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PREFACE T0 THE EIGHTH EDITION.

Wies a Manual has been before the profession for
twenty-five years, it becomes almost unnecessary to
repeat what has been said many times—viz., that the
book is addressed to beginners, and makes no pre-
tension to be a systematic work. 1 can only feel
flattered that, according to the author of ¢ Donovan,”’
« Heath’s Minor Surgery” formed the favourite

reading of the hero of that popular novel.

CHRISTOPHER HEATH.

36, CAVENDISH SQUARE
July, 1886,






PREFACE T0 THE FIRST EDITION.

e ——

Iy writing the following pages, my object has primarily
been to offer to those young surgeons, who are holding
the responsible post of house-surgeon or dresser in the
various hospitals and dispensaries, some hints on the
treatment of the numerous accidents and emergencies
daily coming under their care. Having myself filled
the offices of dresser and house-surgeon to a metro-
politan hospital, and having, moreover, been a constant
attendant at two such institutions since that time, I
venture to hope that the suggestions here incorporated
will be found serviceable. It has been my endeavour
to avoid, as far as possible, the repetition of matter
which will be found at greater length in the various
handbooks of surgery, and rather to call attention
to those minor points which are imparted only by
oral instruction, or are simply imitated from one’s
predecessors.

Although, for convenience, specially addressed to
house-surgeons, I am not without hope that these

suggestions may be found serviceable by any who are
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surgery, which, after all, tend greatly to the success
of surgical practice ; and particularly by those who may
not have had the opportunity of residing for a time
within the walls of an hospital,

In the chapters on ¢ Bandaging ” and “ Apparatus ”
I have endeavoured to avoid unnecessary complexity,
at the same time, however, alluding to most of
the appliances in common use in the metropolitan
hospitals, the greater number of which 1 have visited
with this special object in view.

The illustrations are all new and original, being
careful copies, by Mr. Swain, of Bouverie Street, from
photographs taken for the purpose, under my own
superintendence,

I have to thank numerous friends for kind sugges-
tions and assistance, and specially Dr. Anstie, for
revising the chapter on ¢Chloroform,” and Dr.
Buzzard for his artistic assistance with regard to
some of the illustrations, and for selecting the phar-

macopeeial formulse at the end of the work.

CHRISTOPHER HEATH.

April, 1861.
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RY AND BANDAGING

FOR

HOUSE-SURGEONS,

ETC., ETC.

MINOR SURG

INTRODUCTION.

TaE office of house-surgeon to a public hospital 1s one
of the most responsible posts a young surgeon can
occupy, and, at the same time, its value in giving him
both experience and confidence can scarcely be too
highly estimated. Before, however, entering upon the
more purely surgical duties of the house-surgeon, it
may be well to say a few words on his relation to the
other officials of the establishment, to the patients,
and to the public.

Being resident, the House-SURGEON has the entire
charge of all the surgical in-patients during the absence
of the principal medical officers, and under his care
also come all the casualties which may occur between
the regular visits. This rule is modified in some
hospitals by the fact that the DREsSERs are held re-
sponsible for the welfare of both in-patients and casual-
ties, the house-surgeon occupying merely the post of a
supervisor, who can be appealed to in the event of
any special emergency ; but, for brevity’s sake, in the
following pages the term House-Surgeon is employed
to signify the responsible and acting officer.

It is obvious that the above arrangement must
modify materially the relative positions of house-sur-

1




2 MINOR SURGERY AND BANDAGING,

geon and dresser ; in the one case the dresser being
entirely subordinate, while in the other he acts in
a great degree on his own responsibility. It 1s not
within the scope of this work, however, to enter into
these minutice, which are sufficiently regulated by the
traditions prevalent in each institution.

The relation of the house-surgeon to the VisiTiNG-
SURGEON varies also in different institutions, and with
different individuals. Some visiting-surgeons wish to
do everything themselves, and are very wroth if a house-
surgeon has opened an abscess or tightened a bandage;
while others allow their subordinates considerable
liberty, provided the patients suffer no harm. Here,
again, tradition and observation during student-life
will enable the house-surgeon to keep clear of all
collision with his superior officers ; and he is certainly
bound to respect the reasonable prejudices of, each
surgeon with regard to the details of his practice, and
not to attempt to bring the practices of two or three
individual surgeons to one uniform level, by which all
possibility of comparison would be lost.

