when pure methylic was used instead of ethylic alcohol. His formula were :
methylene bichloride, one fluid ounce and a half ; absolute ethylic aleohol, half a
fluid ounce. Or, methylene bichloride, ten fluid drachms; absolute methylic
alcohol, six fluid drachms. The last-named mixture, though a little slower in
action than methylene itself, is considered by Dr. Richardson to be *the safest
known anmsthetic when the methylic alcohol is ahsolutely pure.’

Some other mixtures are as follows :

Ether ... 3 parts.

Chloroform ... -« 1 part.
Or—

Chloroform ... S i ... 30 parts.

Sulphuric ether .o 10 parts.

Absolute alechol ... 10 parts,

Chloroform ... ... 2parts.
Ether ... 3yparts.
Alechol «.  1lypart
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It is to be drawn within the mouth as far as the angle of the lips,
and tied moderately tightly, the strings being again tied to a loop on
the front of the leather blinds, which effectually prevents any
displacement during the restlessness of the horse, and which nearly
always occurs at first, partly, it may be, from resistance, and partly
from the chloroform.

The bag being adjusted, half an ounce of chloroform is to he
sprinkled on a handkerchief or something of the kind, and intro-
duced loosely within the bag and near to the nostrils, and the opening
of the bag partly closed by the strings.

A piece of unbleached calico, about half-a-yard square, answers the
purpose well, and it is practically a good plan to damp it slightly,
just as much as by dipping the fingers of one hand in cold water
and wiping them on it ; the expedient seems to retard the evapora-
tion of the chloroform, and to allow it to be inhaled more equably.

In about two minutes and a half, more or less, the calico may be
withdrawn, and a second half ounce of chloroform poured on ; and
again after about the same interval, a third and a fourth, if need be,

Fi6. 3,—Cox's CHLOROFORM-BAG APPLIED,

If the horse resists and struggles, and breathes energetically, the
chloroform will be expended so much the more quickly, and ‘a less
volume will be retained in the circulation, rendering it necessary to
replenish earlier ; the horse which breathes slowly and deeply, wastes
less, and is also retaining more.

The character of the breathing, therefore, is a guide as to the
need to replenish sooner or not. You can also inform yourself on
this point at once, by withdrawing the handkerchief for an instant,
to ascertain by a whiff if there be any chloroform on it.

Be careful not to omit the repetition of the dose in time, or the
effect will be passing off, and lengthen the procedure, whilst
rendering the result less decided ; bearing in mind that anwsthesia
depends on the quantity of the agent retained in the system at
a given time.

The average quantity will be found to he an ounce and a half ; in
some cases an ounce will suffice, and even less has, in exceptional
instances, answered the purpose ; whilst, on the other hand, where
there has been much resistance and waste, or from peculiar insus-
ceptibility, two, or even three or more ounces may be requisite,

5—32
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The first effect on inhalation is excitement and resistance, and if
struggling oceurs immediately on introducing the chloroform, it is
well to withdraw it, and allow the horse to take a few inspirations of
fresh air, and then recommence with the agent.

This immediate struggling appears sometimes to be due to the
sudden impression on the respiratory function, and is generally at
onge overcome in the way recommended.

After this, further struggling will be in part due to temper, and in
part to the primary exhilarating influence of chloroform. It is,
therefore, now best to push on the administration, and to close the
outer opening of the bag by holding a cloth across it, removing it
oceasionally at an expiration—once in three or four.

In the next stage, the struggling will have ceased, and the breath-
ing become more calm, tremor of the muscles ensues, and at this point
of ‘going off” the horse will often neigh, apparently enjoying
itself in dreamland.

The less number (a small proportion) will scream londly just before
going off (this is allied to the hysterical condition). There is
1o cause for alarm in this; it soon subsides, and the indication is to
increase the dose.

While the process is going on, look to the tongue, withdraw
it gently, and let it hang outside the mouth ; this is the best indica-
tion of the state of the patient, and is the easiest to watch.

So soon as there is no power to retract this organ, and it falls
placidly over the side of the mouth, and there is no reflex movement
when it is gently pinched between the finger and thumb, the patient
is in a condition for operation. There is no necessity for hurrying,
as there is ample time now, and the horse will even be still move
completely calmed in a few minutes, when it becomes, as it were,
saturated with the agent, although no longer breathing it.

It is advisable to leave the bag in situ, withdrawing the handker-
chief in ease of need to repeat the dose, which of course will depend
on the duration of the operation.

The operation completed, there is yet caution to be observed, and
the horse must on no account be prematurely awakened, or hastened
to arise, as in the more haste may be the less speed.

The animal may be from five to twenty minutes, or longer, in
throwing off the effect, and, if allowed to rise too soon, would
stagger and perhaps fall; therefore hear in mind the following rules:
Do not vemove the blinds (the sudden effect of light is to alarm and
arouse) until the tongue responds and is withdrawn with some
degree of force, the mouth responds to the movement of the finger
placed within it, and a little cold water dropped into the mouth
from a sponge is sucked and swallowed.,

Until these reflex movements are readily performed, it is neither
prudent nor safe to allow the horse to rise.

The hobbles may be taken gently off the pasterns, but the blinds
should be the last to be removed ; the horse should then bhe gently
stroked and spoken to, and allowed to get up of its own accord, and
not frightened up.
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It is not usual for nausea to supervene ; indeed, the horse generally
looks for food, and commences to eat the litter on returning to the
box. It is well, however, not to allow food for an hour or so, except
jnst a handful of hay to nibble at, and to make the animal feel at
home again. There is a peculiarity noticed on the day after chloro-
form has been given, in a disagreeable odour from the fwces—pro-
bably from some interference with the action of the liver—but it is
not usnal for the horse to show any other indication of disorder.

Many contrivances have heen introduced for administering the
anzsthetic; but the bag used by M. Cox, the ordinary stable-muzzle,
or the nose-cap designed by Mr. Gresswell, will be found as efficient
as more expensive and complicated articles, The latter (Fig 64),
though less portable than the canvas-bag,
is yet more durable. It is a wide nose-cap,
made of leather, fitting over nostrils and
mouth (the latter rather a disadvantage),
and furnished with a strap to fasten it on
the head ; at the bottom of the cap is a
perforated metal plate or valve, under
which is placed a layer of sponge. On
the outer side is a small opening directly
communicating with the sponge, through
which the anwmsthetic agent ean be intro-
duced as often as may be required without
removing the apparatus,

Close attention is necessary in admitting
the anwsthetic agent, so as not to exceed
the stage when sensibility has been totally
abolished, and otherwise painful operations
can be painlessly performed. If the ad-
ministration of the narcotic is pushed
heyond this stage, there will he danger,
the approach of which is indicated by
stertorous respiration, cold limbs, small ir-
regular pulse, and all the signs of syncope, Fio. 61 — Gresswens’s Civoro-
which will soon lead to those of death. FOTAL NOsECA

The duration of angsthesia, or narcosis, is variable—from five to
ten mihutes—but it may be prolonged for a considerable period by
renewing the supply of the anesthetic at short intervals, when con-
sclousness appears to be returning.

In case of syncope, asphyxia, or ©anmsthetic sideration,’ as it has
been termed, the inhalation of the narcotic must be stopped at onee,
the tongue pulled forward, the head extended, and the air allowed
to freely cireulate about the body ; cold water must be dashed on
the head and along the spine, friction applied to the limbs, especially
directed towards the heart, and attempts at artificial respiration
should he made.

With regard to animals other than the horse, all are amenable to
the influence of anwmsthetics, and all are more speedily narcotized
than that animal. All require to be placed in the recumbent position,
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and secured, previous to the administration of the agent. The same
apparatus will serve for the ox as for the horse; and, for the lesser
animals, a piece of lint, tow, sponge, or other imbibing material,
saturated with the anwmsthetie, placed at the bhottom of a cup or
small vessel, and held close to the nostrils, will suffice. If a dog,
the limbs should previously he tied, and the animal placed on its
side. A cat should he wrapped in a cloth, the head being left free ;
or it may he put in a bag, a closed hox, or under an inverted bucket,
the anwesthetic being poured on a cloth, sponge, or a hit of cotton
wool, at the same time. The absence of sensation in these creatures
may be tested by pricking them with a pin, touching the cornea
when, if sensibility is present, they will wink—or pulling out or
pinching the tongue.

F1G. (5. —ANESTHETIC SPRAY APPARATUS.

As a rule, anwesthetics may be administered in all surgical opera-
tions, except those in which the standing attitude is essential to
their proper performance, or those in the mouth or air-passages,
when hemorrhage into the bronchi might induce asphyxia.

LOCAL ANESTHESIA.

In order to diminish suffering without depriving the animal of
consciousness, the part to be operated on, if limited and superficial,
may be partially or totally deprived of sensation. This can be
effected by reducing the temperature of the part, by means of very
cold water, ice, or frigorific mixture (composed of pounded ice and
salt in a muslin bag) ; by strong pressure on the vessels and nerves
supplying the part; by the application of a strong sélution of
carbolic acid; or by ether spray—the ether being thrown upon the
part by means of a special apparatus (Fig. 65), and intense cold
produced through the evaporation of the ether from the surface.




CHAPTER IIIL
ELEMENTARY OPERATIVE VETERINARY SURGERY.

IN this chapter will be considered what may be designated the
‘ elements’ of operative veterinary surgery. These consist of incisions,
dissections, punctures, arvest of hemorrhage, closure of wounds, and
dressing ond banduging.

SECTION 1.

INCISIONS.

Incisions are made by cutting instruments. These are usually
sealpels and bistouyies, drawing knives or searchers,’ scissors, and forceps.

Fic. 07.—PocKEr SCALPEL WITH SpriNG-Back.

Sealpels and bistouries are composed of two parts—blade and handle.
The blade may be immovably fixed in the handle, or hinged so as to
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shut, and with a spring to maintain it open ; and it may be straight,
convex, concave, or curved on the cutting edge, and probe or sharp-
pointed. These knives vary in length, breadth, and strength, accord-
ing to the requirements of the operation. Incisions are also made
_ by special instruments in particular operations—as in tenotomy,
I neurotomy, herniotomy, ete.

Fra. T1.—Proug-POINTED DISTOURIES.

For entting through dense or hard tissues—as cartilage—a strong
short scalpel or an arthrotome, which is a strong donble-edged scalpel,
are employed.

The histowry may have a free or a_concealed blade (histoury
cachée, Fig. 70)—the latter is employed for opening fistule and
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sinnses ; and it may have a sharp or a blunt point—probe-pointed
(Figs. 71).

The drawing-lnife and searcher only differ in size, the latter being
the smaller. The blade terminates in a lateral curve or bend to the

Fig. 72.~DrawiNG-ENIFE, O SEARCHER.
left side, and may have a double cutting edge (Fig. 72). This knife
is most useful in operations on the foot, when it is necessary to

remove a portion of the hoof, to trace the course of a puncture, or
to afford an exit for pus.

Fig. 74.—DrEssING Scissonrs, CLosE SHANKS, PRoBE-POINTED.

FiG. Th.—DRESSING Bcissors, CURVED.

The scissors are of various sizes and shapes. TLarge strong scissors
(trimiming scissors) are necessary for the removal of hair from the part
about to he operated on. The smaller scissors for operations (dressing
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scissors) are straight or curved, probe or sharp-pointed, and have
open or close shanks.

Scissors are often preferable to the knife for making incisions.

A special form of scissors named rowelling scissors, or rowelling
bistowry, is in use for particular operations, as it is sufficiently

FiG. 76.—ROWELLING BISTOURY.
strong, and so arranged that it cuts the skin to a certain depth
(Fig. 76).
The Jorceps are of various kinds, but the ordinary dissecting forceps
is that generally used (Fig. 77). They should be woderately strong,

miill

Fia. 78.—F15E CURVED Fonrckrs,

and the points sharply and deeply serrated, so as to secure a firm
hold of the tissues. Fine curved forceps are useful in certain
operations (Fig. 78),

Manner of Holding the Instruments.

MANNER oF HOLDING THE SCALPEL OR BIsToURY.—The scalpel
or bistoury may, for convenience, be held in various ways during the

Fi6. 70.—FIrsT Posrriox.

performance of operations, but the principal positions are seven or
eight in number,
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1st Position.—The first position (Fig. 79) is that which is most
frequently adopted in delicate and slight dissections of inconsiderahle
dimensions ; the knife is held as if it were a pen, between the pollex,
index, and medius, the cutting edge towards the palm, while the
hand is steadied as it rests upon the annularis and minimus,

nd Position.—In this position (Figs. 80, 81), the knife is held
as is the bow of the violin, in order to have greater freedom and a
wider range of motion ; but it requires a firmer hold of the knife,

Fia, §1.—Srcoxn PosITioN.

and greater dexterity than the first position, as the hand cannot be
steadied on the neighbouring parts. This position is the best for
the excision of large tumours, or for making extensive incisions.

3rd Position.—This only differs from the first position, in the cutting-
edge of the knife being directed upwards towards the knuckles,

Fie. $2.—THirD PosITION.

(Fig. 82), instead of downwards towards the palm of the hand, and,
like that position, is adapted for delicate and limited dissection.
4th Position.—This also only differs from the second position, in

Fic, §3.—Fourti PosITION,

the edge of the knife being in the opposite direction (Fig. 83), as in
that position greater freedom of movement is obtained.
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5ih Position.—For laying open fasciz or aponeuroses by the aid
of the grooved director, this position is the best. The knife is held
nearly vertical between the pollex and index and medius, the cutting-

Fio. 84 —Frrra PosiTionN,

edge of the knife being directed towards the operator, and the left
hand manipulating the director (Fig. 84).

6th Position.—When the tissues are somewhat resisting, and a
certain degree of force is necessary to overcome this resistance—as

Fie. 8b.—Bixri Posiriox,

in dividing tendons, ligaments, or cartilages—this position (Fig, 85),
is advisable. The knife is grasped as an ordinary dinner-knife, the
index being placed on the back, at the junction of the blade with the
handle.

7th Position.— When a stronger degree of foree is required, and the

Fie, 86, —SEVENTH PoSITION,

movement is limited, but must be steady and strong, the knife is
firmly grasped in the hand : this rests on the pollex (Fig. 86), which
forms a fulerum as well as a support for it.
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8th Position.—When a sweeping cut has to be made, as in certain
extensive incisions through thick, dense tissues, or in circular ampu-

Fie. 8T.—EicaTH Positiox.

tations, the knife, which may be long, is held in the full grasp of the
hand, blade upwards, and nearly vertical (Fig. 87).

MANNER OF HoLDING THE DRAWING-KNIFE OoR SEARCHER.—For
this useful instrument, the use of which, from the resisting nature
of hoof-horn, requires a stronger grasp and wrist than the scalpel
and bistoury usually do, the positions are two.

1st Position.—The handle of the knife is grasped firmly in the
hand, the blade toward the minimus and the cutting-edge toward
the wrist (Fig. 88). In this position, in order to cut, the knife is

Fic. 88.-~Firsr Positios, Fi1G. 82,—8EcoxDp PosITION.

drawn towards the operator. When the resistance is very great,
both hands may be employed to grasp the handle, or the left pollex
may exert pressure on the back edge of the blade. .

2nd, Position.—In this position the manner of holding the knife is
somewhat different. The palmar surface of the hand is directed
downwards, and the cutting-edge of the knife outwards or forwards,
the hand being pushed from the operator in cutting (Fig. 89).
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Maxxer oF HoLDING THE ScIssORS.—There are no special
directions for holding or managing the scissors. It is well to hold
them between the pollex and medius, using the index to assist the
latter in opposing the pollex, and also to steady the scissors. When
curved scissors are used, the points should be turned upward from
the part which is being dissected.

Maxner or Howping THE ForceEprs.—The forceps is usually
held between the pollex and index, though in long-continued dis-
section the medius may at intervals be substituted for the latter.
The instrument should not be used, if possible, upon museles, vessels,
or nerves, but only upon the connective-tissue coverings of these.
Upon skin, fasciz, and connective tissue, as well as upon abnormal
growths, it may be used with impunity. To separate small muscles,
vessels, or nerves, the points of the forceps should be inserted
between, and then allowed to open gently.

DIRECTIONS FOR MAKING INCISIONS AND DISSECTIONS.

Cutting instruments should be free from rust, and as clean, smooth,
and sharp, as possible.

In general, all instruments should be washed, thoroughly dried, and slightly
oiled as soon as possible after using. The washing may be done with a cloth or
sponge, but the nail-brush should be used for the joints of nippers and the teeth
of the saw. The wiping may be done with a towel, and then with 2 bit of cloth
or chamois slightly oiled. All joints should be kept well oiled. The oiling should
be especially thorough when instruments are to be packed away or disused for
some time, and particularly at the sea-shore. Scalpels, and other instruments with
wooden or ivory handles, should not be allowed to soak in water, lest the rivets
become loose after drying. Wooden handles should be occasionally oiled. Scalpels
and cutting instruments generally, and especially such as have keen edges and
delicate points, should be protected from contact with each other and with other
objects. If not kept in a case, they may be laid in a small tray, like the cover of
& note-box, lined with chamois or velveteen. When several are to be carried at
once, each handle should be held between two fingers, so that the blades may not
touch. .

In wiping a scalpel, hold it firmly in the left hand, and let the cloth cover the
right thumb and index, as in wiping a table-knife ; do not let the cloth come upon
the edge. The scalpel should be wiped four times: first with a moist cloth to
remove all blood and fragments ; then with a dry cloth ; then with an oiled cloth
or chamois; and, finally, with a clean dry cloth or chamois. The fingers should
not touch the blade after the final wiping. If the blades of scissors are lock
jointed, they should be separated. The blades are to be treated like scalpels;
clean the joint thoroughly, and keep it oiled.

All scalpels and delicate pointed instruments generally should be packed as
follows : thrust the point into a bit of cork, then wrap well in a piece of thin
paper, which should project well beyond the blade, and be twisted or bent over,
s0 as to keep the cork in place.

Instruments that have become tarnished, may be repolished by rubbing with a
piece of chamois or cloth on which has been put oil and rouge. Perhaps the best
way to apply the polishing material is to wrap the cloth around the end of the
index for small instruments, or roll the cloth or chamois into a bundle for large
instruments. In both cases, the surface to be polished is rubbed as in scouring
household knives, taking care to avoid contact with the edge of the instrument.

Rust should be removed with a dull knife, and then the polishing may be done
as above. When an instrument is badly tarnished, the polishing with rouge is a
tedious process ; in this case fine emery may be used to remove the tarnish, and
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then rouge for the final polish. The emery should be applied as directed for
rouge.

Instruments may be very micely polished by using, in place of rouge, the fine
;:hit.ish aghes that may be found in grates or stoves in which anthracite coal is

urned,

If rouge is added to the oiled leather used for wiping the instruments after they
are washed, the polish may be retained indefinitely.

Sharpening Instruments,—For honing, it is desirable to have two oil-stones—
one very fine for finishing, and one somewhat coarser for commencing the sharpen-
ing, and for sharpening the coarser instruments. Place several drops of fine olive
oil, or sewing-machine oil, on the stone, and, with a cloth devoted to the purpose,
rub the surface to remove all dirt, and expose the cutting particles of the stone.
After the stone is well wiped, put two or three more drops of oil upon it, and
spread it round with a scalpel.

Look at the edge of the instrument to be sharpened with a magnifying glass,
holding the edge of the blade up and between the eye and the light. This is to
see if there are any notches in the edge; if there are, they should be removed by
rubbing the edge on the fine stone. After making two or three sweeps across the
stone, look at the edge again to see if they are all removed. If they are not,
continue to grind the edge on the stone till they are. If they are slight, the edge
need be ground off only in their immediate neighbourhood; if they are deep,
however, the entire edge should be removed, or it will become wavy. When the
edge is smooth and free from nicks, it should be honed ; if quite dull, first on the
coarse, and then on the fine stone.

In case the instrument is a scalpel, (1) grasp the handle in such a way that the
index and medius shall oppose the pollex, and the end of the handle shall touch
the palm. (2) Place the blade flat on the stone, and then lift the back very
slightly, (3) Move the knife with a curving sweep toward the left, so that the
point of the blade shall be at the lower left corner at the end of the sweep.
(4) Then turn the blade over, always turning the edge away from the stone. Do
this by rolling the handle in the fingers, (5) After the knife is turned, it should
be moved across the stone from left to right, exactly as described for the motion
from right to left. The handle, of course, points in the opposite direction. In
this method of honing, which is that employed by the best cutlers, ife edye
precedes the back ; the blade is so placed on the stone that it follows the handle,
and the sharpening is from heel to point. If the blade were pushed across the
stone, instead of being drawn as above, the sharpening would be from point to

In the beginning of the honing, one may press quite firmly, and draw the same
side of the blade over the stone three or four times without turning it; but when
the edge becomes thin, the blade should be turned at every sweep. In case the
edge should turn over, producing the so-called wire edge, it must be removed by
drawing the edge along some fine-grained substance, like horn or ebony. One
should be careful not to get any of the detached wire edge on the stone, as it
would be liable to produce nicks in the edge of the knife.

(1) Use the coarse stone until the knife will cut a thin shaving from the convex
surface of smooth writing-paper. (2) Wrap the paper around a lead pencil,
remove the pencil and rest the blade flat upon the paper. Press down slightly,
and push the blade, edge forward, along the top of the curve. If the knife is
sharp, it will cut a thin shaving from the paper. (3) Another very excellent way
to judge of moderate sharpness is to rest the tang of the blade on the end of the
medius, and to feel the edge by moving the ball of the index along it in such a
way that if a cut were made it would be a mere shaving from the cuticle, like that
from the paper. If the knife is sharp, it will 2ale hold, as it is called, ¢.e. one can
feel that it is cutting. The ball of the index is very sensitive, and one can judge
quite correctly of the smoothness and sharpness of the edge.

When the edge is sufficiently sharp throughout its entire extent to cut a shaving
from the cylindrical paper, or to take hold of the finger or the edge of the cork,
the fine stone may be used. (1) In using this stone, the blade should be turned
at every sweep, and continued until it will cut a hair near its base or near the
point where it is held. (2) It often happens that some parts of an edge are sharp
and others not. In such a case the dull parts alone can be applied to the stone
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by using the edge of the stone. When the scalpel will cut a hair close to a fixed
point, it is sufficiently sharp for ordinary dissecting.

In stropping, a good razor-strop is required to give the final keenness and
smoothness to the edge of a cutting instrument. Tt is a waste of time to employ
it before the degree of sharpness indicated for the fine stone is attained, as the
strop sharpens very slowly. Grasp the knife and carry the blade across the stro
with a long curving sweep exactly as in honing, except that the back of the blade
precedes the edye.  The blade should be turned at the end of every sweep across
the strop, thus drawing it from right to left as often as from left to right. Use
first the red and then the black side of the strop, pressing only moderately, and
the nearer a perfect edge is attained the more lightly pressure should be made.
Continue the stropping on the red side until the knife will cut a hair of the head
8, short distance from the point where it is grasped by the fingers—then employ
the black side until the edge will cut the fine hairs from the back of the hand and
wrist a short distance from their base when the knife is moved toward the fingers.
If the knife has a perfect edge, it will cut these fine hairs so easily that one can
hardly tell by the feeling when a hair is divided.

Scissors are much more difficult to sharpen than scalpels, and the fine ones
should be sent to the cutler, unless the operator is very skilful. Place the blade,
so that the oblique face formed by grinding shall rest flat on the stone. Draw
the blade, edge foremost, across the stone with a curving sweep, as for scalpels,
Test for sharpness with the finger, or by attempting to cut moistened tissue
paper.

In sharpening concave edges generally, the edge of the stone—somewhat rounded
—should be used, instead of its face. Draw the blade along the stone, so that the
edge precedes the back, as for scalpels. Test the sharpness with the finger.—
Wilder and Gage, ¢ Anatomical Technology.’

The drawing-knife and searcher are usually sharpened by rubbing them with
the rounded edge of a rag-stone, a fine and small round file being used for the
curved end.

If the skin covering the part to be operated on is covered with
hair or wool, which may impede the operation, embarrass the
operator, or retard recovery, this should be removed by ordinary
scissors, or shaved off by means of an old razor or scalpel. This
is more easily done if the hair is wetted. Before incision by the
knife, the skin should be made tense over the part, by the tips of the
left index and medius placed on each side of the line of incision, or
in any other convenient manner ; grasp the scalpel like a pen, at an
angle of 45°, and divide the skin by a single steady stroke as far as
the tension exists, the ineision being made, as a rule, according to
the nature of the operation—i.e. following the larger or longer axis
of the part, and parallel to the direction of large nerves or blood-
vessels, muscles, or cutaneous folds. When possible, the incision
should be made at once to the full length and depth deemed neces-
sary, in order to expedite the operation, diminish pain, and prevent
jageed edges. DBut circumstances may require that this first incision
should merely divide the skin; in which case the borders may
be further separated and a similar incision made through the
connective tissue, and fat and dermal muscle (if present); and if the
incision is to be a long one, the left index and medius fingers must
be shifted, and the operation repeated to the end of the line. The
separate strokes should join each other accurately, so that the entire
incision may he straight and smooth-edged. At the beginning and
end of the incision, the scalpel should he held nearly perpendicular,
so as to avoid making a needless shallow cut.
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DIrECTION OF INCISIONS.

Incisions may be made toward or from the operator, from left to
right, or right to left, or from above to below. They may also le
made, Ist, from the skin inward; 2nd, from the deecper tissues
toward the skin; 3rd, subcutaneously; and 4th, by a scraping
or slight drawing movement. -

1. Incision Imicard, or toward the Operator.—This incision is made
by pressure on the knife, the skin being made tense either by the
left hand of the operator, by an assistant, or hoth. The knife is held
vertically in the first or sixth position (Iigs. 79, 83), pressed—-as in
puncturing—to the necessary depth through the integuments, then
inclined to an angle of 45° in making the incision, and vertical again
in completing it. This mode of incising may be practised when the
part is somewhat firm, and great care is not required. When, how-
ever, it is necessary to be cautious, owing to the importance of the
parts immediately beneath the skin, the knife may be held nearly
horizontally in the first, second, or sixth positions, according to the
degree of pressure necessary, and the incision made without chang-
ing the horizontal direction of the instrument. Or a fold of skin
may be raised in a transverse direction to that which the ineision is

S

Fig. 90.—Ax Incisioxy DinccTor,

to follow, held by an assistant, and eut across to the required depth by
the knife held in the second or sixth position, or hy scissors.

This incision is that most frequently resorted to in making simple
sections—straight, curved, or compound ; but it demands care when
made in the immediate vicinity of important organs or tissues.

3. Incision Oubward, or from the Operator.—The oudward, or cutting-
up incision, may he made with or without the assistance of a metallic
director(Fig. 90) or the finger, to guide the knife. The knife or bistoury
may be held in the third or fowrth position (Figs. 82, 83), and its
point inserted vertically into the tissues ; then the hand should be
lowered until the back of the knife is at an angle of 45° with the
skin, the incision being now made until near its termination, when
the hand and knife are raised to the vertical position to complete it.
To make the skin more tense, rest the cubital part of the left hand
on it, near the right hand. Or a fold of skin may be raised and
held tense, with the aid of an assistant ; then the knife, held in the
fourth position, is pushed through the base of the fold, and in being
withdrawn cuts upward through the entire fold.

When a wound or incision already exists, this is enlarged by
inserting the bistoury in the fourth position (Fig. 83) to the
necessary depth, the edge being carried into the required direction ;

6
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lowering the hand, the tissues are cut through by forward or upward
ressure.

: The direction given to the knife decides the depth of the ineision ;
when vertical, it penetrates deeply ; when very inclined, it only
makes a superficial incision ; and at a moderate angle an extensive
incision may be made without withdrawing it. So that as it is
desired to make a superficial or a deep cut, the hand must he held at
a more or less acute angle, the back of the instrument toward the
surface of the part.

The outward incision is necessarily simple and straight, and in
making it the finger or director is often employed to guide the knife,
if the eut is to be deep.

To make an incision to one side, right or left, the knife is held so
that the flat of the handle and blade are toward the palm, between
the pollex and index, the other fingers supporting the blade ; enter-
ing the point vertically, the knife is then inclined and moved along,
assisted, if need be, by pressure from the left index, terminating the
incision by carrying the knife from right to left, or wice versd.

Fic, 91.—MaxxER oF DIRECTING THE BISTOURY, OR SCALPEL, BY THE FIXGER.

When a long or deep incision has to be made, and there is danger
of wounding neighbouring parts, the button, probe, or pointed histoury,
or the scalpel, is used, and the director or index of the left hand.
In using either the index or the director, a natural or artificial open-
ing must be already in existence ; and if the former is employed, it
covers the extremity of the knife, being first introduced carefully
into the cavity, and the flat of the blade then passed along it as far
as may be necessary, when the edge is turned in the direction of the
proposed incision, which is made either by pressure or a sawing
movement.

For narrow cavities or openings, or in laying open fascie or
aponeuroses (Fig. 84) the director or cannulated sound is most useful
(Fig. 90). It should be introduced as far as the incision is to
be made ; then the point of the knife, which is to he held in the
third or fifth position (Figs. 82, 84), is placed in the groove, the
blade pushed along it at the angle of 45°, incising until it reaches
the end of the groove, when it is raised vertically, and the incision
is completed ; the director and knife are then withdrawn. Or when
the director has been introduced, the knife may be held in the fourth
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position (Fig. 83), and pushed along to the end of the groove ; then
raise the edge and the point, and complete the incision in with-
” drawing the cutting instrument.

In order to make a counter-opening, the director is introduced to
the necessary distance, and its point moved about until its extremity
is felt underneath or it raises the skin, when it is eut down upon,
and the point of the knife being inserted in the groove, the incision
may be made the required length, the knife being held in the third
position (Fig, 82). Two directors may be employed in this procedure :
the ordinary one, which is first introduced, and a sharp-pointed one,
which is passed along its groove and pushed through the tissues at
the desired distance, when the first director being withdrawn, the
knife is placed in the groove of this one, and the incision made.

3. Subcutancons Incision.—This is practised in some operations,
and should always be preferred when possible ; it is made either by
means of the rowelling or bistoury scissors, a narrow-bladed scalpel,
or a small trocar. If made with the scissors, a small fold of skin is
raised and snipped through ; if with the scalpel or trocar, the point
is passed obliquely beneath the skin, and the operation completed
with the same or a special instrument,

4. Scraping or Shaving Incision.—Sometimes it is necessary to
gradually thin or cut through the parts to be removed, especially in
delicate operations, and this is accomplished by holding the knife in
such a way—first or second position (Figs. 79, 80, 81)—as to scrape,
shave, pare, or dissect the part by short fine cuts. In order to do
this, the overlaying part is raised and held by forceps, and the lknife
lying nearly flat on its surface, the edge in the direction of incision, a
thin layeris eut through or shaved off by a sawing kind of move-
ment. If necessary, the knife is held in the seventh position
(Fig. 86), the hand being steadied by resting it on the pollex on the
neighbouring parts. This kind of incision is frequently resorted to
in operations on the horse’s foot,

Fora oF INCISIONS.

Incisions vary not only in their direction and extent, but also in
their form, according to the nature of the parts operated om, the
form and situation of tumours or other growths, and the anatomical
structure or relation of parts. Therefere it is that there are (1)
simple ov straight incisions, and (2) special ov composife incisions. The
latter may be («) curved, (b) elliptical or crescentic, (c) circular, (d) crucial,
(¢) T-shaped, or (f) V-shaped (Fig. 92).

1. STRAIGHT INCISIONS.—These are the simplest kind of incision,
and are usually made to expose parts, open abscesses, allow the
escape of natural or foreign bodies, ete.

2. Comrositi INcisioNs.—All these are made by the first pro-
cedure of simple incisions; and though there is no absolute rule
with regard to making them, yet it is generally recognised that,
when two incisions reach a common point, the second should ter-
minate on the first, so as to allow of the skin always being kept
tense. There are no fixed proportions between the dimeémiq’us of a
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composite incision, their extent varying with the diameter of the
part to be exposed. When two joined incisions have to be placed
one above the other, the lower shounld be made first, to prevent the
effused blood concealing the parts beneath. The easiest incisions
should generally be first completed, as the others, falling upon it, are
shorter and more readily made. Thus, in making a reversed in-
cision, the right branch is first made, and when there is o transverse
incision in an operation this is first made.

a. Curved Incisions.—These really belong to the circular or elliptical
incisions, of which they are a variety, and are employed in the same
circumstances.

b. Elliptical Incisions.—An elliptical incision should be made in
two cuts, each making one half of the ellipse, the part to be incised
being maintained tense. The knife is held perpendicular in the first
or eichth position (Figs. 79, §7), and as if to cut from without to
within or towards the operator, keeping to the curved direction,
which may previously be traced on the surface hy chalk, paint,
singeing, or cutting the hair, Make one incision in this manner, then
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Fii. 92.—=Fory uF INcisioxs: o, T-SHareD I[Ncision ; b, V-Snarep Incisiox © ¢, CRUCIAL
Isasiox ; o, Crescextic INciston ¢, RECTANGULAR INcisiox § f, X-Suarin INcisiox,

a second at a short distance from the left extremity of the first,
terminating it at the same distance from its right extremity, so that
the skin at the points of intersection shall be completely divided.
The crescentic incision is made in the same way, there heing two
curved incisions, the inmer of which describes a larger curve than
the outer, and hoth meeting hy their extremities. These incisions
are resorted to when a portion of necrosed skin; or superfluous skin
adherent to a tumour, is to be removed; also in subcutaneous
removal of twmours,

¢. Cirenlar Incisions.—These ave made in the same manner as the
elliptical, and are formed hy two semicircular incisions, meeting at
their extremities.

d. Crucial Invisions.—These are composed of two straight incisions,
crossing each other at a right angle at their middle. The transverse
incision should first be made, then at its middle commence the lower
half of the second incision, and at the same point the upper half
incision is made in the opposite direction. Or the second incision
may be commenced at its extremity, and, intersecting the first, ter-
minate at the other extremity. When the crucial incision is com-
pleted, each angle of the triangular portion of skin should be seized
by the fingers, or blunt forceps, and dissected from the parts beneath,
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taking care to leave as much connective tissue adherent!to the skin
as possible, and thus expose the adjacent parts or organs. X-shaped
Incisions are made in the same way.

e. T-shaped Incisions.—These are made by two straight incisions ;
one being traverse, and the other, commencing at its middle, being
perpendicular. It is a crucial incision minus a branch, and is prefer-
able to it when it is not necessary to expose a large surface, inasmuch
as there is a smaller wound, and only two detached portions of skin,
instead of four. It is a good ineision for the escape of pus, particu-
larly if the transverse incision be inferior, as union talkes place more
readily, because the pus does not hinder it.

[f. V-shaped Incisions—These are formed by two straight incisions,
a little inclined, and which meet at an acute angle. The first incision
being made, the second is commenced at one of its extremities, and
gradually diverges as it is continued. The portion of skin included
in the angle of the ineision should always he completely divided.
Sometimes it may be necessary to reverse the V, or to make an L-
shaped incision. In other cases, three or more V-shaped incisions
may he required, or incisions of other geometrical forms,

SECTION IL
DISSECTIONS.

Dissections are made by means of the sealpel, bistoury, or scissors,
and foreeps and director, and are necessary for the division or removal
of connective-tissue, so as to expose or separate organs, and to re-
move these or other hodies. '

Dissections may be delicate or coarse, simple or complex. When
it is desired to dissect away a piece of feebly adherent skin, this
may be seized by forceps, or between the left pollex and index,
raised as much as possible, and the knife heing held in the first
position, the connective-tissue is divided Dy a series of cuts heneath
the skin, and somewhat parallel to it, each cut extending to the
breadth of the portion of skin to he detached. When the connee-
tive-tissue is loose, the finger, handle of the scalpel, or moderate
traction, will break it up, as in the enucleation of tumours, and
thus diminish the tendency to hasmorrhage.

In dissecting away shreds of tissue, the knife is held in the same
position, and the extremity of the blade is chiefly used in removing
the thin layers, which are seized by the forceps, and raised from the
subjacent tissues.
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SECTION IIL
PUNCTURES.

Puncturing is an operation which consists in plunging a sharp
instrument through tissues, usnally with the object of reaching a
natural or artificial cavity, and withdrawing fluid or gases therefrom,
injecting fluid into it, or exploring a tumour. In making an incision,
puncturing is the first procedure.

Punctures are made with the scalpel or bistoury, lancet, fleam,
trocar, exploring-needle, subcutaneous injection syringe-needle,
aspirator-needle, various kinds of inoculating and acupuncture-
needles, and the conical cautery.

1. Puncture with the Scalpel vr Bistoury.—The scalpel or bistoury
is usually held in the first, second, or sixth position, according to
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the amount of force required, the depth to which the blade is to he
passed being regulated by the index-finger, which is placed on it at
a certain distance from the point. Penetration is effected hy a single
thrust or push, the instrument heing withdrawn by the opening
incision, unless it is desired to make a larger incision.

2. Puncture with the Lancet.—The lancet is most frequently used
for puncturing, It is in reality a small bistoury, consisting of a
blade and handle, the former being double-edged for some distance,
and pointed, and the latter hinged and double, or as a case with
regulating slide (Fig. 93). The extremity of the blade is variously
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formed—oat-grain and barley-grain blade being the usual form; the
abscess lancet or knife has only one cutting edge, which is concave,
the blunt edge being convex (Fig. 94).

To use the ordinary lancet, it may be firmly held like the knife in
the first or second position (Fig. 95), the index on the blade regu-
lating the depth to which it must penetrate. Or the handle may be
hent on the blade at a right angle, and the blade seized between the
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Fic. 5. —MaxxeRr or HoLDING THE F1G, 16, —ANOTHER M4

pollex and index, which are more or less advanced, according to the
depth to which it is to be plunged, the other fingers being slightly
flexed (Fig. 96). The lancet with the regulating slide is convenient
for ensuring puncture to a certain depth. The abscess lancet or
knife is held in a similar manner; being pushed to the requisite
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Fic. 07. —TuE FLEAM.

depth, the puncture may easily be converted into a more or less
extensive incision, by cutting outward with the concave edge.

3. Puncture with the Fleam.—The fleam is a modified lancet, usua_]ly
a set of two or three in a handle or case, the cutting portion heing
placed at a right angle toward the end of the blade (Fig. 97). In
consequence of this arrangement, the blade has only a certain depi_;h
of penetration—a circumstance which makes it useful in certain
operations, as phlebotomy or phlebocentesis.
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To use it, one of the blades, armed with a lancet of the required
size, is placed at a more or less obtuse angle to the handle. The
latter is held in the left hand, the pollex on one side, the index on
the other side, and the remaining fingers as in Fig. 98, or they may

Fui. 08, <Maxyer oF HoLpixe THE FrLEAM.

serve as a support to the hand, by resting on the adjacent parts.
The lancet heing laid vertically on the point to he punctured, the
back of the blade opposite is struck smartly and steadily with a
piece of wood sufficiently heavy to drive the lancet home to the base.

4. Puncture awith the Trocar.—The trocar is an instrument for punctur-
ing cavities, and withdrawing fluids or gases therefrom. It consists of
two parts—stylet and cannula ; the stylet being a round or slightly
flattened piece of steel, terminating at one end in a triangular or

Fic, 101.—TrocAR FOor PUNCTURING THE INTESTINE.

pyramidal point, the other being fixed in a wooden handle. The
cannula is a closely fitting metal tube, covering nearly the whole of
the stylet, the pointed portion only heing left exposed; the tube fits so
close at this end, that it offers no obstacle to the penetration of the
stylet. The end next the handle has a cup-shaped flange.

Trocars vary considerably in length and diameter, according to
the purpose for which they are employed—the larger size heing used
for puncture of the rumen in the ox (Fig. 99), medium for the chest
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(Fig. 100), and the smaller for puncture of the intestine in the horse
(Fig. 101), and the exploration of tumours or cavities,

Sometimes trocars are slightly curved.

However closely the cannula may fit the stylet, the latter should,
nevertheless, be easily withdrawn from it,

To use it, the handle is held firmly in the palm by the three last
fingers of the right hand, the pollex on the cannula near the handle,
and the index as near the point as possible (Fig, 102). The instru-
ment is then pushed through the tissues by a slight rotatory motion

Fie. W2, —Maxser oF HoLpixe e TRocanR,

until all resistance ceases ; the stylet is now withdrawn through the
cannula, the left hand maintaining the latter in the cavity to allow
the escape of the fluid or gas. Should the cavity be multilocular—
as in some cysts—before the stylet is withdrawn, it should be moved
about in various directions. The trocar is more easily introduced if
smeared with carholized oil or glycerine ; or the skin may be pre-
viously incised, to lessen the resistance. Should flocculi of lymph
or other matters obstruct the cannula, a long probe should be passed

F16. 103, —ExrrLoriye NEEDLE AND ABSCEss KNIFE

through it. Care must be taken not to press the end of the cannula
against the wall of the cavity, as this will obstruct the evacuation of
the gas or fluid.

To withdraw the cannula, one hand makes pressure on the parts
around it, while the other pulls it steadily outward. ]

5. Puncture with the Eurploring-needle.—The exploringncedle is
employed in the examination of tumours, for the detection of fluid
in cavities, and in diagnosing certain morbid conditions. The needle
is a long, thin, and narrow piece of steel, sometimes triangular, the
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blade of which is fluted or grooved on one side, pointed at one end,
and fixed in a handle at the other (Figs. 103-4-5-6). It is of
various sizes and lengths, and is sometimes provided with a cannula.
The manner of using and holding it is somewhat the same as for
the trocar. If the skin is very thick or indurated, endangering the
needle, it may be punectured or incised by a lancet or bistoury, and
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Fii. 104.—FIXE EXPLORING NEEDLE.

Fio. 106, —ExpLorixG NEEDLE AND TROCAR.

the needle then introduced slowly, and hy steady pressure, as with
the stylet of the trocar. It is withdrawn in the same manner as
that instrument.

6. Puncture with the Subculaneous Injecting Syringe-needle.—This
differs but little from puncturing with the finer exploring-needle.
‘With thick-skinned animals, it often expedites the operation, and

Fic. 107.—SvBCcUTANEOUS INJECTING SYRINGE AND NEEDLES.

prevents injury to the needle, if a small incision is made through the
skin by means of a lancet or a snip with sharp-pointed scissors. If
the needle, however, is provided with a trocar or stylet (as in
Fig. 107), this is not necessary, all that is required being to raise a
fold of skin, push the trocar through the base of it, beneath the level
portion, into the subcutaneous connective-tissue ; then withdraw the
stylet, screw the syringe into the socket of the needle, and steadily
push down the piston until the instrument is empty. Then slowly
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withdraw the needle and syringe, and pass the hand over the skin to
diffuse the fluid heneath it.

7. Puncture with the Exploring-needle ond Aspiralor.—Aspiration,
introduced by Dieulafoy for removing fluid from cavities, and which
is effected by a suction instrument invented by him, is of much
value in exploratory puncture, and especially in withdrawing fluid

\J

from tumours, abscesses, synovial capsules or bursm, and serous
cavities, The instrument consists of a glass bottle provided with a
stopper, from which arises a bifurcating tube, each branch being pro-
vided with a stop-cock. To these are attached two long pieces of
india-rubber tubing, at the end of one being an appliance for receiving
an exploratory or hollow needle, while the other picce of tubing has a

F1c.108.~MODIFIED ASPIRATOK.

Fio. 100, —IMPROVED ASPIRATOR.

similar arrangement, to which an air-pump or exhausting-syringe can
be fixed, and by which the bottle can be emptied of the air it con-
tains (Figs. 108, 109). When the bottle is rendered a vacuum by
pumping out the air, the stop-cock on the pump side is closed, and the
pump removed. The instrument is then ready for use. The needle
(which may have a stop-cock) is passed, in the way already described,




92 ELEMENTARY OPERATIVE VETERINARY SURGERY.
into the cavity from which fluid is to be drawn, and the end of the
second piece of tubing is then attached to the needle, the stop-cock
on that side opened (it had been closed while the air was pumped
from the bottle), when the fluid is sucked through, and passes into
the bottle. When the latter is full, the needle stop-cock is closed,
the tubing is removed from it, the hottle emptied, and the process
repeated, if necessary. This is the usual procedure, but modifieations
in the aspiration instrument may slightly vary it. A great improve-
ment consists in the addition of an escape-tube at the bottom of the
bottle, provided with a stop-cock (Fig. 109), by which the receptacle
can be continuously emptied without removing the cork, by im-
mersing the end of the escape-tube in a vessel of water.

The hollow needles are of various sizes, and require careful
handling to prevent their being bent or broken. The skin should be
incised before the attempt is made to introduce them. As they are
liable to be obstructed by flakes of fibrin or inspissated pus, it is
necessary to have a fine wire to clear them. This can best be done

Fic. 110.—Prxcrvre CAUTERY,

without withdrawing the needle, by removing the tubing, and passing
the wire from without to within.

The occasions on which the aspirator may be usefully employed
will be alluded to hereafter.

8. Puncture with the Actual Cuutery.—Puncture by means of the
actual cautery has long heen practised on animals, chiefly for
evacuating abscesses in regions where there is danger of excessive
heemorrhage if the lancet is employed. The cautery used for this
purpose being pointed or conical, yet blunt (Fig. 110), is less likely
to wound large vessels, while its escharotic action arrests capillary
bleeding along the track it makes ; in addition, it is less likely to
cause accidents than the knife, should the animal struggle, and the
wound remains open for a longer time, and thus allows the escape
of any subsequent collection of matter. The iron is heated to a
white heat, the point applied to the surface to be penetrated, and
pushed steadily through with a slightly rotatory movement, until,
by the cessation of resistance, it is felt.the cavity has been entered.
The iron is then withdrawn by the same track. Sometimes it is
necessary to apply a longer or a thicker cautery, to complete the
operation commenced by the first. Other kinds of punetures will
be described hereafter.
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SECTION IV.
PREVENTION AND ARREST OF HAMORRHAGE (H.EMOSTASIA).

The prevention and wrrest of heemorrhage ave of great moment in the
performance of operations or in repairing accidents, in order to spare
the strength of the animal, or even to save its life. Besides, an
escape of blood during an operation is liable to protract it, by staining
and concealing tissues, rendering instruments less easy to manipulate,
and confusing the operator. In serious hwemorrhage, quick and
certain aid is urgent, and a successful result imperative. Under no
other circumstances, perhaps, are the self-possession, skill, and
resources of the veterinary surgeon more required than in dangerous
bleeding,

The preventivn of bleeding is effected by external compression
exerted on the surface of the part or member operated upon, and is
made especially on the course of the larger bloodvessels.  The aryest
of bleeding may be accomplished in various ways—by compression
(provisional or permanent), ligature, torsion, acupressure, uncipres-
sure, plugging, cautery, styptics, etc.

Compression and ligature ave the principal means, though the others
are useful in certain cases. Compression is mediate or immediate,
according as it is exercised on bloodvessels through the medium of
the soft parts, or without the intervention of these. It may bhe
exercised directly on the divided portion of a vessel, along its
course, or on the part containing it.

Prevention of Hzemorrhage.

The prevention of hwmorrhage is effected previous to, and its
arrest accomplished during or after operation, by cold, compression
with the fingers, ordinary handage, tourniquet, or Esmarch’s elastic
bandage. It is always of much importance to prevent escape of blood ;
as not only does it embarrass the operator by concealing tissues
and important organs which should be recognised during an operation,
but if abundant it may lead to serious results, either immediately or
subsequently. Haemorrhage is serious in proportion to the size of the
injured vessel, and is more urgent in arteries than veins—though its
gravity in both greatly depends upon the character and direction of
the wound. For instance, hsemorrhage from a torn artery is much
less copious than from one which is incised, while a longitudinal
wound in an artery is often more dangerous than a transverse one.
Venous hemorrhages rarely require the application of ligature, except
occasionally in the case of large venous trunks ; besides, ligation of
veins is attended with a certain amount of danger.

1. The application of cold, in the form of cold water, ice, refriger-
ating mixtures, or ether spray, is sometimes resorted to for the
prevention or diminution of heemorrhage in certain operations. These
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act by causing contraction of the arterioles and capillaries, and so
repelling the blood from the part about to be incised.

2. Digital Compression.—The flow of blood in main vessels ean be
diminished or suppressed, if these are superficial and in the vicinity of
bones, by squeezing them firmly with the tips of the four fingers placed
immediately over and along their course. This pressure may be made
by an assistant, or by the operator himself; and when the fingers
of one hand are tired, those of the other may be employed. The
advantage of this digital pressure is, that it can be graduated easily
and quickly.

3. Compression by the Ordinwry Bandage—An ordinary bandage,
applied tightly and evenly around a limb—commencing at the
distal part and terminating towards the body—is a convenient
means of preventing, or at least diminishing, bleeding during an
operation, as it presses the blood out from the member. An
incision may be made through the bandage, in order to expose

Fic. 111.—F1eLp’s TOURNIQUET.

the part to be operated upon (as in neurotomy), without greatly
diminishing the constriction caused by the bandage.

4. Compression by the Tourniquet.—A towrniquet is an apparatus
by means of which an elongated’ oval piece of wood, cushion, or
leather pad, is pressed against the tissues over an artery, this
again being pressed against a hone, through the medium of a
twisting, screwing, or buckling mechanism. The pad, which moves
on a band, is applied exactly over the part corresponding to the
vessel to be compressed, and opposite to the screw or buckle; then
the band is buckled round the limb, and it and the screw draw
the pad tight till the subjacent artery ceases to pulsate.

Field’s veterinary tourniquet (Fig. 111) consists of a strong webbing
strap with hrass fastener, through which the strap is drawn to tighten
it, three sharp projecting points securing it. This renders it easily
fixed and released. It is provided with the ordinary tourniquet pad
to make pressure on the artery.

A very effective and simple towrniquet is made from a thin india-
rubber rope or cord, known as ¢round-cord,’ eighteen inches in
length, provided with a hook at one end, and a ‘thimble’ at the
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other. This is wound, as tightly as possible, three or four times
around the limb, above or below the knee or hock, as circumstances
may require, and the hook fixed in the thimble.

With a piece of wide bandage and a round block of wood, or a
roller of bandage, or cord—the thickness of the little finger—and a
short stick, an effective tourniquet is readily improvised. The cord is
tied loosely around the limb, and the stick passed heneathit and twisted
round until the necessary degree of compression is attained ; the flow
of blood in the vessels is checked and sensation diminished by this
appliance, which answers very well, especially in operations on the
lower part of the limh. A bandage may be passed round the cord
and stick, to maintain the latter in place, without being held. The
tourniquet must not be kept on too long, as gangrene may result.

5. Compression by Elastic Band or Bandage.—Compression of a
limb by bandage, to prevent hemorrhage during operation, has long
been resorted to in human surgery; but some years ago, Dr.
Silyestri, of Vicenza, recommended elastic bandages for this purpose,
and in operations applied a thick elastic tube several times around
the limb.

Subsequently, Esmarch popularized this hzemostatic procedure, by
which long operations may be accomplished without much, or any,
loss of blood, limbs heing rendered almost bloodless for a compara-
tively long time without impairing their vitality. To produce
complete ischeemia, the constriction must be equal in foree to sixteen
pounds in horses and five pound in dogs.