It is most important, both for his own comfort and
for the welfare of the patients, that the house-surgeon
should keep on good terms with the non-medical por-
tion of the establishment, ordinarily represented by a
SECRETARY and a MATRON. These latter officers being
permanent, and often of long standing, have frequen tly
considerable power with the committee and governors
at large, and have unfortunately also occasionally very
strong views with respect to the manner in which the
house-surgeon’s duties are to be conducted ; and it 1s
sometimes difficult to venture in the least degree from
the beaten track, even in a good direction, without
offending their prejudices. A gentlemanly bearing
and the exercise of proper tact will, however, often
enable a house-surgeon to overcome difficulties at firs
sight insuperable ; and it will generally be found, that
when a house-surgeon has got into ¢ hot water ” with
the officials, it has been owing to some false step or
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want of courtesy on his own part. Should the house-
surgeon find, however, that he is interfered with in
the proper discharge of his duties by any one, he 1s
bound to state the facts to the superior medical officers,
that the matter may be at once investigated and set
right ; for if any encroachment be permitted, the next
occupant of the office may be still more harassed in
the proper fulfilment of his charge.

Tt is to be hoped that the house-surgeon will never
interfere with the duties of the CHAPLAIN, seeing that
the spiritual care of the sick is not within the house-
surgeon’s province ; the only difficulty at all likely to
arise in this quarter is the tendency of some chaplains
to prolong their visits to the wards, to the inconvenience
of the dressers and others: but this can be easily
remedied by a proper representation of the fact. The
house-surgeon is bound to respect the privacy of a
ward when prayers are being read, except in the case
of accident or sudden emergency, when everything
must yield to the necessities of the case.

Since most hospitals have medical schools attached
to them, the house-surgeon may be of the greatest
possible service to the STUDENTS, by encouraging their
visits to the wards, and by taking the trouble to give
a little clinical instruction in making his rounds.
This will prepare himself also for more formal clinical
teaching, should he ever occupy the position of surgeon
to an hospital ; and since to teach is to learn, he can
have no better way of improving himself in the practice
of his profession. It would be well also if the house-
surgeon would bear in mind the necessity for clinical
observation, and take care that, when possible, the
students should be summoned to witness any operation
or remarkable accident which may occur at other than
the regular hour of the surgeon’s visit. With this
view, also, the house-surgeon might possibly be self-
denying enough not to reduce all dislocations, ete.,
instamter, when an hour’s delay would not be of the
smallest consequence to the patient, and would allow
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the students to see an accident such as they may be
soon called upon to attend in private, and to witness
its appropriate treatment at the hands of the visiting-
surgeon. The house-surgeon must of course guard
his patients against the meddling of inexperienced
students, and have due regard also to the comfort and
privacy of the wards, especially those occupied by
female patients.

As the well-doing of the patient depends in no
inconsiderable degree upon the good understanding
between the house-surgeon and the Nugrsks, its main-
tenance should always be aimed at. Nurses often have
views of their own with regard to the treatment of
cases, which, if kept within preper bounds, may be
of considerable service, for the inexperienced house-
surgeon may not:infrequently gain useful hints from
an intelligent woman who has been for years in the
wards of an hospital ; he must be careful, therefore,
not to disgust his subordinates, in the first blush of
office, by any sweeping revolutions or startling novel-
ties. By an invariably courteous, and at the same
time firm, behaviour, the house-surgeon will soon gain
the confidence of nurses, who would perhaps prove
insubordinate to a vacillating and rude officer, of even
greater professional abilities. Two difficulties which
are to be guarded against with respect to the nurses
are, the tendency they have (in order to save trouble)
to do all the dressings themselves instead of leaving
them for the proper dressers, and the exhibition of
favouritism to certain patients. To obviate the former,
the dresser must be careful to attend in proper time,
so that the general business of the ward is not delayed ;
and the latter must be judiciously checked, or, if neces-
sary, may be prevented by transferring the patient to
another ward. It can hardly be necessary to deprecate
in the strongest terms any undue familiarity between
the house-surgeon and the nurses or female patients,
which no one who has any proper sense of honour
would allow himself to indulge in for a moment.
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The IN-PATIENTS are in most hospitals admitted
under the surgeon of the week or day on which they
may happen to apply, but invariably any'case sent
specially to any individual surgeon is admitted under
his particular care, and the house-surgeon should be
careful to attend to this, as the infringement of the
rule generally creates some ill-feeling. The division
of the beds among the several surgeons will vary in
different institutions, and there is generally an under-
stood “give and take” arrangement which obwviates
all overcrowding.

Unless evidentlyperfectly clean, or unless the severity
of the injury or disease prevent it, all in-patients should
have a warm bath before being put into bed, and even
when the bath is not available, as much dirt as can
should be removed by the nurse with soap and water.
Except in the case of some sudden emergency, a patient
should never be put into a bed lately occupied by
another without the linen having been changed, and,
if at all soiled, the blankets also. (In all hospitals the
rule is that when a death has occurred the whole of the
bedding should be changed.) The allowance of clean
linen to each bed varies very considerably in different
institutions, and a change will be required much more
frequently in some cases than in others; but where
the allowance is small, a neat appearance can be given
to the beds by always placing a clean sheet first atop of
the patient, and after a day or two shifting it to under-
neath him, and replacing it by another clean one, and
so on. The house-surgeon should not consider the
details of the bed of a patient as infra dig., since his
progress may materially depend upon his comfort in it.
It will often make all the difference between a good
and a sleepless night to a weary patient, if all erumbs,
ete., are carefully swept out of the bed, and the sheets
are thoroughly smoothed and tucked in on each side.

With regard to Dier the house-surgeon has more
liberty in some hospitals than in others, but should
always endeavour to avoid extravagance, and particu-
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larly the continuance of large quantities of stimulants
or extras after the necessity for their administration is
past. A table of the diet-rolls of some of the metro-
politan hospitals will be found at the end of this book.
Some little skill will be necessary in order to suit the
capricious appetite of a failing patient, and there is
ordinarily no difficulty in obtaining special niceties for
such cases, on making a representation of the facts to
the matron or steward.

In the matter of MEpICINE the house-surgeon should,
as a rule, not commence a course of treatment without
the sanction of the visiting-surgeon, and should he be
obliged to make any alteration in the surgeon’s absence,
must be careful to inform him at his next visit, other-
wise neither surgeon nor patient will have fair play.
Even in cases where no medicine is required, it satisfies
the patient’s mind to have something on the medicine-
card, and hence ‘B Haust. Sennz co, f3]ss. pro re nata’
is a useful preseription.

FrESH AIR is, perhaps, more necessary than medicine
for surgical patients, and the house-surgeon should see
that the ventilation of the wardsis properly carried out,
and, if possible, that the windows are opened at certain
periods of the day. Attention must, however, be paid
to the state of the atmosphere and direction of the wind,
for if, with a bitter east wind, windows facing that way
are opened, the patients will often suffer severely from
catarrh or erysipelas, Window-sashes which direct the
current of air upwards can often be opened when the
ordinary draughty windows would do much harm to
the patients. The use of disinfecting lotions, etc., will
do away with much of the offensive odour of unhealthy
wounds, and, if necessary, cloths may be hung round
a patient’s bed soaked in some disinfecting fluid, which
may also be sprinkled on the floor. A pill-box, per-
forated with pin-holes, and filled with metallic iodine,
is found in the cancer wards of the Middlesex Hospital
to be a most effectual deodorant when affixed to each
patient’s bed ; and at Guy’s Hospital, Dr. Steele has
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contrived a revolving jﬂek—tuwal in miniature, one end
of which passes through a trough containing a solution
of carbolic acid, which is thus constantly evaporated mn
the neighbourhood of offensive or contagious cases.
The water-closets and urinals in connection with the
wards should be occasionally inspected, to see that they
are perfectly sweet, and when the bed-pan is employed
it should contain a little disinfecting fluid or powder,
and be emptied immediately after being used. Those
patients who are able to do so should be encouraged
to go out into the fresh air, and all who are able should
be up during the day-time, and, if not strong enough
to be thoroughly dressed, may lie outside the bed with
advantage.

The prevailing custom of constantly scrubbing the
floors of the wards with soap and water has a decided
tendency to maintain a moist, unhealthy atmosphere,
particularly in the winter months. The practice of
polishing and dry-rubbing the floor would be a great
improvement, and is said (e.g. at Birmingham) to have
a direct tendency to reduce the mortality from ery-
sipelas, ete.

The house-surgeon should make an invariable rule
of seeing all cases of ACCIDENT as soon as he 1s called
tothem. In the great majority of cases a few minutes’
delay would be of no consequence ; but as it 1s impos-
sible to say when the highly urgent cases may occur,
the house-surgeon—having due regard to public opinion
and the verdict of a coroner’s jury—should always
give his immediate attendance. The decision as to
the necessity for the admission of a case of accident is
sometimes a matter of difficulty, and will be influenced
a good deal by the number of vacant beds, etc.; but in
doubtful eases it is much better to err on the safe side,
and take in a patient for a day or two, than to run
any risk of mischief occurring during treatment as an
out-patient. This is especially advisable in any case
brought by the police, and likely to be the subject of
legal investigation, Cases present themselves occasion-
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ally at hospitals which are obviously unfitted for ad-
mission, either from being incurable, or from the fact
that they are suffering from want rather than disease,
These, if summarily dismissed, may be bandied about
between workhouse officials, until (as has positively
occurred) the unfortunate sufferer has died of inanition
in the street. A coroner’s jury, finding that admission
was refused to a patient in a dying condition, will
naturally lay the onus upon the house-surgeon, whom
it behoves, therefore, to take some little pains to avoid
such a misfortune by calling the attention of the lay
officials to the case, when they will at least give some
nourishment to the applicant before he is dismissed,
and possibly take steps to secure his immediate admis-
sion into a suitable asylum.