Various kinds of elastic apparatus have been devised to expel
blood from the periphery and extremity of the limb towards the
body, hesides the elastic tubing proposed by Esmarch ; but in
principle they all act in the same manner. An elastic bandage, two
or three inches wide, and three yards long, has been successfully
employed with horses ; it is applied in the same way as the ordinary
bandage : commencing at the pastern, close to the hoof, it is passed
round the limh, tightened firmly at each turn until it reaches above
the knee or hock, when an ordinary tourniquet, the elastic cord or
tubing, or even an ordinary cord twisted by means of a stick, is
applied where the compression terminates, to prevent the blood
flowing back to the limb. The bandage is then taken off, and the
limb is ready for operation.

After removal of the tourniquet, on completion of the operation,
there is sometimes heemorrhage ; this should he provided for during
operation, when all divided or wounded vessels which are visible
should he secured. If hemorrhage is serious after removal of the
compression, it must be arrested by one of the methods to be de-
scribed presently.

Instead of applying a bandage, if it were possible to hold the limb
vertical for a time (as by placing the animal dorsicumbent), then
apply the elastic tourniquet, there would be less secondary haemor-
rhage on removal of the compression.
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Arrest of Heemorrhage.

The same means that are employed for the prevention of hemor-
rhage, temporarily or provisionally, may be resorted to for its arrest
until permanent or definitive measures are adopted. As the result of
an accident or during an operation, vessels of several kinds—arteries,
veins, and capillaries— may be divided, and the blood flowing from
these may not only vary in quantity, but also in colour ; that from
the arteries being bright red, and jerked from them in isochronous
jets corresponding to the pulse, while that from the veins is con-
tinuous in flow and dark red in colowr. When the colour is inter-
mediate to dark and bright red, and the hlood flows smoothly,
it comes from veins and arteries. When it oozes from the surface
in more or less considerable quantity, it is escaping from the
capillarvies; and this kind of bleeding may cease spontaneously, from
the formation of a clot on the divided tubes, or the retraction of the
incised tissues,

The escape of blood may be arvested by physical, chemicdd, or
surgical means. Rest is a most valuable adjunct to these.

PHYSICAL H.EMOSTATICS.

The physical means ave refrigerants, stimwlants, and absorbents.

REFRIGERANTS.—Agents which produce cold—as cold water, ice,
snow, ether, chloroform, etc., will in certain cases—as in trifling
hemorrhage—arrest bleeding, by their action on the soft parts and
the vaso-motor nerves of the vessels; the consequent pressure and
tonic contraction of the muscular fibres of these leading to their
contraction. Water may be applied in a stream or douche, or by
means of cloths or pads. Snow and ice ave directly applied, or
enclosed in a bag or bladder.

Cold applications are most eligible for the arrest of general
hxmorrhage from a large surface, orin persistent general bleeding—
especially where this proceeds from an internal eavity, as the mouth,
rectum, or vagina. Sometimes the application of cold at a distance
will check bleeding, as cloths steeped in cold water placed over the
loins, or cold water injected into the rectum, for hamorthage from
the spermatic artery after castration,

STIMULANTS.—Stimulants are sometimes employed to check
h@morrhage. Injections of hot water at a temperature of 110° to
125° will temporarily arrest bleeding from such organs as the vagina
or uterus. Creosote and oil of turpentine are also good hemostatics,
though they secondarily produce intense inflammation. Strong
alcohol acts in a similar manner.

ABSORBENTS.—A number of substances are employed as absorb-
ents in checking hamorrhage—such as tow, lint, charpie, sponge,
flour, punk, ete. In veterinary practice, fine tow is generally
preferred.

Absorbents are of little value, except in capillary bleeding ; they
act in promoting the formation of clot. They are laid on the bleed
ing surface, or if the hemorrthage is from a deep wound, this is
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plugged or filled with them. In slight venous, arterial, or
parenchymatous haemorrhage, for instance, a fampon or plug must be
applied. This consists of tow or charpie pressed into the wound,
and pressure made upon it by means of a bandage and compress.

CHEMICAL H.EMOSTATICS.

The chemical agents for arresting hzemorrhage are astringents and
caustics. There are many of these, as all coagulants act as styptics,
but only a few are of frequent use. They act by constringing,
contracting, or coagulating the tissues and effused blood.

Perhaps the best of all the chemical heemostatics is the liguor ferri
sesquichlorati, which forms with the blood a dark leathery magma or
clot, that adheres very closely and tenaciously. Tow, lint, or charpie
is soaked in it, and the blood having been gently sponged from the
wound, the dressing is placed on or in it for from two to five
minutes ; if the first application does not succeed, the dressing may
be repeated a second or third time. This styptic has the disadvantage
of producing a subsequent slough, beneath which sanious suppura-
tion takes place.

Nitrate of silver and potassa fusa are sometimes resorted to.

Milder styptics are solution of alum, tannin, tincture or infusion of
matico, vinegar, styptic colloid, ete. These may he applied by means
of a brush or a fold of lint soaked in the fluid, and laid on the
bleeding surface. The objection to the employment of styptics is
that they often produce a thin layer of slough, and thus retard
union,

Cauterization,.—Chemical or potential caustics are not often employed
in veterinary surgery, as the actual cautery or hot iron (ferrum
candens) is simpler, more potent and controllable. 1t is most in use,
and acts by charring the mouths of the vessels, tissues, and blood,
thus forming an eschar or scab.

The iron should be applied to the wounded surface or bleeding
vessels at a white, not a red or bluck heat, the blood having been
previously sponged off ; it should also be applied perpendicularly,
with a regulated degree of pressure, according to circumstances,
from a moment to a few seconds only, so as to prevent removal of
the resulting eschar, by its adherence to the iron. The iron may or
may not be of a special form, and can be heated in an ordinary or a
forge fire ; but it should be made whife hot.

Paquelin’s cautery (to be described hereafter) is of great service
in this way, and is very convenient. By a hand-bellows, a stream of
benzine vapour is thrown against a platinum cap which has been pre-
viously heated in a spirit-lamp ; when it has reached a red or white
heat, 1t is easily kept at that degree by the vapour. It is readily
used, and its application is not painful when it is white hot. Mid-
deldorpf’s galvano-caustic (platinum heated by the galvanic battery)
acts in the same manner, but is generally inconvenient. )

Internal styptics cannot be much relied upon in surgery, as their
action is far too slow for the bleeding usually met with in accidents

‘ TR |
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or operations. However, in certain cases they may be employed as
accessory means, together with rest, prescribed diet, and, if necessary,
nareotics.

SURGICAL H/EMOSTATICS.

The chief surgical measures for arvesting hwemorrhage are five in
number : compression, ligature, torsion, acupressure, and uncipressure.

CodprrEsSION,—This consists, either in closing the wound in the
vessel by exercising pressure on its walls at the seat of incision, or
checking the flow of blood in it at some convenient distance from
this part. Compression may he direct, luteral, immediate, o mediate ;
it may also be provisional, when it is only resorted to until it can be
determined how the bleeding may be permanently arrested.

1. Provisional Compression.—This may be made either by pressing
the bleeding vessel In the wound against a bone, if possible, or by
squeezing the central part of the vessel against the bone at some
distance from the wound. The former is resorted to when a ligature
is to be applied to the trunk of the vessel; the latter, when the
wound is to be examined, and the end of the vesszel tied. In treat-
ing of ligatures, this kind of compression will be again discussed.

2. Direct Compression.—This is applied directly to the part from
which blood is flowing, and may be effected by filling up the wound
with plugs of tow, lint, cotton or charpie, and bringing the borders
together by means of sutures (inferrupled, twisted, continuous), or
circular bandage, according to the region or character of the wound.
Thus, in one part—as in the neck and the inguinal region—the
twisted or interrupted suture may be employed ; while in the limbs,
a bandage will often suffice.

In many cases, physical or chemical means are combined with
compression, especially where the actual cautery or ligature cannot
be employed to arrest bleeding from arteries. But care is necessary,
in order that the sutures may be drawn sufficiently close to check
heemorrhage, yet not so close as to cut through the skin or lead to
gangrene.

3. Lateral Compression.—This may be exercised on the wounded
vessel (immediate lateral compression), or the parts covering it (mediate
lateral compression).  In the first, if the wonnded vessel is not sufii-
ciently exposed, the wound must be enlarged, in order to exert com-
pression over a wider surface, and then pledgets of tow, either dry or
moistened with a styptic fluid, are introduced ; after which the
wound is closed, as in direct compression. In some cases, lateral
compression of a wounded artery may be effected by pressure of the
it fingers upon for some hours, assistants relieving each other ; and
by this measure, those accidents which are due to extreme compression
—such as sloughing of the skin, and gangrene—are avoided. If
digital compression is found to be insufficient to subdue the
hemorrhage, lateral compression or ligature must be adopted. Im-
mediate lateral compression is of great service in accidental puncture
of the carotid.

Mediate lateral Compression may be practised on the open vessel, or
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the tissues covering it, by means of pledgets of dry or wet tow,
firmly applied by means of a bandage. If the pressure is to he
increased in certain parts, a piece of wood, roll of cloth, or strong
cardboard, may be interposed between the tow and the bandage.
This compression is serviceable when superficial vessels situated near
bones are wounded, as the latter afford support. The bandage em-
ployed to render compression effective, should not be allowed to
remain in position any longer than may he necessary to ensure per-
manent arrest of bleeding—a period which may vary from a few
hours to one or two days ; otherwise, the interference with the eir-
culation and innervation of the parts by the mechanical constriction,
may have grave results. The compression should be as diffused as
possible.  In the limbs the bandage should be applied as for the
prevention of haemorrhage, in order to avoid venous congestion.

Plugping is only a modification of the foregoing, and consists in
introducing into a wound, or natural cavity, a quantity of dry or
medicated tow or charpie, in order to stop bleeding, From the readi-
ness with which it may be practised, it is frequently resorted to in
veterinary surgery-—as in epistaxis, bleeding from abscesses, tumours,
the uterus, vagina, foot, ete. In some cases, as in bleeding from the
rectum, uterus, vagina, or nostril, plugging with loose, detached
pieces of tow, lint, or charpie, is inconvenient or unsatisfactory. It
will be found advantageous to the operator, and more comfortable to
the patient, to make a plug, or fampon, by taking a piece of cloth,
cotton, or linen, from one to two or three feet square, according to
the region and the size of the animal ; place the fingers of one hand
in the centre of it, and so pass it into the cavity to the necessary
depth ; the space left by the hand can then be filled with tow or
other material, so as to fully distend it, and in this way ecause
pressure on the bleeding surface. This plug may be left in for
a day or two, removal heing effected by gentle traction on the
cloth,

LiGATURE. —Ligation of a bloodvessel consists in tying a thread or
cord around it more or less firmly, so as to constrict, occlude, and
obliterate it. Temporary ligation is scarcely ever resorted to.
Arteries are the vessels which are generally ligated, hemorrhage
from veins being only exceptionally checked in this way—and then
they are large venous trunks. Ligation of veins should be avoided,
as it is apt to induce phlebitis ; it is, however, necessary in the case
of large veins, or where pressure cannot be applied. A bandage and
compress, or cold applications, are usually all that is necessary to
check or arrest bleeding from veins. The ligature may be applied
in three ways: immediately, as in ligation of isolated bleeding arteries
in a wound ; mediately, as when the ligature includes the neighbour-
ing soft parts, as well as the vessel ; or when it is applied in the
continuity of the wvessel, as at some distance from the wound. The
latter is the most difficult, as it requires not only a knowledge of the
relational anatomy of the vessels, but also their exact position and
direction, as well as an acquaintance with the common abnormalities
that may be met with during the operation, so as to escape em-
barrassment should the parts not present their usual a.rra.;ngement.

—2
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The instruments required ave: ordinary dissecting forceps (Fig. T7) ;
dissecting scalpel (Fig. 66) ; artery forceps of various kinds, provided
with springs which cause them to retain hold of the vessel (Figs.
112, 113); artery clamps (Figs. 114, 115); tenaculum (Fig. 116) ;

T ————

ABNOLD & SONS

Fic. 112,—ARrTERY FoRCERS.

aneuvism-needle (Fig. 117) ; steel director, with the groove opening at
its extremity (no cul-de-suc); vetractors, or bluni hooks'; suture
materials.

For mediate or immediate ligation, the scalpel, dissecting forceps,

Fic. 113.—IyuprovED ARTERY FORCERS,

artery foreeps and clamps, tenaculum, and ligature material, are only
necessary ; for ligation in continuity, the other instruments are re-
quired in addition. It is well, if possible, to have the forceps and
other instruments nickel-plated, to prevent rusting.

Fic. 114, Tic. 115,
DierFENBACH'S ARTERY FORCEPS, OB CLAME, ImproveD ARTERY Fonoers, or CLaar.

The ligature may be of strong lint, or silk thread, twine, catgut,
or other material¥ The lint, or silk thread, should be sufficiently
strong, and be well waxed, to prevent it fraying or untwining, and
also to assist in securing the knots. The catgut ligature is rendered

F1G. 116.—TENACULUM.

antiseptic, by steeping the catgut, first in 2 solution of chromic acid
(1 per cent.) for twelve hours, and subsequently in sulphurous acid

* Messrs. Arnold and Sons, of 55, West Smithfield, London, supply an ex-
cellent ligature silk which possesses the following advantages : It is pure silk, free
from all dressing or colouring matter ; it will not kink or curl under any cireum-
stances ; is of great strength, and being plaited, will tie securely without un-
twisting.
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for the same length of time, then dried. Before using, it should be
plunged into a watery solution of carbolic acid, which can be kept
on the tray containing the instruments. It is supposed that catgut
ligatures, and other ligatures composed of animal tissues, may be
absorbed in the wound, in the course of time, and thus allow of
more speedy healing, But whether these, or lint or silk ligatures, are
employed, their effects are the same.

Fra. 117.—ANEURISM NEEDLE.

Some operators prefer round ligatures, others flat ; the first more
readily divide the inner coats of the arteries, while the second are
supposed to bring them in contact, and cause their adhesion, without
dividing them immediately, if the constriction is sufficiently strong.

Sometimes the ligatures are metallic.

Allusion will be made hereafter to the antiseptie procedure some-
timas adopted during the parformance of certain operations, and in
the treatment of wounds.

L. Immedinte Ligttion.—This signifies applying a ligature to a
bloodvessel (artery) only, and is the most certain, and often the
easiest and most advantazeous mode of arrvesting haemorrhage,
especially from large vessels. The vessels may be completely or
partially divided, or marely punetured. We will suppose, however,
that the vessels are cut completely across, as in an operation.

To enable the operator to discover the bleeding vessels, it may be
necessary to check the flow of blood, and remove that which has
escaped, by gentle pressure on the wound with a sponge or pledgeb
of tow. Then the vessel to be tied is seized with dissecting or
artery forceps, gently dvawn out, then isolated as much as possible
from the surrounding tissues—especially nerves. This isolation may
be effected by a second pair of forceps.

The artery foreeps is best adapted to seize the artery, as the
spring ensures a fixed hold, should the operator accidentally allow
it to slip from his fingers. Besides, if he has not an experienced
assistant, he may allow the forceps to hang loose, while he employs
both hands to apply the ligature (Fig. 118). Whether or not there
is an assistant, the artery is occluded by placing the middle
of the thread bslow it; then, carryinz up both ends, make first a
simple knot (Fig. 118), and tie it tightly just in front of the forceps,
then tie a second knot (forming a reef-knot). If the vesselisin a
deep wound, the index-fingers may ba employed to push the first
knot, before it is tightened, over the forceps on to the vessel, and to
tighten and tie the thread (Fig 119). It is necessary to form the
knots properly, as in Fig. 120; if they are tied asin Fig 121 they
may become untied, and serious results ensue.
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If the thread is sufficiently strong, two simple knots, one over the
other, to form a veefknot, should suffice; and if the ligature is

Fic. 118.— L1GATING AN ARTERY : SprpLE Kxor.

properly applied, when the forceps are loosened there is no bleeding
from the vessel.

FiG. 1180, —APPLYING A LIGATURE TO AN ARTERY.

One end of the thread is cut off, the other being left hanging
from the wound, and in from six to ten days the thread may be

Freo. 121.
LicaTuRe InprorerLy Trep.

LicaTuRE PROPERLY TIED.

entirely removed by gentle traction. Sometimes, when the wound
has to be closed, both ends are cut off when the ligature is tied, the
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remaining portion becoming encysted ; but this procedure is not to
he recommended with the horse, as abscess may form. Metallic or
catgut ligatures are more safely left in the wound.

In some cases, after injury the artery retracts, and cannot be seen
or seized by the forceps. Then the tenaculum must be passed
through it, in order to withdraw it, when it can be tied.

Whenever the bleeding artery can be seen in the wound, the
heemorrhage is to be arrested by ligature ; but in those eases in
which blood spouts from the arteries of the periosteum or bone,
ligature is impossible, and other methods—as compression—must be
adopted.

The larger the arteries are, the more attention is necessary in
ensuring their isolation, by seizing them, scraping back the sur-
rounding tissues with the scalpel, and then ligating them carefully
and accurately.

9. Mediate Ligotion.—It is not always possible to isolate the bleed-
ing vessel in order to tie it. Occasionally it retracts so deeply into
the tissues—especially into the museles, or dense connective-tissue—
that it cannot be withdrawn therefrom. Under such circumstances,
it is difficult to complete the ligation securely, as there is the risk of
including the points of the forceps in the ligature, even if the vessel
chanece to he seized. Then mediate ligation must be resorted to.
This consists in including a certain portion of the swrrounding
tissues in the ligature; and for this purpose a curved needle (held
in a needle-holder, if necessary), armed with a single or double-
waxed thread, is passed, or made to ‘dip,’ through the tissues
whence the bleeding proceeds, and which have been drawn forward
by forceps or the tenaculum. The needle being withdrawn, the
thread is bhrought round the part, but as little of the tissues as
possible, so as to enclose the entire end of the artery, and tied
firmly, as above directed.

Mediate is not so certain or satisfactory as immediate ligation,
and can only be regarded as an exceptional proceeding; as the
ligated tissue dies, or the ligature suppurates through very slowly,
so that it requires a long time to separate, while the constriction of
the vessel is not great. It is only resorted to in hemorrhage from
the smaller arteries. Care should be taken not to include any
nerves in the ligature, as this would cause great pain.

3. Ligation of an Avlery in its Confinuity.—This operation consists
in dividing the textures lying above an artery, and applying a ligature
around the vessel. The operation is much less frequently performed
on animals than on mankind. The same instruments are required as
in the other kinds of ligation, and, in addition, an aneurism-needle
and ligature thread or wire.

The same rules are to be observed asin ligating arteries in general.
The knife should be used only for cutting, and not for scraping at
the sheath of the vessel ; it had better be laid aside as soon as the
sheath of the artery has been fairly opened. When the direction and
length of incision have been determined, the integuments should be
slightly stretched by the middle finger and thumb of the left hand,
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placed on each side of the line of incision (Fig. 122). The scalpel
should be held in the first position (Fig. 79), or in a slight modifica-
tion of that position (Fig. 122).

‘When practicable, the first incision is always made immediately over
and parallel to the course of the vessel to be tied, and it should not
divide more than the integuments. The length of the incision should
be proportionate to the depth of the artery which has to be reached,

Fi6, 122,—METHOD OF MARING AN INCISION OVER AN ARTERY,

thence varying from one to three inches or more. FEach successive
eut should be of preciscly the same extent as the preceding; these
cuts should be perfectly made through the subjacent superficial and
deep fascie—division of these being best made on the director (Fig. 84),
which is inserted through a small hole made by pinching up the
parts with the forceps, and cutting with the blade of the knife on the
flat (Fig. 123). Muscles may also have to be divided, but this should

FiG. 123.—EXPOSING AN ARTERY.

be avoided, if possible ; muscular interspaces. if large, are most con-
veniently separated with the forefingers or handle of the scalpel,
contiguous tendons with the point of the director. It is important
to avoid opening the fascie of muscles and the sheaths of tendons,
since wounds of these may be followed by diffuse suppuration and
its consequences ; any known veins or arterial branches should also
be avoided, if possible, or hezmorrhage from them controlled by
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pressure, torsion, or ligature. Adjoining the artery a nerve may be
found, lying by the side of the vessel, but outside its sheath, or
several nerves may surround the latter. Any small superficial vessels,
the border of a muscle or tendon, or nerves, are conveniently drawn
to one side and protected ; the wound is made more open, if needed,
by retractors, which can be managed by an assistant as the textures
are successively divided, and also during the passage of the ligature-
needle around the artery.

The sheath of the artery having been reached—as denoted by its
dense cellular character, and the pulsation of the enclosed vessel
immediately beneath the finger—that structure should be slightly
raised with the forceps, and the knife being laid flat under the pinch
of the forceps, a small hole is made as in opening a fascia (Fig. 123).
The margins of this aperture being altarnately seized with the forceps,
tha point of the director should be insinuated between them and the
coats of the vessel, by a gentle lateral motion of the point. This
separation ought to include the whole circumference of the artery,
but as little as possible of its length, so as to avoid injuring to any
great extent its small nutrient vessels ; for the same reason, the artery
should never be raised from its bed, nor the forceps applied directly
to it, or to any large nerve or vessel that may bz exposed during the
oparation. The artery will bs recognised by its whitish-yellow or
fawa colour, and by its side lies the small, blue, companion vein or
veins (‘vene comifes), one on either side—in relation to a second-
sized artery. A nerve may also be enclosed in the sheath, but it has
less immediate relation to the artery.

An aneurism-needle, with a more or less wide curve, and armead or
not with a waxed ligature (Fig. 117), is introducad beneath the vessel,
the point being inserted between it and neighbouring vessels and
structures, and turned round the latter (Fig. 124), by the operator
seizing one side of the already separated sheath with the forceps held
in his left hand, and pushing gently with a slight to and fro move-
ment. Should any of the loose connective-tissue of the sheath be
carried before the point of the needle, this may now he seratched
through with the finger-nail, or divided with the scalpel, cutting on
the needle with the blade directed away from the artery. The end
of the needle being now freed, and the operator having ascertained
that the artery is the only structure embraced by it, may now draw the
ligature from the eye of the needle, and withdraw the latter ; or if it
had not been armed with a ligature before heing passed under the
artery, the end of the thread may he put through the eye, and the
needle withdrawn, carrying the loop of ligatire along with it beneath
the artery. The needle being unthreaded and the ligature left in
position, this should be tied transversely round the vessel (Figs. 118,
ilg, 125), as an oblique direction of the noose would bhe lizhle to

oosen.

A single knot should first be formad, and the ends of the silk grasped
by the thumbs and forefingers passed down as near to the vessel as
possible (Figs. 119, 123) ; the knot may now be drawn moderately
tizht, so as to divide the two inner coats of the vessel, and then the
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thread tied again over it as a reef-knot (Fig. 120). It is essential to
pass the fingers down to the vessel before tying the ligature, in order
to avoid disturbing its connections, and also the more accurately to
appreciate the amount of force applied; and the vessel should be
compressed between the finger before tying the knot, to ascertain if
the circulation is controlled and that the ligature has been applied
on the right vessel. Particular care should be taken not to ligature

F1c. 124, —Pass1¥c THE L1GATURE UNDER AN ARTERY.

any extraneous structure instead of, or along with, the vessel—as a
nerve or a portion of the sheath. The finger placed on the distal side
of the artery will at once discover whether pulsation is stopped and
the vessel secured.

One end of the ligature is then cut off close to the knot on
the vessel, and the other end allowed to hang out of the wound,
which may be partly closed by a few points of suture, or by a bandage

Fi16. 125.=LIGATING AN ARTERY 18 175 CONTINUITY.

and compress—an appropriate dressing, if necessary, being previ-
ously placed on the wound. Itis to be noted, that the part of the
artery selected for ligature should, if possible, be one free from
bifurcation and large collateral branches.

With regard to the ligation of an artery at the seat of a wound, the
vessel itself being also incised, the wound itself corresponds to the in-
cision leading down to the artery. If the wound is narrow—as in a
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puncture—it may be necessary to enlarge it; and much difficulty
may he experienced in seizing the vessel if there is infiltration
of swrrounding textures with blood. The artery may be found
punctured or completely divided, and in either case the mode
of arresting the hmemorrhage is the same. A ligature must he
applied on each of the apertures or to either cut extremity—this
double ligation being necessary to stop the bleeding from the distal
as well as the cardiac end of the artery ; as the former would other-
wise eontinue to bleed, owing to the anastomotic supply of blood
from above the ligature. In these cases compression or a tourniquet
should be applied to the main trunk of the vessel, to control
the heemorrhage.

Puncture or division of an arterial branch close to its origin from
the trunk, is equivalent to an aperture in that vessel of equal size to
the branch or the puncture in it. The same treatment is therefore
necessary—ligation of the trunk above and below the hranch.

Effects of Ligatures.—The application of a lizature to an artery
puckers up its walls and brings them into contact ; and as the degree of con-
striction ought to be sufficient to divide the inner and middle coats, the thread,
when firmly tied, only includes the external coat. The ligated vessel thus
represents a double cone, the apices of which are towards the ligature, and the
bases at a short distance from it; and the divided coats are pressed upon by the
external one, and partly fill the calibre of the vessel. At first the inner coats are
united at their eut margins, and form a small cul-de-sae above and below the
ligature, fibrine is quickly deposited, and in the course of fifteen or twenty hours
there is a clot extending to the first collateral branch; this clot gradually con-
solidates, fills the vessel, and prevents the admission of blood after twenty or
thirty hours,

These phenomena succeed each other more rapidly as the animal is young, healthy,
and the blood plastic. "With cattle, as with weak animals, they are more tardy.

The clot which blocks the artery varies in length, according to the distance of
the ligature from a collateral branch, where the circulation continues and prevents
the further formation of clot—a fact which accounts for the danger of tying arteries
too near the origin of their branches.

After a time this clot becomes filiform at its free extremity, and is gradually
absorbed.

The first effect of the ligature is to cause adhesive inflammation in the con-
stricted artery ; after four or five days, suppuration oceurs at the seat of ligature,
when the latter is detached usually from the tenth to the fifteenth day. Some-
times the suppurative process set up by the ligature destroys the adhesions, and
the thrombus or clot cannot resist the pressure of the blood, which is only pre-
vented from escaping by the union that has taken place between the two inner
coats. Therefore the necessity for employing gentle traction on the ligature
when division of the artery is near—from the fenth day, in order to remove it
early, as its presence may increase the inflammation and carry it on to suppura-
tion.

In ligating arteries, the operator should remember that the ligature ought to be
so applied as to cut through the two inner coats of the vessel, leaving only the
outer coat intact, It ought also to be applied transversely to the diameter of the
vessel, pressing the loop down closely upon it with each forefinger, so as not to
include the point of the forceps; and in tightening the loop to press downwards
the threads adjoining it, that its hold may be retained. Extraneous textures
should not be included, if possible, as they might cause the ligature to become
loosened. Neither should the ligature be applied to any projecting portion of the
artery, as the vessel is there denuded of its proper nutrient vessels (vase vasorum);
as & consequence, plastic lymph is not thrown out, and when the slough-ring
separates heemorrhage is inevitable,
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Torston.—Occlusion of cut arteries by torsion is sometimes a very
convenient method of arresting hwmorrhage. It is effected by
twisting the vessel in such a way that the two inner coats are
lacerated, the external coat remaining as a loose filamentous sheath,
in which the blood and fibrine form a plug. Arteries of all sizes may
be occluded by torsion—small vessels being readily occluded by a
few turns of the ordinary forceps.

Fi16. 120.—TORSION OF AN ARTERY.

Different modes of torsion may be practised, but the best are the
following two

. The artery may be gently withdrawn from the tissues, and
isolated for about half an inch by one pair of serrated artery foreeps
which seize it somewhat obliquely, while its attachment is firmly
held transversely by another pair; the free portion is then twisted
off in about a dozen turns, steadily made by the first pair (Fig. 126).

b. The end of the vessel is drawn forward half an inch, seized in

Fic. 127.—Torsiox Forcers.

the same manner, and merely twisted several times, without serew-
ing it off entirely.

In arresting heemorrhage by torsion, the foreceps should be strong
and accurately closing, and the points of the pair which seizes the
end of the vessel should either be as wide as the vessel itself, or
grasp it obliquely, so as to include the entire breadth of it. Forceps
are made specially for twisting arteries (Figs. 126, 127).
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Torsion is, from several points of view, preferable to ligation. The
twisted portion of an artery not being killed, no sloughing of the
end ensues when this portion is allowed to remain in the wound,
if other circumstances are favourable.

Effects of Torsion.—At the seat of torsion the two inner coats of the
vessel are torn across and reduplicated up the vessel, perhaps in the form of a
complete funicular sheath, one-fifth of an inch in length; and at the upper or
smaller opening or reduplication, or funnel, & conical blood-clot forms, ocecupying
the calibre of the vessel to a certain length, The twisted condition of the artery,
itself usually a persistent change, and the reduplicated sheath of the two inner
coats, above, acting as a valve, are quite sufficient provision against the recurrence
of hemorrhage at the time of operation and subsequently ; but there is also the

supervention of clot-formation from this sheath, and extending further up the
vessel.

AcUPRESSURE.—This is the temporary metallic compression of an
artery, and it may be accomplished in either of three ways:

¢. By passing a long needle twice throngh the sides of a wound,
0 as to cross over and compress the mouth of the bleeding vessel or
its tube—just as a flower is fastened in the lapel of a coat, the stalk
being compressed by the pin which passes twice through the cloth.
In this method a long needle is introduced from the cutaneous
surface, and its extremities left out exfernally. In both the other
methods, a common sewing needle, threaded with iron wire, is used.
The needle is introduced on the raw surface of the wound, and
is therefore placed altogether indernully, or between the lips of the
wound, The wire is only for withdrawing the needle when no
longer required.

b. In one of the methods referred to, the needle is dipped down
into the textures a little to one side of the vessel, then raised up and
bridged over the artery, and finally dipped down again into the
textures on the other side. This method, therefore, is the same as
the first, except that the needle is applied altogether on the raw
surface of the wound and over the artery which it compresses.

¢. The third method consists in passing a needle under the
vessel, transfixing the textures once. A loop of wire is passed over
the point, and fastened round the eye-end of the needle by a single
twist, thus compressing the artery and some smrrounding tissues
between the needle and the wire.*

In one form or other, acupressure is said to be superior to ligature,
both with regard to the improbability of secondary hemorrhage, the
probability of healing by adhesion, and the improbability of purulent
or other septic infection of the blood.

Effects of Acupressure.—Occlusion, after acupressure, consists,
essentially, in the formation of a conical clot adjoining the transverse line of
acupressure or needle. This clot inereases in length, extending probably to the
first collateral branch ; it increases also in diameter, so as to occupy the lumen of

the vessel at, and for some distance beyond, the line of acupressure. Thus the artery
is plugged, and the plug undergoes structural changes, becoming adherent to the

* I have employed this method of acupressure on two oceasions, with complete
success. One of these was a wound inflicted by a cavalry lance, which divided
the metacarpal artery. ~No facilities being at hand, a long brass pin and a piece
of twine were employed to arrest the hemorrhage.
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interior of the vessel. But there are no changes in the coats of the vessel itself
at the seat of acupressure—no division of the inner coats; the integrity of the
artery remains unaffected by the compression thus temporarily applied, the needle
merely serving the purpose of preventing the escapeof blood as primary hemorrhage,
while, by arrest of the passage of blood, coagulation may be induced, and thus
secondary hiemorrhage prevented when the needle is withdrawn,

In a large artery a firm, fibrinous, and inherent clot was found to have formed
within five days, This will afford an iden as to the length of time the needle
should remain.

UncIPRESSURE.—Where there is bleeding from a deep wound and
the artery cannot be divectly seized, traction made with the
tenaculum in a certain direction compresses the wvessel by the
tension, and thus arrests the hemorrhage. Forced compression of
this kind, where the artery is not very accessible, may be made by
means of spring forceps. The bleeding vessel may be isolated or
seized with surrounding tissues, the forceps being left in place for a
few minutes for small arteries, and for larger ones as long as twenty-
four hours, when they will be occluded by coagulum.,

Other methods of arresting hzemorrhage have been proposed, and
may sometimes be adopted with advantage. One of theseis scraping
through the coats of the artery with a jagged-edged knife. The
artery being exposed, and held tense, a few light scrapes up and
down lacerate the coats and produce the same result as torsion.

Another method is tearing the artery—a method adopted more
especially in the castration of young animals.

Transfusion.

As the result of excessive hemorrhage (or of disease) the system
may be so depleted of blood that death is imminent, or recovery
gravely retarded. In these circumstances, great advantage may be
derived from transfusing blood from a healthy vigorous animal to the
one which is deficient. Though this measure has not been much re-
sorted to in veterinary surgery, yet there often oceur cases in which
immediate and permanent benefit would be derived from it. There
should be no difficulty in practising it, as horses, cattle, and dogs
are numerous, and there are no mental or sentimental objections
to be overcome in their case.*

The operation consists in the injection into a large-sized vein of
the patient, of a variable quantity of blood, freshly drawn from the
vein of another animal—if possible, of the same species—or of an
alcoholic saline solution. Transfusion may be accomplished by
means of an ordinary glass-syringe, fitted with a stop-cock and a
cannula. Various kinds of apparatus have been introduced, some
of them too complicated and inconvenient—especially for use with
animals—the chief object sought being the non-admission of air
into the vein of the animal receiving the blood. The following
figure (Fig. 128, a) shows a transfusor, introduced by Dr. Le Page,
which appears to obviate this danger, and yet is simple,

One hand alone is needed to operate the transfusor, and the other

* See Lancet, vol. ii. 1882, p, 435.
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hand is at liberty to attend to the efferent tube, whilst the attention
of the operator may be divided hetween the recipient and the donor
of the blood. If any portion of air should at first remain adherent
on the inner surface of the tubes and, during the passage of the
blood, be carried along with the stream, its course is with certainty
arrested by the glassreceiver, into which it must rise.

A small bottle contains a compound powder, composed, say, as
follows: carbonate of soda, ten grains; phosphate: of soda, two

Fi6, 128, —TRANSFUSING APPARATUS : ¢, LEPASE's; b, AvELING s,

grains ; chloride of sodium, thirty grains. One fourth of the
powder should he dissolved in about two and a half ounces of water
at a temperature of 100° Fahr, ; a few drops of alcohol may he
added, and the vessel containing the solution placed in another
vessel partly filled with water at a temperature somewhat higher.
Then, having attached the receiving and delivering-tubes, the two
extremities of the instrument must be placed in the inner vessel
with the air-chamber downwards. Now press the lever, press the
elastic-ball ; release the lever, release the elastic-ball ; and after re-
peating that process once or twice, turn both taps. It is now ready
for use. Having inserted hoth tubes, one into the supplying-vein,
and the other into the receiving-vein, turn the taps, and in the
same order press the lever, press the ball; release the lever, release
the ball, and so on. Precisely one guarter of an ounce passes out
each time. It is expedient, having commenced the transmission of
blood, to complete the process without arrest, lest coagula should form.

If the glass-syringe is used, a clean vessel, rather deep to retard
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coagulation, should receive the blood—both it and the syringe being
warmed up to the temperature of the blood.

A subcutanecus vein having been opened in the patient—the
opening being only large enough to admit the eannula of the syringe,
—and the blood having been drawn at the same time from the
healthy animal into the receptacle, the syringe is filled from this,
and passed into the cannula in a slow and equable stream.

In this procedure, care must be taken that no bubbles of air are
injected, that the transfused blood does not approach to coagulation,
and that the vein be not injured by the cannula.

If blood cannot be procured, warm water may be injected. (See
¢ Operations on Veins.’)

SECTION V.
CLOSURE OF WOUXDS.

After cleansing and entirely arresting heemorrhage from a wound,
by one of the methods described in the preceding section, and ascer-
taining its character and the parts injured, the next consideration is
its closure. The way in which this is to be effected will depend
upon various circumstances—as the nature of the wound, the tissues
or organs involved, and also the time which has elapsed since its
infliction. DBut the prineipal object in view is to obtain cicatrization
as quickly and completely as possible. This is usually accomplished
by means of adhesive plusters, sutures, or landages, and compresses,
after bringing the sides of the wounds into direct and close ap-
position.

ADHESIVE PLASTERS,

Adhesive plasters are of much utility in veterinary surgery, when
properly applied ; they ure particularly valuable in the case of the
smaller animals, or in the union of a wound when there is not much
traction or movement, where the skin is thin and vascular, and when
it is scarcely divided, or does not extend much heyond the sub-
cutaneous connective-tissue. They are often most useful auxiliaries
to sutures, in supporting these, especially when the wound is deep,
and the tension great.

They are composed of substances easily melted by heat or in
water, and which will adhere quickly and strongly to the parts to
which they are applied. Sometimes isinglass-plaster (a solution of
ichthyocolla in water, mixed with a little spirits of wine, and painted
over a thin firm silk-stuff or paper) is found useful for simple trifling
wounds in small animals, or when the skin is thin; it is strengthened,
when applied, by brushing it over with collodion. Sometimes the
latter substance is alone used to retain the lips of a wound in
contact, and it is made more flexible by adding a few drops of
castor-oil to it. Or strong diachylon-plaster may be employed ;
this, when freshly prepared, adheres tolerably well in these cases.
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But when stronger adhesive plasters are required, recourse must
be had to Venice turpentine, Canada balsam, Burgundy piteh, yellow
resin, ete., spread on linen, cotton, or strong cloth, which is usually
eut in strips of variable width.* Oil of turpentine or olive-oil is
usually added to these resinous substances, when they are melted,
to render them less brittle ; and while melted they are spread upon
the strips of cloth, and at once applied to the skin, from which the
hair should be closely removed, if it is long, Ordinary earpenter’s
glue is sometimes very serviceable when used as a plaster, spread
on strips of calico, cotton, or canvas. A solution of starch or gum-
Arabic may he employed under certain eircumstances.

There are various methods of applying adhesive plasters or bands,
the length and breadth of which may vary according to the require-
ments of different cases.

The sides of the wound being held in exact apposition by an
assistant, the strips of bandage or adhesive plaster are laid across
the wound, to some distance on each side of 1. The edges of the
pieces may overlap, or spaces may bhe left between them, just as the
wound is likely to unite without or with suppuration ; and they should
be sufficiently tense to keep the lips of the wound well together.

For the limbs, the bands should be sufficiently long to make a
complete turn and a half around the part. The middle of each
piece should be applied on the opposite side of the limb to that on
which the wound 1s ; then the two ends are passed across the wound,
one above the other.

An excellent bandage or plaster for large wounds which are likely
to swell considerably, which require frequent dressing, or in the
case of sutures which need support, is made by fixing an adhesive
band on each side of the wound, parallel to it, and a short distance
from its lips. KEach band may be a little longer than the wound,
the border nearest this being left non-adherent. To each of these
borders tapes may be sewn, and tied to a convenient tightness over
the wound or to one side of it ; or a number of holes may be made
in them, through which a tape or piece of cord may be passed to
lace them together, or each pair of opposing holes may have their
own tape-fastening.

SUTURES.

Sutures are employed to bring together, and maintain in apposition,
the borders of wounds until union has taken place between them,
either by primary adhesion—which is, however, rare in the horse—or
cicatrization ; or to prevent the admission of air into a wound or
natural cavity, the protrusion or displacement of organs, the arrest
of hemorrhage, etc. Their chief use, however, is in repairing solutions
of continuity, and especially in regions where, in consequence of
conformation or movement, it is not possible to keep the lacerated

* A good adhesive plaster is composed of black pitch and Burgundy piteh, two
parts of each, and Venice turpentine one part. The first two ingredients should
be melted in a ladle or iron pot over a fire, and the third added while they are

still hot. They should be well mixed. )
8
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parts in exact contact, and when it is desired to have slight traces of
injury remaining,

They are most beneficial when wounds are quite recent, though
they may also be useful even when suppuration has taken place, by
reducing the space to be filled up by granulation and the surface
exposed to external irritation.

Sutures are contra-indicated when wounds are much inflamed,
swollen, very deep or irregular ; when there is much loss of texture ;
when the parts are contused or gangrenous; or when there are
foreign bodies lodged in the tissues. Nevertheless, they are some-
times had recourse to in these circumstances, when it is advisable to
protect at least some portion of the wound from the air, to check
bleeding, to hold shreds of skin or other tissues together, and to obtain
partial adhesion by this means.

Sutures are themselves a source of irritation, and often they tear out
and further disfigure the part; while their application is always painful.

When immediate union is desired, there are certain general rules
to he observed in the application of sutures. The principal of these
are as follows: 1. Cleanse the wound from blood and all foreign
matters by a stream of cold water, or light brushing with a wet
sponge, and if the hair is long, clip it away from the sides of the wound ;
if its borders are not even, or are dry and hard, they should be scraped
until they are raw, cauterized by the hot iron, rubbed with tincture
of arniea, alcohol, or oil of turpentine, or he trimmed by means of
sharp scissors ; the cessation of bleeding need not be waited for.
2. After each stitch or point of suture, the borders of the wound
should be pulled together to ascertain whether they exactly corre-
spond to each other; and wrinkles or folds should be avoided.
3. The sutures should pass nearly perpendicularly through the
integuments, as when they are too oblique they have not sufficient
hold of the skin. 4. They should be sufficiently deep in the wound
not to leave above them a space where pus may collect, and they
should not pass between the lips of the wound. 5. Nerves, tendons,
ligaments and vessels should not'be injured by them. 6. All the sutures
or points of suture should be at an equal distance from the borders
of the wound, so that they each hear an equal strain, and support one
another without tearing out. 7. The distance between the lips of the
wound and the points of entrance and exit of the suture should be at
least equal to the depth to which we wish to insert it ; the deeper the
wound the greater should be the distance of the suture from its
margins. 8. The points of suture should be sufficiently close to
prevent the intermediate parts bulging, while the distances between
them should be equal, as well as between the last point and the ex-
tremities of the wound. 9. When the needle is passed from without
to within, the skin should be seized between the thumb and index of
the left hand—when from within to without, two fingers of the same
hand press on the skin on each side of the point where the needle
emerges. 10. The first point should be made at the spot where co-
aptation should be most exact, which is usually the middle part of
the wound—nevertheless, if there are free angles—as in wounds of
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the eyelids, ale of the nostrils, etc., the first point should be made
near these angles, 11. If the wound is extensive, an assistant
should hold its borders together while the operator is applying the
sutures. 12. In general, the sutures are not tightened until they
are all placed, and the first placed is first tightened. In some
cases, however, it may be necessary to secure the first suture
before any others are placed. 13. The sides of the wound should
not be brought together by traction on the sutures, but by pressure
on the soft parts. 14. The suture should not be drawn too tight—
the lips of the wound being only in slight contact—as the subsequent
inflammation increases the constriction, and if this is already great
the parts are strangulated and the sutures give way. 15. The knots
should be made to one side, as far as possible from the wound and
its least dependent part, so as to escape soiling by the discharges.
16. The most dependent part of the wound should he left free for
the escape of discharges.

MATERIALS AND INSTRUMENTS.—The chief suture material is
thread, or fine cord, made of hemp, lint, or silk, of thickness and
strength according to the nature of the parts to be united and the
extent of the wound ; though, as a rule, the thread should not be
too thin, as it is then more apt to cut through the parts. The thread
may be single, or formed by the union of two or more threads bound
closely together by beeswax, to make a flat thread, which has a wider
surface, and is less likely to cut through the tissues. Arnold’s
plaited ligature-silk answers well for sutures.

In veterinary surgery it is not unfrequently necessary to employ
wire, which may be of silver, silver-plated iron, or of soft metal, as
lead, and of various sizes—from the thickness of a horse-hair to that
of a thick stocking-needle. This suture-wire possesses the advantage
of strength, fineness, causing less irritation, and remaining longer in
the wound without execiting inflammation or ulceration, than the
thread. Lead-wire answers well, as it is very pliable, and should the
parts swell inordinately it will break, and thus obviate strangulation
of the tissues. Fine telegraph-wire has been highly commended.
This consists of a thin copper-thread, coated with gutta-percha ; it is
soft, flexible, tough, and perfectly unirritating. It admits, therefore,
of ready introduction and knotting as a suture, and it may be left in
the tissues for many days without inducing suppuration or inflam-
mation along its track. Soft wire is easily tied. A simple knot is
first made ; this is drawn together ; then two or three short twists
are made, and the ends cut off close to this twisted part. Or, instead
of a knot, the wire may be simply twisted, in order that it may be
untwisted again should the constriction become too great.

Pins are also employed ; and these may be the ordinary brass pins
of different sizes, or special pins of iron or steel. A special form of
suture instrument (Fig. 129) has been devised by Captain Russell,
F.R.C.V.8., which can be advantageously used instead of thread or
wire in all large wounds where a deep and strong suture is needed to
keep the parts in apposition, and to prevent superficial sutures from

being torn out; also to prevent protrusion or prolapsus o£ ths vagina
O—
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or uterus, in hernize of various kinds, ete. Some of the advantages
claimed for this suture are, that it does not tear out; if the tissues
swell it can be rclaxed, and when the swelling abates it may be
tightened again. It is also easily and readily adjusted. When re-
quired for use, all that is necessary to do, is to put one of the plates,
with the bevelled edge inwards, over one end of the suture, and
behind that a thumb-screw, screwing the stylet-point on the other
end. Then push it through the parts as if it were a suture-needle,
remove the point, and add a plate and thumb-screw as on the other
end ; then serew up the thumb-screw to the necessary tightness.

This instrument is made in four sizes or pairs, measuring three
and a half, five, six and a half, and eight inches long respectively.
They are made of steel wire, about three sixteenths of an inch in
thickness, slightly curved. At each end of the wire a deep thread
is cut, upon which fit a trocar-point on one end, and a plate and
thumb-secrew on the other. For the requirements of the various
sutures, plates of metal of different lengths arve provided, viz., four
plates with one hole in the centre of each, and two plates with two

Y16, 120.—8UTURE INSTRUMENT,

holes for a double suture ; the former are about two inches long, the
latter three and three-quarter inches, the holes heing fiom an inch to
an inch and a half apart in the latter. The inside edges of all these
plates are bevelled off to prevent undue pressure or cutting. There
are two trocar or stylet-points with each set of sutures, which screw
on either end of the wires, and four thumb-screws, also interchange-
able. The plates are made of steel, the nuts of brass, but all the
parts are nickel-plated, to prevent corrosion.

The instruments required to pass the sutures through the tissues
are suture-needles of various kinds, suture-needle forceps, and pin-
holder or foreeps.

The sufure-needles are of different sizes and shapes for special pur-
poses (Figs. 130, 131). Some are almost entirely cylindrical, others
cylindrical towards the head, and flattened or triangular towards the
body and point ; while they may be straight, or nearly so, or curved
in various degrees from the middle or throughout. Some have the
cye quite plain ; others have it grooved on both sides in order to
prevent the thread projecting beyond the level, and thus facilitate
its passage through the tissues. In some the form of the eye is
specially formed for metallic sutures, in such a way as to in-bed the
double or looped portion of wire on each side of it, or to receive it -
in a hole at the end (Fig. 131).
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The volume of the needles, whatever their form, should vary
according to the thickness and resistance of the parts they must
traverse, though they should be no larger than is absolutely necessary.

Fic. 131, —Svururre NEEDLES ! LARGE, FOR WIRE.

Curved needles are most convenient when the fingers have to pass
them; and if the skin is dense and thick, the ordinary needles
require to be passed through by special instruments—as dissecting-

Fia. 132,—Sorure Foncers,

forceps, pliers, or special forceps (Dieffenbach’s forceps, Fig. 132, is
the best), or the eye is at the point of the needle, which is provided
with a handle, upon which pressure can be exerted to push the

—— i 7
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Fig. 133.—IMrROVED SuTURE NEEDLE wiTH HANDLE.

instrument through the tissues (Fig. 133). When through, the eye
or notch at the point is armed with the thread, and in withdrawing
the instrument this is pulled through with it.
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Other needles of this description have the eye tubular, by
which the thread can be more easily drawn through the skin
(Fig. 134).

Pins are very often employed as sutures, and as there is difficulty
experienced in passing them through thick skin, varions contrivances
have been devised to facilitate their passage.

F16. 184,—FoLpinc TuBULAR SUTURE NEEDLE.

A very useful instrument of this kind is shown in the annexed
figure (Fig. 135). The head is cleft into two portions, the inner
surface of which has a horizontal and vertical groove (section a), for
the reception of the pin, which may be placed in either direction as
convenience requires. The jaws are closed on the pin by a sliding-
ring, and when the pin is inserted in the skin, this ring is drawn
back, the pin is released, and the instrument is ready for
another.

Fi16G. 135.—P1x ForcEps, OR DIRECTOR.

DirreRENT KINDS OF SUTURES.—Sutures are of various kinds,
according to the purposes for which they are required. Some are
superficial, others deep ; some include a considerable thickness of
tissues, in order to hold them together and prevent their retraction ;
while others are very short, and retain only the skin and subcutaneous
connective-tissue, With regard to the manner in which they are
composed, they are simple or compound, the former being the thread
or wire only, while the latter are made up of the thread and wire and
accessory materials. -

Sutures are classified as (1) inferrupted, (2) looped, (3) uninterrupted,
(4) twisted, (5) single pin suture, (6) quilled, (7} dossiled, (8) zigzag, (9) X,
(10) T, (11) sutures of relaxation.

These modified sutures, as already mentioned, owe their in-
troduction to the varying necessities of wounds, as these may
chance to occur in different parts of the body or present diverse
features.

1. Interrupted or Simple Suture.—This is the simplest and commonest
form of suture in veterinary surgery, and is used for recent wounds,
as after removal of tumours, those in which there are partially
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detached pieces of integument, in large gaping wounds, for the reten-
tion of plugs, and where absolute apposition of every portion of their
surface is either undesirable or unnecessary. It is formed by
separate threads passed between the borders of the solution of
continuity, and tied independently. Commencing in the centre of
the wound, in order to judge of the even adjustment of the remainder
of its extent, the first suture is inserted by means of a curved needle,
armed with silk or wire. Then another is placed alternately on
either side, and so on, from point to point, along the wound ; but
only where necessary to secure apposition. The space between
the sutures will depend upon the resistance of the lips of the wound,
and their distance from the margin upon its depth or the traction
likely to be exerted upon them. The needle may be armed with a
thread or wire in length sufficient to make a number of sutures,
and after each complete passage of the needle, this thread may be
cut, leaving an end on either side long enough to he tied ; or as

2 T R
Fic. 136, FiG, 157,
INTERRUPTED SUTURES ! TyING. INTERRUPTED SUTURES : T1ED.

many needles may be employed as there are to be sutures. If a long
thread is used, it need not be cut after'each passage of the needle,
but left in wide loops on each side of the wound; being divided
afterwards, there are as many single sutures as there are loops. The
lips of the wound may be held together by an assistant, and the
needle passed through both at once ; but as the skin of the horse and
ox is generally thick and dense, it can only be passed through one
lip at a time. No suture ought to be placed at the dependent part
of the wound, as it might not allow pus to escape.

All the sutures having been placed—each being of sufficient length
—they are then tied, one by one, commencing at the centre ; if silk
thread be used, each suture is tied with a reef-knot (Fig. 136), or a
bow and end knot (Fig. 137); if wire be employed, it may also be
tied in a single or double knot, or, better, fastened by first crossing
and then twisting the opposite ends of the suture together. The
knots should, if possible, be tied at the most dependent side of the
wound (Fig. 137).