A house-surgeon is a good deal pestered for CErTIFI-
cATES of illness for clubs, ete., and should be provided
with printed forms, which can be readily filled up.
Caution should be exercised in giving certificates to the
police (except when a patient is unable to appear),
since the house-surgeon may lose a fee by not having
appeared in person at a police-court.

The following are the principal points of Law affect-
ing the house-surgeon :—

The house-surgeon cannot claim any fee for evidence
at an inquest upon a patient who died 7n the hospital,
and it is sometimes a nice point to decide whether a
death took place outside the hospital doors or not. If
the subject of the inquest was brought in dead, the
house-surgeon is entitled to one guinea for giving evi-
dence, and one for the post-mortem examination, pro-
vided the coroner has given an order for it to be made ;
and the house-surgeon should be careful not to give
evidence without receiving a summons in due form,
and particularly not to make a post-mortem without a
written order, or he will forfeit his fees. The house-
surgeon must give evidence before a magistrate, if
summoned, and there is no fee allowed unless the case
be sent for trial, when half a guinea will be allowed
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for each day’s attendance at the police-court, and it is
as well to ask the magistrate to enter the attendance
at the police-court upon the depositions, so that there
may be no mistake after the trial. Although the magis-
trate has no power to give a fee for evidence on a case
which is not sent for trial, the fee of a guinea may
usually be obtained by writing a formal letter to the
Secretary of State for the Home Department, ‘White-
hall, stating the circumstances, when in a few days,
probably, an order will be received for payment of the
fee. At assizes or sessions the house-surgeon is bound
%0 attend on the day he is summoned, and to wait until
he is ealled on, and is allowed a guinea a day for such
attendance, and reasonable travelling expenses if he has
to go any distance. The fees (including those due for
the police-court) are paid as soon as the trial of the
case is concluded.

In civil actions the fee will vary according to the
liberality of the attorney, but will never be less than
a guinea a day and travelling expenses ; when served
with a subpena to attend, the house-surgeon should
receive current coin of the realm sufficient to defray
his travelling expenses, or is not bound to pay any
attention to it. When there is doubt of the respecta-
bility of the parties, it is well to insist upon having
the fee before giving evidence; or, if the attorney
refuse this, the house-surgeon should appeal to the
presiding judge before being sworn, when the judge
will direct that the usual fees should be paid: if this
is not done, the house-surgeon is at liberty to decline
to give evidence. By taking this course of appealing
to the judge, the author succeeded once in obtaining
the fees for giving evidence in an * attorney’s action,”
when a medical friend, who neglected the precaution,
failed to obtain any remuneration.™

In order that a house-surgeon may fulfil his duties

* The house-surgeon may advantageously study the “ Ab-

stract of the Principal Laws affecting the Medical Profession,”
contained in The Medical Directory.



10 " MINOR SURGERY AND BANDAGING.

efficiently, it is essential that he should be careful of
his own health. The labour, anxieties, and foul air of
an hospital produce an effect upon the strongest con-
stitution in a few weeks, and unless the house-surgeon
take proper care of himself he will very soon be dis-
abled. A daily cold bath and a daily walk are the
great means for maintaining the health and spirits:
the walk, particularly, is essential, and is very apt to
be shirked, either from want of energy or from over-
anxiety for the welfare of the cases. This over-anxiety
is not only injurious to the house-surgeon himself, but
is bad for the patients also, since it leads to over-fre-
quent visits to the wards, constant change of treatment,
and a general state of worry. The house-surgeon
should be satisfied with the consciousness of having
done his best for his patients, and must be content to
leave the result in other hands ; and though, no doubt,
it is annoying to lose patients in whom a great interest
has been taken, it is one of the inevitable drawbacks of
medical practice.

A good night’s rest is most important for the house-
surgeon ; but where heis in sole charge of the hospital,
its attainment is very precarious. On Saturday nights
it is, perhaps, of very little use for a house-surgeon to
retire early, since the number of broken heads, ete., is
generally large at that time ; but on other nights there
can be no object in sitting up to unreasonable hours,
and even half an hour’s sleep in bed is better than
twice that time in an arm-chair. When the house-
surgeon is called up in the night, it will be well for
him to take the opportunity of visiting one or two of
the wards occasionally, to see that the night nurses are
on the alert, and to soothe any sleepless patient.