9. Looped Suture.—This somewhat resembles the interrupted
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suture, and is useful in special cases, as in wounds of the intestine,
uterus, etc. To make it, the sides of the wound are brought
into apposition, and as many needles as there are to be sutures
being armed with non-waxed thread, they are passed perpen-
dicularly through the lips, and the thread in each drawn through to
the middle. The needles being removed, all the threads on each
side are brought together (Fig. 138), twisted into one cord, and the
two tied over the wound as if they were a single suture.

3. Uninterrupted, Continuous, or Glover’s Suture.—This suture best
secures the accurate apposition of thin margins, and is most useful
in shallow wounds, as those of the eyelids and intestines, and thin
parts of the skin. TUnless carefully applied, however, it is apt to
corrugate the lips of the wound, and has the additional disadvantage,

g
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Fia. 138, Fio. 180,
LoorED SUTURE- UNINTERRUPTED SUTURE.

that if accidentally cut at any point, it is loosened throughout. It
is simply a continuous stitch, a sewing together of the sides of
the wound, the thread forming a kind of spiral around its borders.
If the lips of the wound can be brought sufficiently together to
form a fold, a straight suture-needle may be employed ; if not, then
a curved needle must be used. The stitch is commenced at the end
of the wound, the needle passed from without to within, at right
angles to the surface, and through the whole thickness of the tissue,
across the wound, pushed from within to without, withdrawn, brought
over to the commencing side, and so on until the other extremity of
the wound is reached, an equal distance being maintained between
the points of entrance and exit. To prevent its being pulled through,
a lurg_e knot should be tied at the end of the thread, and when the
opposite extremity of the wound is reached, the other end of the
thread should likewise be knotted (Fig. 139). If the skin is wrinkled
by the sewing, it may be smoothed down before the last knot is
tied, by gently pressing or rubbing it.
4. Twisted Suture.—The twisted suture, like the interrupted suture,
1s much employed in veterinary surgery, and particularly for wounds
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of the eyelids, nostrils, mouth or cheeks, abdominal wall, ete. It
will retain, in absolute contact, the entire surface of a wound of
considerable length, and is a most serviceable suture in mediate
compression, especially in venous heemorrhage.

It is formed by inserting two or more common brass pins of small
or large size, steel needles, small skewers, or other similar articles—
according to the depth of the wound—through the lips of the
incision, in the same way as the suture-needle, half an inch at least
from the margin, commencing at the most convenient part, which is
usually the centre. There should be an equal distance between the
pins, and the point of each ought to project to the same extent as the
head portion. When the requisite number of pins has been introduced,
a piece of thread (waxed, if need be), twine, silk, tow, or tape,
according to circumstances, is twisted around them. This twisting
begins with the first pin, and the thread is crossed two or three
times between the head and point, in a figure of 8 fashion (Fig. 140),

L

Fic. 140. Fic. 141.
TwisTED SuTure : FIGURE oF § TwisT. N TwisTED SUTURE : CIRCULAR TwisT.

so that the point of crossing lies over the line of contact of the
edges of the wound. The thread is then passed to the next pin,
crossed in the same way, then carried to the next pin, and so on to
the end. The thread may be secured by tying its opposite ends
together in a knot, and the points of the pins cut off by pliers or
strong scissors, so as to leave about half an inch or more projecting
at the end, beyond the thread. The thread is sometimes taken in
both hands, and laid parallel to and immediately over the first pin—
that is, transversely to the wound ; then it is passed under the two
ends of the pin from above and drawn, so as to approximate the
edges of the wound exactly ; now the threads change hands, and
with the right thread in the left hand, pass around the left end of
the pin from above downwards, and, with the left thread in the right
hand, do the same for the right end of the pin; the threads are
again changed, and four to six similar figure of 8 turns made, 2
double knot is tied, and the ends of the thread cut off close. The
points of the pins are snipped off to a proper length, so that they
may not press on the skin, yet not so short as to allow the thread to
slip over. Sometimes only a single crossing on each pin is made
with the thread until the last pin is reached, when the thread is
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brought from this back again to all the pins, and so on until it has
heen brought backwards and forwards three, four, or more times.
Sometimes the thread is passed around the pin in a circular manner,
not crossed (Fig. 141).

5. Single Pin Suture—This is a useful suture for a small incision,
especially over a vein, as after the operation of phlebotomy. The pin
is inserted, as in the twisted suture, at the middle of the wound, and
a piece of thread or tow being made into a double loop or hitch, the
end portions inwards (Fig. 142), this is passed first over the
head, then over the point of the pin, the ends are drawn tight, and
the suture is completed, after the point has been clipped off. Some-
times a narrow band of fine tow is passed between the pin and the
skin in a cireular manner.

6. Quilled Suture.—The quilled suture consists of a number of in-
terrupted sutures secured, not across the lips of the wound, but on
either side, to a quill, piece of bhougie, pencil, or other narrow
cylinder, placed parallel to the wound, one on each side. This

Fic. 142,
BiNGLE PIx SUTURE, QuiLLED SUTURE.

suture maintains the deep parts of a wound, the textures below the
surface, in firm and steady contact ; an advantage in respect to a
deep wound, as well as in any movable part. Its only disadvantage
is its tendency to evert the cutaneous edges.

It is best applied with a strong curved needle, fixed in a handle,
and having an eye near its point (Fig. 133). This should be armed
with a stout double thread, and having been passed through the
wound from side to side, the looped end of the ligature is detached
from the eye of the needle, and held with the left hand, while the
needle is withdrawn,

The needle should pierce the skin at least an inch from the edge
of the wound, should traverse the deep parts, and emerge at the
same distance from its opposite margin. When withdrawn, there
will be a double thread remaining in the wound, having a loop at
one extremity, and two free ends at the opposite, Through the loop,
or loops, if more than one suture be used, the piece of quill, gum
catheter, pencil, or whatever it may be, should be passed, and the
thread drawn tight over it, by pulling at the opposite ends; then
these ends are tied firmly over a similar ‘quill’ at the other side of
the wound (Fig. 143).
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To maintain perfect apposition in the more superficial parts of
the wound, it may be necessary to add a few interrupted stitches.

. Dossiled Suture.—This kind of suture is sometimes used as a
means of dressing wounds, by retaining pledgets of tow or lint in
them, with the object of arresting or preventing hemorrhage—and
especially from the jugular vein. It is a kind of interrupted suture,
and is applied by means of a curved needle, armed with a double
thread, which has a little dossil or bundle of tow at its end. After
dressing or plugging the wound, one of the lips is seized between
the left thumb and index, and the needle is pushed through it and
the thread drawn, until the dossil is in contact with the skin ; then
the thread is cut, leaving sufficient to make a knot. The same pro-
cedure is followed on the opposite side, and so on, until the neces-
sary number of points has been made. Then each point of suture

Fic. 144. Fic. 145,
DossiLep SUTURE. Z1GZAG SUTURE.

is tied in the centre of the wound (Fig. 144), so as to exercise
pressure on the plug, and by this means hemorrhage is arrested.

8. Zigzag Suture.—To apply this suture, instead of forming a
spiral inclusion by the thread around the borders of the wound, as
in the uninterrupted suture, the needle is passed in a zigzag from
one side of the wound to the other. Tt allows of more regular
coaptation of the lips of the wound than that suture, causes less
irritation, but like it, is only applicable when the wound is not very
deep. It has been recommended for wounds of the intestine, and
has been practised as a retention suture after reduction of umbilical
hernia in the horse.

It is applied by means of a curved needle, armed with a single
thread. The needle is pushed through both lips of one extremity
of the wound, from right to left, then carried a short distance from
its point of exit, and introduced again on that side, bringing it out
on the commencing side—from left to right ; continuning this pro-
cedure until the opposite extremity of the wound is reached, when
the two ends may be tied together or separately (Fig. 145).

9. X Sufure. — This special suture is advantageous in some
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wounds, and is most frequently employed in closing the flank incision
made in castrating female pigs. It is applied by a curved needle
and thread. The sides of the wound at one end are traversed,
together or consecutively, by the needle, which, on being withdrawn,
is carried across to the other end of the wound, where it is again
inserted (on the opposite side), and brought out transversely. The
needle is then removed, and the two ends of the thread tied, the
suture being in the form of an X externally (Fig. 146).

10. T Suture.—For ecrucial wounds or incisions, a suture in the
form of a T has been employed. It is applied by attaching a needle
to each end of the thread, and passing each needle, from without to
within, at one of the angles of the incision, bringing them out
beyond the transverse eut in the wound. The thread in this way
forms a loop, which crosses and closes the inferior or perpendicular
incision ; the ends are tied together, and thus form a second loop.

Or it may be applied by a single needle, which is passed through
the skin, above the transverse incision, coming out below it and to
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Fri. 146, —X Surure. Fra. 147.—T SvuTURE.

the right of the perpendicular incision. The thread is carried over
this ineision, and the needle implanted on the left, bringing it out
above the transverse wound, opposite the point where it first entered ;
the ends are then tied together (Fig. 147).

11. Sutwre of Relawation.—A suture has been introduced of late
years, bearing this name, which is intended to obviate the giving
way of the stitches in wounds, when tumefaction causes great tension.
This suture can be relaxed at will, and to any reasonable extent,
thus avoiding tearing through of the integument by the stitches,
as well as preventing irritation and pain.

The method of applying the suture is as follows. There are two
small oval pieces of sheet-lead, about one-twentieth of an inch thick,
with a central perforation to receive a moderately thick suture.
The latter is first passed as an ordinary suture, except that it is
carried at an unusually great distance from the edge of the wound,
both as regards surface and depth. Each end of the suture is then
passed through the hole in the corresponding leaden plate or button,
and secured by being wound once round its short diameter. The
two buttons thus take the place of the tips of two fingers of both
hands in giving support to the deeper parts of the wound, while
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leaving the cutaneous margin free ; and when the wound is at all
extensive, several sutures, each with a pair of buttons, may bhe em-
ployed, constituting a kind of interrupted quilled suture. If it is
required to relax the suture, this is done by unwinding it from one
of the buttons, allowing the button to slip upon it to any degree to
which the tension disposes it, and then fixing it by winding the
suture round it.

The button may have a little knobbed stem on each side of the
hole, round which the suture can be twisted in figure of 8 fashion ;-
thus it can be drawn, kept in exact position, relaxed at will, and
tightened with ease. The sutures may be metallic or chromic cat
gut—the latter is good, as it has a tendeney to harden the tissues,
thereby affording a firmer hold, and, like wire, it is non-absorbent,
or nearly so, and is more easily managed. The buttons, being
pliable, can be bent so as to be adapted to any surface, while the
material of which they are composed renders their thorough cleansing
easy and certain, Their application is not difficult. If possible, the
upper one should be first fixed ; when the bottom one is ready, the
lips of the wound can be easily brought together by pressure of the
thumb and index-finger of the left hand, at the same time gently
pulling the wire, or catgut, with the right hand ; when in position,
the suture can easily be fixed.

In the excision of tumours, and in other operations in which a
arge amount of skin is involved, this suture is very serviceable.

Consecutive Treatment,

When the sutures should be removed from a wound, must depend on circum-
stances, such as the species and age of the animal, the nature and thickness of the
tissues involved, the character of the wound, and the thickness or otherwise. as
well as the material, of the sutures. A suture left in too long may cut through
the tissues and prevent union ; a clean inecised wound brought into exact coapta-
tion, will cicatrize more quickly than an irregular or badly adjusted wound ; cicatri-
zation is more rapid in young than in old animals, and in a superficial than a deep
wound ; suppuration oceurs more readily in the horse and dog than the ox and
pig; the skin and connective-tissue are readily cut through by the suture, while
fibrous tissue is much more resisting ; and pus forms more quickly where there is
much connective-tissue and many vessels, than elsewhere.

‘With a simple wound united by primary intention, the suture may be removed
with safety from the fourth to the seventh or eighth day. There is always risk
in removing it too soon, and it is generally better not to take away all the points
at once—if there are more than one. If there is only one thread, as in the unin-
terrupted suture, one of the knots may at first be cut ; and with the interrupted
suture, the least important points are first removed ; having extracted one, we
may then judge if more can be detached. To remove them, they should be cut
close to the opposite side of the cicatrix, and the crusts removed from them ; they
are then pulled through from left to right, pressing in the opposite direction with
the left index and pollex on the point of exit, at the same time holding the lips
of the wound together.

Forceps or pliers are useful in removing pins in the twisted suture, and when
they are removed the thread may be left in place, as it still affords support ;
though if the wound is suppurating this precaution is needless.

As the cicatrization of wounds is accompanied by itching, precautions should
be taken to prevent the animal biting or rubbing them, not only immediately after
the application of the suture, but also when this has been removed.
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SECTION VL
BANDAGING AND DRESSING WOUNDS.

The main object to be achieved in dressing wounds, caused by
accident or produced by operation, is to hasten their union, and to
ensure this in a satisfactory manner, with as little local and general
disturbance as possible. It conmsists essentially in the methodical
application, at regular or irregular periods, if necessary, of topical
agents or dressings, maintained by bandages or other suitable
apparatus.

The dressing of wounds is, therefore, one of the most important
branches of veterinary surgery. Wounds require care and atten-
tion. They must be protected from external injury, from sudden
variations of temperature, from the air, infection, or putrid
matter. They must be bandaged and placed in the most favourable
condition for cicatrizing ; and they must be dressed with agents
which keep them healthy, promote healing, and, if need he, allay

ain.
£ It is often upon skilful and careful dressing that the success of an
operation depends ; while, no matter how expertly this may be per-
formed, if the subsequent dressing is neglected or improperly carried
out, the healing process will, at best, be retarded, or serious conse-
quences may ensue.

The indications in dressing are numerous, according to circum-
stances, such as the kind of operation, the nature and seat of the
lesion, the character of the tissues involved, the local and general
symptoms developed, etc.

This division of veterinary surgery comprises: 1. The instruments,
materials, and apporatus required for dressing ; 2. The rules for their
application ; 3. Their effects.

INSTRUMENTS, MATERIALS, AND APPARATUS.—The appliances for
dressing are somewhat numerous and varied. They are:

4. Instruments.

FiG. 148, —DrEssING FORCEPS.

The instruments usually required are the ordinary curved
trimming scissors; dissecting or dressing scissors (Figs. 73, 74, or 75);
dissecting-forceps (Fig. 77); dressing-forceps (Fig. 148), to remove
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foreign bodies and old dressings; sealpel (Figs. 66, 67) ; bistoury
(Figs. 70, 71) ; probes of various sizes, in silver, whalebone, or lead ;
syringes—large and small—to wash out wounds and inject fluids

Fra, 140, —Svrixce ror Wasuixe Ovt Wousps.

(Figs. 149, 150)—the former of brass or pewter, with bulbous pipes
of two or three sizes, the latter of brass, pewter, glass, or vuleanite,
with two or three sized pipes ; razor ; caustic holder with nitrate of

Fic. 150.—SYRINGE FOR INJECTING FLUID 1NTO WoOUNDS AND FISTULE.

silver (Fig. 151); spray-producer (Fig. 152). The latter is a hottle
(containing solution of carbolic acid) fitted with from ome to three
flexible tubes, to direct the spray in one or more directions, when it is

ARNOLD K 3083 L3

Fia. 151.—Cavsric HoLpex.

propelled by the hand-bellows in communication with them, by means
of another pliable tube.

B. Materials.

The materials are applied immediately to the surface of the wound,
in order to absorb discharges, protect it from the air or other external
influence, maintain warmth, promote healing, afford pressure and
support, ete. d .

The most important material in veterinary surgery is fow, which
takes the place of lint and charpie in human surgery, and is the
coarse or broken part of flax or hemp ; it is preferred to the long
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hemp itself. There are two kinds—coarse and fine—but the latter
is chiefly employed. It should be fine, soft, clean, and free from
rough portions, It imbibes fluids, forms a good medium for the
application of remedies, and assists cicatrization. It is sometimes
cut up into short pieces with scissors, and applied to superficial
wounds which do not require a handage, or are difficult to secure a
bandage to—as wounds of the hock, elbow, or knee.

It is used in the form of pads or cushions, with which to exert
equable pressure on a wound. Pledgels or pellets of tow are elongated

Fic, 132,—FLEXIBLE S8PRAY PRODUCER.

or round masses, employed to fill up deep wounds, uneven surfaces,
arrest heemorrhage, and keep down luxuriant granulations. Duossils
of tow are little, closely rolled bundles used for sutures, to dilate
canals, or keep open cavities. When a dossil has to be deeply
inserted, a cord is fastened to it for its withdrawal. Plugs of tow
are elongated bands, used as a seton in fistulous wounds; or they
may be globular masses (covered by cloth, if need be), introduced
into cavities to effect compression on tumours, vessels, ete.

Lint, cotton, cotton-wool, charpie, and other similar materials are some-
times employed, but chiefly for the smaller animals.
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Cloth of various kinds is used in dressings, as cotton (usually
unbleached), linen, and thin canvas ; but the best for bandages or
compresses, indeed for all purposes in veterinary surgery, is linen.

il
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F1c. 153, —8quane CoMPRESS,

This is usually of the coarser and stronger kind ; for certain
purposes it answers better when it has been somewhat worn, It is
made into compresses and bandages.

Comyprresses.—These are not so much employed in veterinary as in

AL AT

Fui. 1a4.—Loxg Coyrnrss.
human surgery, pads or pledgets of tow being used instead. They
are pieces of cloth doubled two or more times, and offering various
forms according to requirements. They may be applied directly to
the wound, or above other dressings ; but in either case they should

Fi, 155, —TrR1ANGULAR CoMPIRESS,

be free from wrinkles and their borders should he even, so as
to ensure equal thickness throughout.

Their shape is varied. The square compress (Fig. 153), as its name
implies, is a perfect square, formed by folding the cloth in that

F1G. 156.—Cravar CoMPRESS,

manner. The long compress (Fig. 154), may be the same piece of
cloth folded lengthwise ; while the triangular compress (Fig. 155) is
the square compress doubled so as to bring its two angles together.

The cravat compress (Fig. 156) is the triangular compress fol&led two
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or three times from the apex to the base ; and the Mallese Cross com-
press (Fig. 157), and half Maltese Cross (Fig. 158), are formed from
the square compress—in the first the four angles are divided, and in
the second only two. The double-fuiled (Fig. 159) and freble-tailed
compress (Fig. 160) ave folds of cloth with one or two long cuts at

Fia. 157. Fia. 138,
Marrese Cross COMPRESS. Harr Martese Cross CoMPRESS.

one or both ends.  The graduated compress (Fig. 161 @, b) is a long and
wide compress doubled several times in a series of gradually decreas-
ing folds, to form a kind of prismatic-shaped mass. It is useful to

FiG. 160.

Fic. 159.
. TrEBLE-TAILED COMPRESS,

DouvpLE-TaiLkn COMPRESS.

make pressure at the bottom of a wound. The graduated compress
may also be formed by several single compresses of diminishing size
laid one upon the other. The perforated compress (Fig. 162) is
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Fic. 161.—a, b, GRADUATED COMPRESS.

a compress with an aperture in the middle, corresponding to a part of
the wound which it is desirable not to cover.
Bands and Bandages.—Bands and bandages are much em-

F16G. 162.~~PERFORATED COMPRESS,

ployed in veterinary surgery. —Bands may be of tape, or long strips of
linen, calico, or other material, of various widths, but usually narrow.
They serve as simple bandages in some cases, to maintain dressings
in p{suce ; they are also employed to secure larger bandages of diverse
forms. Somefimes india-rubber bands are employed with advantage,

owing to their elasticity.
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Bandages, properly so-called, are divided into three kinds: (A)
Roller Bundages, (B) Wide Bandages, and (C) Mechanical Bandages.

A. RoLLER BANDAGES.—The roller bandage—that which is most
in use, and is best known as the “ horse bandage —is ordinarily from
three to six inches wide, and of variable length—generally one
or two yards. It may be torn from the piece of cloth or specially
woven. It may have two pieces of tape fastened to one end, to tie
it when it is applied, or the same purpose may be served by splitting

Fra. 103, Fie. 164.
Baxpace v 8ix6LE RoLL. Baxpace 1% DouBLE RoLrL.

one end for a few inches, and tying the divisions in a simple knot so
as to prevent further tearing. In texture the handage should be
pliable, sufficiently strong to withstand moderate force, and it ought
to be clean and dry. A bandage too wide is difficult to apply
evenly, as it does not adapt itself to parts unequal in volume
or outline,

To apply a bandage easily and well, it should be rolled up ; it may
be in a single or a double voll. The single-roll bandage (Fig. 163) has

Fia, 165, —MANNER oF RoLLING BANDAGE.

one end free, the other being in the centre of the roll. In the double-
s-ollhbundage (Fig. 164) the ends are in the rolls—one in the centre of
each.

To roll up a bandage properly, one end (that to which the tapes
are attached, or which is tailed or cleft) should be folded transversely
two or three times, so as to make a small cylinder ; the ends of this
are held between the thumb and index of the right hand, while the
bandage itself lies between the same fingers of the left, the ring and
little finger of which maintain the roll in the same hand (Fig. 165).
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The two fingers of the right hand turn the cylinder on its axis from
left to right, until the whole is rolled in a firm regular cylinder.

The bandage may be applied dry or wet; sometimes it is impreg-
nated with some medicament ; at other times with starch or other
substance which, when dry, will make it rigid. To apply it, the
roll is taken in the right hand, the thumb at one end, the medius at
the other. The free end is held between the thumb and index
of the left hand, and laid on the part to which the bandage is to be
applied, and several circular turns are made around it to give the
bandage a hold. The cylinder is now passed from hand to hand as
the turns are made, care being taken that it is not dropped, that at
each turn it is steadily tightened to the necessary degree around the
part, and applied evenly and regularly.

When a bandage is applied to a part the volume of which varies
—as the lower part of a horse’s limb—it is very difficult to make it
lie evenly, portions of the border being slack and bulging, while

F1a. 166.—MAXNER OF APPLYING A SPIRAL BANDAGE 1¥ HALF-TWISTS:

others are tight, rendering the pressure unequal and the bandage
insecure. To avoid this, without changing the direction of the
bandage, it is necessary to make an oblique half-twist at every turn,
at the part which is most prominent, towards that which is less so,
the fingers of the other hand preventing the bandage slackening
(Fig. 166). The cylinder is seized in an mverse direction after un-
rolling a certain portion, then slightly relaxing the free portion, the
hand is reversed without pulling on the cylinder, so that the upper
border of the bandage becomes inferior. This being done, the half-
twist is drawn tight, the trunk being passed over it to make it
smooth.

The whole of the bandage being applied, it is secured by tying the

' tapes attached to the end which is now free—these passing round in

opposite directions. Or a piece of tape, the end of the bandage
itself, or a pin will suffice. When the bandage is very long and its
turns are liable to become loosened, they may be attached to each
other by pins or a few stitches of thread.
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The double-roll bandage is applied by placing the portion between
the rolls against the part to be handaged, one of the rolls being
held by an assistant, while the other is passed round the limb. This
bandage is sometimes advantageous, as by it compression can be
effected primarily over a part, and secondarily on both sides of it,
without requiring to use another bandage.

The roller bandage is applied in a circulerr manner, when the turns
around a part are exactly superposed ; and in a spiral manner when
they partially overlap and extend for some distance, as in Fig, 166,
It is said to he a crossed or figure-of-eight bandage, when passing in a
spiral manner, it goes in the opposite direction, the turns thus
crossing each other.

B. WmE BANDAGE.—This bandage is made up of a broad piece of
calico, linen, or other strong but pliable material, of a particular
shape to adapt it to different regions of the body, and fixed by
means of tapes, straps, or bands, Sometimes it is made of flexible

Fii. 167. Fic. 108,
S1MPLE FOREHEAD-BANDAGE S1:prLE FOREREAD-BANDAGE
(FronT VIEW). (S1pE VIEW).

leather or waterproof stuff. It should be as simple as possible, so as
to be easily applied ; it should cover, but not press upon the wound,
obstruct the circulation in the part, or prevent discharge of pus or
other fluid; and it should lie close to the surface. It may be
attached to the mane, tail, or forelock ; to head-collar, crupper, breast-
band, or surcingle. There are a large number of wide bandages,
but the principal only are here enumerated. .

1. Forehead Bundage.—This is a square piece of cloth, sufficiently
wide to cover the forehead, extending from behind the ears to close
above the eyebrows. It is attached by three tapes or bands on each
side, in the manner shown in Figs. 167, 168 ; the brow—bands_s pass
through a hole or loop on each of the cheek-bands, which again are
fastened, with the upper bands, at the top of the neck.

2. Compound Forehead Banduge.—This is a longer piece of cloth
than the last, passing from between the ears, dm_vn the face, to near
the nostrils, and having three bands on each side—upper, middle
and lower; the middle are above the eyebrows, and_ have a loop
through which the upper pass; the lower cross behind the jaws,
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pass through the loops of the middle bands, and, like the others, are
tied at the top of the head (Figs. 169, 170).

3. Monocular Bandage—This is a wide, somewhat long piece of
cloth, which, when applied to the side of the face, so as to cover
one eye, may have a notch cut out of its upper border to relieve the

Fro. 169, Frc. 170.
Coyrovxp Fonkenean BANDAGE Coypouxp FOREHEAD BANDAGE
(FroNT VIEW), (B1pE ViEW).

root of the ear, and a transverse plait at the side to adapt it to the
orbit. It is attached by five bands, the three upper of which are
tied to the throat-strap of the head-collar, and the two lower are
fastened to the bhottom part of the same strap (Figs. 171, 172).

Fic. 171, Fre, 172,
MoxocuLAR BaxDacE (FRONT VIEW). MoNocULAR BANDAGE (SIDE VIEW).

4, Binocular Bandage—This is merely a duplicate of the last.
One plait above the orbit, and another below, on each side, makes it
fit better. It is retained by eight bands, which attach it to the
head-collar (Figs. 173, 174).

5. Ear Dandage.—This is formed by two pieces of triangular-
shaped cloth, the bases of which meet between the ears, and form a
kind of gusset for the reception of each ear. It is attached by six
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bands ; the upper two have each a loop, through which pass the
middle bands, and crossing below the throat, they are tied behind

Fro. 173, Fres, 174,
BivocurAr Baxpace (FroxT VIEW). BivocuLaR BaNpacke (S1pE VIEW).
the ears.

The lower bands cross on the face, and are tied over the
nose.

The upper portions of the bandage are fastened together, so

Fio, 175. Fic. 176.
EAR Baxpacr (FroxT VIEW). Ear Baxpace (31DE VIEW).

as to keep the ears erect, by tying together—two and two—the
tapes or bands sown on their inner border (Figs. 175, 176).

Fic. 177,—THROAT BANDAGE.

6. Throat Bandage.—This is a square or somewhat triangular-
shaped piece of cloth, the base being cut concave, to adapt it to the
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upper part of the trachea. It may only cover the parotideal region,
or extend so as to envelop that and the postero-inferior part of
the head. It may be attached by four or six bands, to the head,
beneath the head-collar, if necessary.

A thick bandage is made by a square piece of cloth, doubled at
its angles to form a triangle ; between these folds may be a layer of
tow, cotton, spongio-piline, or moss-peat, kept in position by quilt-
illl{g. It may be advantageously made, at times, of sheep or lamb’s
skin.

Fia, lin‘.—“j‘uv 0F NECK Baxpace.

7. Top of Neck Bunduge.—This is a large piece of cloth, sufficiently
long to extend from close to the ears to near the base of the neck,
and wide enough to cover the sides of the neck to some extent.
The anterior portion is prolonged by a narrow piece or band, which
passes between the ears and descends on the face, The bandage is
attached by nine bands—two from the anterior part on each side,
terminating in loops through which pass other two that cross behind
the jaw, pass up the side of the face, and tie on the neck ; two on

% QAW T
Fie, 179, —BANDAGE FOR S1DES AND FrONT OF NECK.

each side from the posterior end, attached to a breast-strap or bricole
to keep the bandage down, the upper one being, in addition, attached
to a erupper or surcingle (Fig. 178). These last bands may be more
simply attached by bringing the lower on each side to the front of
the chest, tying them there, and passing the joined bands between
the forelegs, fastening them to the inferior part of a surcingle,
while the upper band on each side is tied to the superior part of the
sureingle.

8. Sides and Front of Neel: Bandage.—This bandage is somewhat
octagonal in shape, each of its eight angles being provided with a band
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—the middle two on each side being fastened on the top of the neck,
the anterior two over the forehead to the head-collar, and the pos-
terior two to a surcingle or bricole (Fig. 179).

9. Bandage for the Withers.—This is a square piece of cloth. In the
middle of its anterior and posterior borders is a fold or plait, vary-
ing in length according to the height of the withers, to the outline
of which they adapt the bandage.

It is fastened by five bands—two in fromt, tied together on the
chest ; one on each side behind, a longer and a shorter, to secure

Fi6. 180, —Baxpaae roR WITHERS.

the bandage beneath the chest; and the fifth in the middle of the
posterior border to attach it to a surcingle or crupper. A band
may be fixed on the middle of the anterior border, to fasten this to
the mane (Fig. 180).

10. Bandage for the Buck.—This may be a wide or long piece of
cloth, square in shape, the posterior angles cut off, and furnished
with six bands—one for each corner. Two of the bands on each
side pass round the chest and abdomen, the posterior two pass

FiG. 181 —BAXDAGE FOR BACK.

under the tail like a erupper. Two bands may be attached to the
anterior border to be fastened round the neck to prevent the
bandage slipping back (Fig. 181).

11. Bandage for Loins and Croup.—Similar in sha.l_)e to the _la.s.t,
sufficiently large to cover the loins and croup, and with a plait in
the middle of its borders, except the anterior, to make it fit, this
bandage is provided with a band at each angle; the two anterior
cross beneath the abdomen, and tie over the loins, the two posterior
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pass within the points of the hip, obliquely cross the inner face of
the thighs, across the stifle and up the outside of the thigh, to tie to
the middle bands towards the hip joint. The bandage may have
two bands in front to fasten it to a surcingle (Fig. 182).

12. Bandage for the Hip.—This is a large rectangular piece of
cloth, covering a portion of the eroup and the whole of the hip, the
inner border of which is adapted to the perinseum, and the outer
to the side of the thigh, where it has a plait; its lower border has

Fue, 182, —Baxpace For Ukovr,

also two plaits, and these, with the other, adapt it to the region
it covers.

Eight bands attach it-—three to the posterior horder, which are
tied to a erupper ; one at the upper border, sufficiently long to tie
it to the surcingle ; three at the lower border—two pass round the
leg in opposite directions and cross each other outside, one goes to
the crupper and the other runs upwards to be tied to the surcingle
or front part of the crupper, while another passes obliquely inside

Fra. 183.—Baxpace ron Hip,

the thigh, over the flank, and is secured to the crupper. The eighth
band is tied to that on the side of the thigh (Fig. 183).

13. Bandage for the Testicles, Inguinal and Prepubic Regions.—This
bandage is formed by a somewhat triangular piece of cloth, the base
or wide portion being placed anteriorly, and the narrow part fitting
into the perinmum. It has four bands at each corner, the two
anterior (Fig. 184, g, ) passing upwards inside the flanks to be tied
over the loins, while the two posterior (f, 0) are carried up the




BANDAGING AND DRESSING WOUNDS. 139

perinseum, and are attached to the others (Fig. 185). This bandage
may be employed to cover wounds in this region, and as a suspensory

Fic. 184.—Baxpace ror TesTICLES, FoRM OF.

bandage for the testicles or mamma. When employed for the latter
purpose in the case of the cow, sheep, or goat, it must be made

F16, 185.,—BANDAGE FoR TESTICLES, APPLIED.

wider at its middle and anterior part, and openings cut in it for the
passage of the teats, .
14, Bandage for the Perineum.—A. long piece of cloth, with two

Frc. 186,—BANDAGE FOR PERINEUM.

bands, and concave on its upper border, to receive the root of the
tail, and divided into two portions at its lower end, to which bands
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are attached, forms a perineal bandage. The lower band on each
side passes up the flank towards the Tcins, where it is tied with the
El}gper band of the same side, which is carried up by the croup

ig. 186),

15. Bm?rcdage Jor the Abdomen.—A long piece of cloth, twice as long
as it is broad, with plaits on its sides to adapt it to the shape of the
abdomen, furnished with six bands to attach it, forms this bandage.
Two of the bands are tied over the loins, two over the back, and two

Fi6:, 187,—BANDAGE FOR ABDOMEN.

on the withers. A eross-band may pass between the latter, across
the chest, to keep the bandage forward (Fig. 187).

16. Bundage for the Chest.—A bandage for the lower part of the
chest is formed by a piece of cloth the width of this part between
the fore-limbs, where it may be hollowed out somewhat for these,
notched hehind the arms to fit the sides of the chest, and provided
with six bands—one at each angle, and two in front. The front

Fic, 188.—BANDAGE FOR CHEST,

bands are tied over the withers, at the root of the neck, the middle
pair behind the shoulders, and the posterior pair over the back
(Fig. 188),

17. Bandage for the Breast.—This bandage differs but little from
the last. The ends only are reversed—the wide portion being in
front of the breast, and the narrow between the forelegs. The
latter portion has two bands which tie over the withers, and each of
the angles has a band—superior and inferior—that fasten the bandage
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on each side to the surcingle. The sides have plaits so arranged as
to adapt it to the shape of the chest (Fig. 189).

18. Bandage for the Point of the Shoulder.—This bandage is large,
and pentagonal or trapezoid in shape, or a square minus the upper
angle. At each of its five angles it has a band, or it may have seven
bands, and its anterior border has plaits, which fit it to the shoulder

FiG. 189.—BANDAGE FOR BREAST.

and the front of the arm. It is placed obliquely on the shoulder.
The two upper bands (Fig. 190, ¢, c) attach it at the withers to the
two lower bands (g, f), which first pass around the fore-arm, then
under the chest and up the opposite side to meet them ; the anterior
band (d) is tied to a breast-strap, or to the bands on the opposite

Fic. 190. Fic. 181,
DBANDAGE FOR SHOULDER, BANDAGE FOR PoixT oF SHOULDER,
Fomax or. APPLIED.

side of the withers, while the two upper posterior bands are tied to
the surcingle (Fig. 191).

19. Bandage for the Shoulder.—This is a square piece of cloth,
with the upper angle cut away, and plaited in several places on its
borders. It has six bands—three anterior, one of which passes
round the neck to tie with the upper posterior ome, two go
round the chest to fasten to the surcingle, the third is carried
between the fore-legs to be tied to the lower part of the surcingle,
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—a, superior which is fastened over the neck, and two posterior bands
which are tied to the surcingle (Fig. 192).

20. Bandage for Fractured Scapule.—This is an ordinary roller
bandage, three or four inches wide, adhesive, passed around the fore-
arm, and carried up towards the seat of fracture; other bandages pass
down obliquely from the withers, over the fracture and the shoulder-
joint, to be fixed on the breast, and also around the fore-arm. Above

Fic. 192,—BANDAGE FOR S8HOULDER, APPLIED.

these again, when they are fixed, are others going round the fore-
arm and crossing each other, wider bandages crossing the chest and
opposite shoulder, and a broad piece encircling the chest and binding
down all the other bandages on that part (Fig. 193).

21. Bandage for the Elbow.—This is a difficult part to apply a
bandage to. A piece of cloth, somewhat triangular in shape, with

Fi6. 193, —BANDAGE FOR FRACTURED SCAPULA.

a wide plait at the base, and smaller plaits at each side (Fig. 194),is
attached by five bands. The upper posterior one (Figs. 194, 195, f)
passes to the withers, to tie with an imnferior band (i), which is carried
beneath the chest to the opposite side ; two other bands (g, %) are
tied to a breast-strap in front; another (%) goes round the back of
the fore-arm, between the forelegs, under the other bands, and
is fastened to the breast-strap in front.
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29, Bundage for the Fore-arm.—This is in the form of a triangle, a
portion of the apex being cut away. The upper part is the widest,
and is hollowed to fit the arm-pit. Two principal bands, crossing
each other, attach this to a breast-strap, while its borders are joined
Ly tapes outside the fore-arm (Fig. 196).

Fic 104, Fic, 195,
Baxpank ror ELvow, Fonu oF. BaxpAGE FoR ELBOW, APPLIED.

23. Bandage for the Knee.—For this joint, an ordinary knee-cap is
often used to cover and sustain a common roller bandage. Other-
wise, a square piece of cloth is required, in which a notch is made at
the upper part for the reception of the trapezium, and another in
the middle for the front of the joint, both notches being filled up by
a small piece, so as to form a gusset. A band is attached to the

N
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Fic. 196. Fic. 107,
BaxDAGE For Forg-Ann. Baxpace For K¥Ee.

middle of its upper border, and bifurcates before it reaches the neck,
around which, or to the mane, the divided portions are tied. The
side borders of the bandage are joined by tapes (Fig. 197).

24, Bandage for the Stifle—This is a triangular piece of cloth, the
base heing very wide, and uppermost. To its three angles it has as
many bands. The upper band extends up the flank, and is fastened
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at the loins to a crupper; that at the inner angle turns forward
inside the thigh, to be tied to the crupper at the tail ; while the third
is brought round the inside of the thigh in front of the patella, and
going round the first band is also attached to the crupper at the
tail (Fig. 198).

Fia, 198,
BANDAGE FOR STIFLE, APPLIED.

25. Bandage for the Thigh.—In shape somewhat like the last, this
bandage has three gussets, two of which (Fig. 199, C, D) are on the
upper border, and one (I) on its lower border, each side having a
plait. There are nine or ten bands—four at its upper border
(A, B, C, D), and five or six at its lateral borders. One band (D)

Fic. 109, Fia. 200.
BAXDAGE For THicn, Fory oF. BaXDAGE FoR THIGH, APPLIED.

passes along the flank, and is tied to the crupper on the loins ;
another (C) turns outwards along the inner face of the thigh, across
the quarter, to be attached to the first (D), or to the crupper. Two
others (A, B) cross at the lower part of the quarter, above the
gastrocnemii tendons, so that one (A) passes to the inner side of the
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thigh and is tied to the surcingle, while the other (B), is attached to
the crupper at the tail. The small bands at the sides are tied in
pgirs inside the limb, so as to make the bandage more or less tight
ig. 200).

| 96. Brszzflage Jor the Hock ond Shank,—This is formed by a piece of
cloth sufficiently long to completely envelop the hoek and shank, as
low as the fetlock. Its upper border, which is wide, is notched some-
what for the bend of the hock, and at its lower border is a kind of
gusset for the fetlock (Fig. 201). TFour bands on its upper horder
attach it to the thigh bandage or erupper, and the sides are joined by
tapes in front (Fig. 202).

Fis. 201, Fia. 202
BANDAGE ForR HOCK AND BHANK, BaXDAGE For Hook AND SHANK,
Forx or APPLIED.

If a bandage is only required for the hock, a shorter piece of cloth
will suffice. This can be well secured by cutting a round hole in its
middle, or to one side, to admit the point of the hock, and tying the
sides together with tapes.

Usually, for the hind and fore legs, below the hocks and knees, the
roller bandage is employed, and is applied in the manner already
described (p. 132).

For the other larger domesticated animals, these bandages are.
applicable ; for the smaller animals fewer are employed, and they are
modified in form. In the dog, for instance, there is an ear-bandage,
rendered necessary in diseases of that part, and which is a kind of
night-cap fastened around the head by wide tapes (Fig. 203, a).
Instead of cloth, a cooler and better bandage for the ears is formed
by a small, light net tied around the head).

There is also an abdominal bandage, which is useful in disease of
the mammee. Itis formed of a piece of cloth, twice as long as broad.
Near the middle it has openings, through which the hind-legs pass,
and the posterior horder is notched or tailed to make two bands,
which cross over the loins, and are there pinned or sewn together.
The sides and front are secured to the body by six bands—two tying
in front of the chest, and four across the back (Fig. 203, ).

10
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i C. MECHANICAL BANDAGES.—Bandages which, in addition to the -
protection they may afford to a wound, have a direct action in curing,
H are named mechanical or active bandages. In this sense, the roller or
i wide bandage may be included in this class ; but the designation is
j more particularly reserved for apparatus devised to produce a
H therapeutic mechanical action on certain parts or organs, by compres-
| sion, distension, or otherwise. Mechanical bandages are employed
for fractures, dislocations, herniw, deformities, distortions, diseases
of the feet, etc. They may be of cloth, leather, gutta-percha, wood,
iron or other metal. These bandages will be referred to hereafter.
| Application of Dressings.—The application of dressings has a great
! influence on the result of operations or accidents, and therefore demands care,
i skill, and patience,

Before dressing is commenced, everything necessary should be at hand, and the
animal properly placed and restrained, if need be—every precaution being adopted
in this respect. It only too often happens that the amount of pain animals suffer
in having their wounds dressed, is left out of consideration, and they are sub-
jeeted to much needless suffering. This should not be. Animals ought tv be as

FiG. 203.—BaxDacES FoR DoG : @, EaRs ; b, MadyE,

t § tenderly treated as circumstances will permit; as not only will they be s'e’d un-
F \ necessary pain, but dressing is more easily and quickly accomplished, and the
Al dresser and his assistants are exposed to less risk from the violence of the creatures
i § ! themselves, while gentle manipulation of a wound or diseased part facilitates
i e recovery. For this reason, unless absolutely necessary, fingers, probes, caustics,
I or plugs, should not be introduced into wounds, neither should they be exposed
| i needlessly, nor too long; dressing should be performed guickly, though without
it hurry or carelessness.

“I i Cleanliness and neatness should also be observed, and particularly the former,
: otherwise grave results may follow. For instance, should a blood-clot, a piece of
i decomposing tissue, or foreign matter be allowed to remain in a wound, it may
I give rise to gangrene and septic infection. Therefore, in proceeding to dress a
J wound, attention should be particularly directed to cleansing it thoroughly, and
protecting it from morbid influences which lead to decomposition and putrefaction,
The most important rules for avoiding accidental complications of wounds are
prophylactic, and consist chiefly in rigid antisepsis, not only in freating the wound,
but in the general care of the patient and its surroundings. Not only this, but
the instruments, sponges, cloths, bandages, ete., should be kept scrupulously
clean and disinfected. For this purpose, nothing is better than a four-per-cent
solution of carbolic acid.

Therefore, in dressing wounds, the first care should be to free them from blood
and blood-clots, tissue fluids, and foreign bodies, by gently sponging them with
carbolized water, or passing over them a stream of a two-per-cent. solution of earbolic
acid, or injecting it by means of a syringe into the bottom of the wounds. The
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skin around the wounds should also be kept clean and free from discharges and
crusts.

After the wound has been cleaned and hemorrhage suppressed, it should be
placed in the most favourable condition for cicatrization, by sutures or otherwise,
then pledgets, compresses, and finally bandages are applied. The application of
these should be so made that the pressure is equable over the whole, and no folds
or wrinkles exist ; otherwise there may be constriction or strangulation of the
part. Bandages and tapes, especially, should not be so tight as to check the ciren-
lation, nor yet so loose as to allow displacement of the dressing ; and in bandag-
ing a limb, in order to prevent swelling, the compression should always commence
at the periphery.

In applying dressings, the avoidance of pain to the animals, either at the
moment of application, or subsequently, should be observed, as this will spare
suffering and prevent the patients attempting to remove them.

The intervals allowed to elapse between changing or renewing of dressings,
will depend upon the nature of the wound and other circumstances. In some
cases an interval of many days may be allowed to elapse, while in others—as in
deep, extensive, and unhealthy wounds, with profuse or sanious suppuration—
dressing may be necessary every day, or even several times a day. In the
majority of cases, however, wounds require to be dressed once a day—unless some
special method of treatment is adopted ; and, as a rule, it is better to prolong the
interval than to shorten it, particularly if there is little suppuration, and cicatriza-
tion is going on favourably.

After an operation, the first dressing is not generally removed until the third or
fowth day ; though in operations on the foot of the horse, one, two, or three
weeks may advantageously elapse before the second dressing is applied. On the
contrary, when a compressive dressing is applied to arrest hasmorrhage from a cut
vessel, this dressing may be removed after twenty-four hours, as by that time the
formation of a clot in the tube will be completed. .

The effect of the early dressings should be watched, and particularly the first
dressing. If after its application the animal is uneasy, symptoms of pain increase
in intensity (marked by anxiety, restlessness, attitude), and especially if there is
fever, or if this is aggravated, then immediate attention should be given tu the
dressings, with a view to relax or remove them (or the sutures), if they are too
tight or inappropriate, or to discover the cause in the condition of the wound
itself.

Discharges should be allowed free escape, and this may be provided for, when
appr! ded, by a band of tow or a drainage-tube placed, one end at the bottom
of the'Wound, the other externally, if the position of the wound permits ; if not,
they should be absorbed by the dressings.

In removing dressings from a wound, certain precauntions should be uhserved.
If they have become adherent to each other, to the wound, or to the adjoining
parte, by blood, pus, or discharges, the whole should be moistened with tepid water
until adhesion has been diminished, when they can be removed without causing
pain or disturbing the wound. The bandage should be rolled or folded up as it is
taken off, the tow or lint raised gently and progressively, by the finger or, better,
forceps, and when the wound is exposed it should be cleansed without irritating it
or making it bleed. If it requires surgical intervention, this should take place as
speedily as possible, after which it should again be dressed without delay.

ErrEcTs or DrrssiNgs.—The general effect of a dressing is to protect a wound
from the action of the air or contact with external bodies, and more especially
with those atmospheric germs which retard the healing process. Consequently,
pain is diminished, the results of inflammation are limited, and repair is accele-
rated.

The effects of dressings are dependent upon their character and mode of
application, TIn view of the objects of surgery, which are to promote healing of
a wound as rapidly and favourably as possible, primary or first intention union
should always be aimed at. .

Cleansing of the wound is, therefore, of great moment, as blood and foreign
bodies will prevent primary union, while their contact with infective germs may
lead to troublesome results. Removal of the primary wound secretion is also
advisable, as its absorption may induce fever and inflammation. l‘f:[}'hﬁ gdmission
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of particles or germs which may cause decomposition, should be averted by an
appropriate fluid—as a two-per-cent. solution of carbolic acid. In dressing wounds,
or even during the performance of operations in which tissues are incised, the
carbolic acid spray—evolved by the spray-producer (Fig. 152)—may be employed
with advantage. Or antiseptic irrigation may be effected by means of a large or
small syringe (Figs. 149, 150). If carbolic acid is inappropriate, a useful antiseptic
fluid is a four-per-cent, solntion of carbolic acid with 0-1 per eent. thymol.

If, from improper treatment, decomposition and putrefaction oceur—if the
borders of the wound and the tissues are swollen and infiltrated with serum, and
symptoms of general infection are manifest, the wound should be opened to its
full extent, washed with a four-per-cent, selution of earbolic or boracie acid,
cleaned out with sponges or pledgets of tow, mortified tissues removed, gangrenous
skin divided to where it is sound, punctures made to allow imprisoned serum to
escape ; then the whole should be washed with the same solution, and dressed
antiseptically. In some cases antiseptic gauze may be advantageously applied,* as
well as dossils or pledgets of carbolized tow. Bran, when carbolized, forms
a good dressing for superficial wounds, especially when there is discharge : and an
excellent application—preferable, perhaps, to any other of the kind—is moss-peat
powder. I have had this employed with the greatest success in veterinary
surgery, and it has been no less beneficial in human surgery. The absorbent and
deodorizing power of this powder is very great, and its lightness is an additional
advantage. When treated with a five-per-cent. solution of carbolie or horacic
acid, and dried, it is one of the best antiseptic dressings which can be employed.
It is enclosed in thin gauze bags ; and the wound being dressed in the ordinary

ay, a bag is placed upon it and secured by a bandage. Boracic acid is a good
and safe antiseptic. It may be used in solution, or lint, tow, or moss-peat may be
saturated with it and dried. Whether or not the antiseptic treatment of wounds
be adopted, it must be remembered that cleanliness and rest are the main factors
in rapid and favourable union.

* There are several ways of preparing this gauze, but the most common is steep-
ing ordinary cotton in a fluid composed of carbolic acid one part, common resin
five parts, paraffin seven parts,
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CHAPTER 1.
GENERAL OPERATIONS,

UNDER the head of General Operations, will be included the operative
treatment of dislocations and. fractures ; the removal of tumours ; coute-
vigudion ; galvano-puncture or electro-puncture ; setons ; injections ; inocula-
tions ; operations on bloodvessels, on muscles, on tendons, on nerves, on
Juscice ; amputations ; extraction of foreign bodies from wounds,

SECTION 1.
DISLOCATIONS AND FRACTURES.

These accidents will be alluded to briefly, and only in so far as
operative procedure is concerned ; the different kinds of dislocations
and fractures, their nature, causes, and general treatment, not coming
within the scope of this work, except in particular cases.

Dislocations or Luxations.

A dislocation consists in the complete or incomplete displacement
of the articular surfaces of bones, whereby their natural position
and relations to each other are altered ; these surfaces no longer
corresponding to each other, so as to ensure solidity of union
and completeness of function. The displacement of the articular
surfaces may or may not be accompanied by laceration or rupture of
the capsules, ligaments, or muscles which maintain them in appo-
sition; and this displacement may be consecutive or symptomatic, when
related to pathological conditions, and accidental or traumatic, when
due to external violence or excessive muscular contraction. The
displacement may be complete or incomplete, when disunion is thorough
or partial ; single or multiple, according as only one or more than one
articulation is involved; and simple or complicated, when there is only
dislocation in the first, or fracture of bones or laceration of soft
textures or organs in the vicinity of the lesion in the second.
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TrEATMENT.—The general treatment of luxations consists in
bringing the displaced articular surfaces into normal apposition,
retaining them there until permanent reduction has been ensured,
and combating the effects of the accident.

Reduction is effected by gentle means or by force. The gentle means
includes pressure, disengagement, and propulsion ; indirect pressure
in one direction upon the most salient portion of one bone, while the
other bone is held firmly or pressed in the opposite direction ; pro-
pelling or pushing back one bone until its articular face is on a level
with that of the other, when direct pressure may be employed ;
disengagement when two bones overlap, two processes or pominences
become locked into each other, or a displaced articular surface is
fixed among ligaments or muscles.

Force, in the majority of dislocations, is necessary with the larger
domestic animalg, in order to overcome the powerful muscular con-
traction, which is greatly increased by the irritation or inflammation
that ensues from the injury sustained, and which increases with the
time that elapses before reduction is effected. The production of
general anmsthesia may be mecessary to produce that degree of
muscular relaxation necessary for reduction.

Reduction is effected by extension, counter-extension, and coaptation.
In some cases couptation is sufficient, and is effected by strong direct
pressure in an inverse direction on the displaced articular surfaces ;
rotary or semi-rotary movement ; a lateral or hinge-like movement ;
or forcible flexion of one of the bones. In resorting to exfension and
counter-extension, care should he taken not to compress the muscles
passing between the displaced bones, as this prevents their elongation
and increases their contraction ; and the force employed should be
proportionate to the number and size of the muscles whose resistance
has to be overcome.