In order that the house-surgeon should get through
the hard work, both mental and bodily, of his office, it
is essential that he should be liberally fed. Committees
are not aware sometimes of the hardships they inflict
by penuriousness with regard to the medical officers’
table ; and, undoubtedly,a house-surgeon who does his

-
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work thoroughly, requires “meat three times a day.”
The first symptom of ““knocking up ” is an inability to
eat breakfast, which is a most important meal for the
house-surgeon, as he has all his rounds to make imme-
diately afterwards, and should therefore be taken in
good time, and without the hurry incident to late-
rising. This is soon followed by a relaxed sore throat
(hospital sore throat) and a general feeling of depres-
sion. An extra allowance of fresh air, by either
walking or driving, a couple of glasses of wine, and
the internal administration of bark and mineral acids,
are the remedies for this state of things; and unless
they are soon had recourse to, the house-surgeon
may have to throw up his appointment altogether,
and seek for health and strength in country air.
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CHAPTER 1.
HEMORRHAGE,

HaMORRHAGE from various sources is one of the |

affections which the house-surgeon is called upon to
treat most frequently. Its amount may vary from
what is termed “ trifling” to “alarming,” but it may
be of service to the young surgeon to say that there is,
probably, no hemorrhage from the external surface of
the body which cannot be arrested, at least temporarily.
The ligature and pressure are the two means of arrest
in most common use, although the latter (in its varied
forms) is not so fully appreciated as it deserves ; but
recourse must be had occasionally to escharotics and
styptics of various kinds, of which the actual cautery
1s the most potent. The position of the wounded part
has considerable influence on hamorrhage, and should
therefore be, fully attended to—since, for example, it is
obvious that blood will flow more readily from a limb
which is allowed to hang down, than from one which
18 raised to, or above, the level of the heart.

The after-treatment of cases of hemorrhage, both
as respects the wound and the general condition of
the patient, is of the greatest importance. Sup-
posing an artery to have been tied on a bleeding
surface, no surgeon would think of removing the
ligature on the following day ; but if pressure alone
has been applied to the wound, it must be still more
necessary not to interfere rashly with the dressings,
and so disturb the natural process of oecclusion of the
injured vessel. If the hsemorrhage do not recur, there
can be no necessity for removing the pads, ete., until
they are loosened by suppuration commenecing in the
wound, although it may be advisable to relax the ban-
dages (of necessity tightly applied in the first instance)
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after a few hours. Perfect rest of the wounded part,
and, if possible, an elevated position, are absolutely
necessary for successful treatment, while at the same
time the whole system must be brought into a condition
most likely to conduce to the formation of clot in the
vessel, and the rapid granulation of the wound.

The constitutional treatment of cases of severe
heemorrhage is one of the most anxious cares of the
surgeon. On the one hand, there is the immediate
danger of the patient’s death from exhaustion, and
on the other, the fear that by over-stimulation the
hemorrhage may be again induced with equally dan-
gerous effect. It is in these cases that opium is of
the greatest service. From one-half to one grain,
in frequently repeated doses, will do much to calm
the patient’s nervous system, and mitigate the in-
jurious effects of loss of blood. Stimulants may be
cautiously exhibited, provided surgical means have
been taken to arrest entirely the flow of blood ; but
where, from the nature of the injury, that has been
impossible, it would be destruction to the patient to
excite immediately the action of the heart, and thus
destroy nature’s means of arrest. A previously healthy
patient will survive a state approaching syncope for
many hours, and ultimately make a perfect recovery,
while early and injudicious stimulation would have
hurried him uncontrollably to the grave. Reaction
after heemorrhage is not usually of a violent character,
but, if necessary, may be treated by gentle purgation
and small doses of digitalis ; tartar emetic can be but
rarely required.

Among the debilitated patients often met with in
hospital practice, ansemia is the difficulty which stands
in the way of recovery from a wound. It is in these
cases, when the blood seems scarcely able to coagulate,
and there is a constant oozing from the wounded
surface, that the preparations of iron in frequent
doses have such a hmmostatic effect. Of these the
Tinctura Ferri Perchloridi seems the best medicine for
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the purpose, and this, together with small and repeated
doses of wine, and a light, dry diet, will materially
assist in the recovery of the patient.

Heemorrhages may be conveniently divided into
those which are caused by accident, and those which
result from disease or follow surgical operations,

HEMORRHAGE FROM ACCIDENTS.

Sealp wounds are very common in hospital practice,
and, from the vascularity of the part, generally bleed
freely. If no large artery (temporal or occipital) is
wounded, pressure alone will be sufficient treatment,
and this is best applied by putting the edges of the
wound in apposition (without stitches), placing a-pad
of dry lint upon them, and applying a bandage firmly
over the cranium, with a turn or two under the chin
to keep everything tight (Chap. VIIL.). The hair in the
neighbourhood of the wound should be cut close, and
the immediate edges shaved, so that both the extent of
the injury may be clearly seen and the apposition of
the edges may not be interfered with. Should one of
the arteries be divided, so that the ends are able to
retract, pressure will still usually suffice ; but if the
vessel only be wounded, it should be thoroughly divided
with a lancet before the edges of the wound are brought
together. It is very difficult to apply a ligature on
the scalp ; and if an artery continue to spout, a good
plan is to transfix the edges of the cut and the mouth
of the vessel with a hare-lip pin, over which a twisted
or figure-of-8 suture can be passed, so as to hold the
parts in apposition and arrest the bleeding. The pin
should be withdrawn in forty-eight hours. Secalp
wounds may of course be accompanied by fracture of
the skull, which should therefore be borne in mind,
as the hsaemorrhage in these cases may come from
within the skull, and be beyond the surgeon’s control.

Wounds of the jface bleed freely, and frequently
require a ligature, though pressure can be very well
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adapted to the parts about the jaws. Collodion will
| frequently arrest the heemorrhage from small cuts, if
applied in thefollowing way .—Grasp the part “:ﬂunded
between the fingers and thumb, so as to h]f.l-l]ﬂh it, clean
the wound, and put the edges in apposition, drying
them thoroughly with a soft rag. Then paint on the
collodion, making it cover the skin for some distance
around the wound ; let a firm hold be maintained until
the collodion is perfectly dry, and then having allowed
the parts to resume their proper position, paint another
coat over all. The Collodium flexile of the British
Pharmacopeia is more tenacious than and not so rigid
as the common collodion, and is therefore more con-
venient for surgical purposes; a very good form of
collodion is made by dissolving gutta-percha in chloro-
form with a gentle heat. To attempt to paint collodion
on a wet surface, or while the blood is running, is
worse than useless, and the same may be said of the
application of adhesive plaster under similar circum-
stances, if warmed in the ordinary way ; but, if im-
mersed in hot water, and carefully applied with a little
pressure with a cloth, the plaster will be found to
adhere, and to control the heemorrhage to some extent.
If adhesive plaster be applied during the process of
granulation, it is best done in a number of narrow
strips across the wound, each strip slightly overlapping
the preceding one. Sutures will often be required
in wounds of the face, in order to diminish the width
of the scar, and if so, very fine silk, horsehair, or fine
catgut sutures, are the best.

C'ut lip.—Either lip may be cut through by a blow
or fall upon the teeth, and the haeemorrhage from the
divided coronary artery is gemerally profuse. The
introduction of a hare-lip pin and the application of a
twisted suture form the best treatment ; but care must
be taken to pass the pin sufficiently deeply into the sub-
stance of the lip to transfix, or at least go close to, the
bleeding orifices of the artery, otherwise hemorrhage
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may still go on into the mouth. Unless a piece should
have been cut (or bitten) out of the lip, there will be
no difficulty in properly adapting the edges of the
wound ; but the surgeon should bear in mind, as in the
operation for hare-lip, that his proper guide is not the
red border of the mucous membrane, but the /line
where the mucous membrane joins the skin. Collodion
may be usefully applied over the twisted suture when
the ends of the pin have been cut off. Two days are
generally sufficient for the pin to remain in the lip, but
the seab should be left untouched until it drops off
spontaneously.

Bleeding from the nose, the result of a blow, is gene-
rally slight, and may be alleviated by the application of
cold water ; although the usual position assumed by the
patient, that of bowing the head over the basin, is little
calculated to assist in its arrest. It is much better to
make the patient sit erect and hold a sponge to the
nose, or in slight cases snuff up the cold air, which
will often prove sufficient.

Bleeding from the ear, after a blow, is generally
caused by slight rupture of the lining membrane of
the meatus, which can be easily seen through an ear-
speculum, and must not be taken as a symptom of
fractured skull, unless it is in large quantity or is
accompanied by other evidence of injury.

Bitten tongue may give rise to severe heemorrhage if
the wound happen to bein the thickness of that organ.
Ligatures are of little avail, as they almost invariably
pull off ; and if cold does not arrest the flow of blood,
torsion or the actual cautery should be applied to the
bleeding points. Sutures are difficult to apply, and
are of very little use in wounds of the tongue; and
unless the piece is nearly severed from its connections,
g0 that the surfaces of the wound are unlikely tocome -
into apposition, it is better to trust to nature and the
healing powers of the saliva.
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Teeth knocked out seldom give rise to severe haemor-
| thage of any duration, and cold water forms the best
treatment. If the tooth (particularly an incisor) is
sound, an attempt should be made to replace it in the
socket, as it may possibly become again attached. A
piece of silk should bind it to the neighbouring teeth,
in order to keep it in position.

Cut throat.—If the large vessels of the throat are
divided by the knife, immediate death will ensue before
the surgeon is called ; but thisis not a common occur-
rence, for attempts at suicide being generally made in
the space between the hyoid bone and thyroid cartilage,
the incision does not go near the carotid arteries.
There is often sharp hemorrhage at first from two or
three small arteries if the incision is severe, but this
may easily be arrested by ligatures or torsion, if the
cold air has not already been sufficient to stop the
bleeding. The incision will vary considerably both in
size and depth ; an incision “from ear to ear ” may be
only skin deep, while another of smaller extent may
have divided the trachea, and even the wsophagus.
The patient is generally in a very depressed condition,
partly the result of loss of blood, but mainly owing to
the mental condition which gave rise to the attempt,
aggravated occasionally by bodily want. In this case
it may be advisable to administer at once a small quan-
tity of nourishment, such as a couple of tablespoontfuls
of beef-tea and one of brandy, and repeat it at short
intervals. If the pharynx is uninjured this can be
readily swallowed, but if it is wounded (it is very
seldom entirely divided) the stomach-pump must be
used, the tube being introduced with great care, and
the finger, if necessary, inserted in the wound to
insure its taking the right direction.