In order to effect reduction, it is necessary in nearly all cases to
place the animal in the recumbent position, or at least to secure it in
such a way that it may remain immovable while traction is being
exercised on the parts. If the animal is large, assistants will be
required to produce this traction on the one part, and to resist it on
the other. If the luxation is in a limb, extension must be made
from the distal extremity, at a point more or less distant from that
where reduction is required, so that the muscles surrounding it be
left free; and this point should be of such form that it will not allow
the bands or ropes fastened around it to slip—as above the knee or
pastern joint—and contusions, fractures and secondary dislocations
should be guarded against. 'Where much force is required, extension
should be made from the luxated bone itself, .e., that which, of the
two, is farthest from the body. The operator himself, aided by
others if necessary, seizes the parts, gives directions as to the exten-

-sion traction ; and while this is being exercised, he brings the bones

into their normal position, by making the luxated bone pursue the
same course it followed in dislocation, but in the opposite direction.
At first traction should be moderate, and in the direction of the dis-
placement, asif to increase it; then it should be gradually and steadily
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increased without intermittence or jerking, until the articular surfaces
are on the same level, when they may be pushed towards each other.
It often happens that muscular and ligamentous action brings about
coaptation when extension is sufficiently advanced. When this takes
place, it is often indicated by a sharp sound ; otherwise the restora-
tion of the natural form, direction, length, and movement of the
part or limb are evidence that reduction has been effected.

In addition to the necessary extension and counter-extension, the
operator has frequently to exercise pressure above, below, laterally,
forwards, or backwards, in order to effect coaptation.

Sometimes the resistance to reduction is so great, that the first
attempt is not always successful, and renewed efforts have to be
made, with perhaps variations in the procedure, and in serious cases
division of certain muscles or ligaments has been recommended. It
may be observed that, of all the domesticated animals, reduction is
most easily effected in the dog and sheep.

Soon after reduction has been accomplished, the effects of the
luxation hegin to disappear, and measures must be adopted to prevent
its immediate recurrence. The parts should be kept at rest and
immovable (often difficult with animals), and the bones maintained
in apposition ; sometimes semi-flexion is advantageous.

In endeavouring to secure quietude in the animal, and immobility in
the dislocated or fractured part, the veterinary surgeon is placed at
a great disadvantage, in comparison with the surgeon of mankind.
The restlessness and impetuousness of animals when suffering from
pain or restraint, especially in their limbs, the impossibility of keep-
ing them in the recumbent position for any length of time, the
damage inflicted by the weight of the larger animals, when the legs
are injured, as well as the difficulty in applying or retaining in posi-
tion effective apparatus or bandages for maintaining the parts in
apposition, are the serious obstacles encountered by the veterinary
surgeon, and to overcome them wholly, or even partially, demands
the exercise of much tact, patience, and skill.

A very important aid towards this end is found in the apparatus
popularly known as ‘slings’ (Fig. 204), which are employed in
medical as well as surgical cases, when the animal is unable to stand,
or is less likely to recover if allowed to get up and lie down or move
about. This apparatus supports the patient, removes the weight to
a considerable extent from the limbs, keeps the animal in one
position, and allows the surgeon greater freedom in applying
bandages and remedies.

In principle, the slings are a very simple contrivance, and may be
readily extemporized from a sack, two pieces of wood and two
ropes. Improved slings, however, are more advantageous and con-
venient, and must he considered as a most essential accessory in the
treatment of dislocations, fractures, and some other surgical cases.

According to the amount of injury, local applications are required,
and bandages appropriate to the different kinds or seat of luxation
must be applied, in many cases, to ensure recovery. These bandages
may be of resins, pitch, cloth—specially prepared if need be—gutta-
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percha, leather, pasteboard, wood, iron, ete. ; they will be described
when fractures ave discussed. They may or may not require to be
removed at certain periods, according to eircumstances. Where they
cannot be employed, and when compression and rest are necessary,
restraining tumefaction and pain can be produced by means of
blisters or setons applied over the part. It often happens that
anchylosis ensues, if slight movement is not permitted in the course
of recovery.

If the luxation is complicated with fracture, and reduction of
both cannot be effected at the same time, only one should be dealt
with immediately, and that will be the fracture. A few of the more
important luxations will now be considered.

Fic. 204, —HoRSE 1§ SLINGS.

1. Luzation of the Inferior Mazille.—Complete luxation of the
lower jaw must be exceedingly rare in the larger domesticated
animals, but it has been observed in the dog and cat. The condyles
are always displaced forwards; both may be so displaced (bilateral
luzation), or only one (unilateral luxation). In the horse and ox, partial
or incomplete luxation has been observed.

In the reduction of the bilateral form two procedures may be
adopted. In the first, the head of the animal is firmly held by an
assistant, and the operator, placing himself in front of it, passes his
thumbs as far into its mouth as possible, so as to make downward
pressure on the branches of the jaw, the other fingers being placed
under the chin, to make upward pressure. The thumbs depressing
the jaw behind, and the other fingers raising it in front, it is at the
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same time pushed backward, when by the contraction of the temporal
and masseter muscles reduction is effected—sometimes so suddenly
and forcibly that the operator incurs the risk of being bitten. For
this reason the second procedure is perhaps preferable, and is as
follows: a piece of wood—as a ruler, handle of a small hammer,
ete.—is passed deeply and transversely into the mouth, between
the last molar teeth, and held there by an assistant, while the chin
is slightly pulled forward and upward by the operator either with
the hand or by means of a piece of tape passed round the jaw, behind
the canine teeth. The upward pressure depresses the posterior part
of the jaw, and a push backward then carries the condyles into their
articular cavities. A simple bandage around the jaws for a few
days, to prevent the animal mastieating, completes the cure.

In unilateral luxation, the same procedure is adopted ; the side
affected, however, is only acted upon.

2. Luzation of the Vertebre.—This is nearly always immediately
fatal ; and in those cases in which it is not, attempts at reduction
are rarely made. In ome successful case of reduction of luxation of
the atlas or the axis, the procedure was as follows: The animal
being in the recumbent position, a side-line was fastened round the
neclk in front of the shoulder, the other end heing tied to a post to-
wards the animal’s eroup, to produce counter-extension ; a rope and
pulley secured to a strong head-collar at one end, and a wall at the
other, made extension on the head. Three men made traction on
the rope and pulley, and when the neck was fully extended the
operator manipulated the atlas and axis in such a way as to produce
coaptation. A blister applied over the part completed the cure.

3. Scapulo-Humeral Luzation.—This has been observed in a com-
plete form in horses, cattle, calves, and dogs, and is a very serious
accident, which is further increased by the difficulty experienced in
reducing the luxation and preventing its recurrence. Though re-
coveries have been recorded, yet the result has not always been
favourable ; and when fracture is present the case may be considered
hopeless, especially in horses. Displacement usually takes place for-
ward, the head of the humerus projecting considerably beyond the
scapula ; though it may also oceur hackwards or outwards.

In order to reduce this luxation, the animal must be placed in the
latericumbent position, a rope or band passed round the armpit, and
brought over the shoulder, where counter-extension is made by
assistants ; while extension is made by placing another rope or band
around the lower part of the limb, above the knee or pastern, and
pulled by men. A sufficient degree of extension having been
effected, coaptation is produced by the operator, and is indicated by
the peculiar sound heard at the moment when the two articular sur-
faces come in contact. To make certain that this is the case, the
limb should be slightly rotated. After a certain time the animal may
be permitted to carefully rise, and a vesicant should then be applied
over the articulation, or the bandage described for fracture of the
scapula may be employed.

4, Huwmero-Radial Luzation,—This is rare in the horse ; but in the
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ox, pig, and dog, dislocation of this joint and of the olecranon, with-
out fracture, is not unfrequent. In the smaller animals reduction is
easy if the accident is recent and the creatures are docile ; hut if
there is fracture also, there is little hope. Extension is made from
the lower part of the limb, and counter-extension from the body ;
while the operator makes pressure to effect reduction. Itis often
necessary to considerably flex the fore-arm, however, before coapta-
tion takes place. The bones are maintained in apposition by an
adhesive plaster, or an iron splint hereafter to be described.

5. Metocarpo-Phalangeal (Fetlock-Joint) Luzation.—This is not un-
frequent in the horse in the incomplete form ; and cases are recorded
of its occurrence in the complete and complicated form, followed by
recovery.*

Reduction is comparatively easy, and apposition is maintained by
pads, compresses, splints, and bandages, in the manner to be imme-
diately described.

6. Cozo-Femoral Luzation.—This very important joint is somewhat
liable to dislocation in the horse and ox, the liability being less in
the smaller animals. It may be complete or incomplete, and displace-
ment may be in almost any direction when it is the former.

In the small animals reduction is easy when the aceident is recent,
and is effected by placing the animal on the opposite side, extending
the limb from the thigh, counter-extension being made from the
pelvis (one hand being placed on the ischium, the other on the pubis);
the limb is at the same time adducted and abdueted, and when the
head of the femur is opposite the cotyloid cavity, it is drawn into it
with a snapping sound, and the limb can be moved as usual. If the
accident is recent, nothing more is generally necessary ; but it is often
prudent to prevent repeated displacement, by applying a hip-bandage
or a vesicant.

With the larger animals the same procedure is to be adopted ; but,
of course, greater force is required to overcome the muscular resist-
ance, for which anssthesia is to be recommended. For counter-exten-
sion, a roll of cloth or a sack, to the ends of which rope is attached, is
placed heneath the thigh and over the side of the pelvis, the rope
being secured to a fixed point beyond the croup ; while for extension,
ropes are fastened above the hock and fetlock, and fixed pulleys may
be in connection with these. Luxation inwards is more easily reduced
if a large body (as a small rolled-up mattress) be placed hetween the
thighs, to act as a fulcrum ; while the lower end of the limbs is made
a lever in pressing it downwards, by which the head of the femur is
raised. In luxation outwards the opposite procedure is advisable:
the animal being laid on the same side as that on which the disloca-
tion is, the fulerum placed on the ground outside the femur near the
trochanter, and downward pressure made on the lower end of the
limb.

‘When reduction is effected, provision must be made to prevent re-
currence. The animal should he placed in slings (which are necessary

* Aremarkable instance occurring in my practice, is recorded in the Veterinarian
for 1874, p. 412.
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in nearly all cases of dislocation or fracture, as well as in those surgical

cases in which injury may be done by the animal lying down and

getting up, or moving about at large), and a bandage or other suit-

gble appliance placed upon the limb to ensure retention for some
ays.

7. Femoro-Tibial Luxation. — Dislocation of this articulation is
probably not recorded ; but that of the patella is by no means rare,
especially in the horse. It is generally displaced outwards, luxation
inwards being only possible when extreme violence has been exer-
cised. Incomplete luxation of the patella is somewhat common in
the horse, but is not observed in cattle.

There is no difficulty in reducing luxation of the patella. It can
often be accomplished by ¢ backing’ the horse forcibly and suddenly,
and somewhat diagonally, a few paces. If this does not succeed, then
a rope or side-line is fixed around the pastern, the other end passed
round the neck, and the limb pulled very much forward—the fet-
lock mnearly as high as the elbow on the same side; the hand can
then push the patella (lying outside the articulation) forward and in-
ward with a jerk. If the displacement is inwards, the hand will be
scarcely strong enough, and a piece of wood, manipulated with both
hands, will be required to raise and carry it upward and outward.
Effective reduction is evidenced by the altered and normal position
of the limh, and free movement.

Recwrrence of the luxation outwards is common ; and to prevent it
the animal should be kept as quiescent and immovable as possible (in
slings, if necessary), and stimulants, vesicants, or plasters applied.
If the luxation is due to atony or relaxation of the ligaments, power-
ful and repeated vesicants, or even actual cautery, may be required ;
or a special splint of iron, to be described hereafter (Fig. 232), may be
used to retain the patella in sifu. For young animals, in which this
accident is notoriously common, a bandage formed by a wide piece of
cloth, with a hole cut in its middle for the reception of the patella
and to retain it in position, and laced behind the limb, may be sue-
cessfully applied. If this bandage does not remain firmly in place, it
may be made to do so by smearing the skin with Canada balsam,
which will cause its adhesion. The limb should be kept in a state
of extension, for as long a period as possible, by a side-line round the
pastern, the other end being secured round the neck.

Fractures.

Fractures of bones are most frequent, perhaps, in the dog; next in
the horse, which is liable to them not only on account of the nature
of its services, but also from contact with its fellows, kicks being a
frequent cause. Nearly all the bones of the skeleton are exposed to
fracture, though not to an equal degree of frequency. The long
hones, especially those of the limbs, the superficial bones, and the
thin, flat bones entering into the formation of the different cavities,
such as the bones of the cranium, face, and thorax, are most
exposed.
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Whatever may be the predisposing causes, the efficient or defermining
causes of fracture are external violence or muscular contraction.
Fractures may involve the entire thickness of a bone, when they are
said to be complete, or only a portion of this when they are incomplete.
Complete fractures may be transverse, oblique, or longitudinal, or a
combination of these; and they may be simple or unique, multiple or
compound. If the number of fragments be numerons, the fracture is
designated as ‘comminuted.” The direction of displacement of the
broken portions varies considerably, and gives particular designations
to fractures.

Incomplete fractures are not rare in the horse, especially in the
limb bones, and particularly what are known as infra-periosteal frac-
tures, around which the periosteum remains intact, and forms a kind
of sheath, which retains the fragments. In long hones the fracture
may be diaphysary or epiphysary, according as it involves the body or
extremity of the bone; and in the latter case, if it penetrates to an
articulation, it is named infra-articular. Compound fractures are those
accompanied by loeal or general accidents or diseases, such as contu-
sions, wounds, or laceration of soft tissues, rupture of vessels, and
tearing of nerves, dislocation, ete.

The symptoms and diagnosis of fracture need not be discussed
here, except to mention that in forming the latter the animal should
be placed in a position which will be least hurtful to it, and at the
same time most convenient to the examiner, who should proceed
with patience, care, and gentleness to ascertain the nature and extent
of the injury, the necessary manipulations being executed with deli-
cacy and tact, so as to cause the smallest amount of additional pain
and injury. In some fractures diagnosis is easy ; in others very diffi-
cult, and only to be surmised. This is particularly the case in long
bones, as the tibia of the horse, in which the fracture may remain
incomplete for a comparatively long period, and only become com-
plete when the animal has exposed it to untoward strain.

In operative surgery, the immediate complications attending fractures
have to be recognised and dealt with, as well as those which arise
subsequently. The immediate complications may be extremely
varied—contusions of all kinds, lacerations, wounds, etc. When
wounds do not communicate with the fractures, they are not of
so much importance, and may be treated as simple wounds ; those
due to firearms need not be interfered with unless they lead to
fractured hones, when it may be necessary to enlarge the tract to
remove splinters, Heemorrhage is very often a complication, and
the blood may escape from the open wound, if there is one, or collect
in the tissues, in a natural cavity, or beneath the skin—forming a
kind of false aneurism. Suppuration, gangrene, arthritis, pyzmia,
tetanus, traumatic fever, traumatic emphysema, and other com-
- plications of a more or less serious nature, accompany some fractures.
The important organs protected by bones may suffer seriously when
these are fractured—as the brain or lungs. Laminitis is not an
uncommon accompaniment in horses which have sustained fracture
in a limb, the feet of the other limbs having to sustain the weight of
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the body for a considerable time, one or more of them become
inflamed. .

The intense pain to which some fractures give rise, sometimes
causes serious general disturbance, even death, in nervous animals ;
while the restlessness induced by pain, and the consequent continual
movement maintained in the injured part, has often a most pernicious
influence on the fracture and the subsequent reparative process. This
process is not alluded to here ; neither is the prognosis of fractures.
It must be remembered, however, that upon the prognosis depends
the fate of the animal, monetary and utilitarian considerations enter-
ing largely into the question of treatment. In only too many cases
these considerations lead to the determination to destroy the patient,
rather than incur the expense and trouble necessary to effect a cure
which might, from permanent lameness, deformity, or some other
cause, prove unsatisfactory ; these considerations would, of course,
have no place in human surgery.

But in veterinary surgery, it must be confessed that the monetary
and utilitarian view in relation to prognosis is very often allowed
too much scope, and animals are destroyed because of fractures
which, with snitable treatment, would make a good recovery. There
is a strong tendency to condemn to death animals—particularly
horses—suffering from factures—and to a less degree, perhaps, dis-
locations—of the limbs; while in the case of incomplete fractures,
these are not seldom allowed to become complete owing to neglect,
false diagnosis, or absence of appropriate treatment—as in injury to
the tihia of the horse by a blow on its inner aspect.

It may be accepted in prineciple, and also as a guide in practice,
that fractures occupying the middle portion of a long hone are less
serious than those of its articular extremities; as these are more
difficult to maintain in position, and more or less permanent and
complete stiffness of the articulation is likely to follow. A simple
fracture is also not so grave as a compound one, and a comminuted
fracture is always more troublesome and serious than one which is
simple ; while oblique are more embarrassing and dangerous than
transverse fractures.

The situation of a fractured hone is also of moment in the matter
of prognosis and treatment, fracture of those bones which are placed
where it is diffieult or impossible to completely fix them being
always serious. Fractures accompanied by extension, contusion, and
laceration of surrounding soft parts; those with splinters of hone
penetrating the skin or bloodvessels ; those near to or involving
joints ; dislocation of one extremity of a fractured bone ; stripping
of periosteum from the bone ; splinters embedded in the soft tissues ;
and some other features in fractures—are to be viewed as very
serious in the case of all animals, but more particularly the horse, in
which freedom from lameness and deformity is of so much moment,
while treatment is very difficult and expensive. Other circumstances
also influence the adoption of treatment of comparatively simple
and curable cases—as when there are no facilities or opportunity for
surgical interference: for example, during war, when it is so fre-
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quently and so painfully necessary to destroy horses for injuries
which could be successfully treated under more favourable circum-
stances. :

Complicated, compound, and comminuted fractures are generally
considered fatal in animals, no matter in what bones they occur.
Other fractures, as those of the ribs, transverse processes of the
vertebree, jaws, cranium (if the brain or its membranes are not
seriously injured), ilium, face, and some fractures of the hones of the
limbs, may be remedied.

The time which elapses before treatment is adopted has much
influence on the result, a recent fracture being more easily and
certainly repaired than one of some duration. It may be remarked,
that while in man it often requires forty days to form a reparative
callus, in the horse this is completed in thirty days.

Species and age have also their influence in the repair of fractures,
youth being favourable, and old age or debility unfavourable. Repair
is generally more easily effected in small than in large animals, for
various reasons; and temper has a considerable influence in the
success of surgical treatment.

TrREATMENT.—The indications for the treatment of fracture are
three : 1. Reduction of the broken hone—i.c., bringing the displaced
portions into their normal position; 2. Maintain them in that
position until repair has been effected ; 3. Prevent or combat the
local and general accidents.

Surgical interference is urgently necessary immediately after
fracture, in the great majority of cases, if the fracture be complete
and in a limb—more especially if it be accompanied by much dis-
placement ; as the movement of the rough portions of bone, either
by muscular action or other cause, may lacerate the surrounding soft
tissues and vessels, and perhaps produce compound fracture hy
wounding the skin.

It not unfrequently happens that a fracture takes place at some
distance from where the animal can be treated, and it must be
removed there. With the smaller animals this is not of much
moment, as they can easily be carried thither, and it is only necessary
to convey them steadily and gently. But with the larger animals,
as the horse, great care is needed to avoid complications and suffering,
particularly from the movement of the part helow the fracture, if
this be in a limb. If no proper conveyance can be procured (or even
if it can), n provisional bandage should be applied, so as to keep the
broken parts together and make the limb immovable, if these be in
the lower portion. The horse should be walked gently, and if
possible be sustained by several assistants ; a sack or rug, or even a
plank, passed beneath the body and sustained at either end by one
or two strong men, affords much assistance.

The stall or box in which the animal is placed should have
appliances for ‘slinging,’ so as to prevent it lying down, keeping it
quiet, and relieving the other limbs as much as possible from fatigue.
For the fractured limb it may be necessary to excavate a hole in the
tloor ; or the opposite limb may be raised by means of a patten shoe.
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Small or indocile animals usually only require a comfortable bed ;
indeed, with the latter animals, it is better not to impose restraint,
as this may do more harm than good. Incomplete fractures require
rest and soothing treatment. Complete fractures need somewhat
similar treatment, in principle, as a wound or luxation—indeed there
is a close analogy between a simple fracture and an incised wound.
Reduction and coaptation are the primary indieations.

Reduetion and Coaptation.—Reduction is only necessary when there
is displacement, and this is effected as in luxations; it is not needed
if the bones are in their normal position. Extension and counter-
extension are alone sufficient to bring the fractured extremities of
the bone parallel; end to end, in order to produce reduction, This,
however, is sometimes difficult, if not impossible, owing to the
situation of the fracture and muscular resistance ; and if a cure is
to be attempted, all that can be done is to keep the fracture as
immovable as possible. Extension and counter-extension are only
resorted to in fractures of the limbs, and have been already described
for dislocations ; fractures elsewhere are variously treated, in order
to reduce them. Reduction and coaptation should be effected as
carly as possible, before swelling has become considerable, or
inflammation too advanced. But in many cases coaptation is most
diffieult, either from the character or situation of the fracture, or the
muscular contraction. The latter may be overcome by the ad-
ministration of an ansesthetic ; if the inflammation and tumefaction
are obstacles, they must be reduced by appropriate treatment before
reduction and coaptation are attempted.

RBetention.—A solid, firm dressing should be applied as early as
possible in all cases of simple subcutaneous fractures of limbs, and
everything should be done to ensure the maintenance of coaptation
of the fractured portions of hone in correct anatomical position
during the process of reparation. This requires a suitable position
to prevent re-displacement, and the employment of proper retentive
appliances or apparatus. But position is most difficult to command
in animals ; the semi-flexion and horizontal direction of the limbs
which are so favourable to union in man not being available in
animals, which must have their limbs in extension and vertical, and
consequently the retentive appliances have a tendency to slip down-
wards. For these reasons perfect immobility is difficult to secure.

Much benefit may be obtained by partially suspending a fractured
limb through the medium of a sheath-bandage around it, by means
of cords attached to the roof of the stable. This supports the weight
of the limb. Sometimes a suspensory bandage is carried over the
body to the opposite limb, with the same result.

In order to maintain coaptation, in nearly all cases fixed or
immovable appliances are necessary, these remaining on the part
until consolidation of the fracture has taken place ; they must be
sufficiently rigid to prevent movement or displacement in the frac-
ture, and they should not be applied, if possible, until swelling (if
there is any) has subsided. When the fracture is compound or com-
minuted, special provision must be made for certain contingencies.
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The retentive appliances may be pledgets of tow, bands or
handages of linen or calico, agglutinative materials, splints of wood,
pasteboard, leather, gutta-percha, block-tin or iron.

Agglutinative or solidifying matters—sometimes combined with
bandages or splints, or both—are perhaps most frequently employed,
as they form an immovable casing, binding the different constituents
and the skin to which they are applied into one mass. The agglu-
tinative matters may be Burgundy pitch, common resin, and Venice
turpentine—mixed together by means of heat, applied to the skin
around the fracture, and covered by a picce of cloth ; or the mixture
may he spread on a narrow strip of cloth, which is bound round the
limb. Glue may be employed in the same manner, as also a mastic
formed of powdered chalk and white of egg, or calcined alum and
sugar of lead beaten up in white of egg. These dry rapidly after
having been smeared thickly on the skin, and form a mould around
the fracture. Gum Arabic, starch, and similar matters are also
employed, especially with bandages. A mixture which has heen
found very useful with the larger animals, is composed of caleined
alum, aleohol, and melted glue. This, in solidifying, hecomes very
hard, and, if covered with tow or shreds of cloth, answers well.
Plaster of Paris is not unfrequently employed, being either placed in
a mass around the limb, or incorporated with eloth in the form of
bandages ; the latter is usually preferred, as the former is too heavy
and troublesome. A good mixture is plaster of Paris tempered with
water and starch. Sometimes a pitch bandage is first applied, and
when it has adhered plaster bandages are placed over it. Liquid
glass (silicate of potash) has been very sucecessfully employed.

Tow saturated with either of these answers well in fractures of the
horns of hollow-horned animals. Splints may be of various more or less
rigid materials. Pasteboard is suitable for small animals, and if soaked
in water it is made pliable, or if in paraffin and allowed to dry, when
warmed it is readily moulded to the shape of the part to which it is
to be applied. Splints may also be of wood (thin or thick, aceording
to circumstances), leather, tin, ete. Gutta-percha makes an excellent
splint, as when warmed in water it may be easily moulded on the
injured region, and hardens again on cooling. It must be cut into
splints or pieces of the proper size ; then these are dipped into hot
water till they become soft and flexible ; they are then applied to
the limb, and retained by a moist bandage. The advantages of
gutta-percha are its accurate adjustment, firmness, and impermeability
to water. Stiff leather may be used in a similar manner, but it is
not so advantageous. Iron splints are often necessary.

Splints should be as well adapted to the part as possible, before
they are secured to it. They should not only, as a rule, cover the
fractured part, but extend considerably beyond it ; and if there are
joints near, they should immobilize these by being attached to the
bones distant from them. The number of splints must of necessity
vary ; for the fractured limbs of small animals two are generally
employed, and in the larger creatures, in special cases, sometimes four.
’I}'lhely aie placed opposite each other, and parallel to the length of
the limb. -
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Before splints or bandages are applied, the limb is wrapped round
with pledgets of fine tow, thickest over the hony prominences,
hollows being made level, so as.to protect the soft parts against
pressure by the splints. The roller bandages should be of somewhat
strong material for the larger animals, and not too broad. They should
be applied first at the distal part of the limb or organ, and go towards
the body, so as to prevent venous engorgement ; and care must be
taken that they exercise equable and only moderate pressure. They
should be rolled in a spiral manner, the borders overlapping, and no
creases. It is generally advisable to bandage the greater portion or
all of the limb.

The most useful ave, perhaps, the sfarch and plaster of Puris
bandages. The former is applied as follows: A layer of fine tow or
cotton-wool having been disposed around the limh, short splints of
thin wood or softened pasteboard ave adjusted above the seat of
fracture, and, over all, a roller bandage is applied in the ordinary
manner, beginning from below and proceeding upwards. A second
bandage is then applied, and the whole limb, thus encased, is
smeared and soaked over with thick starch, which is worked in
with the hands. A third bandage may be used, if necessary, as
additional security. The casement so formed dries into a firm mass
in a day or two. An excellent handage of this kind is made by a
material, the so-called ‘organtine’ or lining gauze, which is coarse-
meshed and sized—consequently stifft. When soaked in water it
becomes soft, then quickly dries and hardens. If several layers are
applied, they unite into a firm but light capsule.

The plaster of Paris bandage has only one mechanical advantage
over the starch bandage—it dries and sets in a few minutes, a con-
siderable advantage with restless animals. But it is heavy, and is
apt to erack behind a joint. However, it has been found a most
excellent bandage, especially for large animals, Tt is usually applied
in the following manner : After adjustment and coaptation of the
fracture are effected, and cotton-wool or tow is applied directly over
the injury, and where the skin lies in close contact with the bone,
the limb is spirally enveloped in a flannel or soft cotton roller
bandage, so as to make regular pressure on it, and cover all the
surface that is to be smrrounded by the plaster bandage. The latter
is made by sprinkling finely-powdered modelling plaster over an
unrolled bandage of thin cotton or gauze, and then rolling it up in
the manner already described. When required for use, it is placed
in a basin of water and allowed to soak through, then applied over
the flannel or cotton bandage, like an  ordnary roller bandage.
Three or four thicknesses are sufficient to give the dressing the
requisite firmness. In about half-an-hour good plaster of Paris is
hard as stone, though the time required for hardening depends partly
on the quality of the plaster, and partly on the degree of moistening
of the bandage. The plaster may be rubbed into the bandage, which
makes the dressing rather heavier and firmer. If the bandage is not
sufficiently firm, a layer of plaster may be applied over the dressing
—the plaster paste being made with water, and spread very quickly

11
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on the bandage with the hand or a spoon. It should not be prepared
until required. Separate pieces of bandage may be employed.
Fracture of the metacarpal and metatarsal bones (large and small)
has been successfully treated by enveloping the limb, From the hoof
as high as possible, with a roller bandage saturated with plaster ;
over this a layer of plaster was smeared to make an even sur-
face ; then a second plaster roller bandage, and another layer of
plaster ; finally, a third bandage, with a thin coating of plaster over
all. This soon dries, and though it may erack at the bend of the
knee or front of the hock, it is easily repaired by fresh material at
these places.

The efficacy of plaster of Paris bandages depends greatly on the
quality of the material, as modelling plaster deteriorates if kept for
any length of time, unless protected from air and moisture. A
material called ¢tripolith’ has all the good qualities of plaster, with-
out its disadvantages. It isa fine, greyish-black powder, prepared
like the plaster, is cheaper, and may be kept for any length of time,
even in an open vessel ; it is also lighter than the plaster, hardens
even more rapidly, and when hardened resists moisture.

The liquid glass, or silicate of potash dressing, is painted on the
applied bandage with a large brush, and may require support by
means of splints.

In certain luxations or fractures, iron splints (sometimes combined
with wood) are resorted to, and these require to be specially adjusted
to the parts. Reference will be made to some of them presently.

In applying bandages which become rigid, as well as splints, care
must be taken to prevent them injuring the soft parts which are
in contact with their ends ; these should not extend beyond the soft
bandage, tow, or cotton-wool beneath,

It sometimes happens that, owing to unequal pressure, friction, or improper
bandaging, swelling, abrasion, irritation, and partial or total gangrene of the soft
tissues ensue, marked by much tumefaction, often by coldness of the limb, perhaps
by bad odour, bulle, discharge, and symptoms indicative of great pain. This
retards the reparative process, or renders it impossible. It is then necessary to
remove the appliances, either partly or wholly, for some time, care being taken
that there is no displacement of the fracture, the parts being appropriately treated
until they can be again encased. Derangement of the splints or bandages, either
through restlessness of the animal, alteration in the dimensions of the parts, or
mal-application at first, should be reetified according to circumstances ; but it
must be borne in mind that so long as the broken portions of fractured bone are
in apposition, and callus is forming and consolidating, interference should be as
limited as possible.

The period at which the appliances may be safely removed (consolidation of the
callug being complete), will depend upon many circumstances—the species, age,
health, and docility of the animal, character and situation of the fracture, ete.;
but the average time is, for the smaller animals 26 to 30 days, and 45 to 60 for
the larger ones, Consolidation is ascertained by moving the part carefully in dif-
ferent directions, and also to some extent by the freedom with which the animal
moves and places its weight upon it, if it be a limb. Gentle exercise is necessary
to complete recovery, and zometimes local treatment may be required for some
time after the retentive appliances have been removed ; or if there he deformity,
particular apparatus may be required to remove if.

In order to remove the retaining appliances, such as adhesive
bandages and splints, the former should be eut across, layer by layer,
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in the direction of the limb, and close to the splints, if they cannot
be otherwise detached without causing too much disturbance. It
aenerally happens, however, that after the subsidence of the swelling,
and because of the elasticity of the materials beneath the handages,
it is not difficult to incise the mass from top to bottom.

In compound fractures, it is often necessary to enlarge the wound,
in order to return the portion of bone projecting through the soft
tissues and skin, before reduction can be effected ; and it is some-
times even required to remove a portion with bone-forceps or saw,
before the fracture can bhe reduced. When the fracture is com-
pound, but not comminuted, immediately after reduction the wound
should be closed in the manner already indicated, and the retaining
apparatus applied. "When hamorrhage complicates fracture, it must
be subdued, according to the directions given, before reduction and
bandaging. In comminuted fracture, detached pieces of bone must
be removed, if they are embedded in the soft tissues, before bandaging.

In applying bandages and splints in cases of compound fracture,
apertures should be left at the seat of the wound, in order to allow
discharges to escape, and dressings to be applied. Splinters of bone and
soft tissues, as well as blood-clots, intervening between the broken ends
of a bone, must be carefully removed before apposition is effected.

When fracture is complicated with dislocation, the latter must
first be reduced, especially if recent and possible, without causing too
much pain and injury to the soft parts. If, however, the fracture is
near the dislocated end of the bone, and reduction of the latter
cannot be effected and maintained, it is better to reduce the former,
and wait until consolidation of the callus has taken place hefore it is
attempted.

PARTICULAR FRACTURES,

Only a few particular fractures will be alluded to here.

1. Fractwre of Cranial Bones.—When there is no displacement,
surgical interference with the bones is not necessary. If there is
depression of bones, or fracture and depression, the bones must be
raised to their normal position, or removed if detached. For this,
trepanation is necessary. The skin is ineised in a crucial manner in
the immediate vieinity of the injury, the angles are dissected off the
bone, and with the trephine (to be hereafter described) one or two
openings are made in the sound bone, close to the fracture. Through
these an elevator or strong metal probe is carefully introduced beneath
the depression or fractured portions, and the horder of the opening
being used as a fulerum and the instrument as a lever, the parts are
raised to the necessary level, or removed. All splinters or foreign
matters are removed with foreeps. It may be necessary to puncture
the envelopes of the brain, to allow extravasated blood or other
fluids to escape ; this puncture is perhaps best effected by fine-pointed
scissors. The angles of the skin-incision are united by points of
suture, and suitable dressings applied—the best, perhaps, being
pledgets of tow soaked in a weak solution of permangzmlate o‘f) potass.

=
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Fracture of Orbital Process—This is not uncommon, If complete,
and the portions of bone are depressed, these must be elevated by
making an incision through the skin at the zygomatic ridge or other
convenient situation, passing a strong metal probe through it, beneath
the depressed portions, and raising them. The wound is to be after-
wards closed hy suture, and suitably dressed.

Fracture of Bones of Fuce.—These ave also frequently fractured and
depressed. Often simple treatment is quite sufficient to effect a cure,
without operative interference. But if the bones are much depressed,
then they must be raised to their natural position, if they are not
too much broken and denuded of their periosteum, when they should
Le removed. In fracture of the nasal bones with depression, a short

Fic. 205. Fic. 206,
APPARATUS FOR FRACTURE APPARATUS APPLIED.
OF THE NasaL BoxEes,

piece of wood, as a ruler, wrapped in a piece of cloth or soft leather,
may be passed by one hand up the nostril to the seat of fracture, and
the depressed bone raised, the other hand aiding in the operation
externally. Or an incision may be made through the skin near the
fracture, and an elevator or fine chisel used to raise the fragments—
a gouge, brace and bit, or trephine being sometimes required to make
an opening in the solid bone for the elevator to be inserted. In
other cases, a sharp hook will raise the pieces. All detached portions
should be removed. The re-adjusted bones rarely require further
treatment, but if they are likely to become displaced, a glue or pitch
plaster applied across them and the adjacent bones will generally suf-
fice; if deemed desirable, the nostril may be plugged with a bundle
of firmly rolled tow, secured by a piece of twine, the end of which is
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allowed to hang outside the nostril, for the removal of the plug when
necessary.

For serious fractures of the nasal hones, which might be followed
by grave and permanent interruption to respiration in the horse,
Bourgelat devised an iron apparatus, which has been successfully
employed. This consists of two long, narrow plates, thicker at their
upper than their lower end, reaching from about an inch above the
mouth to four or five inches beyond the atlas, and bent so as to fit
the side of the face (Fig. 205). The upper end of each forms a
square opening (A A) bent inwards, the opposite sides of hoth meeting
ab this part ; while a secrew (B) about four inches below brings them
together by means of a thumb-screw (E). Still lower down, each
plate is pierced by six to twelve holes (B’ B”) for the passage of
bands, some of which pass across the forehead, and others across the
face to retain the apparatus at the seat of fracture, while one passes
behind the lower jaw to prevent it slipping forward. The screw
tightens the two pieces, so that they grasp the neck, and the bands
in front fasten them to the face when applied (Fig. 206). All straps
and splints for fractures should be padded.

Fracture of the Pre-Maxillary Bone—This fracture is generally
irregular, and longitudinal or transversal (when the latter, it usually
accompanies fracture of the nasal bones). It is often comminuted,
and involves the incisor teeth. After removing the detached pieces
of bone, if there are any, when the fracture is transverse, a plate of
wood or metal, adapted to the shape of the palate, and covered by
india-rubber, gutta-percha, or leather, should be employed, the
lateral portions projecting beyond the lips at each side, and provided
with a hole for a strap and buckle. This strap, passing across the
nose, maintaing the pad against the pre-maxilla and palate, while
another strap from the brow-hand of the head-collar, passing throngh
the other, prevents it falling over the nostrils. If the fracture
extends to the nasal septum or spine, similar pads may be placed in
the nostrils.

For longitudinal or oblique fractures of this bone, apposition may
be maintained by wire passed around the incisor teeth. With a fine
triangular file, a small but rather deep notch is made on the posterior
margin of the canine and on the anterior face of the incisor teeth, and
the fracture is then reduced. A rather fine copper or soft iron wire is
passed around the canines and ineisors, lodged in the notches made
in these teeth, and the two ends joined and tightly twisted. Or the
wire may he passed between the incisors on each side, and tightened
over the fracture. Or a small hole may be drilled in the incisor
on each side, and the teeth fastened together hy copper or silver
wire.

It is well, for a few days, to keep the animal (if a horse) on the pillar-reins, and
fed on sloppy food. After twenty-five days the wire may be removed.

Fracture of the Inferior Mazilla.—This bone may be fractured at the
symphysis, at the neck, or any portion of the rami anterior or pos-
terior to the molar teeth, or at their alveoli; and the fracture may
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be simple, compound, or comminuted. The treatment varies with
the seat and character of the fracture. A simple retaining bandage
will suffice if the fracture is simple, without displacement, and the
periosteum is intact; and even when there is fracture of only one
branch,surgical intervention may be unnecessary, a vesicant application
applied over the part, and sloppy diet allowed, being sufficient. In
other eases, however, the fracture must be reduced and coaptation of
the broken bone maintained. With the horse this is not so difficult
as with the ox, as the former can dispense with mastication for some
time, while the latter must ruminate.

In longitudinal fracture through the symphysis, after reduction the
best means of coaptation is by wire around the incisor teeth, if these
are sufficiently firm in their sockets; they may be notched with a
file, in order to imbed the wire, as already deseribed. In fracture of
the branches, wire around the molars may also be attempted, though
this is most difficult. The usnal apparatusis a cage or cradle, which
may be more or less modified to contain the lower jaw. One form
(that of Changeux) is composed of two rods of halfinch round
iron, joined in & V shape in front by a concave piece to receive the
chin, and, if need be, another piece projecting from this backward,
and furnished with a eushion. Near their junction, these rods have
apertures for a strap and buckle to fasten them round the nose and
beneath the jaw. At the other end are similar apertures for straps
to suspend the apparatus, a brow strap, and another to pass round
the face and prevent movement of the jaws. Binz has recommended
the use of a piece of wood, the shape of the intermaxillary space,
covered with cloth, and furnished with straps to suspend it behind
the ears, and attach it round the forehead and face, so as to fill up
that space, and render the jaw immovable. Another apparatus (that
of Marrel) is a case of a pyramidal form, of thin sheet-iron, and of
such shape and dimensions as to contain the lower jaw. Four rings
on each side receive straps intended to suspend it hehind the ears,
the others to keep the jaws together. This case is padded through-
out, and hollowed at the upper part to fit the neck, while cushions are
provided to protect the soft tissues and equalize compression.

Varnell's apparatus for fracture behind the canines, consists of a
‘cradle’ fifteen to eighteen inches long, extending back to the angle of
the lower jaw, and forward within an inch of the anterior margin of
the lower lip; with the sides turning up, so as to embrace each branch
as high as the line of the upper margin of the under lip, beyond which
they should rise to within a short distance of the zygomatic ridges.
Posteriorly, they should incline upwards and hackwards, the centre of
the underneath surface being pushed npwards to form a ridge filling
the space between the branches, as forward as the symphysis. The
angles are to be rounded off, and the borders perforated by holes or
slits for straps to secure it in place. These straps are to pass as follows :
One from a little below the supero-posterior angles round the upper
part of the neck ; a second from the upper border, across the fore-
head ; a third between these straps to keep them in position ; a
fourth from the middle of upper border of cradle across the face,
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below the eyes; and a fifth across the nose above the nostrils, If
the fracture is compound, a hole should be made in the cradle opposite
the injury. Should the eradle not fit accurately, padding of tow or
cloth must be employed to fill up spaces, in addition to the lining,
which should always be present.

Fie. 207.
Arpararrs FoR FRACTURE OF THE Lower Jaw,

Another cradle (Walker’s) has been successfully employed in
fracture of both branches of the jaw, behind the canine teeth. It is
not unlike that of Changeux, or, in principle, that of Binz. It is com-

Fic. 208.
ONE FLAXGE OF APPARATUS RESTING 0¥ MorLAr TooTH: ¢, MARGIN IN CONTACT
WITH THE CHEEK ; b, SURFACE FOR CoNtact witH THE UPPER MOLAR.

posed of two lateral portions (Figs. 207 ¢, 209), fitting to the sides of
the face, suspended from behind the ears by a padded strap (Fig,
207 ), and kept in position by a brow-band (), throat-strap (¢), and
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jaw-straps (f,/,f.f), with acentral portion of wood, padded with leather,
to fit between the hranches of the jaw, and two flanges (4, d) to rest
on the first molar on cach side of it, the side plates having a second
hole (y) for the flanges. In order that the flanges should have a
level bearing and allow the animal to eat, the first molars on which
they vest must bhe shortened by tooth-shears, or rasp (Fig. 208).

All these apparatus should be so adjusted as to lie evenly, and
without pressing more on one part than another.

Whatever may be the apparatus employed, it is well to use an
agglutinative plaster over the seat of fracture, as additional support ;
this may be a mixture of Burgundy pitch and Venice turpentine,
spread on the skin, and, while yet adhesive, to have pledgets of tow
placed on it (thickest immediately over the injury). 1 -

Fio, 200.—APPARATUS APPLIED.

Fracture of the lower jaw is sometimes treated simply with the
agglutinative bandage. In simple fracture it is sufficient to apply a
few turns of it, so as to limit more or less the movements of the jaw,
In more serious fracture (as in that of the two branches), more
handaging is necessary. The intermaxillary space is to be completely
filled up by a large firm pad of tow impregnated with the adhesive
mixture, so as to support the fractures; then one bandage after
another (covered with the resinous mixture) is applied around the
jaw, face and nose. Or #rips of bandage may be placed along the
inner aspect of each branch, and other strips passed in the same
direction on the outer side. These, when the mixture has hardened,
act as a cradle.

When the fracture is comminuted and fragments of hone detached,
these should be removed ; and in applying bandages, care must be
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taken to leave a space for the removal of other splinters and necrosed
portions of bone. The subsequent treatment must be carried out
according to circumstances.

The animal may be allowed to drink thick, nutritious gruel out of
a wide, shallow vessel; or it may be injected into the mouth or
rectum, or both. The standing position (for the horse) must he
maintained, and attention he given to the retaining apparatus, that
it be not displaced nor cause abrasion.

Fracture of the Horns.—This accident is not uncommon among
cattle, sheep, and goats ; usually only one horn is involved, and this
may, with its vascular hony core, be more or less detached from the
head. When serious, amputation may be necessary; hut in the
majority of cases, if too long delay has not oceurred, the fracture
may be successfully treated. This is best done by an apparatus
which allows the sound horn to support the fractured one.

Pledgets of tow, which may be covered with agglutinative matter
or plaster of Paris, are wound round from the end to the base of the

Fie. 210, Fic. 211,
SpLINT For Fracrurep Horxs, SPINT APPLIED 10 FRACTURED HTORN.

horn and continued on the cranmium. Then a bandage is rolled
spirally around the horn, and continued to the opposite horn, which
is enveloped, if need be, in tow towards its base, the bandage being
passed in a figure of 8 manner hetween the two horns on the
forehead.

In some cases, however, when the fracture is more complete, a
firmer support is necessary ; and this is furnished by a light wooden
splint adapted to be fixed upon both horns. This is slightly hollowed
at the middle of its lower border, to rest upon the neck, channelled on
each side to receive the horns, and notched on both borders to retain
cords or wires which attach it to the horns (Fig. 210). The splint
may or may not be the full length of the horns (Fig. 211), and may
be applied without any pledgets or bhandages, except in particular
cases. The splint is firmly attached to the horns hy two or three
turns of soft wire or strong cord in each notch, and should be
allowed to remain on for about forty days.

Evulsion of the horn, if partial, may be treated in the same way as
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fracture, after hzemorrhage has been checked, blood-clots removed,
and the horn adjusted on its core.
In treating these cases, it is advantageous to tie up one of the

Fic., 212, Fic, 213,
APPARATUS FOR FRACTURED SCAPULA, APPARATUS APPLIED TO THE SHOULDER.

fore-legs (as in Fig. 10), and secure the animal to a post by a rope
round the neck.

Collections of blood or pus in the sinuses may be removed by
depressing the head to one side, by means of a sponge or syringe

Fic. 214,
Irox SPLINT FOR FRACTURE OF ~Fie. 215,
Boxes oF tHE Fore Liys. IroN SPLINT APPLIED.

(or aspirator), or causing the animal to shake its head by pouring a
little water in the ear.

Fracture of the Scapula.—This is rare, and, provided there is no dis-
placement, little more than rest is required. In some cases, however,
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treatment must be adopted, and this generally consists in the applica-
tion of agglutinative bandages (as m Fig. 193). The skin being
covered by adhesive matter, the bandage passes obliquely from the
withers over the scapula forward to the chest, inside the arm round
by the elbow, across the scapula in the opposite direction upwards,
over the withers, and down the scapula and round the fore-arm of
the opposite limb in the same manner, returning again to the injured
limb, when, another layer of adhesive matter being spread over it,
the bandage is made to pass round in the same direction for as many
times as may be necessary, until the whole has acquired sufficient
solidity, when the end of the bandage may be secured round the fore-
arm. "Another bandage may be passed round the chest and withers,

Fra. 216.
Irox 8PLINT FOR FRACTURE OF
THE LowEeR Boxes Fic. 217.
oF THE LivB, Iro¥ SpLINT APPLIED TO THE L1MB.

immediately behind the scapula. The animal, if docile, may be
placed in slings ; if not docile, then it should be allowed a good hed
of some soft material (as moss litter).

For luxation or fracture of the scapula, an apparatus has heen
introduced by Bourgelat. This consists of a light hand of iron bent
to fit over the withers and shoulders, and reaching as far as the
lower part of the scapula, each of its ends terminating in a wide oval
ring (Fig. 212, B, B), corresponding to the scapulo-humeral articula-
tion ; and a plate of sheet-iron, concave, and shaped so as to fit on
the point of the shoulder (P). The oval rings have four screw-holes,
to receive as many thumb-screws (I). These screws are sufficiently
long to pass through the holes in the rings into the plate, inside
which they are riveted in such a way that they are still movable.
It will thus be seen that the apparatus exercises pressure on both
scapule, at the joints and beyond them, this pressure being increased
or decreased by means of the serews (Fig. 213).
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With small animals the treatment is somewhat similar. The
animal being laid on the opposite side to the fracture, several narrow
bandages covered with adhesive matter are passed, one upon the other,
beneath the arm and crossed over the injured part to the top of the
shoulder, while others, shorter, are rolled round the limb from the
knee to above the elbow ; a third series, passing downwards from the
upper part of the shoulder, terminate in front at the point of the
sternum. In some cases, narrow pasteboard splints, made adhesive

Fre. 218,
ADJUSTING SPLINT FOR LUXATIONS AND FRACTURES
oF THE Live.

on the surface next the skin, may be applied over the fracture hefore
bandaging the limb.

Fracture of the Humervs.—This must be reduced by extension and
counter-extension, if therve is complete fracture with displacement,
and agglutinative bandages applied as in fracture of the scapula. In
some cases, pads or cushions may be necessary between the limb and
the sternum,

Fracture of the Fore-arm.—The fracture being reduced, pledgets of
tow with adhesive matter, and agglutinative bandages applied in
a spiral manner, from the hoof to the elbow, should he employed.
Splints of wood or iron, placed over the pledgets of tow, beneath
the bandages, and arranged before, behind, and laterally, may he
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necessary ; they should be sufficiently long to extend from the upper
part of the arm to the hoof or ground, and the anterior should be
more flexible than the others, though it ought not to be so long—
not reaching the fetlock joint.

For fracture of the radius and ulna, luxation of the elbow joint, or
fracture of the bones of the knee or metacarpals, Bourgelat proposed
a posterior iron splint, which has been much employed. This is along
rod (Fig 214), fitting on the plantar surface of the foot by lateral
clips, and eylets through which a strap or band secures it; it is
shaped to the posterior contour of the limh, and, passing upwards,
it is pierced by a number of slits or slots for straps by which to
attach it to the limh. At its upper part, it branches forward into an
expanded portion which embraces the elbow. This piece may be
movable on each side, and, by means of screws, be made to compress

Fia. 219, Fia, 220,
ArraraTus FOR LuXATED or DEFORMED MovaBLEe Irox SPLINT.
FETLOCK.

the upper part of the arm as tightly as necessary ; there are slits on
each side for straps to fasten it round the arm (Fig. 215). This
splint should be well set-off from the fetlock and knee, and padding
between it and the limb, as well as beneath the straps, must be
plentiful.

For all fractures and luxations of the lower part of the limbs,
anterior and posterior, the same directions apply. The starch or
plaster of Paris bandage, or gutta-percha or leather splint, will, in
the majority of cases, be found to answer well, if properly applied.
In some cases, however, special apparatus may be preferred, in the
shape of iron splints, both for luxations and fractures, and these may
be long or short, according to cireumstances, For luxation of the
fetlock, or fracture of the metacarpal or metatarsal bones, for
instance, a foot and leg splint may be employed which only extends
to the knee or hock (Figs. 216, 217). This may have an adjusting
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mechanism, to prevent distortion, while maintaining immobility, of
the limb (Fig. 218).

For luxation of the fetlock joint, after reduction, and also for dis-
tortion of this articulation, either from fracture, overwork, or other
cause, instead of leather straps acting from behind, a shoe may he
fitted with an appliance to exercise pressure on the front of the limb,
through the medium of a padded iron plate (Fig. 219).

For maintaining the limb in a fixed condition, permitting easy
removal, without disturhing the limh or necessitating the foot being
raised, the lower end of the splint should fit on the plantar surface
of the foot, where it may be retained by lateral clips (Figs. 214, 215,

Fic. 221. Fic, 222,
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216, 217), through which a strap may be passed around the hoof ;
or a bar shoe applied to the hoof may have a square hole at the heel,
into which the lower end of the splint fits, and is held there by a
slight acute curvature (Fig. 220). In using these iron splints, the
greatest care is mecessary to prevent serious abrasions, by placing
bandages and pledgets of tow between them and the soft tissues,
especially towards their upper extremity (Fig. 221).

Fractures of the Posterior Extremity—These are generally more
serious than those of the anterior limb ; though when treatment is
decided upon, this is the same in principle in both limbs. In
fracture of the femur, this bone is so deeply embedded in muscles,
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that appliances ean effect but little in maintaining the fractured
portions of bone. An active vesicant over the region, agglutinative
plasters outside and inside the thigh, and placing the animal in slings,
are the surgical measures to be adopted. For fracture of the tibia,
tarsal and metatarsal bones, and luxation of the patella, tarsus, or
metatarsus, the iron splint introduced by Bourgelat may be
adopted (Fig. 222). This extends from the ground (inserted into a
square hole In a projection at the toe of the shoe) up the front of the
limb, as high as the stifle, where it forms too expanded branches, one
for each side of this joint. Two clips at its lower part and middle
(movable) enclose the fetlock and hock, and there are slots for straps
to fasten it to the limb.

Fractures of the bones of the limbs in the smaller animals are
best treated, as a rule, by the starch or pitch bandage.

Other fractures need not be mentioned here, as the most frequent
are alluded to.

SECTION II.
REMOVAL OF TUMOURS.

Tumours (and also organs, or portions of them) are removed by
excision, ligature, tearing, puncture, or cauterization, according to
convenience and other circumstances. Bony tumours require special
operation.

1. REmovaAL BY ExcisioN. By the Knife.—Excision may be
effected by the knife, écraseur, or scissors. By the ZAnife, when the
tumour is of small size and has a narrow pedicle, the operation is
very simple; the tumour being seized by means of forceps, the
pedicle is divided by a single cut. For large tumours, especially
those with a wide base, the operation requires more time and care.
The first incision, with superficial tumours, is through the skin, and
its form and extent will vary with the size, base, and relations of the
tumour,as well as its connections and the condition of the integuments.
A straight incision generally suffices for subentaneous tumours which
have no adhesions, and can be enucleated. Incision through a raised
fold of skin is convenient with encysted tumours, to avoid opening
them. Eiliptical incision is resorted to when a portion of the envelop-
ing skin has to be removed, either because it is diseased, too thin and
feeble for union, or when it would be in excess after removal of the
tumour.

Crucial T or Y incisions are employed when a large tumour has to
be removed, but none of the skin covering it.

In all cases, the incision should be prolonged beyond the base of
the tumour, in order to allow of greater freedom in dissection and
more complete extirpation. The knife (convex edge) may be grasped
in the first or sixth position, and held with a light hand, so as not to
wound bloodvessels on the surface of the tumour. The latter is
dissected by the scalpel or histoury, held in the most convenient
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position (usually the first, second and third positions), with a free
movement, avoiding vessels, nerves, adjoining organs, ete., which
may be moved to one side, if in the way ; in this dissection, forceps
are, of course, necessary, and if the incision is large or the operation
difficult, the sides may be kept apart by an assistant or tentaculi,
The tumour itself may be seized by the hand, forceps or tentaculum ;
or if voluminous, a piece of tape or strong ligature thread may he
passed through it, by which it can be better held and moved about. If
small, it may be excised at a single cut, and the resulting heemorrhage
suppressed by compression, ligature of vessels, or other means
already described. If voluminous, then careful incisions must be
made and the vessels secured as they are divided, or even hefore, if
they are accessible and large.

If the tumour is very large and difficult to remove, a portion only
may be taken away at a time.

Eeision by Scissors.—Tumowrs of very small size, and especially if
the pedicle be narrow, may be removed by scissors—curved are most
suitable, the tumour being held by forceps. The resulting hamor-
rhage may be suppressed in the ordinary way.

Frc. 223.—Cnas Ecraseur.

Ezcision by the Ecraseur.—1It had long been observed that there was
no bleeding from crushed and torn arteries, no matter how large
these were—a circumstance due to complete andspontaneous plugging
of the vessels by the curling inward of the torn funica intima, the
shreds of the adwventitia, and also the contraction of the funice
muscularis. Observation of this fact led Chassaignac to invent an
instrument for crushing off portions of the body, which he designated
an écraseur (or crusher), and the operation of removal dorasement.
This instrument, in principle (for it has been much modified), consists
of a strong metallic ligature, composed either of small links forming
a chain, or a single or several strands of wire, which is to be applied
around the part to be removed, and then drawn slowly into a strong
metal frame by means of a ratchet or screw arrangement.

Some instruments are only constructed for the chain (Fig. 223),
others for the wire (Fig. 224), and others, again, for both chain and

wire (Fig. 225).

‘When properly used, the écraseur will remove large tumours without
causing hemorrhage ; and it has been observed, inmankindand animals,
that wounds caused by écrasement usually heal with very little local
or general reaction, while co-incident inflammations occur less
frequently with this class of wounds than with incised wounds made
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by the knife; the wounds, besides, are smooth and regular, and
little sloughing occurs. In addition, tumours ean be removed with
ease from situations where it would be most difficult to reach them
by other means. TFor soft, very vascular tissues, if not too dense,
and the rivets of the links are strong, the chain is preferable to the
wire. But for dense tissues, and especially semi-cartilaginous,
cartilaginous, or even spongy bone tumours, the wire (steel), single
or twisted, is the best,

Fi6. 224, —Wirs Ecraseun.

The écraseur is not difficult to apply. If the tumour is covered by
skin, this, in order to abbreviate the operation, spare the instrument,
and minimize pain, should be previously incised so as to expose the
base, and the neighbouring tissues freed from it ; the chain or wire
of the écraseur is then placed around the base (if the tumour is so
large that the loop will not pass over it, one end of the chain or wire
may be unfixed from the instrument, passed around the tumour, and
again fixed), the stem of the écraseur being held in the left hand,
while the right turns the handle or screw portion, or, if a ratchet

5

Fra. 225 —BtrasEUR ¥or CHAIN AND WIRE.

instrument, moves it from side to side. By this means the loop of
the chain or wire is gradually diminished, the tissues within it are
slowly crushed or torn through until they are completely divided,
and the tumour separated from the body. The duration of the
operation will depend upon the volume, density, and vascularity of
the part operated upon. If very vascular, the constriction should be
protracted, and there may be a very brief halt at short mt:arvals,
particularly towards the termination of the excision. The instru-
ment should be held steadily and firmly, and there should be no
dragging on the tumour. At first, it often happens that some time
is occupied in running up the loop to the crushing limit, in con-
sequence of the slowness with which the instrument acts. ‘)Tlus is

1
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obviated in some deraseurs, particularly in that of Beach (Universal
Eeraseur), in which the motion can he accelerated or retarded by a
simple contrivance.

The Galvano-caustic of Middledorpf acts in a similar manner to the
¢écraseur. In this, a loop of platinum wire passed around the tumour,
is heated between two poles of a galvanic battery, so that excision is
effected by burning through the base—a simultaneous division of
tissue and arrest of hmmorrhage. But there is much trouble and
expense in preparing the battery, and for veterinary purposes this
method is not convenient. ’

2. REMOVAL BY LIGATURE.—Removal may be effected by tying
the base of the tumour so tightly, by means of a cord or ligature,
that its circulation is interrupted, and it becomes gangrenous or falls
off, hemorrhage being in this way averted. Though a very common
method of procedure at one time, and even now, ligation has the
great disadvantage that the tumour decomposes in or on the body ;
and as it often happens that the ligature must be tightened several
times before excision is complete, this may induce severe hemor-
thage. Ligature may be combined with incision, by cutting off the
tumour in front of the cord, leaving only a portion to become
detached spontaneously.

The ligature may be of lint, hemp, silk, indiaTubber, catgut,
tendon, or wire of iron, copper, or lead. For large tumours whipcord
is often preferred. The thread or cord should be waxed. Ligation
may be either simple or multiple ; and in either the skin at the base of
the tumour may be included or previously incised. Ligation is
immediate when the ligature is applied to the pedicle of a tumour,
and mediate, or in mass, when it includes a portion of the tissues
surrounding a non-pediculated tumour.

Simple Ligation.—This consists in passing the constricting band or
cord once or twice around the base of the tumour, and tying it
tightly, or using it in the form of the double clove-hitch, It may be
necessary to re-apply the ligature, if the mass is large or mortification
does not rapidly ensue. This is sometimes attempted to be expedited
by the application of the cautery or caustic omtments—as that of
arsenic sulphide.

Multiple Ligation.—The object of multiple ligation is the removal
of the mass in portions, as when the base is too large to be effectively
constricted by one ligature, when there would be inconvenience or
danger in doing so, or when it is necessary to leave an opening in
the middle, as in a tumour around a natural aperture—for example,
the rectum. ~ To apply the ligatures, either long and strong suture
needles, or special needles, fixed in handles, with eyelets at the
head, near the point, or in the middle, according to require-
ment.

Doulle Ligation is effected by passing the needle, armed with a
strong, double, waxed thread, from one side to the other of the base
of the tumour, cutting off the thread close to the needle, when it has
been passed through. This leaves two independent ligatures, which
are tied around each section of the tumour. If it is desired to divide
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the tumour into three portions, two needles are placed on the same
thread, which is so disposed as to form three loops, like a capital M ;
the needles are then implanted in the tumour in such a way as to
divide it into three equal parts, and when brought out at the opposite
side, the three loops are divided, leaving three ligatures, which are
individually united by tying the ends. To ligate the tumour in four
portions, a second double ligature may be passed through its opposite
diameter, and cut into two portions (Fig. 226). This leaves
four ligatures to include the four divisions of the tumour, and they
are tied independently of each other, each around its division (Figs.
227, 228). Another method is to employ two needles, one pierced

Fri. 226.— MANNER 0F PERFORMING QUADRISECTIONAL LIGATION,

with an eyelet at the head, the other in the middle (Fig. 229, A, B).
The first is armed with a long and strong thread, and when the
needle with the hole in the centre (female) is passed from above to
below, so that the eyelet is in the middle of the tumour, the other
needle (male) is passed through this eyelet (Fig. 230), and brought
out at the opposite side, where it is cut off The female eyelet has
in this way received the double thread of the first (Fig. 231), and is
now pushed down through the tumour, carrying four threads with
© it (Fig. 232), which form two loops externally. One of these loops
is divided, and two threads are thus freed from the needle, which is
now pushed back through its point of entrance, carrying the remain-

ing loop with it (Fig. 233); this is cut and the needle removed. In
12—2
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this manner the tumour is divided into four parts by the four threads,
as by the other method (Fig, 227), and these are tightly bound round
each segment (Fig. 228).

Fia, 227. Fic. 228,

LI1GATURES SEPARATED IN (QUADRISECTIONAL LigaTuREs TIED 1N QUADRI-
LicATION. SECTIONAL Licatrox.

Fieo, 220,
Li1GATING MaLE AND FEMALE NEEDLES FOR Fia. 230,
QUADRISECTIONAL LIGATION. MANNER oF Pass1NG THE NEEDLES.

Fia. 231,

MANKER oF WITHDRAWING THE Fic. 232,
MALE NEEDLE, MansER oF Foruixe THE DoUBLE Loor.

Subeutaneous Multiple Ligation is effected by the use of a long,
strong thread passed through three needles (Fig. 234), one of which
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(A) is straight, and triangular or sharp-edged; the second (B) is
straight and pointed ; and the third (C) is also pointed, but curved.
The tumour (Fig. 235, A) is supposed to be subcutaneous and
spherical, and a fold of skin being raised vertically towards its

Fic. 233,
MAXNER OF WITHDRAWING THE
FemaLe NEEDLE.

up]'i\er third, the first needle (A) is pushed through this. The fold
is let go, and one part of the ligature is passed, subcutaneously,
around a third of the tumour (Fig. 235, C). The second needle (B)
is pushed into the tumour at the point of exit of the other (Fig.
236, C), and coming out on the other side (B), taking with it the
loop (D). The new loop is cut, and the needle removed. The upper

B

Fio. 234.—NEEDLES FOR MULTIPLE SUBCUTANEOUS LIGATION.

third of the tumour is now enclosed in a loop (B, C, D), the two ends
of which issue from the same opening (Fig. 237), while there is a
second thread betsween the upper third and the two lower thirds of
the tumour (Fig. 238, ff). The same procedure is carried out on
the lower third, which leaves the middle third included between two
parallel threads (Fig. 239, A B, C D). Each of these threads being
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attachedfto the curved needle, the end of one (B) is passed under
the skin' alongside the tumour, and brought out again (at D), and
the end of the other thread (A) passed in a similar manner, and

Fic. 235, Fi. 236.—1bid.
MaNNER oF PASSING THE BUBCUTAREOUS
MULTIFLE LIGATION,

brought out again (at C), where it is tied with the adjoining thread
(B). So that the two threads (B, A, C, D) form a loop which
encloses the middle third of the tumour, the upper and lower thirds

Fro., 237.—1bid. Fig. 208, —Tbid.

being included in their special loops (Fig. 240). The ligatures being
tied sufficiently tight, the ends are cut off, and the operation is
completed.

F16. 239.— id, Fra. 240.—1bid. Fic. 241.—1Ibid,

Elastic Ligature.—Simple ligation of tumours by inelastic ligature
has to a considerable extent given place to the elastic ligature, which
is more energetic and certain, as it exercises continuous pressure,
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gradually effaces the bloodvessels, and soon induces mortifieation of
the part beyond the ligature. For this purpose, simple india-rubber
drainage tube, or solid cord of the same substance, of various sizes,
from the thickness of a goose-quill to that of the little finger,
according to requirement, is employed. The entire pedicle may be
ligated at once, in the ordinary way, the ends of the ligature being
drawn sufficiently tight and tied. If the tumour is very large, or its
base not well defined, it may be ligated in portions, in the manner
already deseribed. A good plan is to thrust a trocar and cannula
through the base of the tumour, withdraw the trocar, and pass the
ligature through the cannula ; in this way different portions may he
constricted. The ligature should be drawn as tight as possible, so as
to cut off the circulation ; and to prevent it slipping, two long needles
may be thrust through at right angles, between the ligature and
tumour.

In passing needles or the trocar through a tumour, a bloodvessel
may be wounded, and if serious results from hamorrhage are appre-
hended, leaving in the instrument for a short time may check or
suppress it.

When tumours are deeply situated in mnatural cavities—nasal
passages, pharynx, larynx, vagina—and cannot be reached by the
hand or écraseur, it is mecessary to have recourse to special instru-
ments to pass the ligature over them. Various instruments have
been devised, but the most useful and simple in veterinary surgery
is a narrow wooden or ‘metal tube, sufficiently long. The ligature,
consisting of a double well-waxed thread, is passed through the tube,
the looped end projecting beyond, and the tube being carried up to
the tumour the loop is allowed to fall over it towards its base ; this
being done, the loop is tightened around it by pulling at the ends of
the ligature at the other end of the tube, until the constriction is
sufficient, when they are tied around a small piece of wood. This
rests on the end of the tube, and to gradually tighten the ligature, it
is only necessary to turn this piece of wood round several times every
day, until the tumour is removed. This procedure is especially applic-
able for polypi. For the removal of tumours in the nasal passages,
it may be necessary, in some difficult cases, to slit the nostril, in
order to reach them.

3. REmMovAL BY TrArING.—This procedure is to be recommended
for very small tumours only, and may be carried out by means of the
ﬁ}lllgers or forceps—a slightly twisting movement preventing hzmor-
rhage.

4. REMOVAL BY PUNCIURE—Puncture is only partially efficacious
in certain kinds of tumours, cauterization, caustics, or other means
being conjoined with it.

5. REMOVAL oF BoNY TuMoURS.—According to their density and
situation, these require particular operative treatment. When very
dense, the soft tissues having been removed from above and around
them, the chisel, gouge, boneforceps, or saw, must be employed.
When spongy or cartilaginous, the écraseur, provided with a steel
wire, will probably be effective in extirpating them.
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Periosteotomy.—For certain bony tumours in process of formation,
the operation of periosteofomy is sometimes performed. This is a
simple operation. For instance, in the bony tumour on the meta-
carpal bone of the horse, commonly known as ¢splint,’ the animal
may be operated upon in the standing attitude, though it is better in
the latericumbent position. The skin is incised immediately above,
or slightly below the tumour ; this incision is short, and is quickest
and most conveniently made by the rowelling scissors, or bistoury
(Fig. 76), through a raised fold of skin. A small blunt seton-needle
may be passed through the wound, beneath the skin above the
tumour, in order to divide the connective-tissue, and this is followed
by a short button bistoury, slightly curved, the cutting edge being
convex. This is carried flat over the tumour, then turned, so that the
sharp edge is in contact with the periosteum, which is incised. The
periosteotom is then withdrawn. The object of operation is incision
of the periosteum, and, to some extent, of the tumour.

SECTION IIL
CAUTERIZATION.

Cauterization of the tissues, especially the skin, is very frequently
resorted to in the surgery of animals, with a hygienic or therapeutic
object. It is distingmished as actual cauterization and potenticl couteriza-
tion, according to the agents employed to produce it : the first being
the application to the living tissues of a heated body—a hot iron or
caufery which operates upon the skin ; and the second consists in the
employment on the surface of the body, or in the tissues, of chemical
substances named caustics, which act upon these tissues and destroy
them. Actual cauterization only will be discussed here.

The value of actual cauterization has been recognised from remote
antiquity to the present day as very great, and capable of yielding
most important results in veterinary surgery. It is most frequently
resorted to in the horse, rarely in the ox, and seldom, if ever, in
other creatures. It responds to many indications, and in the majority
of cases constitutes the last, if not the only efficient surgical remedy
at disposal. The agents employed for actnal cauterization (cauteries)
are of metal, usually iron, as it is least expensive, most common, can
be heated to a high temperature without becoming fused, and retains
heat longer than most other metals. Steel is preferable to iron, as
while possessing all the good qualities of this, it “scales’ and oxidizes
less readily. Platinum is excellent, but expensive. Cauteries are of
different forms, according to the kind of cauterization desired. They
consist of a handle of wood, horn, or other bad conductor of heat, a
stalk or shank, and the cauterizing portion (Figs. 110, 242, 243,
244, 245, 246). 'The latter is thick at the base, for the retention of
heat, and somewhat thin or pointed (not sharp), and smooth at the
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other border or apex. This border may be straight, or nearly so,
slightly or very convex, and sharp or blunt-pointed ; or the cautery
may be ring-like.

There are three kinds of cauterization: 1. Superficial, linear, or
transcurrent cauterization ; 2. Objective cauterization, or by radiation of
the heat from a certain distance ; 3. Penefrant cauferization.

1. SUPERFICIAL, LINEAR, OR TRANSCURRENT CAUTERIZATION.—
This is the form of cauterization most commonly resorted to, and is
applied in lines, or points arranged in lines. It consists in passing a

Vartous ForMs oF CAUTERIES.

Fio. 244.

Fic. 246.

heated cautery lightly over the skin of the diseased part, in such a
way as not to destroy its entire thickness. The cautery may be
convex-edged for lines (Figs. 242, 243), or conical for points
(Figs. 110, 245, 246).

The lines or points may be arranged in a number of ways, either
for convenience, effect, according to situation, etc.; in many cases
they are merely conventional. They may be disposed in a rectangular
manner, in an oblique or triangular direction, or in a mixture of
these (Figs. 247, 248). Sometimes the lines, passing in one direction,
are enclosed in a circle (Fig. 249); sometimes they pass in two or
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more directions (Fig. 250); or they may pass in a radiating direction

(Fig. 251), or be arranged in the form of a lyre (Fig. 252). These .

fanciful designs do not add to the value of the operation; on the
contrary, they often detract from it, and are merely a matter of
faney or fashion.
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F16, 247.—CAUTERIZATION DESIGNS, Fio, 248.—Jiid,

For certain regions, however, it is found that the lines should pass
in certain directions. For instance, on the shoulder (Fig. 253, A),
they are parallel, and slightly oblique from before downward. For
the point of the shoulder they may be made within a ring which en-

Fic. 249, Fro. 250.
LIxES 1N A CIRCLE. LixEs 1N Two DIRECTIONS.

circles the part, and be arranged as in Figs. 250 and 253 (E). For the
withers, two parallel lines alongside the dorsal spines, irom which
other lines pass parallel and obliquely (Fig. 248), right and left. On
the loins the lines may be parallel to the spine, or diagonal on each
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Fig, 251, Fig, 252,
RapiatinG LiNes. Lyne-SHArED DESIGN,

side (Fig. 253, D), while for the hip-joint they may be the same as for
the point of the shoulder (E); and for the stifle vertical lines on the
front of the articulation, with lines passing obliquely downward on
both sides from them (F)., For the hock, the lines may be parallel

v
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and vertical or oblique, or the central lines may converge above (G) ;
and on the knee they may likewise be vertical or oblique (H), or
vertical lines in front, and diagonal lines from them on each side.
The flexor tendons may be fired vertically (L), but the lines are more
frequently drawn transversely or slightly oblique from above down-
wards (J); and the fetlocks in the same direction (B), or vertically
(K) ; while they may also be vertical or oblique on the pasterns.

In order to produce the design in a regular manner, the lines are
first traced with a light and rapid movement of the cautery, so as
merely to singe the hair and faintly mark the epidermis. They
are afterwards burned to the proper depth. Or they may be first
traced with chalk ; and this is to be recommended to the unpractised
operator, especially in cireular designs. For these, having marked
the centre and traced the circumference, the enclosed space is filled
in by the lines, in the order indicated in Figs. 254, 255, 256, 257.

The design should always be as simple as possible.

Fic. 200.—THE VArRI0US ARRANGEMENTS OF CAUTERY LINESs,

The space between the lines will depend upon the condition of the
skin, its fineness, etc., but it should be equal, and rectilinear firing
should haveadirection transverse to that of the hair, or slightly oblique.
Sometimes these two directions are combined, according to circum-
stances, and in order to regulate the regularity of the design. Lines
made in the direction of the hair have been recommended, as this is
the direction in which the skin yields to the movements of the region
it covers; so that extension tends to bring the edges of the lines
nearer each other, when they are in the direction of the hair, while
oblique or transverse lines are disposed to become widened. But
if lines parallel with the direction of the hair are likely to have
narrower cicatrices, they are not so completely covered by the hair
as are oblique or transverse lines, and are therefore more apparent
afterwards.

The easiest design to trace, and that which is generally most suit-
able, is the feather or herring-bone pattern (Fig. 248).

As a general rule, the lines ought to be wider apart as the surface
to be cauterized is extensive, and nearer each other as it is circum-
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seribed. If they are too wide apart, however, the cauterization has
less effect, and if too near there is danger of the skin between the
lines being destroyed. No positive rule can be given as to the
distance of the lines, but it should not be less than half an inch.
Lines running in the same direction should have an equal space
between them throughout, and lines passing towards each other should
never intersect each other, nor even approach within at least one
guarter of aninch ; all lines should terminate uniformly at the limits
of the cauterized surface, so that some will not pass beyond others.

MANNER OoF TRACING THE LINES W1THIN CIRCLES.

Yz 7
Fic. 254,
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Fie, 256, Fia. 257,

Couterization in superficial points is often adopted when it is not
desirable to resort to lines, as in avoiding blemish, or in certain
situations where lines are not easily made. They are produced by
the conical cantery (Figs. 110, 245), and should he formed in linear
series, those of one series alternating with those of the neighbouring
series. A first series being marked in a line—horizontal, oblique, or
vertical, and within a cirele, if need be—at an equal distance from
each other (the points being closer, as it is required to produce a
greater effect), a second line of points is formed parallel to the first,
at the same distance which separates the points of the latter, each
point of the two lines alternating, and in this manner the requisite
number of lines are formed in regular order (Fig. 258). As a rule,
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the points should be distant from each other from three-fourths of
an inch to one inch. When it is necessary to produce a powerful
effect on a limited surface, as on the hock or pastern (Fig. 253, P, C),
additional points may be made alternately between the series.

The extent of surface embraced by the lines or points should

_always exceed that of the diseased part; as when it is too limited,
the modifications excited by cauterization are not sufficient to pro-
duce a heneficial effect.

Preliminary Precautions.—The hair, unless it be very fine or thin,
should be removed from the surface to be cauterized, not only to
enable the operator to act more promptly and effectively on the skin,
but to prevent undue injury to this from the burning hair. It is
often beneficial to cleanse the skin, by washing and well drying it.

The operation being very painful, the animal should either be
placed under the influence of an answesthetic agent, or firmly secured
in a standing or recumbent position. When very docile and not
extremely sensitive or irritable, the surface not extensive or difficult

2 3

Fi16. 258.—CAUTERIZATION 15 POINTS.

to reach, the standing position may be adopted, the twitch heing
applied to the lip, and, if need be, the opposite limb held up either
by leg-strap or side-line, or by a powerful assistant. If the recumbent
position is adopted, and the side of the body or external aspect of
the limbs is to be operated on, the animal should lie on the opposite
side, so that the side to be cauterized is uppermost ; but if a limb is
to be cauterized on both sides or all round, that limb should he on
the under side, and the operation commenced on its inner aspect,
finishing with the outer (which is then uppermost) after the animal
has been turned over. In this way the cauterized surface is not
injured by rubbing on the ground, which would probably occur if
the outer surface was first cauterized

Operation.—An assistant heats the cautery in a fire—that of a
forge is best—and charcoal is preferable to coal, as it does not
‘scale’ the iron. When sufficiently hot, the ‘scale’ is removed
by means of a file, or rubbing it on a piece of sandstone, so as to
clean the edge. The handle 1s cooled in water (unless it is movable
—Tig. 242—when it does not heat so quickly), and the instrument.
handed to another assistant, who conveys it to the operator, giving
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the one just used to the first assistant to re-heat. Two, three, or
four irons are required, to avoid loss of time. An excellent sub-
stitute for the fire and these assistants is the thermo-cautery, an
instrument which acts as follows :

Air is propelled by squeezing an india-rubber ball, having an ingress valve, into
a second ball covered with netting to prevent over-distension ; this latter acts as
a reservoir and renders the stream constant, From the second ball an india-
rubber tube is conducted to a bottle containing a very small quantity of benzoline.
The stream of air is thrown upon the surface of the benzoline, and becomes
mechanically charged with benzoline vapour ; the mixed gases pass out of the
benzoline bottle through another tube, to the handle of the operating portion of
the apparatus. This latter consists of a fine tube terminating in a platinum end
of whatever shape desired ; this tube is covered for two-fifths of its length by an
ebony handle which joins the ivory cup and platinum point, enclosing the fine
tube entering the platinum point, In the brass tube are two perforations to give
exit to the gases resulting from combustion. The operating point of platinum
contains an intricate coil of platinum wire, The benzoline bottle is hung to the
operator’s button-hole, and the platinum point held in the still flame of the spirit
lamp for half a minute ; the pumping is then commenced, and the mixed air and
vapour are forced up to the heated platinum point. This causes a chemical union
of the gnses, with a number of minute explosions, modified by the intricate interior
coil. The heat evolved at the chemical union increases that already existing, and
0 the process is carried on. If fluid benzoline be allowed to run up the tube to
the point, its sudden evaporation at once cools it, and leaves the end choked with
carbon. In damp weather the apparatus is slower to start, and the henzoline
requires more frequent changing. The apparatus should be kept in a warm place,
to maintain the rubber parts in order.

In every respect this instrument is preferable to the ordinary
cautery, being more expeditious, cleaner, does not roast the skin
adjoining the lines, is less painful, more easily applied to the skin,
blemishes very little, is extremely portable, and can be employed
anywhere independent of a forge, and is very durable, so far as the
platinum is concerned. The thermo-cautery should supplant the
ordinary firing-iron, especially as the cautery itself may be of various
shapes,

The cauterizing instrument should be held lightly, the edge or
point perpendicular, and it may be drawn towards or pushed from
the operator.

The first cauteries should not be so hot (a dull-red heat) as the
succeeding ones, as they are only required to frace the lines by burn-
ing the hair, not the skin. After the lines are traced, then they
are made deeper by the cautery, which is now heated to a bright-red
or cherry-colour—never to a white heat—and passed steadily, lightly,
and exactly over the tracings, one by one, so that all may receive an
equal amount of burning—the rapidity being diminished as the iron
cools. There should be little or no pressure exerted on the instru-
ment, its own weight being usually sufficient to produce the necessary
effect ; if it is too heavy, the hand should support a portion of the
weight ; it should glide smoothly and regularly over the skin, its
effect being closely watched, so as not to burn too deeply.

The finer the skin, the steadier and more nimble should be the
hand. If the skin is cauterized too deeply, the lines will open,
bleed, and suppurate ; then will follow granulation and cicatrization,
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blemishes and disfigurement. The cauterization should not he
hutried ; each line should be traversed a certain number of times, a
brief interval elapsing between each application, to prevent dis-
organization of the cuticle hefore the proper effect is induced.

There is no fixed rule as to the number of times the cautery
should be passed over the same line, as this will vary with circum-
stances which the operator must consider in each case—such as the
effect to be produced, the thickness of the skin, situation, disease,
irritability of the animal, ete. The depth of cauterization, tint of
the lines, and amount of transpiration, are the usual guides.

In light cauterization, the lines are shallow and narrow, the tint a
golden yellow, and the cautery glides easily. In medium cauteriza-
tion, the lines are rather deeper and wider, the colour a bright
yellow, and a very slight reddish moisture exuding (this may “be
apparent in the first degree). In extreme cauteuaatmn, the tint is a
very light yellow, lines wide and deep, and the serosity abundant
in them, with sometimes phlycten on their course. These effects
should only he produced after repeated traversing of the lines—not
in one or two strokes. The following table shows the three degrees
of cauterization, their mode of production, and appearances :

i = e NO. OF 4 BREADTH AND G
DEGREES: | crrokEs. L DEPTH OF LINES. | SERDEERS
|
B et RN e
| Sto 5 | Golden yellow. | Narrow and super- | Nil, or very slight.
| | | ficial. |
| | |
Beeond . 5 to 8 | Bright yellow. | Rather wider and TPerceptible in small '
| | deeper. | beads.
| | |
‘ Third i 8 to 12 | Light yellow. | Wide and deep. | Abundant. l

In cauterizing the ox, the skin being very much thicker than that
of the horse, especially around the joints, the application of the
cautery should be more prolonged.

Precautions after the Operation.—Provided the cauterized surface
has not been very extensive or the cauterization too severe, the
secondary effects of the operation do not demand particular notice.
The animal should be so secured within a short time, and for some
days after the operation, that it cannot gnaw or rub the part, which
it will certainly do otherwise, especially during warm weather. In-
flammation is excited in the cauterized part, pain is experienced,
and there is more or less swelling ; but provided these are moderate,
they are not injurious and gradually disappear. If the inflimma-
tion and tumefaction are not sufficiently developed, a vesicant may
be applied over the part ; but this requires care, and is not necessary
in every case, nor yet in many cases, as is so often imagined. In all
cases the animal should rest for some days, if the limbs are operated
upon.
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When the pain and inflammation are excessive, and the lines open
and suppurate, there is much suffering on the part of the animal,
and serious blemish is almost certain. Constitutional treatment is
then indicated to allay the fever and pain, and local applications will
be necessary. The best topical agent, under these circumstances, is
perhaps carholic acid, in the form of earbolized oil ; this agent, from
its promptly sedative effects, its astringent property, and antiphlo-
gistic tendency, is very beneficial.

2. OJECTIVE CAUTERIZATION.—This is rarely resorted to. It
consists in cauterizing the diseased part by means of a hot iron held
at a certain distance from it, so as to produce the desired effect by
radiation of the caloric. From the difficulty in applying it safely,
and uncertainty in effectiveness in the hands of many practitioners,
it has largely fallen into disuse. The instrument may be any con-
venient piece of metal heated to a high temperature, the distance it
should be held from the skin and the effect to be produced depend-
Eg upon the judgment of the operator, who has little to guide

1.

3. PENETRANT CAUTERIZATION.—Inherent or penefrant caulerizotion
consists, practically, of four kinds: (¢) Penefrating poinfs, which
sometimes replace superficial points ; (0) Subcufancous or Neapolifon
Caulerization ; (¢) Perforating Cauterization ; (d) Disorganizing Cauteriza-
tion.

a. Penelrant Cauferization.—This is sometimes combined with
superficial cauterization in points, in order to effect more complete
resolution of a morbid product. The instrument employed is a very
fine or needle-shaped cautery (Fig. 246), the point being of steel.
Whether combined or not, the point of the cautery is heated to a
bright-red, passed through the skin and subcutaneous connective-
tissue, into the deeper-seated tissues, according to indications. The
penetrations may he about half an inch apart, and their depth vary.
They may pierce the periosteum (as in exostoses, periostoses, bony
tumours in the neighbourhood of the articulations, ete.) ; synovial
dilatations, especially of a chronic nature ; morbid tissues; chronic
engorgement of the limbs ; indurations; and along the course of
inflamed veins and lymphatics. By some practitioners an instru-
ment named the pyro-puncture iron, consisting of a number of points
or pins fixed in a plate attached to a handle, is employed.

b, Subcutanecus Coulerization.—This method has been highly lauded
by some authorities, especially in lameness arising from disease or
injury to the scapulo-humeral and coxo-femoral articulations. An
incision—four to six inches—is made through the skin over the
part, in the direction of the hair, and the margins being kept apart,
with a pointed cautery, at a bright-red heat, from three to six pene-
trations arc made in a straight line, to a depth of three-fourths of
an inch, through the subcutaneous fascia, the point being applied
five or six times to each perforation.

¢. Perforating or Rapid Cauterization.—This is employed to make
artificial openings, perforate the walls of cavities to evacuate their
contents, or to dilate openings already existing. The instrument
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may be the ordinary budding iron, the puncture iron (Figs. 110,
Z45), or a special elongated iron, according as occasion requires.
The hair being removed from the part, the point of the cautery—
heated to a bright-red—is applied perpendicularly to the surface,
and by gradual pressure, and a slight rotatory movement, is made
to penetrate the tissue until resistance disappears, or the necessary
depth is reached. ;

d. Disorgamizing Cauterization.—This is employed for the destrue-
tion of tissue, as in certain tumours, ulcers, gangrenous wounds,
ete. The cautery, special in shape, or the ordinary model, should
be heated to a high temperature (white heat), and applied to the
part to be acted upon, the neighbouring parts being protected from
the heat by wet cloths or other defences, as it is sometimes necessary
to use the cautery repeatedly, and over a somewhat wide extent.

SECTION IV.

ELECTRO-PUNCTURE OR GALVANO-PUNCTURE.

This is a combination of acupressure with electricity, and has been
employed with more or less success in some cases of hsmorrhagic
phlebitis, local paralysis, weakness of particular muscles, aneurisms,

blood-tumours, distension of sheaths of tendons, colic, tympanitis,
acute indigestion, etc. But the operation is rarely resorted to,
though it might be very serviceable in many cases. It consists in
passing through the skin, to the necessary depth, and in opposite
directions, two needles more or less apart, according to circum-
stances, but their points touching. These needles are insulated by
gutta-percha coating, and connected with the wires of a galvanic
battery, the action of which is continued for a few minutes, and
repeated several times. The operation, as a rule, causes much pain.

SECTION V,
SETONS.

In the treatment of certain diseases or accidents, it is often neces-
sary to produce a fonficulus or fontanel (from fons, a well), which is an
intentionally-induced wound of the skin, in which suppuration is
established and maintained for a certain time. This result is
achieved by the insertion of a foreign body passed beneath the skin,
sumetimes deeper ; and this may be what is termed a selon, or a
rowel or issue, or an irritating substance (as hellebore root, corrosive
sublimate, arsenic, etc.) to which the name of fonficulus or frochiscus
is sometimes given. Their action is the same. They are energetic
local stimulants, suppurants, and counter-irritants; and are fre-
quently employed for various purposes. Setons are well adapted,

13




194 GENERAL OPERATIONS.

in addition to their other wuses, for establishing drainage from
cavities containing pus or other fluids.

INSTRUMENTS.— The instruments required for the application of
a sefon in ordinary situations are: (1) a rowelling bistoury (Fig. 76),
(2), a sefon-needle, armed with (3) a sefon.

Seton-Needle.—This is of various dimensions, and somewhat varied
in shape, according to circumstances. It is usually a thin, narrow
blade of steel, from six to sixteen or more inches in length, accord-
ing to requirement, slightly expanded and sharp, or blunt, or
slightly rounded at one extremity—the point, which first enters the
skin—and a little thicker, but nearly the same breadth, at the other
end. At either or both ends there is a narrow rectangular opening or

T16. 250, —SETON-NEEDLE IN HANDLE.

¢eye’ for the reception of the seton, and the needle is generally more
or less curved on the flat. For convenience in manipulation, the
needle is often fixed in a handle by means of a thumb-screw
(Fig. 259), from which it is withdrawn when inserted to a certain
distance beneath the skin. Very long needles are sometimes round
in the shank or blade, and divided into two or three pieces, which
are screwed together when required for use. In special needles
(such as those for passing setons through the frog) the curvature is
great, and made laterally, instead of on the flat (Fig. 260).

Sometimes, in order to have a sharp and blunt-pointed needle in
one, this is composed of two pieces—one sharp-pointed, the other
blunt—which are made to slide on each other, and so project one
beyond the other at the end, at the will of the operator.

Fi6. 260.—SET0X-NEEDLE CURVED LATERALLY.

For small animals—as the dog—the needles are proportionately
less in size than those for larger creatures, and in some cases a large
suture or canvas-needle will serve the purpose.

To pass a seton through a tumour, an abscess, or a fistula, a long,
eyed probe is useful.

SETONS.—The seton is usually a piece of tape, varying in length
and breadth as the species of animal and the case may require. It
should be sufficiently long to either tie by both ends when it is
inserted, or at each end by a large knot to prevemt its being
accidentally removed from beneath the skin. The latter is the best,
as the loop of the first may cause a damaging laceration, or at least
much pain to the animal, should it get caught in any fixed object—
an accident to which it is exposed. The knot or button may be
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-made at each end by tying the tape around and across a small piece
of wood the thickness of a pencil or goose-quill, or doubling the end
of the tape one or more times on itself, and then tying it (Fig. 261).
Some practitioners prefer cord to tape. The seton is medicated wit
some stimulant substance—as turpentine, cantharides, or tartar emetic
ointment—when it is desired that its effect should be more energetic.

To apply a ‘fonticulus’ or  rowel,’ no other instruments are neces-
sary than a pair of common seissors or the rowelling bistoury. The
rowel itself is simply a small piece of thin leather, felt, indiarubber,
gutta-percha, or even lead. Whatever the material may be, it should
be somewhat rigid, though flexible, and not likely to soften or putrefy.
The rowel is generally circular or oval in outline, three or four inches
in diameter, with an opening in the middle.

As a trochiscus, and in order to produce a very powerful effect,
particularly in parts where vascularity is low, as in the skin of cattle,
various irritating substances are employed instead of the rowel—such
as black or white hellebore-root, veratrum, male laurel (Daphne lau-
reolw), arsenious acid, bichromate of potass, bichloride of mercury, ete.

Fic. 261.—MaxyER oF TyiNG THE END OF A SETON.

As arule, setons should only be applied inregions which are vascu-
lar, in which the subcutaneous connective-tissue is loose and abundant,
and where suppuration, or at least extensive serous effusion, may ensue:
the first is the object in the horse, the second in the ox. The exceptions
to the rule are : fistule, abscesses, drainage of cavities, the frog.

In certain regions, as on the sides of the trunk and over the
shoulder, where the panniculus carnosus musele is thick and closely
adherent to the skin, the seton has to be passed deeper than else-
where, as it is difficult to pass the needle through the dense con-
nective-tissue uniting these two expansions. The direction of the
seton will vary according to situation and special indications, but, as
a rule, it should follow a vertical or oblique direction, to allow of
the pus escaping by a depending orifice ; if possible, it should be
placed in the direction of the hair. If it is desired that the seton
should produce a derivative effect, then it should be placed at some
distance from the seatof disease ; but tostimulate ¢hronic inflammations
to remedial action, it should be nearer ; while to produce resolution in
chronic engorgements, it may be placed quite near the diseased part.

Setons may be inserted in nearly every part of the surface of the
body, but they are generally confined to certain regions. For instance,
in the breast they are often applied, and with ease, as the connective-
tissue is there loose and abundant, and if only one seton is employed
it is generally placed vertically in the middle line ; if two are inserted,
they are placed in the same direction, on each side, over the promi-
nences formed by the pectoral muscles, the inferior openings being
nearer the middle line than the upper, to prevent the pus gravitating

—2
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towards the limbs. The sides of the chest are often setoned, in
disease of that cavity or its contents, notwithstanding the small
amount of subcutaneous connective-tissue existing there, and the
tendency to grangrene. Two setons are generally inserted on each
side, a wide interval between them, and their direction is vertical or
oblique ; the intercostal spaces being selected for the entrance and
exit incisions, and the seton being passed above the external thoracic
vein, which must not be wounded. Setons, one or two in number,
may be inserted on each side of the neck, in a direction obliquely
downwards and backwards ; in the dog the top of the neck is gene-
rally selected. In the shoulder they are often resorted to, and may
be placed in any part of this region. In the hip, over the coxo-
femoral articulation, two or three setons are easily placed, one being
inserted in front and the other behind the trochanter major, extend-
ing above and below the joint, and in a vertical or oblique direction.
Setons are sometimes inserted in the loins, thighs, stifles, hocks (for
spavin and curb), metacarpal bones (for splint), and in the feet (for
navicular disease). On the cheeks they have been inserted one on
each side, over the masseter musele, parallel to the zygomatic ridge ;
but care is necessary to avoid injuring the superficial temporal and
facial nerves.

Operation.

The manner of operating varies with the region to be operated
upon. With the larger animals the standing position is preferable,
but in operating on some regions of the body the recumbent position
must be adopted, as in applying a seton to the loins, croup, articula-
tions, and lower part of the limbs. As the operation is always more
or less painful, particularly in some regions, and with long setons,
local anzesthesia if the horse is standing, and general anwesthesia if
recumbent, should be resorted to whenever possible.

The part to be setoned having been fixed upon, it is sometimes
convenient to mark the place of entrance and exit of the seton-
needle, by clipping off the hair at these points.

The animal must be restrained, if in the standing position, by
placing a twitch on the nose or ear, and, if necessary, holding up one
of the forelimbs ; the hobbles ensure restraint, if in the recumbent
position.

The incisions through the skin, entrance and exit, for the passage
of the needle are quickest and easiest made by the rowelling bistoury
(Fig. 76); a small fold of skin, transverse to the direction of the
seton, being made by the fingers, and this cut through by the blades
of the instrument. Ordinary scissors will suffice, or even a scalpel.
In every instance, except in inserting frog-setons, the blunt-pointed
needle 1s preferable to the sharp-pointed one.

One edge of the entering incision being raised, the point of the
needle is introduced, and by steady pushing and a slight lateral
movement of the point it reaches the exit incision, through which it
is drawn if the eyelet and seton are at the opposite or hand ex-
tremity ; the seton being double—if it is intended that it should be
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—single, one end is held beneath the skin, at the entrance incision,
while the other is pulled through the exit by the needle. If the
eyelet is at the point of the needle (as in Fig. 259}, the seton is
passed through it after this part emerges from the exit incision, and
the needle being then withdrawn by the entrance opening, carries
with it the seton.

In passing the needle, it is usually held in the right hand, the
first finger and thumb of the left hand raising the skin in front of
the point ; the pressure should be steady, and not sudden or jerking,
care being taken not to wound the skin nor subjacent tissues or
organs. If the needle is curved, the convexity should be towards
the body, concavity to the skin, though the reverse is sometimes
recommended.

The length of the seton will depend upon the extent of surface to
be acted upon, and whether the two ends are to be tied together, or
(the better procedure) each end is to be made into a large knot, or
secured to a small piece of wood. If the latter, one knot should be
made before the seton is drawn through the incisions, and a certain
length of the seton should be left between these and the knots at the
end, so as to allow free movement of the tape in dressing the
wounds, prevent it offering an obstacle to the tumefaction which
ensues, or the eseape of pus.

Seton in the Cheek.—Use a somewhat small narrow needle ; secure
the animal in the standing position by a twitch, and by raising one
of the fore-limbs on the side of operation. Ineisions, two ; direction
of needle and seton, beneath and parallel to the zygomatic ridge.

Seton in the Sulmazillary Space.—Secure the animal as in the pre-
ceding instance ; use a rather curved moderately-sized blunt needle ;
two incisions ; direction from the middle of the submaxillary space
towards the larynx, in the middle line.

Seton in the Neck.—Restraint the same. For lateral seton on each
side, use a long needle; incisions, two or three. Direction and
situation, backwards and downwards, on the latero-anterior part of
the neck, commenecing immediately behind the atlas, descending
obliquely and terminating at a short distance from the jugular
furrow. If a second lateral suture is necessary, it should be three or
four inches posterior to the first, have the same length and direction,
and commence a little further behind the atlas, The needle is
easiest passed from below upwards. For anterior seton (in front of
the trachea) three incisions may be necessary, and the needle should
have the eyelet at the point, the instrument being directed from
below upwards, the seton passed into it when its point has cleared
the upper incision, and then withdrawn, carrying with it the seton,

Seton in the Breast.—Restraint the same as in preceding case. If
there is to be only one seton, it should be in the middle line in a
vertical direction ; if two, one on each side, converging somewhat at
their*lower ends, and situated on the middle of each sterno-humeral
muscle, terminating a little in front of the part on which the girths
rest, at an equal distance between the middle line and the fore-
limbs,
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Seton. in the Chest.—Restraint the same. Incisions, two or three;
direction vertical, or following an intercostal space, situated between
the ilio-spinalis muscle and the superficial thoracic vein, the needle
passing from above to below.

Seton in the Shoulder.—Restraint the same, though in some cases
it may be necessary to place the animal in the recumbent position.
The setons may be two or three, and their situation and direction will
vary with the seat of disease and other circumstances, which need
not be indicated here. It may be noted, however, that for setons
passing over a convex surface, as round the point of the shoulder,
the needle should be curved, and its convex side turned towards the
skin, the concave surface being inwards; even then it may be
necessary, if the seton is to be a long one, to make a middle in-
cision by which to pass the needle through, and enter it again by
this incision to complete the operation. The direction of the seton
should be vertical or oblique, when possible ; and if the horse is to
be cast, it is well to mark on the skin the points where the needle is
to enter and leave, while the animal is standing.

Selon over the Hip-joint.—Restraint the same, except that, if in the
standing position, it may be necessary to place a sideline on the
hind-limb of the opposite side. Two setons are usually inserted,
one before, the other hehind the large trochanter, their direction
being somewhat oblique from above downwards and forwards. If
the trochanter is very prominent, a middle incision may he necessary
over the prominence.

Seton in the Hip.—This is usually placed a little below and to the
inner aspect of tuberosity of the ischium, and descends to the
origin of the gastrocnemii tendons. Restraint as in the preceding
operation, or, as this is more painful, both hind-limbs may be secured.
The operator stands a little behind and to one side of the limb to be
operated on, and has to exercise considerable pressure on the needle,
as the connectivetissue is dense, and care is necessary to avoid
accidents during the movements of the animal.

Seton in the Loins, Croup, Hock, and Fore-limb.—No particular
directions are necessary for placing setons in these parts.

Seton in the Fool.—A seton is often passed through the plantar
cushion for the cure of navicular disease. In every case it is advisable
to throw the horse down, having previously taken off the shoe from
the foot to be operated on, and removed as much horn as possible
from the middle commissure of the frog. The seton needle 1s much
curved, either on the face or laterally (Fig. 260), and the skin having
heen incised by the rowelling bistoury in the hollow of the heel,
not too near the tendon, is pushed through the cushion, so that its
point may emerge from the middle commissure, close to the body
of the frog.

RoweL—To introduce this, an incision, about one-half the length
of the rowel, is made in the skin by means of the rowelling bistoury,
the incision being made vertical over the shoulder and hip-joints,
and transverse in the breast. A kind of pouch is then made beneath
the skin, in detaching this from the tissue beneath by the finger,
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handle of a scalpel, or cutting through the connective-tissue with
scissors or knife, if it is too dense, the pouch so formed being a little
larger than the rowel. The rowel, being doubled or slightly rolled
up, is introduced into the cavity, and unfolded there by the fingers
or scissors, the opening in its middle corresponding to the incision,
and the end of the latter corresponding to the extremity of the rowel.
The ﬁvhole should be so arranged that pus will not colleet in the
pouch.

TROCHISCUS,—This is applied in a pouch in a similar manner to
the rowel, the substance employed being secured in it, if need be, by
a piece of cord or tape, the end of which is allowed to hang out of
the incision. The trochiscus may be composed of any of the substances
already mentioned ; and it may be attached to a seton, so that when
it has set up sufficient irritation it may be withdrawn, leaving in the
seton if required, for a longer period.

After Treatment.—Within a certain time after the insertion of a seton,
inflammation, swelling, and eventually suppuration ensue along its track—usually
towards the third day in the horse, the fourth day in the dog, and sometimes as
late as the eighth day in the ox. Until suppuration is established, nothing is
necessary except cleansing the wounds, if there has been bleeding ; but when pus
is formed attention is required. The seton may be gently moved, and slight
pressure made over it to get rid of accumulation of matter; the skin around the
wounds should be sponged with tepid water, and to prevent depilation by the dis-
charge, the integument may be protected by smearing it, when dry, with vaseline,
or carbolized glycerine or lard.

To prevent the horse tearing out the seton with its teeth, the head may be tied
close to the rack, or the cradle (Fig, 8) or side-rod (Fig. 9) may be employed.

The seton is allowed to remain for a period which varies according to circum-
stances—such as the effect to be produced, nature of the disease, state of the
animal, ete., though if left too long—more than a month, for instance—it may
cease to promote suppuration, or uleeration or sloughing of the skin over its track
may occur.

‘When the seton is no longer required, it should be withdrawn by cutting off one
of its ends, and pulling this through the wounds ; if there are two or more setons,
an interval of a day or two should elapse between the withdrawal of each, and
after removal light pressure may be made daily over the track, to remove any pus
which forms and promote healing, and cleanliness should be enjoined.

Should the seton be accidentally removed, it may be replaced by a fresh piece
of tape attached to a probe, if the track is patent; if the wounds have become
adherent, the adhesions may be broken up by the handle of a scalpel or any other
suitable instrument. If it is required to change the seton, through its becoming
foul, or from any other cause, the knotted end should be cut off, and the new piece
of tape fastened to it either by sewing, or making a hole in it and so threading it,
and pulling it through.

The rowel is left in place for about fifteen days, receiving the same attention as
the seton during that time. It is removed by forceps, and if the wound has so
diminished in size as to render its extraction difficult, this may be enlarged, or the
rowel divided by scissors and removed in pieces.

The trochiscus is allowed to remain for a much shorter space, its effects being
more promptly and intensely produced. The black hellebore trochiscus should
not be allowed longer than twenty-four hours beneath the skin of an ox, ten or
twelve hours in that of a horse ; white hellebore is less active, and its effects
glower in developing ; but it is reported as having sometimes given rise to general
toxic symptomas.

Accidents.—The most likely accidents are hemorrhage, gangrene, abscess, and
excessive granulation.

Hemorrhage to a slight extent iz always present on introducing a seton; if it is
excessive, it is due to a bloodvessel having been wounded by the seton-needle, or
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to a matural tendency to bleeding, and the blood will escape by the dependent
orifice, or formn a tumour beneath the skin. If serious, the seton may require to
be removed (unless pressure can be made on the part by a bandage), and the
wounds closed by suture ; or one of the other measures for the suppression of
bleeding already indicated may be necessary.

If there are signs of gangrene—as rapidly increasing, hot, very painful, and
diffuse tumefaction, rigors, fever, bad odour—then the seton should be removed,
Condy’s fluid (diluted), or solution of boracic or carbolic acid injected into the
wounds (which may require to be enlarged), with scarification of the cedematous
parts, and other measures necessary to combat septiceemia.

Should abscesses form along the track, or in the vicinity of the seton, they should
be opened and treated with antiseptic dressings. :

Too luxuriant granulations should be suppressed by astringents, cautery, com-
pression, or by removing the seton,

SECTION VI
INJECTIONS.

In this place we will treat of injection as an operation which
consists in passing fluids into either natural or accidental cavities,
with the objeet of removing therefrom morbid and injurious products,
inducing an alteration in the walls of the cavities, or for the purpose
of introducing medicaments into the system.