No sutures must be placed in a cut throat.—This is
important, as the friends of a patient are always very
anxious to have the throat “sewn up,” but such a
practice is very dangerous, as it would cause any hlond

9
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which might be effused to enter or press upon the
windpipe, and by retaining blood or pus within the
wound, would prevent its granulating from the bottom.
There is no objection to closing a mere skin-wound in
the throat: and even in deep cuts, the angles of the
wound which are of this character may be safely
brought together. Oeccasionally, when the thyro-
hyoid membrane is so completely divided that the
larynx drops out of position, it may be necessary to
suspend it by deep sutures attached to the hyoid bone
and the thyroid cartilage.

The position of the patient is the great thing for
effecting a cure. If the first faintness has gone off
and all hemorrhage has ceased, the patient’s shoulders
should be raised by pillows, so as to make the head
bow forward, and if the necessity for this position be
explained to him, it will be found suflicient, provided
the patientissane. In insane or unruly cases, it will be
better to carry a bandage round the forehead, and bring
the ends from the temples down to a waistband in front.

The great danger in cases of cut throat, after the
immediate consequences of hemorrhage and shock are
passed, is inflammation of the lungs, owing to the
entrance of cold air and septic matter through the
wound. 'This is best obviated by the application of
hot moist boric lint, folded and laid lightly over the
wound beneath oil-silk, and renewed as often as it
becomes cold or dry. The boric lint tends to help the
granulating process and to keep the wound sweet,
and this may be aided by blowing a little iodoform
into the wound occasionally. Great care must be
taken to support the patient’s strength during the
first few hours after the injury, by the admimstration
of food and stimulants, by the mouth if possible, or
i’ not, by enemata per rectum.

Ruptured frenuwm.—Patients have been known, on
several occasions, to apply at an hospital faint from
loss of blood caused by a rupture of the freenum
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[i preputii. Since the continued bleeding depends upon
the fact that the little artery of the freenum has been
only partially divided, the obvious treatment is to
lsnip it across with a pair of scissors, when the
| hemorrhage will cease immediately.

Stabs may be inflicted in various parts of the body,
land give rise to a varying amount of hzmorrhage.
(«) Stabs in the throat may be treated on the same
principles as cut throat—viz., to stop the bleeding and
let the wound heal from the bottom without stitches.
A complication which may arise in stabs in the throat
is where the knife has perforated the trachea, and
emphysema is produced, owing to the wound not
being sufficiently large or direct for the air to escape
through it. A pad of lint and a bandage, gently
applied, form the best treatment, and the emphysema
is generally but slight, and will gradually disappear.
(b) Stabs in the chest may produce hemorrhage by
wounding (rarely) an intercostal artery, or the lung.
An intercostal artery may be twisted or tied, and
seldom gives much trouble; but, if necessary, the
wound may be effectually plugged by pushing into the
pleural cavity a piece of a pocket-handkerchief, and
filling it with cotton-wool, which can be made to exert
pressure upon the edges of the incision by drawing
upon the portion of the handkerchief outside the
chest. Wound of the lung (generally shown by
bloody expectoration) may be irremediably fatal from
hemorrhage, the blood either pouring from the mouth
or choking the lung, or more rarely filling the pleura
and compressing the lung. The great object is the
immediate arrest of the heemorrhage, by the inhalation
of the vapour of turpentine sprinkled on a handker-
chief, the application of cold both to the surface of the
chest and by swallowing ice, and lastly by venesection,
if necessary. Venesection for this purpose should be
performed while the patient is supported in the erect
posture, and the blood should be drawn from a large
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aperture, so as to induce a fainting condition as rapidly
as possible, and care must be taken that the patient
be not allowed to recover his heat and rapid circula-
tion too soon, or the heemorrhage may recur. An early
opportunity should be taken of administering one of

those drugs which have a hemostatic tendency (e.g., ¥

Plumbi Acetatis gr. j, in pil. ; or Acidi Gallici, gr. v.)
in repeated doses.