In this way there are various kinds of injections: hypodermie or
subcutaneous, intra-venous, intra-tracheal, substitutive or modificative,
and detersive.

HyPODERMIC OR SUBCUTANEOUS INJECTION.

This operation has for its object the introduction of soluble and
very active medicaments into the subcutaneous connective-tissue. It
has been already briefly alluded to at page 90. The region to be
selected should be one where the connective-tissue is loose and
abundant—as the breast, neck, side of the chest or abdomen, ete.
The instrument is the ordinary Pravaz syringe or a modification of
it (Fig. 107), and the manner of using it is described at page 90. If
a syringe is not available, an opening may be made in the skin by
rowelling scissors or bistoury, or a sharp seton-needle, and a pouch
formed in the connective-tissue, into which the medicine may be
poured, the wound in the skin being afterwards closed by suture.
This method is not advisable, however, as there is danger of abscess,
slonghing, or gangrene of a large portion of the integument.

INTRA-VENOUS INJECTION.

Intra-venous injection is sometimes resorted to for the introduction
of soluble medicines, virus, blood, or other fluid, directly into the
circulation.

Any superficial vein may be selected, but that which is perhaps
most suitable from its position, direction, and calibre, is the jugular
vein,
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”" The instrument employed in phlebocentesis may be the Pravaz
syringe (Fig. 107), an injection-tube with a sharp point, or an ordinary
lancet or fleam.

The animal is secured in the standing attitude, with, if necessary,
the nose-twitch applied.

The vein is rendered turgid by obstructing the flow of blood
through its proximal portion (see ‘ Operations on Veins’), and then
opened by the lancet, fleam, or by thrusting the trocar of the syringe
into it. If the syringe is employed, it is easier to make a small in-
cision through the skin immediately over the vein, by the rowelling
bistoury ; the trocar is then readily passed through the wall of the
vein,

When the vein is opened by the lancet or fleam, an injection-tube
or small funnel may be passed into it, and through this the fluid
may be introduced into the vessel, the tube or funnel being kept in
the direction of the blood-stream. Difficulty is often experienced,
however, in introdueing the tube into the vein-opening, owing to the
opening in the skin not corresponding.

The trocar and cannula are preferable, and to avoid wounding the
posterior wall of the vein operated upon (a danger always present

Fia. 262,—~TROCAR FOR INTRA-VENOUS INJECTION.

with the ordinary trocar, unless great care is exercised), it is advisable
to employ a pen-shaped trocar with the tip turned up (Fig. 262).

The vein having been perforated, the trocar is withdrawn from the
cannula, the tube of the syringe is inserted into the latter, and the
injection made by steady pressure on the piston, care being taken
that air is not allowed to enter the vein. Another precaution to be
observed, is withdrawing an amount of blood equivalent to the
volume of fluid to be injected, in order to avoid disturbance in the
circulation and respiration.

In intra-venous injection of the virus of contagious pleuro-
pneumonia (recommended as a protective measure), the utmost care
must be observed, so as to prevent escape of the fluid into the
surrounding connective-tissue. In order to ensure safety, the bovine
animal is secured in the standing posture, the hair is shaved or
clipped off the skin where the incision is to be made, the vein is
made turgid, and a short parallel incision is made in the skin over
it. The apparatus consists of two very narrow cannulas, fitting one
within the other, the outer or largest being shorter than the inmer,
the latter having a blunt extremity, and the former being sharp to
penetrate the wall of the vein. The opposite extremity of each is
sufficiently wide to receive the tube of this syringe. Through the
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skin-incision the sharp-pointed cannula is passed into the vein,
keeping it sufficiently oblique to prevent the opposite wall being
injured. The blunt cannula is then passed into the sharp one, and
the syringe heing adapted to it, the virus is slowly injected through
it into the vein. Before withdrawing the cannulas, the inner or
blunt one, soiled by the virus, should be cleansed by sucking and
pushing the blood in the jugular through it several times, by means of
the syringe ; and to prevent contact of the virus with the external
wound, the sharp cannula should have been previously passed through
a very thin piece of indiarubber, which in this way covers the ex-
ternal wound, so that if any of the virus escapes from the syringe it
falls upon this covering.

In intra-venous injections, the external wound may be closed by
suture.

INTRA-TRACHEAL INJECTION.

Intra-tracheal injection is sometimes practised in the treatment of
disease, and particularly for the introduction of very soluble and
active medicaments into the system. The ordinary Pravaz or other
syringe, and the injection trocar and cannula adapted to if, are the
only instruments necessary. The horse being secured by the twitch,
a very small incision may be made through the skin in front of the
trachea, a short distance below the larynx. Then the horse’s head
being slightly raised, the trocar and cannula are pushed through one
of the spaces between the rings, into the canal of the trachea. The
trocar is then withdrawn, and the syringe attached to the cannula
If the medicament should happen to be of an irritant nature to the
connective-tissue, when the syringe is removed from the cannula the
interior of the latter should be washed out by injecting a little clean
water through it, before it is withdrawn from the trachea.

SUBSTITUTIVE OR MODIFICATIVE INJECTION.

This injection is resorted to when it is desired to substitute an
active or modifying inflammation for one which is chronic and
destructive. It has been adopted in pleurisy, hydrocele, and other
cases of effusion into natural serous cavities, cysts, fistule, serous
abscesses, hygroma of joints and sheaths of tendons, and with
variable but, on the whole, favourable results. The tincture of iodine,
diluted with water,* has been the agent chiefly employed. Success
has been most frequent in the case of synovial tumours, and the
operation will now be noticed in regard to these.

In the majority of cases, it is advisable to place the animal in the
recumbent position, and the part to be operated upon exposed.
The most: prominent part of the tumour is selected for operation, as
there the wall will probably be thinnest, and there is less danger of
wounding the opposite side. The hair should be clipped or shaved

* Tincture of iodine one part, distilled water two parts, a few drops of con-
cﬁntr:;ed solution of iodide of potassium being added to prevent precipitation of
the iodine.
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off-at this point, which should be away from vessels, nerves, and
ligaments, as well as articular surfaces (if a joint). A fine trocar
and cannula are then pushed in a slightly oblique direction through
the skin (if this has not been previously incised) into the sac, by a
slightly rotatory movement. The cessation of resistance is the indi-
cation that it has reached the interior, and the removal of the trocar
allows the fluid to escape through the cannula. Gentle movement
of the latter, and manipulation of the sac, causes the evacuation of
the synovia. The syringe containing the fluid to be injected is then
applied to the cannula, and pressure is made on the piston ; in this
way the sac should be filled, and gentle squeezing externally brings
the injected fluid into contact with every part. This being done,
the cannula is removed, and the fluid is expelled by moderate
pressure.

After injection, it is rarely necessary to apply any bandage or dressing to the
wound. Inflammation usually sets in, with considerable tumefaction; this
gradually disappears. In articular capsules, however, the inflammation may
assume a very severe form, and produce destructive arthritis.

Should a first injection not prove successful, it may be repeated after a certain
time—in four or six months.

Fic. 263.—NasaL IRRIGATOR.

DETERSIVE INJECTIONS.

These do not demand notice, as they are readily performed, the
cavities to be cleansed being acted upon by means of a syringe or
syphon, and water or some other detergent fluid. For injecting
fluids into the nasal cavities, a syringe is not so useful with the larger
animals, such as the horse, as with small animals. For the horse,
Rey’s tube-syphon is very effective. This is a cylindro-conical tube
of leather or gutta-percha, bent at an acute angle, the longer portion
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being about 12 inches long and 4 inches in circumference, with its
extremity expanded into a cup-shaped cavity 2} inches in diameter ;
while the smaller portion is 8 to 10 inches in length, and has a
circular plate or opercula fixed around its middle by means of a hole
in the centre (Fig. 263). To employ it, the horse is held in the
standing position (a twitch on the lower lip or ear may be necessary
in some instances), the shorter portion is introduced into the nostril
up which the fluid is to pass, as high as the cireular plate, which
should close the nasal opening ; to render occlusion more complete,
the nasal portion of the tube may be enveloped in a thick mass of
tow. The injection fluid is then slowly poured into the cup of the
larger portion, and ascending it fills the cavity, and escapes by the
opposite nostril or the mouth.

SECTION VIL
INOCULATION.

Inoculation is an operation by which the virus or infective
element of a contagious disease is artificially introduced into the
body of a living creature, with the object of producing the disease
either in the same or in a modified form.

In some instances the operation is simple and readily performed ;
in others, it demands care both in performance and in the adoption
of certain precautions, in order to render inoculation successful and
avert injury. These precautions are related to the condition and
swroundings of the animals to be inoculated, the state of the in-
oculating fluid, the region selected for inoculation, and controlling
the subsequent effects of inceulation.

Inoculation may be effected by merely applying the viruliferous
fluid to a membrane which is readily absorbent, introducing it
directly into the blood or lymph-stream (as into the blood and
Iymph-vessels), or by incision, puncture, or abrasion of the skin or
mucous membrane, or subcutaneously by seton, syringe, or other
means.

The first of these has been already alluded to (see ‘ Injection’) ;
we will, therefore, only refer to the others.

1. Incision.—This, which consists in making one or more small
incisions through the derm, and placing the virus therein, is not, as
a rule, favourable to successful inoculation, the hamorrhage which
ensues being likely to remove the virus, and gangrenous swellings
often following.

2. Puncture.—This is the operation generally resorted to, and con-
sists in depositing the virus on the sub-epidermic or absorbent surface
of the skin. The puncture, or punctures, may be made with any sharp
narrow-pointed instrument— scalpel, lancet, bistoury, or cannulated
needle (which is the best). The animal being secured in the most
advantageous position, the skin of the part is made tense by one




INOCULATION. 205

hand, while the instrument, charged with the virus, and held as if it
were a pen, is pushed in an almost horizontal direction into the skin
to a very short distance (two to three millimetres), but not through
it. Held there for two or three seconds, the instrument is raised
almost vertically and withdrawn, the left thumb pressing lightly on
the sides of the puncture at the same time, so as to retain the virus
therein. It may be necessary to make two or more punctures.

3. Abrasion or Scratching.—The epidermis being removed from a
small extent of surface, by means of the point of the lancet, so as to
expose the derm, the virus is placed upon the denuded part. This
procedure is not certain of result with regard to the skin, though it
may be resorted to in the case of mucous membranes where the
virus is not likely to be rubbed off—as the Schneiderian, conjunctival,
or vaginal mucous membrane.

4, Sefon.—Inoculation may be effected by passing a narrow band
of tape, woollen thread, or other material, impregnated with the
virus, beneath the skin, like an ordinary seton, A sailmaker’s or
small seton or suture needle suffices for this purpose, the region to
be operated upon depending upon ecircumstances.

Syringe.—A Pravaz or hypodermic injection-syringe is sometimes
employed for introducing virus beneath the skin, especially in what
may be designated ©protective inoculation.' The operation is the
same as for hypodermic medication.

Experimental inoculations, and indeed all inoculations with animal
matters, require much care with regard to cleanliness and purity of
these matters. But in some experimental inoculations, success de-
pends altogether upon this point. The first object, then, is to ensure
absolute cleanliness and freedom from extraneous substances likely
to do harm. All vessels or utensils used in the inoculation should be
heated in an oven for several hours, or held in the flame of an
Argand burner for several minutes. Instead of syringes, which are
frequently the cause of error, owing to the impossibility of making
them sterile, capillary tubes—drawn out from glass-tubing immediately
before the operation—are preferable. A very small incision is made
through the skin by means of a clean knife or scissors, and into this
the capillary tube, charged with the inoculating fluid, is introduced
as far as the subcutaneous tissues to a depth of one to three inches,
the fluid being discharged from the tube by blowing into the free
end of the latter. If more than a minute quantity of inoculating
material is required, a bulb of the required size to contain it is made
in the middle of the capillary tube in the process of blowing. The
tube is charged by putting one end in the fluid and exhausting the
air in it by gentle suction.
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SECTION VIIL
OPERATIONS ON BLOODVESSELS.

The operations practised on bloodvessels, have generally for their
ohject the abstraction of blood and their ecclusion by ligature.

The abstraction of blood, or °blood-letting,” may be effected on
veins, arleries, or capillaries. 'When the operation is practised on
veins, it is designated phlebofory or phlebocentesis ; when on arteries,
arteriofomy ; when on arteries and veins, aiferio-phlebotomy ; and when
on capillaries, capillary blood-letting.

Neither the indications for blood-letting, nor the quantity of blood
to be extracted, need be indicated here. The vessel may be opened
by means of the lancet (Fig. 93), scalpel or bistoury, or fleam
(Fig. 97). The length of the opening will depend upon circum-
stances, but is usually in proportion to the size of the vessel, being
equal to the diameter of the latter. When it is too small the blood
flows slowly, and ceases before a sufficient quantity has been
abstracted ; and when too large, it is not so easily closed. It is
better, however, that it should be too large than too small, and
especially if it is desired to produce a prompt effect. The opening
in the vessel should be at least equal in length to that in the skin,
and is best made parallel to its long axis, as it is then more easily
closed, and there 1s less liability to aceidents,

PurEBOTOMY.

Blood may be abstracted from any of the superficial or accessible
veins, the vessel being first distended by making pressure upon it,
at a short distance from the part to be operated on, and nearer the
heart, so as to intercept the flow of blood through it. For the
horse, the fingers suffice to make pressure. For the ox, when blood
is to be abstracted from the jugular, a cord has usually to be drawn
tightly round and near the bottom of the neck, because of the
thickness of the skin ; a cord with large knots at a short distance
apart and a loop at one end is very convenient, as the loop can be
slipped over any one of the knots, and so the constriction can be
readily effected and discontinued without the trouble and incon-
venience of tying and untying. For the smaller animals, the fingers
or a tape may he employed. The blood abstracted is usually re-
ceived in a vessel, in order to measure the quantity, and in certain
cases to judge of the quality of the fluid.

If the vein which is opened is not of considerable size, the flow of
blood from it soon ceases spontaneously ; so that, in order to ensure
the abstraction of a sufficient quantity, compression usually has to
be maintained between the opening in the vessel and the heart.
This compression may be effected by the fingers, or by a cord or
band, or even by the vessel which receives the blood. The blood
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should flow in a continuous jet, in order to prevent the escape of
blood beneath the skin, and also to hinder the entrance of air. In
bleeding from the jugular, the flow is accelerated by causing the
animal to move its lower jaw—as in mastication—and to render the
side of the neck prominent, by turning the head round towards the
opposite side. After a sufficient quantity has been obtained, the
wound in the skin and vein is closed. For small animals, a narrow
bandage over a small piece of tow or lint is only required ; but for
the larger, a pin is ordinarily employed, after the manner of the
twisted single pin suture (page 122, Fig. 142), the pin being only
passed through the skin.

Bleeding from the Jugular—The jugular in the larger animals may
be opened by means of the lancet or fleam, the latter being preferable ;
for the smaller animals, the lancet is the best instrument.

In operating on the HORSE, restraint may not be necessary ; at
most the nose-twitch may be applied. The head should be rather
elevated, and slightly turned away from the operator, who stands
on the side to be operated upon, the horse’s eye on that side being
covered by the hand of the assistant who holds the head.

If the animal is unsteady, it may be placed in a corner or against
a wall. The left jugular is usually selected, heing more convenient.
The operator, standing towards the shoulder, with the opened fleam
in the left hand (held as in Fig. 98), and the stick with which to
strike it in the right, raises the vein by pressing upon it in the
jugular furrow with the two last fingers of the left hand, so as to
cause the intercepted column of blood to oseillate and distend the
vessel, and prove that it is patent. If the hair is thick or long,
damping and smoothing it down with the finger will render the vein
more visible and accessible to the touch. The point of the fleam
being placed very close to the skin, but not touching it, immediately
over the middle of the vein, and at a short distance helow its bifur-
cation, a smart blow is given to the back of the instrument by the
stick, the strength of the blow being in proportion to the size and
dilatation of the vessel. If blood does not flow form the wound, the
blow has either not heen strong enough, or the blade of the fleam has
passed to one side of the vessel; in which case the vein should again
be distended, and the operation repeated in the same wound, or a
short distance from it. Sometimes blood flows in very small
quantity and slowly, due either to the opening in the vein being
insufficient, this opening not being opposite the wound in the skin,
or to the presence of a second jugular.* The same procedure is to
be followed as when no blood appears.

To bleed from the right jugular, the operator should be ambi-

* Sometimes in the horse, and always in other domesticated animals, there is a
second or supplementary jugular alongside the carotid, and this vessel may be
large enough to convey a considerable guantity of blood from the main jugular
when this is compressed—a circumstance which explains the difficulty sometimes
?xperignced in obtaining a full stream when the operation had been properly per-

ormed,
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dextrous, the fleam being held in the right hand, and the stick in
the left.

When the horse has a fine skin, and the vein is prominent, the
vessel may be opened by means of a lancet. The instrument is held
between the pollex and index fingers (as in Fig. 96), pressure on the
vein being made with the index or medins finger of the left hand,
and the lancet is pushed through the skin and vein, in the direction
of the axis of the vessel, by slightly extending the pollex and index
holding it, the point being then raised so as to give the wound a
sufficient length. The lancet may be held in the right hand when
the operation is to be performed on the right side ; but opening the
vein on either side with this instrument is not free from risk, as
when the puncture is being made a sudden movement by the horse
may cause the lancet to cut a long slit in the vessel, and thus pro-
duce serious haemorrhage, which it may be most difficult to check.

When sufficient blood has been obtained, the wound in the skin
is closed by a pin being passed through the evenly adjusted lips
(head of the pin upwards), including only a small portion of skin,
which should not be dragged or pulled. Should it bulge after the
tow or twine has been twisted round the pin, it may be gently
pressed down by the finger. The skin should be cleansed by a
damp sponge. -

It may be desirable to abstract blood more than once at brief
intervals, and this may he done by operating on the opposite jugular
vein, re-opening the first wound, or making a new wound beneath or
above it. With a view to re-opening the first wound, in elosing it
the co-aptation of the two lips is not made complete, a little lard
may be interposed, and the ligature is not drawn so tight as usual
After a certain time, on removal of the ligature and the pin, by draw-
ing apart the lips of the wound, and distending the vem, the blood
escapes in a stream. This procedure, however, is likely to lead to
inflammation and suppuration ; and it is better to make a new
puncture, half-a-dozen of which may be made on the same jugular.

Aiter the wound has healed, when the vein is distended it presents
a varicose or bulging appearance at this point ; and when phlebotomy
has to be practised, some practitioners prefer opening the vessel in
this situation, as it is more easily accomplished, and is not followed
by any extra risk.

The only precaution necessary after the operation, is prevention
of rubbing of the wound by the animal; this is usually done by
tying it up short by the head, and not allowing it to lie down. It
should not be worked until the wound is quite healed.

The pin may be removed on the third day.

The danger to be guarded against is phlebitis and the formation
of thrombus.

In operating on the 0X, the procedure and the instruments are
the same as for the horse. The animal should, however, as a rule,
be well secured to a post or tree. The vein is ‘raised” by the neck
cord already described, and a largesized fleam is employed. The
stream of blood is considerable, but it ceases as soon as the cord is
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removed, and it is rarely necessary to close the wound by the pin
suture. ol

In the SHEEP the jugular is not very accessible, owing to an
adipose layer which separates it from the skin, especially in fat
animals, and also because of the wool, which must be removed. The
sheep being held between the legs of an assistant, who keeps its
head elevated, a cord is applied tightly around the base of the neck,
and the vessel is opened by the fleam or lancet.

In the DoG the jugular is very movable, and consequently difficult
to puncture ; it requires to be distended by a somewhat tight liga-
ture around the root of the neck. The animal ought to be placed on
its side, and held firmly on a table, the head being extended by an
assistant, who keeps the mneck ligature in place. The vessel is
opened by a small lancet, and the wound closed by the pin suture.

Bleeding from the Saphena Vein.—To operate on the HORSE, it is
necessary to have the opposite hind-limb held up, as in shoeing, and
the operator may place himself either to the outside or the inside of
the leg to be operated upon—the outside being preferable. Or the
opposite hind-leg may be drawn forwards and npwards by the side-
line secured round the neck, the operator standing behind. The
lancet is the best instrument, as the fleam is liable to be driven into
the tibia, from the proximity of the vein to this bome; the vessel
being voluminous, and more distended by the additional weight
thrown upon it, does not require to be raised. The puncture is
made as in the jugular ; the blood flows in a free stream at first,
but soon diminishes, and will cease unless pressure from below
upwards, or friction is applied, or the animal is made to walk. The
wound is closed by the pin suture, but its application is difficult,
from the great sensitiveness of the skin in this region, and the
restrained position of the operator. Thrombus is frequent after the
operation, but it usually disappears spontancously, without any
injurious result.

In the OXx tribe bleeding from this vessel is not usually practised.

In the OVINE species blood is sometimes ubstracted from the
external saphena, about the middle of the outer side of the thigh.
The animal is placed latericumbent on the ground, bench, or table,
the limb to be operated on being uppermost, the other thyee limbs
fastened together ; a ligature is tied round the upper part of the leg
to ‘raise’ the vessel below, which is opened by a fine lancet. A
bandage compress is kept on the wound for a few hours afterwards.

Bleeding from the Cephalic or Plat Vein.—The HORSE is maintained
in the standing position, the fore-leg opposite being held up, and
that operated upon being placed inward, in order to render the vein
more apparent. The vessel is opened at the part passing between the
arm and fore-arm, where it is readily felt, the puncture being easiest
made by the fleam, because of the mobility of the vessel and thick-
ness of the skin. The operator stands at the shoulder; if the left
vein is to be opened, the instrument is held in the right hand, blade
downwards, the three last fingers in the space between the sterno-
humeralis and mastoido-humeralis muscles to steady the hand and

14
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compress the vessel, and the left hand striking the blade. If the
right vein is to be opened, the fleam is held in the left hand, and the
operator stands on the right side. The wound is closed by a pin
suture. Sometimes the fleam perforates the opposite side of the
vessel, and this gives rise to a thrombus; but the accident is usually
of no importance.

In the 0x this vessel is rarely opened.

In the SHEEP the procedure is to place the animal laterieumbent,
the side to be operated upon uppermost, the limb carried backwards,
and the wool removed from the front of the arm; compression is
here made by the thumb, and the vein opened below this point by
the lancet. The wound is closed in the ordinary manner.

The Do is operated upon in a similar position and manner to the
sheep.

Bleeding from the Exfernal Thoracic or Spur Vein.—The HORSE is
maintained in the standing position. The operator places himself
behind the shoulder, his face towards the hind-quarters. Compres-
sion is made on the vessel immediately behind the elbow, and the
fleam or lancet employed to open it (the former when the skin is
thick), the instrument being held in the hand next the ribs, and an
intercostal space being chosen. The wound is closed as in the other
vessels.

Bleeding from the Subcutaneous Abdominal or Mammary Vein.—This
vessel is most frequently opened in the Cow, especially when suffering
from Mammitis. = It is of considerable size, so that there is no diffi-
culty in puncturing it with the fleam (preferable to the lancet), com-
pression being made to ‘raise’ the vessel by the free fingers of the hand
holding the instrument. The operator stands towards the shoulder,
his back to the animal’s head, the fleam in the hand next the animal,
which should be held firmly by the horns, and if necessary, the hind-
leg of the same side secured by passing the tail round it (Fig. 57).
The wound is closed by twisted suture, or by a compress attached to
a surcingle fixed around the body for a day.

Bleeding from the Facial or Angular Vein.—This vein is frequently
punctured in the Sheep, especially on the Continent of Europe. It
is situated in front of the maxillary tuberosity, at an equal distance
between the eye and mouth, crossing the face. The operator, with
the lancet ready in his mouth, holds the sheep firmly between his
legs, the left knee a little in advance of the right; the left hand
seizes the lower jaw in such a way that the ends of the fingers ¢ raise’
the vein at the middle of the cheek. The right hand, armed with
the lancet, feels the vein, and punctures it parallel to its direction, a
short distance below the maxillary tuberosity.

Bleeding from the Auricular Vein.—This vessel is only opened in
the Pig (except in the Ox, when injection of the virus of Pleuro-
poeumonia is made into it). The animal is held by assistants, its
jaws closed, and the head firmly maintained by an assistant. The
ear is turned back on the neck, the root being pressed to raise the
vein, which is then opened by the lancet. The wound does not require
to be closed.
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— Phlebotomy is rarely practised on BIRDS. The jugular or
humeral vein may be punctured. The humeral vein is to be pre-
ferred, the puncture being made close to the articulation of the
carpus with the metacarpus. The fowl is placed dorsicumbent, the
wing is extended, the feathers concealing the vessel removed, a
ligature tied round its upper part to distend the vessel, and the
wing left free for a few seconds to allow the blood to accumulate ;
then the wing is held, the vein punctured by the lancet, and when
sufficient blood has escaped, the ligature is removed and the wound
closed by one or two sutures made by a very fine needle. Blood ean
e abstracted from the jugular, thongh this vessel is diffieult to fix
in birds. The feathers are removed from the part, the vein is fixed
ahove and below by the thumb and first finger of the left hand,
while it is punctured by a lancet with the right hand. The wound
is closed as in the humeral vein.

ARTERIOTOMY.

The abstraction of blood from arteries is seldom practised, and its
result is to produce an immediate and rapid effect on the general
circulation, or on that in a certain region, in cases of active con-
gestion, or where a vein is absent or obliterated. Avrteriotomy is
more difficult than phlehotomy, hecause of the comparative smallness
of arteries, their greater density and mobility, and their heing more
deeply situated. There is also danger in opening them, from the
greater difficulty in suppressing the heemorrhage. The only arteries
which are sometimes punctured are the femporel in the HORSE and
ox, the posterior auriculer and middle coceygeal in the ox, and the
posterior awricular in the PIg.

Bleeding from the Temporal Avfery.—This vessel, situated imme-
diately beneath the zygomatic ridge, where it can be felt pulsating,
is easily punctured by the lancet held in the right hand, parallel to
its axis. The bleeding is stopped by pressing upon the artery, with
the thumb of one hand, below the maxillary condyle ; Lringing the
lips of the wound together with the other hand, and closing it by the
twisted suture. Then a pledget of tow is placed on each side of the
wound, and the whole covered by compresses—commencing with
small ones—until a prominence has been formed greater than the
temporal ridge, the pressure on the artery by the thumb being con-
tinued while they are being placed. One end of a long bandage is
passed over these, around the forehead and the lower jaw, the other
end being passed in the opposite direction until the whole is rolled
round the head, when the ends are seeured by strong pins or stitches,
The horse’s head is to be kept tied up to the rack by two lines for
six hours, when the wound will have hecome closed.

Bleeding from the Posterior Auricwlar Avtery—This vessel has been
operated upon in the Ox and Pig, but the result is of little value. Tt
is opened near the base or middle of the ear, by means of the lancet,
either by a longitudinal puncture or a transverse incision, and to
maintain the escape of blood the ear is flapped or beaten lightly.
The wound closes spontaneously.
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Bleeding from the Middle Coceygeal Artery.—This artery is only
opened in the 0X, the point being the middle of the under surface of
the upper third of the tail. The organ must be elevated, the skin
incised immediately over the artery, which is then cut across. The
tail may be flapped to accelerate the flow.

The hzmorrhage is suppressed by a pledget of tow inserted in the
wound, and a bandage placed over it. The nearer the incision is to the
root of the tail, the more profusely the blood flows; but then the
sacro-coceygeal muscles must be divided, and the operation is conse-
quently more serious in its consequences.

ARTERIO-PHLEBOTOMY.

Arterio-phlebotomy is very seldom practised by the veterinary
surgeon, though it is resorted to by amateurs and empirics. A
portion of the tail or ear of an animal is amputated, in order to
obtain bleeding from arteries and veins at the same time. This
operation needs no further notice.

CAPILLARY BLOOD-LETTING.

Capillary blood-letting, which may also be designated arterio-
phlebotomy, as the capillaries connect the veins with the arteries, is
not unfrequently resorted to. It is chiefly practised on the palate,
at the coronet, and at the toe; and it may be effected by incision,
scarification, leeches, or cupping.

Blood-letting at the Palate.—Usually performed on the Horse. The
operator stands on the right side of the head, seizes the tongue in
the left hand, and with the right hand makes a puncture by means
of a strong lancet or bistoury, in the middle of the palate, in the
fourth or fifth anterior groove—not nearer the incisor teeth, as the
palatine arteries anastomose towards the third groove. If a lancet
is employed, the depth of penetration should be guarded, and the
instrument with the regulating slide (Fig. 93) is advantageous ; should
a histoury be used, it ought to be wrapped round with tow, leaving
only as much of the point uncovered as is necessary, and the small
incision should be made from before to behind. The blood flows
freely, and, if no arterial branches are divided, gradually ceases, the
animal being allowed to champ and swallow the blood, or drink bran
gruel. If the heemorrhage persists, it can he stopped by placing a
large pledget of tow on the wound, and securing it by one or two
turns of a bandage around the palate and face.

Blood-letting at the Coronel.—The large superficial plexus of veins
and capillaries at each side of the foot, on the lateral cartilages, as
well as the large veins before and behind these, are sometimes
punctured or scarified. To abstract blood, nothing more is necessary
than to push the point of the lancet or bistoury through the skin at
this part, multiplying the punctures according to the amount of
bleeding considered necessary. As injury may be caused to the
cartilage by weunding it, and as the extensor tendon may also be
wounded if the punctures are made anterior to the cartilages, it is
generally advisable to open the vessels posterior to the latter, on the
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‘bulbs of the plantar cushion. The foot should be immersed in warm
water to accelerate the bleeding, or the animal may be moved about
gently, The hemorrhage ceases spontaneously.

Blood-letting at the Toe.—Blood is abstracted from the capillaries
and larger vessels at the margin of the pedal bone, after the shoe has
been taken off, by removing the horn of the sole at its anterior part
until the vascular tissue is reached, and puncturing or incising this
at the lower border of the bone. The horn may be thinned away to
some extent at the junction of the wall with the sole (the white line),
and towards the point of the frog, and a small incision made into the
vascular tissue; or a narrow groove may be made in the unpared
sole across the white line, by means of the drawing-knife or searcher
(held as in Fig, 88), until this tissue is reached, when the circle of
bloodvessels may be cut either with the searcher or a lancet or
bistoury, taking care not to wound the sensitive laminze. If either
of the two latter instruments is used, in order to prevent this accident
the edge should be towards the point of the frog. I have found the
searcher very safe and effective, if it is sharp at the point, and
carefully handled. A pledget of tow wedged firmly in the groove,
and another placed between the sole and the shoe when this is
replaced, is sufficient to stop the bleeding.

Capillary blood-letting is also practised by means of punctures,
scarifications, cupping, and leeches.

Punctures.—These are made with the object of relieving swollen
parts, as in cedema (subcutaneous or submucous), or local superficial
congestions. Care must be taken not to push the instrument too
deeply, and to prevent accidents it is well to employ either the
lancet with regulating slide, or the blade of the ordinary lancet
held between the thumb and index, at a sufficient distance from the
point,

Searifications,—Scarifications are superficial incisions, made at
variable depths, according to circumstances, by means of the lancet,
scalpel, or straight or curved histoury, inclined at an angle to the
part to be scarified. The scarifications may be parallel incisions, or
they may intersect each other. Warm fomentations or poultices
may be required to increase the escape of blood.

Cupping.—This operation is now rarely resorted to in veterinary
surgery, though in some cases, when it is required to abstract a
quantity of blood rapidly from a particular region, as the loins,
abdomen, or sides of the chest, it may be usefully employed.

Dry cupping is of little value, wet or scarified cupping being that
which is most serviceable in animal surgery.

The cupping instrument is a metal or glass vessel, in shape like an
ordinary tumbler. Before using it, the skin is scarified to the re-
quired extent ; then a small piece of paper, tow, or any other inflam-
mable substance is lighted by a taper inside the vessel, which is
immediately inverted on the part. The rarefaction of the air within
the vessel produces suction on the scarifications, and consequent
abstraction of blood. Wetting the interior of the vessel with alcohol
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and igniting this answers well. The part may be cupped before it
is scarified, the incisions being made immediately on the removal of
the instrument, and then re-applied. To remove the vessel from
the surface, it is inclined to one side, while the skin is pressed down
at the edge, so as to admit the air. The instrument can only act on
those parts which are sufficiently level to admit of its close applica-
tion, and the skin of which is pliable and very vascular. The hair
should always be removed previously.

Leeches.—These anmellides are only employed to abstract blood
from the smaller domestic animals—as the dog—though with the
horse, where the skin is very fine, or previously cleaned and shaved,
they might also be applied. To entice them to fix themselves on
the skin, this may be smeared with a little milk, sugar, or juice of
meat ; and before using them it is also advisable to remove them for
two or three hours from the water in which they are usually kept,
while immediately before applying them it is recommended to plunge
them for a few seconds in bitter beer. To apply them, they are
generally placed in a glass or small basin, which is inverted over the
region on which they are to operate, so as to throw them on the
skin. When they have gorged themselves with blood they roll off
the part ; but if it be desired to prevent them reaching this stage, 2
little salt sprinkled on the skin will detach them, as will pinching
their tail. If it is necessary to maintain heemorrhage from the

leech-bites, the part may be fomented with warm water, exgosed to
the vapour of boiling water, or a hot poultice may be applied.

ACCIDENTS ATTENDANT ON BL0OOD-LETTING.—The accidents attendant on or con-
secutive to blood-letting are numerous, though they may be said to be rare. The
chief are : puncture of arteries, trachea, nerves, bones, wndroduction of air info the
veins, hemorrhage, syncope, phlebitis, and thrombosis.

Puncture of Arteries,—This may ocour in phlebotomy when an artery lies close
to the vein to be operated upon, and has been most frequently observed in the
carotid artery, either when the blade of the fleam has been too long or struck with
too much foree, or from altered anatomical relations between it and the jugular
vein. The vein generally escapes puncture, and as soon as the artery is opened
the crimson blood flows in incessant and regularly intermittent jets, which are
diminished by compression befow the wound—Dblood escapes into the subeutaneous
connective-tissue, forming alarge, diffuse, and sometimes deep tumour or thrombus
(the so-called ° primary false aneurism ’), and the loss of that fluid may be exces-
sive. Puncture of the earotid or any other artery is a serious accident, though
not inevitably fatal ; and it is rarely necessary to occlude the vessel by ligature,
compression being usually sufficient to check the hmmorrhage. (See ¢ Surgical
Ha=mostatics,” p. 98.) The subcutaneous blood-tumour disappears by absorption,
and recovery is generally very prompt. In accidental puncture of the carotid,
death has sometimes occurred from this tumour extending up the neck, compress-
ing the larynx, and producing suffocation.

uncture of the Trachea.—This iy & very uncommeon accident, and if it occurs
without the jugular being opened, then Iittle harm results, trifling local subeu-
taneous emphysema only being observed. If, however, there is bleeding, the
blood may enter the trachea and produce asphyxia. The animal coughs in a dis-
tressing manner, blood is ejected by the nostrils, and death speedily takes place if
the hemorrhage is not arrested by strong compression of the vein,

Puncture of Nerves.—This accident is also somewhat uncommon, The effect
will, of course, vary, according to the nerve injured. With some nerves there
will be great pain, and with others there may be loss of function in the organs or
parts they supply. Puncture of the pneumogastric merve in the ox has caused
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the animal to emit plaintive eries, difficulty in deglutition, and vomiting. Re-
covery took place spontaneously.

Puncture of Bones,—This may happen where the bloodvessels are in proximity
to bones, the fleam wounding the periosteum or becoming implanted in the osseous
tissue, perhaps its point breaking off and remaining there, producing inflammation,
suppuration, caries, and intractable fistula,

Antroduction of Air into the Veins.—Under exceptional conditions, air may be
introduced into veins, notably the jugular, during blood-letting, and give rise to
more or less serious symptoms ; it may even cause death. This introduction is
generally accompanied by a siffling or gurgling noise, isochronous with the
heart’s beats; and if it is very brief, nothing very marked may follow. But if a
certain quantity of air is taken in, the animal is soon seized with convulsive move-
ments ; the respiration becomes difficult and the circulation disordered, feebleness
ensues, the expression is anxious and agitated, and the creature may fall and die
in convulsions in a short time ; or it may remain in a state of syncope for a long
period, then suddenly recover.

The accident most frequently occurs while the wound in blood-letting is being
closed, and it is therefore recommended to cease compressing the vein very
gradually, so as to allow the blood to fill the vessel, and to put the finger on the
wound to prevent admission of air while the blood is regaining its ordinary
course,

When the air has obtained entrance into a vein, the first thing to be done, to
prevent more gaining ingress, is to close the wound by the finger; next, to allow
more blood to flow either from the same vessel or from another, at the same time
having recourse to aspersion with cold water over the face and friction to the
limbs.

Hemorrhage—Secondary heemorrhage is not unfrequent, and may be due to
the operator, in the wound being improperly or imperfectly closed, or to the
animal opening it by rubbing or biting it. The bleeding is checked by again
elosing the wound ; and in order to ascertain whether this has been done securely
the vessel should be slightly distended, when, if there is no leakage, it is safe.

Syncope.—This is a very unusual accident, though it has been witnessed in the
horse, more frequently in the sheep and dog, and still more frequently in birds,
as a result of blood-letting. Constriction of the neck by a cord, in order to
‘raise’ the jugular, appears to favour the production of syncope. To induce re-
covery, the application of cold water to the head, placing the latter in a dependent
position if possible, allowing the inhalation of vinegar or ammonia, and friction to
the limbs, should be resorted to.

Phlebitis.—Inflammation of the vein is a serious result of phlebotomy, as it
leads to more or less complete occlusion of the vessel, and consequent obstruction
to the flow of blood through it; and if the obstruction is considerable, and the
collateral veins cannot carry on the circulation, then the case may be a grave one.
‘When the inflammation is limited in degree, the phlebitis may be only adhesive ;
but only too frequently it runs on to the formation of pus, constituting suppurative
phlebitis, when, if the pus does not find an issue externally, it may pass into the
circulation and produce pymmian. Portions of the clot formed in the vessel may
also become detached, and being carried into other and smaller vessels, perhaps
in a distant part, plug them, thus giving rise to embolism. Phlebitis supervening
on bleeding is sometimes complicated with hemorrhage, especially when suppura-
tion has set in, if the clot gives way when the pus escapes externally, and a fatal
termination has been noted in such cases.

This condition may be due to a rusty or dirty lancet or flenm, to undue irrita-
tion to the vessel when closing the wound, or subsequently, etc,

The treatment must be conducted on surgical principles, In inflammation of
the jugular vein, great success has attended the application of a strong vesicant
over the inflamed part. When suppuration is established, the vein at this part
may require to be opened in order to allow the escape of pus. The actual cautery,
in points, has been employed successfully on the abscess. Extirpation of the
diseased portion of the jugular has been practised frequently, and with the best
results, a cure being effected in from fifteen to twenty days. The best method is
to place the animal recumbent, make three incisions in the inflamed vein—one at
the point where blood was obstructed, another at the jugular bifurcation, and the
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third in the facial branch in the parotideal region, the knife being passed to the
lining membrane of the vein, The forefinger is then introduced into each incision,
and the cylinder formed by the diseased vein is easily detached from the sur-
rounding tissues, The facial branch is cut across if it is obliterated, and if it
contains fluid blood it must be ligatured. The occipital and glosso-facial veins are
also divided, and if need be tied. When the diseased portion has been in this
way detached, the whole of it is withdrawn from the lower incision, and the part
below this opening being dissected out for a short distance, the piece is cut off.
This embraces the whole of the diseased portion, and nothing more is required
than to dress the wound, and the track of the removed portion, antiseptically,
closing the incisions by means of a few sutures, and securing the animal in the
stable so that it may not rub the side of the neck operated upon, Hammorrhage
from the upper portion of the vein is to be apprehended, and if it occurs the
ligature must be employed.

As the operation is very painful and protracted, an anwmsthetic should be
administered.

Thrombosis.—This condition is a result of phlebotomy, and is due to the
formation of a clot, or “thrombus,’ in and around the vessel at the seat of opera-
tion, and oceurs perhaps most frequently in the jugular vein of the horse, being
related to, or independent of, phlebitis. It may ensue immediately after blood-
letting, or at a later period, and be due to several causes, as unskilfulness on the
part of the operator in penetrating both sides of the vessel, employing a defective
instrument, the opening in the integuments being gmaller than in the vein, im-
properly closing the wound, ete. ; or when it happens some time after the opera-
tion, it may be owing to the wound being rubbed either by the animal or by its
harness, To avoid this accident, it has been recommended to bleed above the
valves in the jugular, which are marked in thin-skinned horses by a slight trans-
verse ridge in the course of the vein. If inflammation is not present or only
commencing, the application of refrizerating lotions or cold water, and slight
compression, will usually cause the thrombus to disappear. If inflammation has
set in, the treatment recommended for phlebitis must be adopted.

LIGATURE OF BLOODVESSELS.

The ligation of bloodvessels generally has already been deseribed
at page 99. We have only now to briefly consider the ligation of
particular vessels, as the jugulur vein, carotid artery, femoral artery,
saphena artery, and infercostal arferies.

Ligation of the Jugular Vein.—To reach the vessel, incise the skin
and panniculus earnosus in the jugular furrow, between the mastoido-
humeralis and sterno-maxillaris muscles, to a convenient length, and
parallel with the direction of the vein. The latter may then be
separated from the connective-tissue and ligatured ; if there is already
a large opening in it, the finger may be introduced to facilitate the
operation. Two ligatures are applied and secured in the manner
already described—the upper being heemostatic, and the lower pre-
venting the introduction of foreign matters into the cirenlation.

Ligation of the Carotid Artery.—Make an incision through the skin,
panniculus carnosus, and subscapulo-hyoideus, between the jugular
vein and anterior horder of the mastoido-humeralis muscle, in the
upper half or lower third of the neck, holding the knife perpendicu-
larly, and cutting down directly upon the vessel. This being ex-
posed, it is detached from the sympathetic and pneumogastric nerves
chiefly hy means of the fingers, and two ligatures are placed around
it, the inferior being the first tied.

Ligation of the Femoral Artery.—This vessel, which occupies the
space between the pectineus, the long adductor of the leg, and the
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vastus internus muscles, is reached by making an incision ahove,
against the prominence formed by the anterior border of the short
.adductor of the leg. It is necessary to place the animal on the side
corresponding to the vessel to be ligatured, the limb to be operated
on being drawn backwards. The skin is first eut through, then the
internal crural aponeurosis, when the vessel is exposed and isolated,
this being easily and safely done by the fingers, which free it from
the surrounding tissues, the deep inguinal glands, and the femoral
vein which accompanies it,

Ligation of the Suphena Artery.—This is a comparatively simple
operation, the vessel being quite superficial, and exposed by a single
incision,

Ligation of the Infercostal Arieries—These have sometimes to be
ligatured, as when the ribs are fractured ; they are situated on the
posterior border of the ribs, rather at the inner aspect of these, and
must be detached slightly from the bone, in order to pass a curved
needle, armed with the suture thread, around them.

SECTION IX.
OPERATIONS ON MUSCLES.

The special operations on muscles are very few in the domesticated
animals. The chief are Coccygeal Myotomy and Crural Myostasis, and
these only will be deseribed here.

CoccyeEAL oR CAuDAL MyoToMYy.

This operation consists in dividing the muscles of the tail of the
horse, nearly always the depressors, situated on the under surface of
the organ ; though in some instances of deformity, when the tail is
carried to onme side, the curvator of that side may be divided, in
-order to allow the antagonist muscle to rectify the deviation.

The operation is vulgarly known as ‘ knicking,” and the fashion of
knicking the tail, in order to allow of its being carried higher, and so,
as was thought, to improve the appearance of the animal, was for a
long time prevalent. If for fashion, the operation is eruel, and
therefore should not be performed ; but in certain rare circumstances
it might be necessary.

Division of the depressor muscles, the longest and strongest pair
of the six muscles with which the tail is provided, will only be treated
of here.

OPERATION.—The animal does not require much preparation for
the operation, The diet should be light for two or three days pre-
viously, and the tail may be bandaged, and tied more or less elevated
for a short time to the surcingle, in order to accustom the horse to
the restraint which will be subsequently imposed on this organ. In
order to judge as to the manner and degree of the operation, the
horse is trotted at a rapid pace to see how the tail is carried naturally;
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as in some instances one method of procedure may be preferable to-
another, in others one large incision may suffice, while in others,
again, several are needed, and these may be deep or almost subeu-
taneous, near the root of the tail or more towards its middle.

The anatomy of the region is simple. The chain of coccygeal
bones is surrounded by six muscles—two superiorly (elevators), two-
inferiorly (depressors), and two laterally (curvators). All these are
long tapering muscles, inserted into the bones as they pass to the

Fi6. 264.—ANATOMY OF THE CocevGEAL REGIoN : 1,1, SK1N ; 2, PORTION OF THE SHEATH OF THE
CoccvaEar Muscnes ; 3, 3, INFERIOR SACRO-COCCYGEAL MusCLES : 4, 4, LATERAL DITTO ;
5, 5, IscH10-CocCYGEAL MuscLes; 6, BusPENsony LIGAMENT OF THE ANUS; 7, T, LATERAL
CoccyGeAL ARTERIES; 8, Deep CocCc¥GEAL VEIN ACCOMPANYING THE MEDIAN ARTERY ;
9, MEDIAN CoccYGEAL ARTERY; 10, 10, Inrerior CoccvGeEAL NERVES; 11, LyMpPHATIC
GLANDs; 12, 12, BrpERFiciAL CoCCYGEAL OR HEMORRHOIDAL YEINS COMMUNICATING BY
TRANSVERSE ANASTOMOSIS ; 12, SUPERFICIAL COCCYGEAL VEIN,

extremity of the tail, each muscle being composed of a succession of
fleshy bundles, contained in a somewhat strong aponeurotic sheath
which separates them from the skin. The inferior muscles cover, on
each side, the lateral coccygeal artery and its satellite nerve, both of
which are nearly always divided in the operation ; and between the
two muscles, enveloped in a fibrous sheath, is the middle coccygeal
artery, which is much less exposed to injury, and should be spared
if possible. The musecles are thickest and strongest towards their
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origin (root of the tail), and if the animal is not strong in its coccy-
geal muscles, it may be necessary to operate near the base of the
organ.

1f the tail is to be suspended after the operation, by means of its
hair, this should be plaited in such a manner as to afford attachment
to a cord ; or this preliminary precaution may be omitted if the
hair be rolled up in mass, and the cord tied round it after the
operation.

If possible, the operation should be performed on the horse in the
standing position, the head being held elevated by means of a twitch
on the nose, the hind-limbs secured by side lines or the Cossack
hobbles ; or the animal may be placed in the travis, if convenient,
or against a wall. The ground should be level and not slippery. It
is very rarely necessary to cast it, unless it is excessively irritable or
vicious. In the recumbent position the operation is more difficult
and less satisfactory.

There are various modes of performing coccygeal myotomy, whether
it be by open or subcutaneous muscular section. In the open divi-
sion, the procedure may be by transverse incision of the skin and
muscles, by longitudinal incision of these, or by the two combined.
The first, or ordinary procedure, consists in making three transverse
incisions on each side ; the second is by transverse and longitudinal
ineisions ; the third by longitudinal incisions ; the fourth by T-shaped
ineisions ; and the fifth by continuous transverse incisions. The
subcutaneous and setoning method will be deseribed after these.

1. Ordinary Method, by Independent Tramsverse Incisions—This is
the usual and the oldest method of operating, and consists in making
independent transverse incisions through the depressor muscle on
each side of the tail (Fig. 265), with or without excising a portion of
each. The cutting instrument is usually a strong short-bladed knife,
slightly curved, the cutting edge being on the concave side, the
convex back being blunt. A straight or curved bistoury, forceps,
and curved scissors should also be at hand, as well as pledgets of tow
and a bandage.

The horse being properly secured, an assistant seizes the tail and
bends it upwards over the croup, so as to completely expose its
under or hairless surface, while a second assistant holds the instru-
ments. The operator standing with his face to the tail, which he
takes in his left hand, and with the knife held between the index-
finger and thumb of the right hand, passes this at a right angle into
the inner border of one of the muscles, between it and the bone,
which should not be touched, the back of the knife being towards
it ; then cutting outwards towards the side of the tail, by pressing
the hands downwards, so as to make the point of the knife describe
the segment of a circle, this comes out at where the hair commences,
and the muscle is excised. The incision should be perpendicular to
the axis of the muscle.

The first incision is made towards the root of the tail, the cthers
on the same side following towards the apex ; the left side of the tail
being first done, then the right is operated on, the knife being held
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in the left hand to make the incisions in the latter. The incisions
are usually two or three in number, generally the latter, the first
being made three or four inches from the anus ; if too near the latter,
the suspensory ligament may be injured, and a large cavity left, in
which a fistula may form. The musclées should be completely
divided, care being taken not to injure the bones or the joints.

Thefirst incisions towardstheroot of the tail are the most important,
and they might suffice in some cases, as they are made through the
thickest part of the muscles—if there is more than one incision
through each, there should be about two inches between them. If
the muscles are properly cut through, the divided portions should
protrude through the openings of the first and second incisions ; if
this is not so, the knife must be again introduced, but it is better to
completely incise them at a single cut.

The incisions on both sides should be exactly on the same line and
symmetrical. A portion of the protruding ends of the muscles

Fic. 265, Fi1c. 266, Fic, 267. Fia, 268, Fia. 269.

should be seized by the foreceps and excised by the scissors, as if
allowed to remain they will slough away slowly.

2. Method by Longitudinal and Transverse Incisions.—This method,
proposed by Vatel, consists in making two transverse incisions in each
of the depressor muscles, one three or four inches from the root of
the tail, the other three or four inches distant, the two being united
by a longitudinal incision (Fig. 266). The muscles thus divided
and isolated, are dissected out, commencing with the upper portion,
which is seized by a tenaculum, or forceps.

3. Method by Longitudinal Incisions.—Delafond brought this method
into use again, after it had been given up for some time. With a
convex bistoury in the right hand, which is steadied by resting the
thumb on the under surface of the tail (thrown over the croup in all
these methods), by a single cut the skin is divided on the prominent
part of the depressor muscle to the extent of three or four inches,
the incision not being prolonged beyond the fold of skin above the
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amus. The muscle being exposed, the knife is passed underit so as to
divide its insertions, commeneing at the top and proceeding towards
the bottom, where it is eut across obliquely from above to below, so
as to prevent its retraction and the formation of a subeutaneous
pouch in which pus might accumulate. Being isolated on one side
and projecting from the wound by the inferior division, it is seized
by the forceps, dissected from the inner side, the knife directed out-
wards, 5o as to prevent injury to the coccygeal artery; then it is
removed altogether by cutting it superiorly. The muscle of the op-
posite side is similarly excised (Fig. 267).

4. Method by T-shaped Incisions.—In order to facilitate the exeision
of the muscles divided in the ordinary method by transverse in-
cisions, a longitudinal eut is made in the lower lip of each wound,
so as to make the incision T-shaped (Fig. 268), and allow the end
of the divided muscle to be more readily excised.

5. Method by Continuous Transverse Incisions.—To afford free exit
to pus, and produce a wide and shallow ecieatrix, this method has
been recommended by some operators. It consists merely in con-
necting the transverse incisions of the ordinary method (Fig. 269),
and is not to be recommended, as it gives rise to much h@morrhage.
Hering and Bernard modify this method, by cutting through the
depressor muscles by means of a strong lancet-shaped knife, which,
being pushed into the middle of the muscle, the point is moved
laterally so as to interseet all the fibres; a second incision is made
in the same manner two inches higher. The protruding muscles
are not excised.

6. Subcutaneous Method.—This, for several reasonms, is the best
method, though care and skill are required to render it effective,
and ensure complete division of the muscles. With the lancet
provided with the regulating slide (Fig. 93), three or four short
longitudinal incisions are made on each side of the under surface of
the tail, not far from where the hair commences, so as to cut
through the skin and the sheath of the depressor muscles. A
strong, curved, probe-pointed bistoury or tenotom is passed through
the incision, beneath the muscle, and the cutting edge being turned
- upwards, this is cut through without dividing the skin, The same
manceuvre is practised in each inecision, and the portions of muscle
which protrude are cut off.

Another method is to make an incision through the skin, not more
than the third of an inch long, in the same situation, and three or
four inches from the root of the tail. The blunt-pointed bistoury
or tenotom is passed through this opening between the skin and the
muscle nearly at the centre of the tail, when the edge is turned
downwards against the muscle, and by slight sawing and pressing
this is cut through, the point of the instrument touching the vertebra.
This is repeated once or twice on each side; and each time a snapping
sound is heard when the muscle and its sheath are cut through, at
the same time a cavity appears beneath the skin, There is no ex-
cision of muscle required, the hemorrhage is trifling, if there be any,
and suppuration is rare.
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Another operation, with the same object, has been proposed, and
a8 it is simpler and requires less time, it is noticed here.

A small, sharp-edged seton-needle, armed with a tape, is passed
rather deeply into the under-surface of the tail, two or three inches
from the root, and brought out two inches or so lower down, but
not so deep towards its exit. The tape is then cut and tied, as with
an ordinary seton, or its ends are left free. The tail is secured
elevated for a short time occasionally, the seton being allowed to
remain for a week or so. '

CoNsECUTIVE TREATMENT.—The operation being completed, on
the tail being released, in all the methods except the subcutaneous
there is usually considerable escape of blood from the incisions, due
to accidental wounding of the lateral coccygeal arteries. There is
seldom any danger attending this bleeding, which may be checked
by placing pledgets of tow, moistened with cold water, over the
incisions, maintained by a bandage applied sufficiently tight around
the tail to produce a moderate degree of compression without check-
ing the circulation ; the tail should be held horizontally while the
bandage is being applied. If the bleeding has ceased within
twenty-four hours, the bandage is removed, but the pledgets of
tow may be left on until suppuration is established or they fall off
spontaneously.

In order that the object of the operation may be attained, it is
necessary that the tail be maintained elevated for a certain time,
50 as to allow the spaces between the divisions in the muscles to be
filled up by new tissue, which prevents depression of the tail.

The ways in which this elevation is accomplished are various;
only the principal will be noticed. It may be observed, however,
that one or two days hefore the operation the apparatus should be
applied to the animal, and especially if it be irritable or restless.

The retention and suspensory apparatus may be, in principle, a
cord attached to the tail, passing through a pulley depending from
the roof of the stable, immediately above or a little behind the hind-
quarters of the horse, a weight being attached to the other end of
ihe cord ; or it may be a contrivance fastened to the body of the

orse.

Pulley Apparatus.—This should be used in a stall so narrow that
the animal cannot move the hind-quarters much to one side or
the other, unless a special arrangement be added to the apparatus.

There may be one, two, or four pulleys. If one be employed, it
is suspended from the ceiling, a good distance above the croup of the
animal ; if two are used, the additional one is attached to the wall
immediately behind the horse, near the ceiling; and if four are
required, two are hung from the roof, at a distance from each other
equal to the width of the animal’s hind-quarters, the other two at the
wall before or behind the horse, at a corresponding distance from
each other. With the latter, two cords are required, one for the two
pulleys on each side; if possible this mode of suspension by four
pulleys should be adopted, as it admits of the horse moving more
freely from side to side. Or recourse may be had to a movable or
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_traversing pulley, running on a line passing across the stall at the
height and position already mentioned.

Immediately after the operation (better before), the hair of the
tail is tied up into a loop at the end by a piece of cord ; or it may
be plaited into two tresses of equal length, one on each side, pieces
of cord being interlaced in them to form loops. To the loop or loops
the pulley-cord or cords are fixed by a slip-knot; they should be
strong and pliable, about the thickness of a large quill, and suffi-
ciently long to pass from the tail, through the pulleys, and reach to
within a short distance of the ground. The pulleys may be two
inches in diameter and three-fourths of an inch in thickness, the
channel for the cord being deep. To the free end of the cord is
attached a weight (a small bag of sand answers well) of about 41 to
9 pounds, according to the subject. The cords should run freely and
securely in the pulleys, and allow the horse to move without much
restraint, The object is to keep the tail elevated and in a direct
line with the body until the wounds are healed ; any deviation caused
by the apparatus will defeat this end.

Apparatus Fixed on the Horse.—In order to avoid distortion of the
tail from the unequal healing of the wounds, as well as the restraint
of the narrow stall and pulley apparatus, and the enforced confine-
ment for a consecutive number of days, various apparatus, independent
of the location, in being attached to the body of the animal, have
heen devised.

The simplest consists of a surcingle around the body, to which the
tail, bent up over the eroup, is fastened by two cords plaited into
the hair. To prevent the tail being too much curved upwards,

Fia. 270.—BARTLET'S APPARATUS.

which would be likely to retard the circulation and produce gan-
grene, a bundle of straw or hay tied firmly in the middle (so as to
make a groove for the reception of the tail), or a bag filled with some
soft material, is placed between it and the croup. To obviate the
disadvantages of the pulley, an apparatus was introduced by Bartlet,
in the last century, which appears to have been on a similar prin-
ciple to the surcingle and pad apparatus. It consisted of a piece of
tough wood, about twelve inches long (a to & Fig. 270), nineteen




224 GENERAL OPERATIONS.

inches wide (¢ to ), and seven or eight inches thick. The lower
face was hollowed to fit over the croup and quarters, while to receive
the tail a groove was cut (g to %), three inches wide and three deep
(9), gradually diminishing in depth and width (to A) ; and holes were
made at certain intervals in the groove (as at A) for the tape, and a
notch cut to reeeive the billet from a strap (k). Two buckles were
fixed to it (¢ 7). On each side the wood was sloped (as from ¢ to ¢
and a) to make the apparatus lighter, and hollowed (at b, g, and f).
Figure 271 represents a horse with its tail in the apparatus: aisa
pad to which is fastened a surcingle b ; ¢ ¢ are two side-straps, one
on each side of the horse, attached to the surcingle to keep the
apparatus in place ; d, a breastplate to prevent the pad, ete., slipping
back ; ¢, a strap fixed to the pad and buckling to the apparatus; g, to
keep the tail extended ; f, the tape tied on the hair to confine the
tail to the apparatus, When the hair was properly plaited and tied
with a knot or two at the end, the pad, etc, was put on, and the
apparatus buckled to them, allowing the part marked g to lie over
the root of the tail, when an assistant, placed above the horse, gently
raised the tail till the knot at the end reached so far beyond the
tapes ! [ that it could be tied down. This done, the tail might be let
down or raised, as there might be need.

TrG. 271.—BARTLET'S APPARATUS APPLIED.

Objections have been made to those appliances which bent the
tail over the croup, because they led to ulceration of the upper
part of the organ and prevented favourable cicatrization of the
wounds ; therefore others were proposed, to simply keep the tail
erect, not flexed, during the healing process. One of these consists
of a long piece of wood with its end bifurcated like a stable-fork ;
these bifurcations are fixed to the surcingle on each side of the back,
the body of the stick resting on a block of wood wrapped up in a
bag and placed on the croup, where it is retained by cords passing
round the thighs; to the free extremity of the stick is fastened the
end of the tail by means of a tape or cord plaited in the hair.

Another apparatus to prop up the tail has been highly spoken of,
and may, in addition, be employed for injury to, or fracture of the bones
of the organ. This consists of a collar (Fig. 272, A), roller or surcingle
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{B), to which the collar can be fastened at top and bottom by strap
and buckle (g, b), eroup-strap passing from the roller along the back,
to which two diverging straps (¢, d) can be buckled, the tail-support
(D) to rest on the ischii by its two projections, and fixed on each side
by the diverging straps (¢, d), and side-straps (E E) extending from
the collar to the roller and tail-support, to prevent this shifting to

. 272, —TaiL Surronrt APPLIED,

either side. The support itself is made of a light trifurcate piece of
iron channelled for the reception of the tail (Fig. 273), the channel
being lined with sponge or flannel, and the branches (¢ ¢) which rest on
the ischii covered with leather. Each side of the part for the reception
of the tail has five apertures near the border, in which are straps and
buckles. Some of these (¢ @@ a) are for the purpose of fixing the

Fic. 273.—TAIL SUPPORT.

tail in the support ; others (405%) join the diverging back-straps
(Fig. 272, ¢, d) to the support, so that the elevation of the tail may
be modified to any extent ; while others (d d) are joined to the side-
straps (Fig. 272, E) to prevent the support becoming displaced
laterally. There are two openings (¢c¢) in the floor of the support
to allow access to the wounds in the tail for the purpose of dressing
them. Caps may be made to fit over these openings.
15
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The apparatus having been properly applied, after the wounds
have been dressed, if there is any hamorrhage it soon ceases, owing
to the elevation of the tail. In twenty-four hours the bandage may
be removed, and the pledgets of tow or lint allowed to fall off
spontaneously. No particular care need be given to the wounds,
except to keep them clean by frequent dressings. In a fortnight or
three weeks the elevating apparatus may be removed, but during
this period the horse should have exercise; if the tail has been in
the pulley apparatus, it must be liberated while exercise is allowed,
but if the apparatus is attached to the body, there is no occasion for
this release. The elevation at which it may be desired the tail
should be carried, may be obtained by carefully watching the effect
of the apparatus ; as the longer this is employed the higher the tail
will be elevated.

AccnENTs.—Candal Myotomy is not without danger, and this iz sometimes
very serious. Hering reports four deaths in 141 horses operated on. H=morrhage
is the most frequent accident, and this is checked by applying sesquichloride of
iron, bandaging and elevating the tail, or tying it down tightly between the thighs
to a surcingle. When the incisions are made too near the anus, or the tension is
too great, or a vertebra has been injured, or some other cause has been in opera-
tion, considerable tumefaction may ensue, extending to the eroup and thighs, and
this may run on to abscess, gangrene, or other grave complication, which may
result in death, When the coccygeal bones are injured by the knife, the conse-
quence may be of no importance ; or caries, necrosis, and fistule may result, the
latter being most frequent after subcutaneous myotomy. Fistule often form
near the anus, or in the anus itself after the operation; and sometimes the incisions
in the tail tuke on an unhealthy ulcerated condition, due to friction.

Tetanus is at times a sequel of *nicking ;* while deformity of the tail is not
unfrequently observed after the operation, the organ being carried more or less to
one side. In some instances the operation is not successful, owing to the depressor
muscles not having been completely divided. To remedy the latter condition, the
operation must be performed again; and to rectify lateral deviation, if due to
mismanagement, the tail may be tied to the surcingle, on the side opposite to that
towards which there is deviation, before cieatrization of the wounds is complete.

With regard to coceygeal myotomy for excessively natural
elevation of the tail, the elevator muscles may be divided, as the
depressors are for depression of the organ ; but this is indeed rarely
required, and when necessary much care is needed to prevent the
tail being earried too low. One incision through each muscle is
sufficient. No apparatus is requisite. In natural lateral deviation of
the tail, the curvator muscle of the side to which the organ is carried,
is divided by one incision—subeutaneous, if possible, without excising
a portion of the muscle—the tail being carried round to the opposite
side by attaching it to the surcingle for a few days,

CrUrAL MYOTOMY.

Cattle are liable to a peculiar accident, to which they are predisposed
by the special disposition of the long vastus musele, which entirely
covers the coxo-femoral articulation, and the muscle of the fascia
lata, the anterior border of the latter being united to the latter by a
strong aponeurosis, the two layers of which envelop this border, and
closely adhere to it. It very frequently happens, and particularly in
emaciated animals, and those which have the points of the hocks
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Hl
approximating, with the trochanter of the femur very salient, that the i
fascia lata is ruptured at the trochanter, and this, instead of gliding il
on the inner face of the long vastus, slips in front of its anterior |
horder to pass through the accidental fissure, where it is so firmly
fixed that an operation is necessary in order to give the limb liberty
of movement. The lameness somewhat resembles that due to luxa-
tion of the patella. There is great difficulty in flexing the hip-joint ;
the limb cannot be brought forward, the foot is dragged behind,
and there is a depression at the part corresponding to the anterior
margin of the long vastus, this margin, rendered tense by the sus-
pension of the trochanter, forming to the touch a prominent tense
cord passing towards the patella, and increasing in size as it reaches

Fre. 274.—ANaromy oF THE Loxe Vastrs axp Fascia Lata: 1, 1, ANterion BorRDER 0% | ]
THE LoNe Vastus: 2, 2, Fascia LaTa AT 118 US10N with THE LoNG VASTUS,

the middle of the muscle. The lameness is greater when the animal
is ascending than descending a steep place. The accident may be
caused by a fall, false step, slip, ete., and the lameness may be
intermittent, if the muscle is replaced now and again.

The accident is usually unilateral, though rupture on both sides is i
sometimes observed. The bursa which facilitates the gliding of the ;
muscle over the trochanter is generally torn. (

In some eases the sccident is repaired by rest and topical applica- (i
tions, but when at all severe, operation is necessary. This consists |
in transverse section of the portion of musele displaced. i

OreraTION.—The animal may be operated upon in the standing :;
or recumbent position. If standing, it should be tied to a post -
or wall, or fixed in a travis. If not in the latter, then it is advisable

15—2 |
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to have the opposite hind-limb raised forward by a rope fastened
round the base of the neck.

An incision is made through the skin and fascia lata, two or three
inches below the trochanter of the femur, along the salient border
formed by the displaced muscle, the incision varying from one to
three inches, according to circumstances ; the short incision may be
made with the fleam, or the scalpel or curved bistoury may be
employed to make the short or long incision. The skin is first
incised, then the fascia, and lastly the muscle ; the latter is incised
transversely, or obliquely downwards and forwards (the best) for
from two to four inches, by means of the ordinary straight or probe-
pointed bistoury. This is passed, flat, beneath the muscle, cither
directly, or guiding it by the finger or grooved director ; then the
muscle is made tense by carrying the limb forward, and the knife,
being turned edge up, is made to perform a double drawing and
lifting movement outwards and upwards.

ConsEcUTIVE TREATMENT, —The wound is to be treated in the ordinary manner;

exercise allowed for a few minutes every day ; and at the end of a week, the
animal may be travelled or put to work.

SECTION X.

OPERATIONS ON FASCIE AND PERIOSTEUM.

The operations on fasciz or aponeuroses and periosteum, are very
few. On the former there are section of the coraco-radialis apo-
neurosis, and fascia lata and tibial aponeurosis, while periosteotomy
is sometimes performed when nodes or tumours are forming on bones
in certain regions, and especially on those of the limbs,

CORACO-RADIAL OR ANTI-BRACHIAL APONEUROTOMY.

This has been practised in bygone times with the view of
straightening the fore-limbs of the horse in cases of ‘knuckling over’
at the fetlocks and bending forward of the knees, though with
doubtful success. It has also been resorted to as a complement to
supercarpal tenotomy. Retraction of this aponeurosis, rarely wit-
nessed, gives rise to symptoms resembling those of what is com-
monly known as ¢ stringhalt’ in the hind-limbs.

OPERATION.—The animal is placed in the recumbent position, on
the side opposite to that to be operated upon. The limb for opera-
tion may be left in the hobbles, or fastened back across the hind-limb
of the same side. The object of the operation is to divide the
fibrous cord-like eontinuation of the coraco-radialis muscle, easily
felt as it passes to the anti-brachial aponeurosis by traversing the
angle formed by the union of the arm with the forearm, and
obliquely crossing the cephalic vein.

The incision is made at the most salient part of the cord, and as
the cephalic vein obliquely crosses its inner border, to avoid
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wounding this a fold of the skin is raised, and divided by the rowelling
bistoury, immediately over the part to be incised. The tenotom is
passed through the cutaneous opening, and around the anterior
border and inner side of the cord, which is divided by pressing on
the instrument, at the same time drawing it backwards and a Lttle
outwards,

The wound is to be treated according to surgical prineiples.

Fascia LATA APONEUROTOMY.

This operation has been practised for the relief or cure of the
irregnlar movement of the hind-limbs designated * stringhalt.’

OPERATION.—The animal is placed on the side opposite to that
which is to be operated upon. Either of two procedures may be
adopted.

First Procedure.—The skin and faseia lata are incised at the point
of intersection of two lines—one parallel to the direction of the
femur passing by the external tuberosity of that bone ; the other
perpendicular to the preceding, about five inches above the stifle.
The incision should be made in the direction of the hair ; it is formed
by lifting a small fold of skin, and snipping through it by the
rowelling bistoury, to an extent sufficient to admit the probe-pointed
bistoury or scalpel. The aponeurosis being exposed, it is incised
throughout its width in a direction perpendicular to the greater axis
of the femur or, perhaps better, vertically. To facilitate this inecision,
a hook-shaped knife with a blunt point, sharp on its concavity, is
employed. This is passed, flat, beneath the aponeurosis, pushed in
the proper direction a little heyond the anterior border of the thigh,
in order to divide the thin fibrous layer of the aponeurosis in this
part. The knife is then turned edge outwards, the hook ecatching
the fascia, and while one hand supports the skin the other withdraws
the instrument, thus dividing the membrane.

Second Procedure.—A second incision is made on the anterior
border of the crural region, to afford entrance to the aponeurotom,
and allow of its making the division in the required direction.

ConseoutiveE TREATMENT.—The wound is to be treated on ordinary surgical
principles, antiseptic dressings being freely employed, If inflammation runs high,

cold-water irrigation is nseful, and if suppuration results it may be necessary to
establish a dependent opening for drainage.

TiBIAL APONEUROTOMY.

This operation has also been practised for ¢stringhalt,’ subeu-
taneous section of that portion of the tibial aponeurosis which
passes along the extensor of the phalanges, as well as that of the
terminal tendon of the lateral extensor muscle of these, being often
followed by good results. It is safer than fascia lata aponeurotomy.

OPERATION.—The horse is laid on the side opposite to the affected
limb. The leg is constricted above the hock, by means of a cord or
elastic ligature, in order to check the circulation, and to render the
tibial aponeurosis more accessible at the seat of operation. The
operator incises the skin below the hock, immediately over the ter-




230 GENERAL OPERATIONS.

minal tendon of the oblique flexor of the phalanges (Chauveau—the
Flexor pedis accessorius of Percivall). Into the incision he intro-
duces his tenotom, which is well rounded at the point, and placing
it on the tibial aponeurosis, he divides this membrane transversely,
in pressing the instrument with the left hand. Then taking a sharp-
pointed tenotom, he passes this beneath the tendon of the oblique
flexor and cuts it through transversely.

CoxsecuTive TrearMENT.—When the horse is allowed to rise, it at first flexes
and carvies the pastern forward, but after taking a few steps the limb rests firmly
on the ground. The wound is dressed with tow steeped in antiseptic solution,
and is kept there by a bandage around the hock and the upper end of the
metatarsus. This dressing should be moistened with the solution every day for
six or eicht days. Bathing the limb with tepid water is often of much benefit,
and hastens the cure, After the operation, the horse should remain in the stable
during from three to four months. An improvement in walking is, at the end
of this time, immediately perceived, and this becomes more and more evident,
until a complete cure is generally obtained in the course of four to eight weeks,
If the horse has stringhalt in both hind-legs, the second limb is operated upon
in the third or fourth weck after the first.

During four years, Dieckerhoff had operated on nineteen horses, fifteen of
which were completely cured, while the others were much relieved If the string-
halt has been present only for a few months, a cure may always be expected ; but
when it has existed for a long time, the operation only affords a little more liberty
of movement in the limbs.

PERIOSTEOQTOMY.

Division of the periosteum is practised to remove the tension on
that membrane when a node is forming beneath it.

Fii, 275, —Per1osTEOTOMY KNIFE,

OpPERATION.—Division of the membrane is best made subcutane-
ously. The operation may be performed while the horse is standing,
a twitch only being applied to the nose; but the animal is usually
cast if a limb is to be operated upon. A slight fold of skin is raised
transversely over the part; a little snip is made in this with the
rowelling bistoury, and a narrow-bladed knife passed through it,
flat ; when pushed across the long or short diameter of the tumour,
the cutting edge of the knife is turned towards it, and the periosteum
cut through as the instrument is withdrawn. A special knife, or
¢ periosteotom,” has been devised for this operation, the blade being
curved, the point blunt, and the convex border sharp (Fig. 275).

CoxNSECUTIVE TREATMENT.—The wound is to be antiseptically dressed, and
inflammation subdued by cold-water irrigation,
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SECTION XI.

OPERATIONS ON TENDONS AND LIGAMENTS.

GENERAL REMARKS.

Tenotomy and desmotomy are not unfrequent operations in
veterinary surgery, being resorted to for rectifying deformities,
either congenital or acquired, for the cure of disease, or to limit the
movement of certain parts.

The horse is the animal most frequently operated upon, and the
operation is usually performed in the recumbent position; though
it may, in some instances, be conveniently accomplished in the
travis. It will be described here as performed in the recumbent
position, the horse being secured in the manner already indicated.
The instruments required are : rowelling bistoury, pointed bistoury or
dermotom, to incise the skin, and a sharp-pointed tenotom (Fig. 276),
as well as a blunt-pointed tenotom (Fig. 277). The latter should
have a more or less curved, narrow blade.

Fic. 277.—Bruxrt-Porvtep TesotoM,

The tendons or ligaments should be divided subcutancously, the
division being transverse and complete. The skin incision may be
made with the rowelling or sharp-peinted bistoury ; it should be as
small as possible, and on the surface or margin of the tendon or
ligament to be divided.

The tenotom is introduced into the skin incision, cutting edge
towards the skin, and beneath the dermotom (if this is employed),
which is held firmly in place a short distance from the point by the
thumb and index-finger, in order to prevent any deviation or un-
desired penetration, should the horse struggle. The dermotom being
withdrawn, the tenotom is passed flatways, its point close to the
tendon or ligament, so as to get between this and any vessels, nerves,
or other structures in its vicinity, until the opposite side has been
reached. The tendon or ligament is then made tense by an assistant
who manipulates the limb, the cutting edge of the instrument is
turned towards the tissue to be cut, and this is divided by a kind of
slight sawing and gouging movement. Complete division of the tissue
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is manifested by cessation of resistance to the instrument; sometimes
a snap is heard, the deformed parts are straightened, and a space can
be felt between the ends of the incised tendon or ligament. The
division should be as complete as possible, all connective-tissue or
aponeuroses in direct connection with the divided part being cut.
The tenotom should be withdrawn flat, to avoid cutting the skin.
The subsequent treatment will depend upon circumstances. In all cases anti-

septic dressings and a bandage are applied to the wound, and the parts are kept as
fixed as possible,

SuprER-CARPAL TENOTOMY.

Division of the external and oblique flexor tendons of the meta-
carpus, which are inserted into the super-carpal bone or trapezium, is
performed to remedy bending over at the knees, the retraction of
these tendons producing that deformity, and which is generally the
result of excessive exertion, though it may also be due to congenital
defect, for remedying which the operation is most particularly
indicated. One or other of the two tendons may be divided—the
external by preference, and which is frequently sufficient to allow
the limb to be straightened. If division of one tendon is found in
a few days not to suffice, the other may be divided, as the incision
need not be at the same point. Or both tendons may be divided
at the same time. To complete the operation, and make the limb
perfectly straight, it is sometimes neeessary to divide the perforans

tendon (plantar tenotomy), either at the same time or subsequently.

Anatomy.—The external flexor musele of the metacarpus is situated on the
outer side of the forearm, forming its posterior border, its tendon dividing into
two branches, the anterior of which, funicular, is inserted into the head of the
external peroneus (small metacarpal bone), while the posterior, large and short, is
inserted into the trapezium, where it is confounded with the tendon of the oblique
flexor. Section of this tendon should be made above its point of bifurcation, so as
to avoid wounding the artery passing beneath it, as well as the synovial sheath of
the carpal arch. The oblique flexor muscle lies behind and at the inner aspect
of the forearm, and has a single tendon, which is inserted into the trapezium,
along with the branch tendon of the other muscle, with which it is united.
Division should be made before this union is effected ; the place for incigion being
the space or furrow which can be felt between the two tendons, about two inches
above the trapezium.

OPERATION.—The animal is laid on the side opposite to that on
which is the limb to be operated. The tendons are made tense by
passing a rope or side-line around the forearm, to draw this back-
ward, and another around the pastern, alongside the hobble, in order
to pull the leg forward.

Division of the tendons is made subcutaneously, the operator
placing himself in front of the limb.

Section of the ewfernal flexor tendon is accomplished by making a
small transverse incision through the skin, about three inches abova
the carpal articulation, and immediately in front of the tendon,
which can easily be felt beneath the integument. A strongly curved
tenotom is then passed down flat between the skin and tendon, so as
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to embrace the latter in its sharp concavity when this is turned
towards it ; this being done, by pressing the handle downwards and
backwards, so as to give the blade a forward and upward or * gouging’
movement,* while the assistants forcibly extend the limb by pulling
on the ropes around it, division is effected—a result known by the
absence of resistance, the sudden extension or straightening of the
leg, and sometimes a cracking sound.

Or the tenotom may be introduced beneath the tendon, which is
cut from within to without ; but in operating in this manner there
is danger of cutting the skin extensively, should the animal struggle.

Division of the oblique flexor tendon is made in a similar manner,
about two inches above the trapezium, hetween the two tendons,
on the posterior face of the limb, the tenotom being passed down
flat until its point can be felt through the skin on the under side
of the limb, when its edge is turned towards the tendon, which is
divided from without to within,

If both tendons are to be cut at the same time, the incisions
should not correspond (i.e., be on the same level), in order to allow
better cicatrization and produce less inflammation.

Carbolized lint or tow is then applied to the wound, and retained
by a bandage.

CoxnsequTIVE TREATMENT,—The wound only requires frequent dressing and
cleanliness, A shoe with a long toepiece and low thin heels should be attached
to the hoof of the limb, in order to keep this straight until cicatrization is complete.

It is generally advisable to place the horse in slings for some days. If there is
much inflammation, cold-water irrigation may be resorted to.

PLANTAR TENOTOMY.

Plantar tenotomy is most usefully practised in solipeds for the
reposition of the phalanges when these have become displaced or
deformed, as the result of excessive fatigue or disease, which leads
to retraction of the flexor tendons of these bones, or from congenital
defect. The animals ¢ knuckle over’ at the fetlock, or walk upon the
anterior border of the hoof. Plantar tenotomy includes division of
the Anterior Perforans tendon, the Posterior Perforans tendon, and the
Perforatus tendons of fore and hind limbs, Division of the perforans
tendons alone is practised when the perforatus tendons are not
involved. In the majority of cases, at first it is only the deep
flexors which have undergone retraction, but it ends in the super-
ficial also becoming implicated ; while the connective-tissue uniting
and surrounding them becomes indurated, and inseparably fixes them
together. In some cases the carpal or tarsal ligaments are also
involved, as well as the suspensory ligament. These complications
modify the operative procedure, which will, however, be described
here as for each of these organs.

Anatomy.—The flexor tendons of the phalanges are situated behind the
limb, and extend from the knee or hock to below the fetlock. The superficial ot
the fetlock forms a ring or sheath for the deep tendon, the former being con-
sequently designated perforafus, and the latter perforans. The perforatus, in

# This the French designate mouvement de bascule,
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the fore.limb, is covered by the fibrous expansions of the carpal and metacarpo-
phalangeal sheaths, in the hind-limb by those of the tarsal and metatarso-
phalangeal sheaths. Towards the middle of the cannon-bone, the perforans
receives a strong fibrous band furnished by the posterior ligament of the carpus or
tarsus. In front, immediately behind the large cannon-bone, and between the
two peronei (splint-bones), is the suspensory ligament of the fetlock—a strong
band, thin at its origin and bifid a short distance ahove the fetlock, where only it
is free. Between the suspensory ligament and the bone there are the interosseous
vein and two artéries ; on each side of the tendons is the external and internal
collateral vein, accompanied by the principal phalangeal artery, which is the
satellite of the internal plantar nerve : in the fore-limb the artery is internal, in
the hind-limb it is external.

In the fore-limb, the carpal sheath through which the tendons glide is lined
by w vast synovial membrane, and is continued on them for rather more than one-
half the space between the knee and fetlock ; while the synovial sheath of the
sesamoids ascends on the tendons for a short distance above the fetlock ; so that
there is only a small space—little more than an inch—where there is no synovial
membrane, and therefore space for the division of the tendons,

In the hind-limb, the tarsal synovial sheath is prolonged to above the middle
third of the metatarsal region, and the sesamoidean sheath being about the same as
in the fore-leg, it follows that there is a space of more than three inches free from
synovial membrane.

It is in this space that section of the tendons must be made, unless there are
special reasons to influence operating otherwise : in the fore-limb, the point for
operation is a little below the middle of the cannon-bone, and about an inch above
the blunt extremities of the splint-bones; in the hind-leg, it is exactly at the
middle of the cannon-bone.

Before commencing the operation, it should be carefully ascertained whether
one or both flexors, the carpal or tarsal ligament, or the suspensory ligament,

should be divided. In many cases, it is only the deep flexor that requires section.
In order to discover this, however, the animal should be made to place most of
its weight on the deformed limb, by raising the opposite leg, when the tension on
tendons and ligaments will enable them to be more readily felt.

ANTERIOR PERFORANS TENOTOMY.

There are two ways of dividing this tendon, both of which have
their advocates. The first is that which, perhaps, offers most
advantages.

First Procedure—The horse is laid on the side corresponding to the
limb to be operated upon, the opposite fore-leg being secured to the
lower end of the tibia of the same side. A rope is tied above the knee,
and another on the pastern, so as to forcibly extend the limb for
operation, the pastern rope being pulled forward at a certain stage of
the operation, while the knee rope is drawn backwards.

The operator places himself in front of the limb, A small incision
is made through the skin, by means of the rowelling bistoury,
between the two tendons at the middle of the cannon, where there
is no synovial sheath, care being always taken not to wound
the large bloodvessels and nerves. Or the skin incision may be
made by a scalpel or dermotom, which, when this has been ac-
complished, is pushed perpendicularly and gently, flatways, between
the two tendons until its point can be felt on the opposite side : the
left hand grasping the limb meanwhile, so that the thumb, placed
outwards, pushes forward the plantar nerve and vessels on that side,
and the other fingers within doing the same for the vessels on the other




OPERATIONS ON TENDONS AND LIGAMENTS. 235

-gide, to keep them from injury. The connective-tissue between the
two tendons, and which is frequently dense and indurated, is incised
for about a third of an inch, so that the blade of the instrument can
be turned in it ; the blunt-pointed tenotom then replaces it, being at
first introduced flat, until it reaches the opposite side, when its edge
is turned towards the perforans, its back towards the perforatus,
which it should make a fulerum of, while the operator gives its
handle the hinge-like, slightly sawing movement already described for
tenotomy, the assistants at the same time powerfully extending the
limb. This tension of the tendon on the edge of the tenotom, and
the movement given to this by the operator, soon leads to division
of the cord, which is manifested by a particular snap, separation of
the divided ends of which may be felt at some distance from
cach other beneath the skin, and is probably followed by straighten-
ing of the phalanges.

In this procedure great care is necessary, in order to avoid wound-
ing vessels and nerves.

Second Procedure.—The animal may be placed in the same position,
or on the side opposite to the limb to be operated upon. If the latter,
the incision is made on the outside of the limb. Whether inside or out-
side, it is towards the anterior border of the perforans that it must
be made. In introducing the tenotom, this is passed flat, slightly
obliquely forwards and downwards, so as to get behind the vessels
and nerves on the entering side ; the knife is then raised perpendicu-
larly between the suspensory ligament and tendon, and pushed down
until it can be felt below ; the cutting edge is now turned to the
tendon, and division of this is effected as in the first procedure. The
chief difference between the two procedures is that, in the first, the
division is made forwards, exposing the vessels and nerves to injury;
while in the second it is backwards, so that the perforatus tendon is
liable to be cut.

PosSTERIOR PERFORANS TENOTOMY.

This operation is practised with the same object as that just
described.

OrErATION.—It may be performed on the animal in the standing
attitude, if secured in the travis ; but it is perhaps safer, and certainly
more convenient, to have the horse placed on the side, the leg to be
operated upon being uppermost, and fixed forward to the lower end of
the forearm of the same side. A rope round the hoof or pastern suffices
for producing extension of the lower articulations; the foot of the
assistant, pressing at the same time against the front of the fetlock
joint, increases the tension of the tendons.

The operator places himself astride the fore-limbs, and makes the
cutaneous incision on the outside, in the centre of the middle third,
on the line separating the two flexor tendons. The perforans may
be divided from before backwards, or in the opposite direction, in
the manner already indicated for the anterior limbs.
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PerFORATUS TENOTOMY.

Section of the anterior or posterior perforatus is indicated when
alteration in this tendon leads to the production of the deformity
for which section of the perforans was described, or when this
singlle tenotomy has not been followed by sufficiently satisfactory
results.

OPERATION.—The animal is laid on the side opposite to the limb
to be operated on, the pasterns heing left in the hobbles, with one or
two cords on the leg to produce extension, and the operator places
himself in the same position as for division of the perforans. The
dermotom is passed flat through the skin in the middle third of the
cannon, at the external border of the tendon, and pushed down so
as to make a space for the blunt-pointed tenotom, which, on being
inserted, divides the tendon from before backwards,

DousLe FrExor TENOTOMY.

Division of the perforatus and perforans tendons at the same
operation is required when both are involved in retraction, are
adherent to each other, and when division of one will not remedy
the resulting deformity, which in such cases is usually very con-
siderable,

OpERATION.—The horse is secured as already deseribed, and the
cutaneous incision is made as for division of the perforans. The tenotom
is then introduced between the suspensory ligament and the perforans,
and the two tendons are slowly cut through in the manner just indi-
cated ; or the perforans only may be divided, as deseribed for that
operation, then the cutting edge of the tenotom being turned baeck-
wards, the back resting on the suspensory ligament, the instrument
completely incises the other tendon in being made to follow the arc
of a circle beneath the skin.

Tarsarn, TENOTOMY.

Two operations are performed on tendons in the tarsal region—
one for the relief or cure of the affection marked by sudden, though
irregular, extreme flexion and elevation of this part, known as
¢ stringhalt,’ and the other for the removal of the lameness caused by
‘bone spavin.” The first is known as Peronco-prephalangeal tenotomy,
and the second as Cunean fenotomy.

PERONEO-PREPHALANGEAL TENOTOMY.

The division of the tendon of the lateral extensor of the phalanges
of the hind-limb, first proposed by Bocear, a Belgian veterinarian,
for the cure of stringhalt, has often been performed, and generally
with sucecessful results,

OPERATION.—The horse is laid on the side opposite to that on which
is the limb to be operated on, which, for better security, should be
fixed to the lower third of the forearm of the same side. The scalpel
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or dermotom is pushed, flatways, through the skin and beneath the
posterior border of the tendon in the upper or middle third of the
metatarsal region, near the junction of the tendon with the anterior
extensor of the phalanges. Then the tenotom (blunt-pointed) is
introduced beneath the dermotom, which is now withdrawn, and the
tendon is divided from within outwards, division being more readily
effected if the fetlock joint is extremely flexed—the flexion being
effected either by the hand or by a rope round the hoof.

CuNEAN TENOTOMY.

This operation consists in division of the internal or cunean branch
of the tendon of the flexor metatarsi, and was first proposed by the
veterinary professor, Lafosse, to abolish the lameness arising from
‘ hone spavin.’

Anatomy.—The anatomy of the flexor of the metatarsus is interesting, but
we need only glance here at that portion which is the seat of operation. The
terminal tendon of the muscular division of the organ traverses the annular liga-
ment which the aponeurotic portion forms in front of the hock, where it divides
into two parts, one of which becomes inserted into the head of the principal meta-
tarsal bone, along with the analogous branch of the tendinous division, and the
other branch being directed obliquely downwards to the inner aspect of the tarsus,
is attached to the second cuneiform bone, 1t is the latter branch which is divided,
and, in operating, it will be found posterior to the saphena vein.

OPERATION.—The animal is laid on the side on which is the limb
to be operated upon, the opposite or (upper) hind-leg being fixed to
the lower third of the uppermost forearm. For division of the
tendon there are two procedures—by open incision, and by subeu-
taneous division. The first has been specially recommended, because
the discovery of the tendon subcutaneously is often difficult, because
of the bony tumour, and also because it is supposed by some
anthorities that the opening of the inflamed synovial sheath through
which the tendon glides is more important than division of the
latter. Dieckerhoff has cured the lameness due to spavin by only
opening this bursa for a certain length.

First Procedure.—The hair is removed from the skin behind the
saphena vein. Then an incision is made through the skin, perpendicular
to or parallel with the tendon to be divided, behind the vein,and about
an inch in length. This incision should be about the middle of the
prominence on the inferior and inner face of the hock, immediately
over the tendon. If this cannot be felt beneath the skin, its position
may be estimated by its relations to the anterior and internal de-
pression inside the projection formed by the junction of the tendons
of the flexor metatarsi and anterior extensor of the phalanges ; the
tendon to be divided passing transversely beneath this depression,
and descending in a slightly oblique direction on the inner face of
the hock. When exostosis is present, the tendon generally lies in a
groove which is easily felt.

The skin having been incised, this is slightly dissected back (taking
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care not to wound the vein) so as to expose the tendon, the sheath of
which is opened (Fig. 278). A probe, blunt-pointed seton-needle, or
a director, is then passed under the tendon, which is divided trans-
versely (I'ig. 279).

Fic. 278, Fia. 870,
IxsipE OoF THE Hock, witH CUNEAX Tuz Cosean TENDON RAISED
Texpon EXPoseD. FOR DIvision.

Second Procedure.—The position of the animal and the seat of
operation are the same as in the first procedure. The dermotom
or scalpel is passed obliquely through the skin and synovial sheath,
and beneath the upper or lower border of the tendon. The probe-
pointed bistoury or tenotom is then passed flatways beneath the
scalpel, which is withdrawn, and the tendon is divided from below
upwards.

TeNoroMy 1IN THE Doc.

Attention has been directed to a deformity of one or both fore-
paws of young dogs, due to retraction of the flexor tendons, by which
the phalanges are drawn backwards to such a degree that the limh
rests on the upper surface of the paw, and progression is very
difficult. This deformity is removed by dividing the external and
oblique flexors of the metacarpus, a very short distance above their
insertion into the trapezium.

OPERATION.—The dog is placed latericumbent, the limb to be
operated on being uppermost,and held by an assistant. A very narrow-
bladed scalpel (or penknife) is passed, flatways, through the skin,
behind the tendons, ahout one-fourth of an inch above the trapezium,
until the pointis felt beneath the skin on the opposite side ; the blade
is then turned, edge to the tendons, which are cut from before to
behind, by resting the thumb on the front of the limb.

If the deformity is not made to disappear at once by the operation,
the perforatus tendon should be divided. This is accomplished in a
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similar manner to the foregoing, an assistant holding the paw in a
state of extension. This operation is always successful.

TeENoTOMY IN BIRDS.

In order to prevent birds at large from flying, without amputating
their wings, the carpal and digital extensor tendons may be divided
subcutaneously.

OpPERATICN.—The bird is held by an assistant, and the wing ex-
tended. A few feathers are removed from each side of the carpal joint,
and in front of the radius, so as to expose the skin, through which the
two extensor tendons of the metacarpus can be seen. The skin being
incised, these tendons are raised with forceps, and about one-fourth
of an inch excised. The same is done, on the opposite face, with the
digital extensor tendons, situated on the upper surface of the wing,
between the radius and ulna : both operations being performed in
the same region, near the carpal joint. There is trifling heemorrhage
ghich needs no attention, and the birds are well in two or three

ays.

CERVICAL DESMOTOMY.

Division of the cordiform portion of the ligamentum nuchz in the
vicinity of the head, is indicated in certain cases of cervical abscess
in which this ligament is involved in disease, or when, by its com-
Ppression, it increases the tumefaction and suppuration ; and also when
it is necessary to expose diseased bone, etc.

OPERATION.—The horse is generally placed in the latericumbent
position, and the head well extended so as to render the ligament
prominent. Section of this is made at the seat of disease, near the
prominence formed by the occiput, by making an incision towards the
side of the lizament, in passing the scalpel or dermotom behind it, and
flexing the head strongly during its division, to malke it more tense.
As a measure of precaution, it is well to pass a grooved director
through the fistula, beneath the ligament, cutting this through from
within to without by means of a long straight-bladed histoury,
guided by the director, and taking care to avoid dividing the skin of
the mane. If a portion of the ligament is diseased, it should Dhe
removed.

Hamorrhage is arrested by plugging with fine carbolized tow or lin.

After the operation, the cervical muscles should be aided in sus-
taining the head, by means of a broad supporting head-collar, which
maintains it slightly elevated.

PLaNTAR DESMOTOMY.

Section of the suspensory ligament of the fetlock is resorted to in
cases similar to those requiring division of the perforatus and
perforans tendons, and is especially indicated when operation on
these has not been completely successful. Tt may be performed con-
currently with division of these tendons.
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OPERATION.—The horse is placed and secured as for tenotomy of the
perforans, the seat of operation being the lower third of the cannon,
towards the bifurcation or free portion of the ligament. An incision is
made through the skin on the external border of the ligament, imme-
diately behind the corresponding small metacarpal or metatarsal bone.
A straight bistoury or tenotom is then passed, flat, behind the ligament
and in front of the perforans tendon, the vessels and nerve being
behind, until its point touches the skin on the opposite side, when
the edge is turned towards the ligament, which is divided from behind
to before. Some operators, after the straight tenotom has been passed
through the skin, as indicated, withdraw it, and introduce the curved
probe-pointed bistoury, with which they divide the ligament, by
pressing the handle downwards and raising the point of the blade.

Accients.—The accidents attending tenotomy are most frequent in operating
on the tendons and ligaments of the limbs, but they may be generally avoided
by exercising care and skill. They are chiefly hemorrhage, injury to the mnerves,
incision of the skin, opening of synovial burse, and, after operation, intense in-
flammation with perhaps gangrene.

Hamorrhage is due to wounding the arteries or veins, and is to be checked by
the measures already indicated.

Section of nerves is repaired by the union of the divided ends.

Incision of the skin is a troublesome accident, usually due to the knife slipping
during the animal’s struggles. It is to be treated in the same manner as compli-
cated wounds.

Opening bursa should be avoided by exaet anatomical knowledge, The accident
is known by the escape of synovia, which takes place from the wound ; but if
tenotomy has been subcutaneous, it is generally not so serious. Tumefaction,
suppuration, and not unfrequently fistule, are the consequence. The treatment
must be based on general principles,

Severe inflammation must also be combated by the ordinary measures. When
there is a sero-purulent discharge from the wound—a prelude to abscess—a vesicant
applied over the part either produces resolution, or the appearance of one or more
fluctuating points, which should be opened to allow the escape of pus. Gangrene is
a serious accident, its gravity depending upon its extent. When very limited, on
the cause which gives rise to it being removed (as tight bandaging), the dead part
soon becomes detached, and the healing process sets in, But when extensive the
case is usually hopeless.

In some cases, division of both flexor tendons of the foot leads to excessive
flexion of the fetlock, and a very wide gap exists between the ends of the tendons,
This is remedied by shortening the toe of the hoof, and putting a high-heeled shoe
on it ; or if this does not suffice, put the limb in a fixed apparatus, as for fracture
of the leg, the animal being placed in slings.

CorsecUTIVE TREATMENT.—This is generally that applicable to simple wounds.
A pledget of carbolized lint or tow is placed on the wound, and a bandage applied
spirally and moderately tight, if the limbs have been operated upon. If there is
much hemorrhage, and firm compression has to be resorted to in order to check it,
this compression should be relaxed within from twelve to twenty-four hours,

He=morrhage and suppuration are comparatively rare, if tenotomy is performed
subcutaneously and, as far as possible, antiseptically.

Some operators recommend that if after the operation of plantar tenotomy in
the horse, and particularly when the contraction of the tendons has been chronie,
the limb is not adjusted, the animal should be exercised ; but in the great majority
of cases this adjustinent is brought about without exercise, by the horse merely
standing in the stable, or by putting a shoe with a long toe on the foot of the limb
operated upon, lowering the heels of the hoof as much as possible, or by resorting
to the appliance shown in Figs. 218, 219. When the flexion of the fetlock is too
great, and it has a tendency to descend towards the ground (as sometimes occurs
in double tenotomy), an apparatus like Figs. 220, 221, may be employed.,
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Generally, after plantar tenotomy, the animal should be kept quiet, put in slings

—if need be, for from twenty to twenty-five days, when gentle exercise may be

allowed. In six weeks or two months it may perform lizht work on a level
road, and in three or four months it may be put to ordinary work.

SECTION XII
OPERATIONS ON NERVES.

The only operation at present practised on nerves in veterinary
surgery, is resection of the plantar nerves, in order to deprive the
horse’s foot of sensation, thus relieving the animal from pain and
consequent lameness. Nerve-stretching might, in some cases and
under certain circumstances, he resorted to for the relief or cure of
pain, or for the modification of motor or reflex properties of nerves,
in animals. Simple division of nerves is sometimes practised for
temporary relief from pain, or to subdue inordinate muscular con-
traction in certain parts. Plantar neurotomy and nerve-stretching
will only be alluded to here.

PLANTAR NEUROTOMY OR NEURECTOMY.

Plantar neurotomy may be lLigh or complete, and low or partial,
according to the place where resection of the nerves is made. The
former, which may be designated mefucarpal neurotomy (the hind-
limbs are very rarely operated upon), implies resection of the main
branches of the plantar nerves above the fetlock, hefore they give
off divisions to the phalanges; and the latter, which may be termed
digital neurotomy, is the operation below the fetlock, where one of
these divisions can be resected. In order to perform plantar neu-
rotomy with safety and certainty of result, an accurate knowledge of
the disposition of the nerves is necessary.

Anatomy.—There is a single nerve trunk on each side of each limb, a short
distance above the fetlock or sesamoid bones, and lying at the anterior border of
the perforans tendon. The external nerve, about two or three inches above the sesa-
moid bone, receives a communicating branch from the internal nerve, and descending
on the tendon, it reaches the sesamoid bursa, over which it passes, with the artery
immediately in front, the vein being still more anterior and in close proximity to
the suspensory lignment. Close to the joint the merve divides into two portions :
1. The posterior or principal division, which is a continuation of the preceding,
passing along the anterior border of the perforans tendon to the middle of the
inner surface of the lateral cartilage, the artery being still in front. 2. A slender
anterior branch, which gradually separates from the other division, and on reach-
ing the middle of the first phalanx dividing into several branches, which are
distributed to the tendons and other tissues in this locality. The internal nerve
has a similar arrangement, except that the communicating branch it throws off
behind the flexor tendons to the external merve has a higher origin from it than
its junetion with the latter. Above the fetlock the nerve also lies on the anterior
border of the perforans tendon, but the artery is in front all the way, generally
slightly deeper, and the vein anterior. On the fetlock the nerve divides, the main
branch giving off an anterior twig, which crosses the artery and goes to the front
of the pastern, behind the vein ; and lodged at the lower end of the sesamoid, close
to the perforatus, in a depression, it sends off another branch, the middle, which
crosses the artery and descends between this and the vein, passing to the lateral

16
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cartilage, the main trunk continuing immediately behind the artery and anterior
to the perforans. Throughout their course, the relative position of vein, artery,
and nerve, from before to behind—may be remembered by the word VAN ;

Fia. 280, Fic. 281, 4

YEsskLs aND NErRVES oF THE HogsE's Fore-LiMe: A, Carpus; B, Trapezium ; C, METACARPAL
Boxg; D, Smart Meracanran Boxg; E, Os BUFFRAGINIS, OR LARGE PASTERN BONE.

Fin, 280, —EXTERNAL AsPECT oF LiMB.—«, CUTAXEOUS NERVE, A BrRavcHE ofF THE ULNAR,
SENDING BRANCHES As LOow AS b AND ¢, BETWEEN WHICH 15 A SMALL VEIN ¢: o, EXTERNAL
MeTACARPAL NERVE, WITH THE COMMUNICATING BRANCH BETWEEN IT AND THE INTER¥AL
NERVE ¢, 118 ConmisuaTioN f, ANTERIOR DivisioN g, POSTERIOR DIvisioN k, LVING BESIDE
THE EXTERNAL IMGITAL ARTERY} m, METACARPAL VEIN, WITH THE ARTERY BETWEEN IT AND
THE NErRVE; #, PERFoRATUS TENDON ; 0, PERFORANS TENDON ; p, SUSPENSORY LICAMENT.

Fra. 281.—INTERNAL AspEcr OF LiMB.—e, INTERNAL METACARPAL NeRVE, WITH 118 CoM-
MUNICATING BRANCH 0, 178 CONTINUATION AT THE FETLOCK, A¥D ANTERIOR (¢) AND POSTERIOR
(#) DigrraL Divistoxns; i, METACARPAL ARTERY AND DIGITAL CONTINUATION k; {, METACARPAL
VEIN AND 1T8 DiciTaL COMMUNICATION m; ®, 0, P, FLEXOR TENDONS ; ¢, Lowrr END OF THE
CarraL Bunsa oF Tag FLEXoR TEXDONS; @, LOWER ExXD oF THE UpPER BURSA OF THE
FLEXOR PEDIS AND PERFORANS; s, UrpEr EXD oF THE SEsamolp Bunsa; t, UrPER END OF
Em: FrrLOCK-JOINT CAPSULE ; u, BURSA BETWEEN THE EXTENsoR PEDIS AND FETLOCK-JOINT

APSULE.

though in some rare cases there may be deviations from this arrangement, the
nerve being between the two vessels. It will be seen from this description that
the operation may be performed on each side of the limb, at three different points :
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above the fetlock, before the nerve divides, Ligh operation, and below the fetlock on
~ “the principal branch and the middle branch, low operation. For each of these sec-
tions there is a convenient point. The nerve above the fetlock is best reached a
very short distance above the upper end of the sesamoid bone, in front, but close
to the perforans tendon, where the trunk is very superficial ; the external nerve is
unaccompanied by any vessel, the internal having the artery and vein related to
it in this part. Below the fetlock, the main branch is most superficial and easiest
reached between the upper third of the first phalanx and the perforans tendon.
Here the median branch may also be divided. The anterior branch is so rarely
resected, that it need not be alluded to. The relation of the nerves to the bursz
above and below the fetlock should not be overlooked.

OpPERATION.—The instruments required are: probe-pointed bis-
toury or neurotomy-knife, scalpel or rowelling bistoury, dissecting
forceps, aneurism or suture needle and thread, sponge and cold
water, fine carbolized tow or lint, calico bandages, a tourniquet, cord,
or elastic bandage.

The animal is placed latericumbent, the side of the limb to be
operated upon being uppermost. If the operation is to be per-
formed on two limbs, the nerve on the inside of the lower leg is to
be first divided, then that on the external side of the uppermost
limb ; the animal being turned over, in order that the same course
may be followed on the opposite sides of the limbs.

As the operation is very painful, if the animal is not placed under
the influence of an anssthetic (which is to be recommended), a twitch
must be applied to the nose. To prevent hzmorrhage and render
the operation more easy, the limb or limbs may be previously
immersed in cold water, or have cold water bandages placed upon
them, until immediately before operating; or a tourniquet, elastic
bandage (on Esmarch’s principle), or an ordinary bandage may be
applied. The tourniquet should be placed above the knee, if a fore-
limb ; if a hind-limb, below the hock. If a cord is applied, a thick
pledget of tow should be placed over the artery; if a bandage, this
should commence close to the hoof and be firmly rolled to the knee
or hock, a slit being made in it over the course of the nerves when
these are about to be exposed. It is usual to release the limb to be
operated upon, from the hobble (cross hobbles being applied above
the knee and hock), and (if the horse is not anzsthetized) to place a
side-line on the hoof, which is pulled forward by an assistant. With
the uppermost limb, when drawn forward, it is convenient to place
it on a sack filled with straw. In operating on the hind-limbs, these
should be drawn backwards. When one limb has been operated
upon, it should be returned to the hobble before the other ome is
released. Some operators, when about to operate on the inner side
of the leg, fasten this to the cannon hone of the diagonal limb
(right fore to left hind, and wice versi) ; and for the external side,
fasten the limb to the lower end of the forearm (if the hind-leg is
tpdbe operated on), or to the tibia (if the fore-limb), of the same
side.

The hair is removed from the skin where the nerve is to be
exposed ; this may be done by means of scissors, or shaving with the
scalpel.

The incision is made in the skin immediately over the nerve, by

16—2
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means of the scalpel, the integument being made tense by the left
hand placed underneath the leg. The incision should not be more
than an inch in length, and must be carefully made to avoid wound-
ing the vessels. But this accident is avoided, and theincision quickly
and neatly made, by raising a small fold of skin across the track of
the nerve, and snipping it through with the rowelling scissors.

The cutaneous incision being made, to keep the lips of the wound
apart, some operators pass a thread through each side ; but this is
not necessary if the surgeon is expert, as the hand of an assistant
below the limb can draw them apart with the fingers. With the
forceps raise the connective-tissue, which is cut through by a few
light touches with the point of the scalpel, so as to expose the nerve,
the presence of which is recognised by its white colour, its resistance,
and its sensitiveness, manifested by compressing it gently. If bleed-
ing obscures the view, the blood should he removed by means of a
damp sponge lightly applied. The neurotomy knife is then passed
flat under the nerve, and when the sharp part is at the point of
section, the edge is turned towards the latter, which is smartly
divided. Many operators prefer the aneurism needle armed with a
thread, which 1s passed beneath the nerve, and the thread is disen-
gaged and tied tightly round the latter (which causes the horse to
struggle), as in ligaturing a bloodvessel; then the probe-pointed
bistoury takes the place of the needle, and the nerve is smartly
divided by it above the ligature. By means of the thread, the lower
end of the nerve is raised, dissected out for half an inch or so, and
cut off by knife or scissors. This resection does not cause any pain.

The precautions to be observed are not to wound the artery, vein,
or bursa, The vein is distinguished by its position, large size, and
blue tint ; the artery by its position and pulsation; and the bursa
by its very thin, smooth appearance. The artery is recognised by
its position, its firmness, and its sensitiveness; though when the
horse is ansesthetized there is no sensation.

High Operation.—This is performed in the manner just described.
The seat of operation is about an inch above the sesamoid bone on
each side, at the anterior border of the flexor pedis perforans tendon.

Low Operation.—Performed as already described. The incision is
made in the depression between the pastern bones and flexor tendons,
at a short distance below the fetlock. The vessels and nerve can
often be felt through the skin, and the incision can be made forward
or backward in the depression, according as the nerves to be divided
are anterior or posterior branches.

AccipENTS.—The chief accidents are wounding the bloodvessels and opening
the burse, If the artery is wounded, it must be ligatured ; the vein or burs® may
be closed by a tow compress and bandage. Inflimmation of the latter may be
combated by cold-water bandages or irrigation. In order to avoid risk of dis-
turbance in the nutrition of the foot, when several nerves are to be resected, some
operators only divide a few of them at a time; i.e, if both fore-feet are to be
totally deprived of sensation, the nerves on one side of each limb only are cut,
those on the other sides being divided a few days afterwards. But I have never
observed any bad results follow division of all the nerves at one operation.

CoNzecUTIVE TREATMENT.—When the operation is completed, the lips of the
wounds are placed together, a small pledget of carbolized tow or lint is laid upon
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_each, and a linen bandage is applied evenly and moderately firm. Unless there
is much swelling, the bandages need not be removed. If the wounds suppurate,
then they must be treated on ordinary surgieal principles.

The horse should be kept absolutely quiet for a few days, then gently exercised
until the wounds have healed, which will probably be one or two weeks. But
beyond gentle exercise, no considerable exertion should be undergone within a
month, or even longer, after the operation,

Close attention must be paid to the feet afterwards, and great care should be
observed in shoeing, so as to‘aveid punctures or injury to the vaseular structures.

NERVE-STRETCHING,

This is a very simple operation, and is accomplished by cutting
down upon the nerve, freeing it from its connections for some inches,
raising it with blunt forceps, seizing it with the fingers, and stretching
it steadily and forcibly (a strain of twenty to forty pounds, according
to the size of the nerve) for from three to six minutes, from its
origin, then returning it, and closing the wound by suture or
bandage,

SECTION XIIL
AMPUTATIONS.

The number of recognised amputations in the domestic animals is,
when compared with those in mankind, small. They may be neces-
sary in the interest of the animals themselves; for the benefit of
mankind, in increasing the usefulness or convenience of the animals ;

'F1G, 283, —IMPROVED AMPUTATING SAw,

or be resorted to merely for fashion. Those which will be considered
in this place are: 1. Admputation of the limbs; 2. Ears; 3. Tail;
1. Horns. Other amputations will be considered hereafter.

Amputations are usually performed with sharp instruments, as
the ordinary scalpel or bistoury, or special knives; or by means of
the ligature, clamp, écraseur, or electro-cautery wire.
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The operation, especially when performed with sharp instruments,
comprises the amputation, arrest of bleeding, and treatment of the
wound. The accidents which may ensue during or after operation
will depend upon ecircumstances. They are: undue hamorrhage—
immediate or consecutive ; syncope ; severe inflammation ; abscess,
suppuration, and fistule ; phlebitis ; pyzmia ; tetanus ; necrosis or
gangrene, ete.

AMPUTATION OF LIMBS.

It is very seldom that the veterinary surgeon is called upon to
amputate the limbs of animals, and especially those of the horse or
other ereature kept solely for draught or weight-carrying ; and even
with animals intended for the butcher, it is only too often more
advantageous to sacrifice them at once than to submit them to a
mutilation which will reduce them in condition for at least a con-
siderable time, and consequently greatly diminish their value.

Therefore it is that, unless with horses or cattle of much value,
and which can be successfully utilized in breeding, the amputation
of limbs is generally confined to small animals—as the pig, dog and
cat, and the smaller ruminants. Cases are recorded in which the
lower part of a limb (phalanges) has been successfully removed from
pregnant and brood mares, and solipeds in zoological gardens ; por-
tions of limbs, even the upper portions, have been amputated in
cows, and they have continued to give milk or to fatten, being in
some instances furnished with an artificial leg, With pigs, sheep,
and goats, limb-amputation is very successful in its results ; with
dogs it has generally been most successful, no matter what part of
the limb was removed—for the loss of a leg, particularly a hind one,
does not prevent this animal from moving about freely. Birds have
had a leg removed, and have survived for a long time when pro-
vided with an artificial substitute ; and resection of their wings is
often practised to prevent flight.

Supernumerary limbs are generally removed.

Limb-amputation may be considered with regard to removal of a
portion of the leg, amputation of a digit in ruminants, and wing
amputation in birds.

Amputation of Part of a Limb.

Amputations are generally classed as those of confinuity, or ampu-
tations proper ; and those of configuily, or disarticulations.

The object in view in all methods of amputation is the same—
namely, after the removal of the part, to secure a suitable and suffi-
cient covering for the end of the bone; to avoid adhesion between
the latter and the cicatrix of the integument ; to divide the large
nerves and bloodvessels transversely, and to leave their cut ends in
a part of the stump little exposed to pressure. The remaining end
of the limb or ‘stump’ is either formed of skin and connective-tissue
alone, or of these and muscular tissue together. Where the parts
admit of it, sufficient muscle is detached to form a cushion around
the end of the bone, and enough integument is reflected to cover
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_the whole. The four principal methods of amputation are: (1) The
circular ; (2) flup,; (3) a combination of these two ; and (4) the owal.

(1) The circulur method (Fig. 284) consists in the formation of a
circular incision of the integuments in the entire circumference of a
limb ; the division of the muscles in the same manner, though higher
up the limb, and in the section of the bone at a point still nearer the
body. It has its advantages in a comparatively small external

Fic. 284.—CIRCULAR AMPUTATION

wound, and a transverse division of the large bloodvessels of the
part; on the other hand, the resulting cicatrix is liable to be oppo-
site and adherent to the extremity of the bone, and the operation
requires more care and skill than by the flap method,

(2) The flap amputation (Fig, 285) consists in removing a limb by
double flaps, of which one is generally anterior, the other posterior, or
by forming a single anterior or a single posterior flap. These flaps

F1c. 285,—FLAP AMPUTATIONS : ¢, POINT WHERE THE BONE 1S 8AWN THROUGH
b, ANTERIOR FrAP.

include all the soft parts of the limb ; they may be made by trans-
fixion, where the position of the bones in the limb will admit of it,
and in this case they are eut from the centre of the part towards the
circumference. When the bones do not oceupy a central position in
the limb, one of the flaps is generally formed by cutting from the
circumference to the centre. This flap operation is quickly and
easily performed, and generally gives satisfactory results.
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(3) A combination of the two preceding methods consists in
forming double flaps of integument, and subsequently dividing the
muscles down to the bone, as in the cireular amputation. This plan
of dividing the integuments facilitates their reflexion, while the
circular division of the muscles ensures a completely transverse
section of the vessels—thus the method combines many of the ad-
vantages of the circular and flap operations.

(4) The oval or oblique amputation (Fig. 286 A) is effected by dividing
all the soft parts surrounding the bone higher at one side than the
other, and in this obliquity it alone differs from the circular method.

A modification consists in amputation by a long and a short rect
angular flap. The long flap, which is anterior or antero-external, is
quadrangular in shape, its length and breadth being each equal to
half the circumference of the limb. It includes all the soft parts
down to the bone on the anterior aspeet of the part, and should not

Fi6. 286.—O0VAL O0R UBLIQUE AMPUTATION : A, UBIQUE BINGLE kLAP; a, POINT OF SECTION OF
THE Bo~E; B, THE FLAP STTURED.

contain any important nerve or bloodvessel. The short flap is
posterior, or postero-internal ; it is one-fourth the length of the
anterior, and its breadth is equal to half the circumference of the
limb. Itincludes all the soft parts down to the bone on the posterior
aspect of the limb, and should contain the large nerves and blood-
vessels of the part. Both flaps are flat at their extremities and of
the same thickness throughout, where the arrangement of the soft
parts about the bone will permit. This modification allows a freedom
from tension in the stump ; a soft covering for the ends of the bones,
free from large vessels and nerves ; and a dependent position of the
wound, favouring the escape of discharges.

OPERATION.—Amputation of the limbs of animals is resorted to
in cases of comminuted fracture, with contusion or laceration of the
skin ; laceration of muscles and their separation from bones; ex-
tensive gangrene ; chronic suppurative arthritis ; incurable disease
of bones ; and supplementary limbs.

The instruments required will vary somewhat with the nature of
the amputation and the size of the animal ; but the convex bistoury
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for the larger animals, and a scalpel for the smaller, will generally
suffice for knives. In addition, dissecting forceps; artery and
torsion forceps; an anatomist’s saw ; bone nippers ; ligatures and
sutures ; a tourniquet or Esmarch’s tubing ; with sponge, bandage,
tow or lint, and a basin of clean water.

The animal should be securely fixed latericumbent, an anzsthetic
being administered, if possible. The hair should he removed from
the part about to be operated on; and the limb placed in a con-
venient position, where it is maintained by one or two assistants.
To prevent heemorrhage in the larger animals, a tourniquet (Esmarch’s)
or any other form of constrictor may be used; in the smaller
animals, compression on the principal artery by means of the fingers
may suffice.

Amputation ab a joint (contiguity or disarticulation) only necessitates
cutting through the soft parts; between articulations (confinuity)
requires division of these and sawing through the bone.

In performing amputation by the circular method, the integuments
are retracted above the part selected for amputation by an assistant,
who encircles the limb with both hands, if the animal be large. The
knife, which should be proportionately large, may be held in the second
or eighth position (Figs. 80, 81, 87), and the heel of the instrument
being laid on the side of the limb nearest to the operator, the integu-
ments should be divided with one cirenlar sweep of the blade, if pos-
sible, so as to free them from their connection with the muscles and
deep fascia. While the assistant still forcibly retracts, the operator re-
peatedly passes the knife around the limb, each time dividing bands
of connective-tissue between the integuments and muscles, until
sufficient of the former has been obtained to cover the stump. The
assistant, taking a fresh grasp of the limb, and keeping the integu-
ments well out of the way, the operator then divides all the remain-
ing tissues down to the bone in the same way that the skin was
divided, when, if the soft parts be still firmly retracted, the stump
presents a somewhat conical shape; the saw should be applied as
high as possible to the bone, the operator holding it with his left
hand close to the point of section.

In the flup operation, the soft parts in front and to the outer side
of the bone are grasped and raised by the left hand, the right push-
ing a sharp-pointed amputating knife through in front and close to
the bone, emerging at a corresponding point on the opposite side ;
the parts in the left hand may now be suffered to drop a little, while
an anterior flap is cut to a certain length upwards, and not too thin
at the edge. The assistant raises this flap, while the operator passes
the knife behind the bone, between it and the remaining undivided
parts, and cuts a posterior flap the same in shape as the anterior, but
alittle longer. The knife is applied around the bone at the divergence
of the flaps, to divide the periosteum, and the saw is then applied,
the soft tissues being kept out of its track.

In sawing the bone, this must be held firmly on a solid surface,
sawing being performed slowly and lightly at the beginning and end.
If disarticulation is resorted to, the ligaments are divided, the bones
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separated, and the articulatory extremity of the remaining bone
sawn off, so as to facilitate healing of the wound.

‘When amputation is completed, haemorrhage is arrested from the
divided bloodvessels by ligature or torsion, the veins and smaller
arteries being included, so as to leave only a simple wound to heal.
Relaxation of compression reveals the position of the vessels. These
being secured, in and around the wound is cleaned, the long ends of
the ligatures of vessels (if these have been ligated) are gathered
together and placed at the most dependent part of the wound ; the
museles and integument are drawn gently downwards over the
stump, and the borders of the skin brought tegether by interrupted
suture, leaving an opening for the escape of discharges and the removal
of ligatures.

The limb is finally encircled by a bandage which, commencing at
the joint immediately above the wound, is passed evenly, closely,
and moderately firmly, to its margin. A thick layer of tow or cotton-
wool, which is kept in position by another bandage of tape, is laid
over all. Or the dressing may first be laid over the end of the
stump and retained there by a bandage wound spirally around the
limb from below upwards, and which may be secured to the body
by tapes or bands attached to it, and passed round the opposite limb
or the trunk.

Consecurive TREATMENT.—The animal should be kept perfectly quiet, and food
sparingly given. If the bandage is too tight the limb will swell, the creature
become restless and give evidence of much suffering, and fever will be present.
In such a case, the bandage must be loosened, If this accident does not oceur,
the bandage need not be removed for four or five days, when the dressing should
be renewed and the bandage applied as at first ; this being repeated every three
or four days. Sponging with a weak solution of carbolic acid will expedite the
healing process. Seccondary hemorrhage, suppuration, or gangrene must be
treated according to surgical prineiples.

Special Amputations of Limbs.

Special amputations of portions of limbs must be performed ac-
cording to circumstances, the mode of operation being based on the
anatomy of the region and the condition of the part. Only
;mputat.ion of the digits, normal and supernumerary, will be noticed

ere.

Amputation of the Phalanges.— Disarticulation at the fetlock of the
horse has been performed by making a circular incision around the
pastern (a tourniquet having been placed above the joint), dissecting
back the skin as high as the fetlock-joint, dividing the lateral and
capsular ligaments of that joint, and removing the phalanges. The
edges of the skin having been brought together by sutures and
dressing and bandage applied, in about a month the amputation
wound was healed. A boot, composed chiefly of cork, and about
equal in height to the portion of limb amputated, was attached to
the stump. On this the horse travelled well.

Amputation at the second phalanz may be practised by making a
deep groove through the wall of the hoof, immediately beneath the
coronary cushion (which should not be injured), at the origin of the
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vascular lamine, and exposing these. With a strong scalpel, an
incision is made through the soft parts to the pedal articulation :
dividing, in front, the extensor tendon ; behind, the flexor tendons ;
and on each side, the lateral ligaments, leaving a small portion of the
lateral cartilage on each. The os pedis and hoof being removed,
the remaining portions of the lateral cartilage are carefully dissected
away, and the coronary cushion drawn up so as to expose the lower
end of the second phalanx, the articular portion of which is sawn off.
The soft parts are then pulled down, so as to cover the end of the
bone, brought into apposition (without sutures), and a pledget of fine
tow and a bandage applied. During the healing of the wound, the
plantar cushion is covered with a layer of horn which, when cicatri-
zation is complete, makes an excellent pad to rest upon the wooden
or leather boot which can be adapted to the limb,.

Ampulation of @ digit in ruminants can be successfully performed,
one, two, or the three phalanges being removed, as occasion may
require. If it is the third phalanx, then the same precaution should
be adopted to preserve the coronary cushion as in the same operation
for the horse. A tourniquet is fixed towards the knee, to prevent
heemorrhage, and the amputation is by disarticulation, leaving a
lateral flap. If the inner digit is removed, the flap is made on the
internal side, the knife passing to the bone; if it is the external
digit, the flap is made from the outside integuments. The operation
is commenced in the interdigital space, an assistant keeping the two
claws wide apart, and with a strong scalpel the internal ligaments
and anterior and posterior tendons are divided, the external liga-
ments being only cut through when the articulation has been fully
exposed, and the blade of the knife can be passed acrossit; then
the flap is made. The soft tissues being moved upward, the articular
end of the bone is sawn off, the vessels ligated or twisted, the wound
closed by a few sutures, and a pledget of carbolized tow and a
bandage applied.

The amputation of supernumerary digits is simple, and does not
require description, as the procedure will vary with the situation and
attachment of the superfluous part.

AmpuTATION OoF WINGS OF BIRDS.

The extremity of the wings is sometimes amputated to prevent
the birds flying. With a pair of sharp curved or straight scissors
the end of the wing is clipped off about half an inch from the joint
between the forearm and metacarpal bones. The wound is dressed
with nitrate of silver or perchloride of iron.

Or the feathers may be removed from the inner side of the pinion,
at the carpal joint, and an incision made through the skin in front
of the carpal angle ; the skin is detached and drawn back for one-
third of an inch, the joint disarticulated, and the hone or bones
excised by bone-forceps. The wound is sponged with cold water,
the skin drawn over, and the wound closed by three points of suture.
qu- o further attention is necessary, and the bird is as usual in a few

ays.
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AMPUTATION OF THE EARS.

Amputation of the ears of animals is rarely practised except for
fashion, when they are cropped in a more or less fantastic manner.
The severe pain of the operation, the subsequent inconvenience to
the animal, and the disfigurement, should lead to the prohibition of
ear-cropping as a cruel practice.  'When the ears are amputated for
disease or deformity, then the operation is justifiable. The extent
of amputation will depend upon circumstances, and no special
directions need he given.

AMPUTATION OF THE TAIL

Amputation of the tail is performed 'upon various species of
animals—horses, dogs, and sheep—sometimes with a useful object,
but, particularly in the case of the horse and dog, generally because
it is fashionable to have these creatures with short tails. When not
performed for the cure of disease or injury, or removal of deformity,
in the horse or dog, the operation may be considered cruel. In
certain circumstances, it is necessary to amputate the tail of sheep
to prevent disease ; and the same may be said of other animals,
when this organ is diseased or injured.

Amputation of the Horse's Tail.

This is a very simple operation, though it is not unfrequently fol-
lowed by evil results, such as caries or necrosis of the bones, inflam-
mation of the museles of the tail and hind-quarters, tetanus, ete.

OPERATION.—The horse should be secured by side-line, and it may
even be necessary to apply the twitch to the upper lip. The hair
above the part to be amputated is turned upwards, and at the place
to be incised it is clipped away in a circular manuer for about the
width of an inch. To prevent hwemorrhage, some operators apply
a ligature around the tail a short distance above this part. When
about to be amputated, an assistant holds the tail out horizontally,
and amputation is usually effected by means of the ¢ docking machine’
(Figs. 287, 288). The tail being placed in the concavity of the
apparatus, the cutting blade is brought down upon it with sufficient
force to cut through the sofi parts and bone, the cut being transverse
by this machine. If it is desired to make a double-flap amputation,
the blade of the instrument may be V-shaped ; this will make an
angular cut through the tail, removing the bone deeper than the
muscles, and leaving two flaps, which are brought together by two or
three points of suture on each side. Or the amputation may be
made in the ordinary way by the knife—the bone at the incision
being sawn through or disarticulated, and the flaps joined by suture.
By the flap operation, which is the neatest, the heemorrhage is soon
checked, bringing the flaps into coaptation closing the vessels.

Sometimes the tail is chopped off by laying it on a piece of wood,
and striking a knife through 1t

‘When the amputation is immediately transverse, as with the ordi-
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nary docking machine, there is much bleeding from the coccygeal
arteries. This is usually arrested by means of the actual cautery,
applied by a red-hot iron, round in shape, with a hole in the centre,
to prevent the coccygeal bone from being burned (Fig. 244). This

Fic. 287.—ORDIKARY Dockixg MACHINE

iron is applied repeatedly, and in a slightly rotatory manner, to the
bleeding surface until blood ceases to flow, the soft tissues being
more or less carbonized and destroyed. To form a thicker eschar
and more speedily check the bleeding, a little ring of horse-hair, or a
small quantity of powdered resin, is sometimes put on the cauterized

Fic. 288, —IMPROVED DocRING MACHINE

surface, and burned by another application of the hot iron. But in
consequence of the destruction of tissue, and coincident exposure
of bone, this roasting process is not to be recommended. The arteries
may be twisted by the artery forceps, and the wound dressed by a
pledget of tow secured by tape; or the hemorrhage may be sup-
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pressed by simply applying the pledget to the wound, and retaining
1t there by tying the haars of the tail across it. Even the hairs them-
selves tied across the end of the stump are sufficient to cause the
retention of the clot which forms, and which acts as a heemostatic

agent.

Amputation of the tail of small animals does not demand any
surgical skill, and may be performed with a pair of scissors, the skin
being drawn as much as possible towards the base of the organ
before the incision is made, in order that it may cover the end of the
stump.

AcctDENTS.—The most serious accident is tetanus, which is not very infrequent.
Paralysis, due to inflammation of the spinal cord, has also been recorded as a
result of ‘docking.” Sometimes, either from a ligature having been too tightly
applied to check haemorrhage, the hot iron kept on too long, or the amputation
having been affected by laying the tail on a knife and striking it (the tail) with a
mallet, the stump becomes much inflamed, and this inflammation may extend to
the muscles of the hind-quarters, leading even to gangrene. In other cases, the
bones become necrosed or carions, suppuration is set up and continues for perhaps
a long time until the tail drops off, unless amputation of the diseased portion is
resorted to; while in other cases, again, excessive granulation may arise in the
wound.

All these conditions require appropriate treatment.

ConsecuTIVE TREATMENT.—The treatment required by the wound after the
operation is usually trifling, unless accidents occur ; cleanliness is generally all
that is necessary. If the wound has been bandaged, the bandage may be removed
in two or three days, care being taken not to disturb the clot or eschar; and the
horse should be so managed in the stable, as well as out of it, that the end of the
tail will not be rubbed or injured.

AMprUTATION OF HoORNS,

In the hollow-horned domestie animals, amputation of the horns
is necessitated not only in fractures, but in disease, faulty direction,
deformity, or abnormal length of these appendages. Amputation of
the horns is also resorted to for the evacuation of purulent collections
in the frontal sinuses (the sinus being continued into the core of the
horn), which cannot be got rid of through the nostrils, or to remove
the larvee of the cestrus bovis. Sumetimes the horns of vicious cattle
are amputated to diminish danger, or render them (if oxen) more
serviceable, And it is sometimes the fashion to render horned cattle
‘polled,’ by removing their horns when young (about two or three
months), as it is believed that animals deprived of their horns yield
more milk and flesh, the horn in the young creature being mainly
secreted from the band which surrounds its base ; when this band is
destroyed the appendage does not grow again.

Ampulation of Horns in the Adult.

OPERATION.—The animal is securely fixed to a post or a tree by
means of a long cord, one turn of which is passed around the horn
to be amputated, and two or three turns around the opposite horn
and the tree or post ; so that the horn for operation is outermost.
The fourth and fifth turns of the cord should be around the lower
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part of the head and the post, another turn or two being between

—the head and post, to secure the cord.

Amputation may be practised at various parts of the horn. If
towards its free extremity, the horn-tissue alone is involved, and
this may be sawn through, and the sharp edges rounded by means
of a file or rasp, without further trouble. Towards the middle and
base, however, the core and the wvasculo-sensitive membrane are
involved, and the operation is more serious.

If the horn is feactured or diseased, amputation is effected below
the part, by means of a thin, sharp, fine-toothed saw, which should
be previously smeared with lard or oil. The horn-tissue should first
be sawn in a circular manner, but not quite through to the sensitive
membrane, so as to abridge the suffering. Then the bone is sawn
through as rapidly as possible, the head on that side being held a
little lower, so as to prevent the blood and bone-sawings falling into
the sinus. The saw is held in the right hand, while the left steadies
the horn firmly, especially when this is nearly cnt through, in order
to prevent its breaking. In complicated fractures, it may be neces-
sary to employ the knife and saw.

CoNsECUTIVE TREATMENT, —When the horn is removed, the wound should be
sponged and cleansed with cald water, allowing some to fall into the cavities of
the core to free them from blood and fragments of bone, which the animal itself
aids in doing by shaking its head, and a few drops of water in its ear will cause
it to do so more energetically. Then a pad of carbolized tow is placed on the
wound and down the sides of the horn, and maintained there by & few turns of
a bandage passed around it and the other horn ; or the Maltese-Cross bandage
(I"ig. 157) may be placed over the pad, the whole being kept in place by means
of a long bandage applied spirally on the stump of the horn, and several figure-
of-8 turns between this and the opposite horn.  When the entire horn is ampu-
tated, large tow pads are placed on the wound, and fixed by a long bandage
passed several times around the head and the intact horn.

It has been recommended to cover the wound with a pitch-plaster, which is
maintained without a bandage.

The dressing should ‘not be removed for some time—one or two weeks—unless
the animal is suffering pain, when it will be necessary to uncover and cleanse the
wound. Pus can only be removed from the cavity by syringing it with water,
little of which introduced into the ear makes the animal toss its head and so
expel the fluid from the horn and sinus.

The carbolized dressings are to be continned until the granulations have at least
partially closed the wound, and suppuration has ceased. The animal must be
secured, while being dressed, by a short collar-rope attached to a post, the opposite
fore-leg being strapped up.

The edge of the horn should be rounded with a file or rasp,

Amputation of Horns in the Young Animal.

This operation is practised on calves two or three months old, the
rudimentary horns being removed, with the view of increasing the
milk and flesh producing qualities of the animals.

OPERATION.—An ordinary gouge will suffice, but a convenient
instrument is the old-fashioned gun-wad punch, very sharp, and
fastened in a handle ; the circular opening of the instrument should
be sufficiently large to surround the base of the horn.

The hair is clipped off around the little prominence which marks
the site of the young horn ; then the calf is placed on its side and
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held by two assistants. The operator, with his left hand resting on
the head, passes the instrument perpendicularly over the horn, and
pressing strongly, and in a slightly rotatory manner, euts through

Fia. 289,
Ruyoving 1HE HORNS OF 1HE Cavr—FIRST STAGE.

the soft tissue to the frontal bone (Fig. 289), completely isolating
the little knob of horn. The hand is then depressed until the

instrument is more or less horizontal (Fig. 290), and the portion is

Fro. 200.—Jbid., SEcoND Brace.

gouged out. The wound is sponged, an ordinary styptic applied, or
the hemorrhage suppressed by actual cautery, and the other horn
removed in the same manner. Nothing further requires to be done,
as the wounds soon heal.
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- SECTION XIV.
EXTRACTION OF FOREIGN BODIES FROM WOUNDS.

The extraction of foreign bodies from wounds may be easy or
difficult, according to their situation, form, and nature. In many
instances they are readily removed when superficially situated; in
others their removal is dependent upon skill in manipulation and
accurate anatomical knowledge, especially when they are deep-seated
and have penetrated by an irregular track.

In the removal of foreign bodies, and especially those lodged by
firearms, which will be chiefly dealt with here, not only has their
extraction to be considered, but likewise the modification of the
wounds they have made, so as to render them more simple and readily
cicatrizable, while their subsequent treatment must also be kept in
view.

Much will depend upon the situation and the nature of the wounds,
as well as the foreign bodies. In wounds caused by firearms, it is
generally taught that they should be well opened up immediately
after their produetion, so as to relieve the subsequent tumefaction of
the tissues, favour the escape of sloughs, pus, and the foreign bodies
themselves. But this dilatation is not always necessary, or even ad-
vantageous, and in the neighbourhood of large joints, important
burse, or large vessels or nerves, it may be dangerous. When a
bullet is deeply lodged and has only made one opening, the wound
may be incised to such an extent that it represents a cone, the base
of which is towards the surface and the apex at the projectile. If
the wounded region is provided with strong aponeuroses, it may be
advisable to make several incisions around their circumference, to
prevent strangulation of the tissues. :

‘When the ball has made two openings and followed a short track,
dilatation is needless ; but in the opposite condition, the two wounds
should be incised to some extent, in order to prevent strangulation
and gangrene. When, however, the tissues are much contused and
benumbed, incisions should not be attempted, as they are apt to
increase and hasten gangrene ; and in all cases they should not be
made unless the indications for doing so are precise.

In order to remove the foreign body or splinters of bone, or to ligate
bloodvessels, dilatation of the wound is, as a rule, necessary, and
this dilatation may require to be carried as far as the vessel, or
the substance to be removed.

The manner of making the incision has been described at pages 74
to 85. It is usnally made by means of the scalpel, or sharp or blunt-
pointed bistoury and director (Fig. 90); or the finger may act as a
director. The incision is made according to cireumstances, but
usually upwards and downwards, and parallel to the direction of the
large vessels and nerves. To prevent or relieve strangulation of
tissues, the extent of the incisions will depend upon the tumefaction

and the character of the tissues—muscular being more largely in-
17
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cised than fibrous—the cuts always extending beyond the strangula-
tion, If this is caused by an aponeurosis, a T-shaped, crucial, or
stellate incision (Fig. 92, a, ¢, f) is best.

If there is hemorrhage, this must be checked in the manner
described at page 98.

Before attempting the extraction of a foreign body which is not
visible in a wound, it is necessary to be assured of its presence, and
to learn as much as possible of its shape, volume, position, course,
etc. The position of the animal at the moment when it was wounded,
the presumed nature and shape of the foreign body, and its point of
entrance, should be ascertained. The harness or equipment the
animal wears or has worn, should also be examined to discover whether
any portion of it has been carried into the wound ; then the latter
should be serutinized, to ascertain whether it is simple or multiple ;
in the latter case the openings are compared with each other, and
upon their characters, with regard to entrance and exit wounds, will
the probability of the presence of the foreign body be founded.
For it must be remembered that the existence of two wounds is not
always evidence that the foreign body has escaped, as it may have
divided into two or more parts, one of which only has made its
exit.

Sometimes the foreign substance is discovered by palpation, or a
prominence on the surface at some distance from the wound ; and to
facilitate its discovery, if in a muscular region, the museles should be
relaxed as much as possible. The interior of the wound should not be
explored until a careful superficial examination hasbeen made; neither
should it be explored when inflammation is present in the part.

Exploration of the wound may be made by means of a probe of
whalebone, lead, or silver. Nelaton’s gun-shot probe has a porcelain
tip, which becomes leaded when brought into contaet with the bullet.
The hest probe is the finger, as it possesses the sense of touch and
does not lacerate the tissues. But it frequently happens that it is
not sufficiently long to rveach the bottom of the wound, and the
ordinary probe must be employed. This should be moderately thick,
more or less flexible, and not likely to break. An S-shaped probe
has been recommended for the extraction of foreign bodies, as it
may serve to displace these.

In using the probe, it will often be found advantageous to vary
the position of the part, particularly with the object of placing it as
it was at the moment of the accident, so as to discover the track
and situation of the penetrating body. In many instances, and
especially with projectiles, this exploratory probing demands much
patience and judgment, and is not always successful.

Extraction of foreign bodies is not always possible, or it may be
inopportune or dangerous at a particular time. It is indicated when
the body is not very deeply buried, readily accessible, and lodged
in tissues, the lesions of which are not likely to cause serious dis-
turbance. But when the foreign substance cannot be reached with-
out making large and deep incisions, the danger from which is greater
than that from the presence of the substance, it is advisable not to
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_attempt its extraction, as it may become encysted, be expelled
spontaneously, or in time appear in a situation favourable for surgical
removal.

When, in addition to the foreign body, there are splinters of bone,
these should be extracted, except when they are firmly adherent,
either by periosteum or the soft tissues, and are likely to live and
become united again ; if these will not be a cause of danger, it is
better to leave them in place than make a large wound to remove
them.

‘When extraction is practicable, it ought to be achieved as soon as
possible, and before inflammation sets in; if this has taken place,
attempts at removal should be delayed until it has subsided and
suppuration is going on. In many cases it may even be advantageous

Fic. 201.—BuLLET FORCEPS, WITH SHIFTING BLADES,

to wait for this period, the foreign body being then more easily
extracted.

When the foreign body has not penetrated too deeply, it may be
removed by the aperture of entrance, which may be dilated in the
manner described, if found to be too narrow. If there is danger of
wounding important organs, or the track of the wound is long and
tortuous, and obstructed by the soft parts, it is generally advisable
to make a counter-opening, which possesses the advantage, besides
facilitating the operation, of affording additional escape for the pus
and sloughs, and thus hastens the healing of the wound. This
counter-opening is especially desirable when the foreign body is felt
beneath the skin.

Fi1G. 202.—CureTTE BULLET EXTRACTOR.

‘When hones intervene in the removal of the foreign hody, it may
be necessary to have recourse to trepanation or resection of these.
The hone is either trepanned above the foreign body, which is
removed with the excised piece withdrawn by the instrument, or an
opening is made on one side of this, through which the latter may
be seized or expelled. Trepanation is more particularly performed
on the head, under these circumstances.

If the wound is extensive, the foreign body not deep and not
firmly fixed, the fingers may suffice to extract it; sometimes it falls
out by its own weight when it is loosened in the wound; or the
probe (especially if S-shaped and rigid) may bring it so near the
surface that ordinary forceps can grasp and withdraw it.

17—2
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Bullets embedded in or between bones are removed in this way,
the probe playing the part of an elevator, by being pushed under
one side of the projectile (if need be by a lateral opening).

In other cases, when these means fail, special instruments are em-
ployed in the shape of forceps, which vary in design. Those for the
extraction of bullets are particularly diversified in shape, but in
veterinary practice the simplest are always preferable. In some
cases the ordinary dressing forceps (Ifig. 148) will suffice ; but in
others, and especially for the extraction of bullets, a modification of
this forceps is necessary. .

The simple bullet-forceps with shifting blades (Fig. 291) answers
well, as one blade can be introduced at a time, and both blades
jointed when they have been placed on each side of the object; a
blade, if used alone, can he made to serve as an elevator or curetfe.

Another simple form of bullet-extractor is that of Coxeter, which
closely resembles that of Thomassin. This is a long hollow tube,
spoon-shaped at one end, with a handle at the other. Through it
moves a rod which, upon the curved expansion at the end being
placed on the bullet, 1s pushed against this, and so retains it while
it is being withdrawn (Fig. 292).

In operating for the extraction of foreign bodies from wounds,
the manner of operating, and the skill and instruments required,
will depend not only upon the sitnation of these bodies, but on
their form, volume, and other circumstances, for which no special
directions can be laid down.

CoNSECUTIVE TREATMENT.—Wounds caused by foreign bodies do not heal by
first intention, whether these be extracted or not, but nearly always suppurate,
and their treatment must be chiefly based upon this fact—that which is necessary
in all suppurating wounds being required here. Cold-water dressings, or con-
tinuous irrigation, to subdue the inflammation, and carbolized oil or lint, or other
detergent and germicide dressing, applied at intervals, with compresses maintained
by a moderately tight bandage, should be adopted in ordinary cases. If there is
much suppuration, the formation of abscesses should be prevented, as well as the
lodgment of pusaboutbones. Above all things cleanliness is necessary, especially
during hot weather, and the wounds should be protected from flies and dust.
Setons through the wounds sre to be condemned, unless perhaps in exceptional
cases, as when there may be detached pieces of bone which cannot be removed by
manual skill. Primary and secondary hemorrhage, or fractures of bones, must
be treated in the manner already prescribed.

SECTION XYV.
TREPANATION, OR TREPHINING,.

Trepanation or trephining consists in making a perforation in a
bone or bones, with the view of reaching a eavity, removing diseased
or displaced bone, or fulfilling some other surgical indication. Though
most frequently practised on the head, yet any bony surface may be
trephined.

It is resorted to in compression on the brain by blood, pus, de-
pressed or fractured bone, or entozoa ; when a foreign body, asa
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bullet, is lodged in the bones of the cranium ; when the bones of
“the face are fractured and depressed, rendering respiration difficult ;
in removal of molar teeth, by opening the maxillary sinuses, and
punching them out ; in catarrh of the membrane limng the frontal
and maxillary sinuses, with purulent collections in these cavities, or
when polypi or other tumours form in them; in cases of hypertrophy
of the superior turbinated bone in the horse, giving rise to impeded
and noisy respiration, when the nasal bone is trephined ; also when
parasites exist in the nasal cavities in the horse, sheep, or dog; in
chronic catarrh of the horns of bovines, with pus in the cavity of
the core and frontal sinus, when the base of the horn is trephined.
Trepanation has also been practised on the scapula, in cases of dorsal
fistula, when pus lodges between that bone and the side of the chest;
rarely on the bones of the limbs, for the removal of sequestra; and
still more rarely on the hoof, in cases of laminitis, the opening so
made serving for the evacuation of blood or pus, or through which
to practise blood-letting.
InsTRUMENTS.—The ordinary carpenter’s gimlet or brace-and-
bit have often been employed as trephining instruments, but each of

Fic. 295. —OrpiNany TREPHINE.

them has been modified to serve the purpose better. The common
surgical trephine (Fig. 293) consists of a stalk, handle, and sharp-
toothed cylinder, or ecircular saw, in the middle of which is a steel
point that can be more or less projected beyond the cylinder, to fix
in the bone, by means of a slide in the stalk. The second form of
trephine (trepan) is like the brace-and-bit of the joiner, consisting
of a toothed cylinder and a steel point (Fig. 294, @), as in the other
form, with a spring (c) to retain these, in a crank handle (¢), upon
which pressure can be applied either by the hand or breast at the
opposite end (d).

The first instrument requires only one hand, the second two
hands ; while the latter, though more powerful and rapid in its
action, requires greater care. The first cuts by a semi-rotatory, the
other by a rotatory movement.
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If only a simple perforation is to be made into a bone, a common
gimlet may be employed, or the trepan armed with a joiner’s ¢ bit.’

An ‘elevator’ is sometimes used to lift up and detach the circular
piece of bone cut through by the trephine, and to prize up a depressed
or fractured bone, after an opening has been made near it. This is
a flat, narrow, steel lever, slightly curved at the extremity, introduced
beneath the bone.

FiG. 204,—Bracr axp Bir TREPHINE, oR TREPAN.

A brush is also convenient to remove the bone sawdust during
the operation ; and in addition to all these, a bone-gouge and mallet
are useful in special cases, and sometimes a bone saw should be at
hand ; while dissecting forceps, scissors, suture needles and thread,
as well as a sponge and water, are always necessary. Fine tow
(carbolized), a head bandage (if the head is to be operated on),
ordinary bandages, and tape, should be provided.

StruaTioNs For TREPANATION.—The necessity for trepanation
in certain circumstances has been alluded to. It is desirable that
the situations usually selected for the operation, and the peculiarities
of these, should he noticed. It may be noted that, if possible, the
angles and thickest parts of bones, and also muscles, veins, and
nerves, should be avoided.

In the HoRsE, trepanation is ususlly practised on the cranium,
forehead, or face ; rarely elsewhere. On the craniwm, it is resorted
to in cases of fracture of the cranial hones, with depression of the
fractured portions, the object being to raise and, if need be, remove
these. Trepanation is therefore performed on the sound bone
immediately contiguous to that which is depressed, the exact spot
being determined by anatomical and other considerations. The
operation may also be required for the evacuation of blood, pus, or
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other fluid from the cranial cavity of the horse, the parietal bones
~ being those most favourably situated for perforation in such cases.

But it is most frequently resorted to in disease of the frontal and
maxillary sinuses, especially when there are collections of pus in
these; and the latter sinuses are also sometimes opened for the
removal of carious molar teeth. In order to open these sinuses
effectively and with safety, their anatomical arrangement should be
perfectly understood by the operator.

The total capacity of the sinuses on each side has been estimated
3t. '?:le.!aﬂy one pint, and they will contain about eighteen ounces of

ui

The frontal sinuses are situated between the orbital arches and the
cranial and nasal cavities; the two are completely separated from
each other in the middle line by a solid plate of bone; each cavity
is intersected by numerous imperfect septa, while the cavity itself

Fia. 295.— PoINTs Fonr OPENING THE SINUSES IN THE Horse's FACE: A, OPENING INTO THE
Is.sr‘.rr FroNran Siwvs; B, Ditto BupErior MaxiLLary Sixus; Ditto 1NFERIOR MAXILLARY
INUS,

communicates with the superior maxillary sinus. The most favour-
able point for operation is the centre of each sinus. This is found
on a horizontal line drawn between the middle of the orbital arch
on each side (Fig. 295, A); but the opening may safely be made half
an inch or so above this line, or as low as a horizontal line between
the inner angle of each eye, though this involves the upper end of
the nasal bone. The opening should be in the space between the
frontal suture and the eye.

The mazillary sinuses are the largest, and are divided into superior
and inferior by a complete septum, while they are separated from
the two sinuses of the opposite side by a perfect bony partition.
They are situated on each side of the face, below the orhital cavity,
the superior being next that cavity, the inferior lower down the face.

The superior sinus communicates with the frontal, ethmoidal, and
spheroidal sinuses, and below with the nasal cavity of the same side ;
and, provided with numerous imperfect septa, it contains the fangs
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of the two last molars, which project into the cavity. The best
point for opening it is at an equal distance between the internal
angle of the eye and the zygomatic ridge (Fig. 295, 1), behind the
nasalis longus muscle.

The inferior sinus, excavated in the superior maxilla, is completely -
separated from the other, and communicates only with the corre-
sponding nasal cavity by the meatus common to all these sinuses.
It is divided into two parts, the internal of which passes into the
maxillary turbinated bone, while the external contains the fangs of
the fourth, and sometimes also those of the third, molar. It should
be opened about half an inch above the zygomatic ridge, about an
inch before its termination (Fig. 295, ¢). Lower than this point,
the branches of the glosso-facial artery and vein are exposed to
injury.

When the object is to remove purulent collections from the sinuses
and medicate their lining membrane, it is advisable to make two
openings — one into the frontal and another into the superior
maxillary sinus.

The nasal bones may be trephined at nearly every part.

* In the Ox, in disease of the horn core, the base of the horn is
usually the seat of operation, as there the frontal sinus is opened and
the large cavity it forms is exposed.

In the SHEEP, trepanation is performed for the removal of hyda-
tids, the cysts of which are lodged in the ecranial cavity; the
opening is made where the bone has become thin and elastic from
the internal pressure.

OpERATION.—With the HORSE, if the head is to be operated upon,
the animal should be placed latericumbent, on the side opposite that
to be trephined. The head and neck should be elevated to a conve-
nient degree by trusses of straw, or sacks filled with that material
placed beneath ; and one or two assistants must hold the head down,
if an ansthetic has not been administered. The hair is removed
from the part, and with the scalpel a T- or V-shaped, crucial, or
semilunar incision (Fig. 92, a, b, ¢, d) is made through the skin to
the periosteum. The skin and other tissues are dissected back, to
leave sufficient surface of the bone exposed for the trephine to act
upon. In the centre of this, the steel point of the trephine makes
a perforation sufficient to steady the instrument, owing to its pro-
trusion beyond the level of the cutting teeth, which should all be
made to cut equally deep by the hand of the operator inclining it
where the bone is thickest. The pressure must be steady and firm
until perforation is nearly complete, when it should be lighter, to
avoid pushing through the detached piece of bone. The trephine is
turned in a semicircular manner from right to left, or »ice versd, until
the groove is sufficiently deep to dispense with the centre point, which
may then be withdrawn in order to prevent injury to the subjacent
membrane. At intervals the bone-dust may be brushed away from
the instrument and the bone, and if there is bleeding the blood is
removed by 4 sponge. When the piece is almost cut through (which
is evidenced by its becoming rather loose), the trephine is dispensed




TREPANATION, OR TREPHINING. 265

with, the blade of a strong knife or an elevator is pushed into the

—groove and raises the piece on one side, while the thumb of the left
- hand steadies it on the other side. When detached it is seized by
the forceps and removed.

In trephining the cranium, great care is necessary to avoid
wounding the meninges of the brain or pushing in the disec of bone.
Any asperities remaining around the margin of the opening should
be removed by means of strong cutting foreeps.

The wound is then cleansed, and any ulterior operation required
is performed.

It is rarely necessary to throw down the Ox, the head being
merely pulled up to a post in the manner already described, and held
by one or two strong assistants,

The SuEEP should be placed upon a table or bench, its feet tied,
and the head steadied by assistants. The trephine should be small
—not more than half an inch in diameter, and the opening made
where the bone is attenuated and elastic, as the hydatid may then
be probably removed in fofo.

With regard to trephining for fractures of the face or cranium,
the mode of operating is similar, the object being to raise or remove
depressed portions of bone. For the eranium, in simple or com-
minuted fracture, unless there are symptoms of cerebral derange
ment, operative interference is generally unnecessary; in compound
fracture with depression, however, even when unaccompanied by
these symptoms, operation should be resorted to without delay. It
must be remembered that certain parts of the cranium should not
be trephined, as the occipital bone, and immediately above the
venous sinuses of the dura mater. Fracture of the face-bones rarely
requires trephining, unless they are depressed and likely to interfere
with respiration.

In trephining for fracture, the hair is to be clipped or shaved
away from around the seat of operation, and the bone to be
trephined, if not already exposed by the acecident, is laid bare by a
crucial or T-shaped incision. The trephine or trepan may be large
or small, according to the object in view—i.c., the removal or eleva-
tion of bone as a source of compression, or the evacuation of subjacent
fluid, such as extravasated blood or pus. The trephine, with its
centre-pin projecting and fixed in the solid bone, at such a distance
from the fracture that the circular or semicircular piece removed
will eommunicate with the edge of the depressed part, and allow
space for its removal or elevation, is rotated with a firm, steady,
and even-moving, but light-bearing action.

A sufficient depth of groove having been made, the steadying
centre-pin is withdrawn from the instrument, lest passing too far
through, it may wound the membranes or brain itself. Complete
section of the outer table and passage of the teeth of the trephine
into the diploe, is manifested by the altered character of the bone-
dust thrown up by the saw—the dry, mealy powder of the hard
bone of the external table giving place to soft, blood-tinted defrifus ;
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while the hand of the operator experiences %a sensation of yielding
when the instrument is entering and passing through the diploe.
Then the trephine must be worked very lightly and cautiously, and
withdrawn every two or three turns as it approaches the dura
mater, inorder that the groove may be examined with a probe or
pointed instrument, to ascertain the depth and uniformity of pene-
tration around the circular piece of bone. When this appears to be
loosened, it is removed by an elevator gently introduced into the
groove, and ‘the particular object of the operation can then be
accomplished. Pus, or blood will, escape, or may be evacuated ; or
depressed bone may be raised. by insinuating the elevator beneath
it through the artificial opening, and bearing on the finger or edge
of the firm bone as a fulcrum.

Loose fragments of bone and débris must be carefully removed,
the wound sponged, and, if necessary, the flaps of skin are laid down
and secured by a few sutures.

In trephining for suppuration in bone—an operation attended
with the greatest advantage—a crucial incision it made immediately
over the abscess, down to the bone itself. A small trephine, having
no projecting rim to oppose its entry, is then applied and worked
through the dense bone : penetrating to some depth, and entering
the cavity of the abscess. The circle of bone is detached and re-
moved byan elevator or gouge, and the pus evacuated. If only a
small quantity or'mone appears, the bone must be further penetrated
by the gonge mntil the cavity is fully opened, as it sometimes
happens that no pus is discovered on raising the piece of bone by
the trephine, and it may be necessary to pierce the exposed part i
various directions to find traces of it; then the oozing aperture
should be freely enlarged with the gouge.

CoNsEcUTIVE TREATMENT.—This will vary with circumstances connected with
the nature of the disease or accident for which trepanation was necessary. If it
is required to have the wound healed as rapidly as possible after the operation, as
is generally the case with regard to the removal of entozoa or fractured pieces of
bone, or elevation of depressed bones, the borders of the skin are brought together,
a piece of carbolized lint is placed over the wound, and over this some pledgets of
carbolized tow. These are retained by a long bandage two or three inches in
width, which is passed in figure-of-8 fashion around the head, including the lower
jaw and each side of the neck, and the ends secured by pins or sewing, the whole
being covered, if necessary, by a light hood or head bandage (Figs. 167, 168). The
bandage and dressing are not removed for several days, but kept damp with car-
bolized water ; after which the lint and pledgets of tow should be renewed.

Trepanation of the sinuses or face bones does not require such careful consecu-
tive treatment, as a rule. If the openings are to be immediately closed, it is suffi-
cient to place the borders of the incised skin in apposition, and apply either a pitch !
plaster or bandage over the wound.

But if it is desired to keep the sinuses open for some time, this may be effected;
byfilling the apertures with a firm pledget of tow, lint, or linen. A cork steeped’
in a solution of carbolic acid answers very well. But these should always be !
secured to the head, collar, or horn by a piece of twine to prevent their falling 4
into the sinus. When the wound is to be healed, it is only necessary to leave out.
the plug or tent. N
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