(¢) Stabs in the abdomen may give rise to hamor-
rhage from wounding vessels in the parietes, and
these can be easily secured; but apparently slight
wounds may perforate the peritoneum and wound
the intestines, giving rise to internal haemorrhage, and
as an exploratory operation may be advisable, the
visiting surgeon should be summoned without delay.
Simple wounds of the parietes should be closed with
plaster or sutures, and collodion painted over all, so as
to exclude the air, The sutures should be made to go
through the edges of the cut peritonenm so as to secure
its early union by adhesion, and should be of carbolised
silk. Intestines, if wounded and exposed, should be
stitched up with fine silk or catgut sutures, provided the
mucous membrane has not already protruded through,
and so filled up the wound. Whatever the injury, the
sooner the patient is got fully under the influence of
opium the better, so as to guard against peritonitis.

Wounds of arteries require varied treatment, accprd-
ing to the size of the vessel and the kind of injury
inflicted. Fortunately, these injuries occur mostly in
the extremities, where pressure can be readily adapted
to the limb, and it is to pressure alone that recourse
should be had in many of the wounds of small vessels.

Whenever there is sharp heemorrhage, probably
arterial, from a wound, pressure should be imme-
diately made upon the main nrtgry ‘Wlth_tl}e ﬁnggrs, SO
a5 to stop the bleeding temporarily. This immediately
relieves the anxiety of the patient and fnendrs, and
also permits a careful examination and cleansing of
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the wounded part with cold water. If this is done
Jdelibemtely, and the wound is further exposed for a
few minutes to the air, possibly, on the relaxation of
{the pressure above, no further heemorrhage will take
Iplace. Should it return, however, careful inspection
|should be made to discover the bleeding point. Sup-
posing this possible, which is not always the case, and
a bleeding orifice to be discovered, if of large size, a
ligature may be applied, or if s all, it may be twisted,
or pressure may be adapted in the following manner :
— An assistant again holding the main artery, and the
wound having been again thoroughly cleansed, the
surfaces should be laid together and a pad of dry Lint
placed over the wound and adjacent skin, so as to
press the cut surfaces closely together. A bandage,
carried first round the limb for some distance below
the wound, should be applied tightly over the pad,
and then be carried a short distance above the wound,
additional pads being placed, if considered necessary,
along the course of the principal arteries, so as to
exert pressure upon them.

Should bleeding again oceur, graduated pressure
may be used in the following way :—The main artery
being held as above described, the wound is to be laid
open, and a small pledget of folded lint placed at the
bottom ; on this another pledget rather larger, and
so on, until the lint is an inch thick above the skin,
pressure with the bandage being then exerted on
the whole, with the same precautions as before. The
addition of a piece of cork or of a small coin wrapped
in lint renders the graduated compress firmer and
more effectual. The disadvantage of this otherwise
very effective method is, that the wound must neces-
sarily be allowed to granulate from the bottom, thus
occupying a longer time in healing, and leaving a
larger scar.

The position of the limb after the application of
pressure is of the greatest importance ; thus the hand
should be raised by a sling to the opposite shoulder
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so as to flex the elbow, while the foot and leg should
be supported above the level of the body by means
of pillows. |

(It is never sufficient simply to tell a patient to
keep a wounded or inflamed arm in a sling, for the
limb is then generally allowed to hang down, but the
surgeon should himself see that the hand is raised to
the opposite shoulder.)

The above directions are only applicable to wounds
involving the smaller arteries of the limbs. In cases
of injury of the main trunks, the profuse heemorrhage
should be instantly controlled by pressure of the
finger upon the artery above the wound, until a
tourniquet can be applied, which, although it arrests
the rush of arterial blood, will very probably still
leave a strong current of dark-coloured blood ebbing
out of the wound. This blood, which may come from
the lower end of the wounded artery, from the vein,
or from both, will be immediately controlled by another
tourniquet placed below the wound, until the assistance
of the visiting surgeon can be obtained, since operative
interference of some kind will certainly be required.

Patients who have received, a few days before, a
wound of the principal artery of a limb, which has
been treated by bandaging, are occasionally brought
to an hospital on account of a continual oozing, or
perhaps a sudden gush of blood ; and on examination
a tumour is found, with a small orifice from which
the blood emerges. The house-surgeon is cautioned
against interfering with such a case further than to
put a tourniquet on the artery; for the tumour is
probably a false aneurism of large size, and will
require an operation of no small moment for its cure.

Wounds of the palmar arch are sometimes laid great
stress upon, as if their treatment differed in any way
from that of wounds of arteries generally. A tourni-
quet should be temporarily applied while the wound
is examined, and if no bleeding vessel can be con-
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| veniently tied or twisted, recourse must be had to

pressure, which may generally be relied on, provided
the parts are not interfered with and the dressings

| disturbed too early. The fingers and thumb should
| be carefully bandaged, and a firm graduated compress

having been applied to the bleeding point, the hand

| and arm should be firmly bound upon a back splint ;
| and it may be well, as an additional precaution, to

make pressure upon the radial and ulnar arteries at
the wrist with pieces of elastic catheter wrapped in
lint beneath the bandage. The elbow is then to be
fully flexed, and the hand bound up to the opposite
shoulder.

Wounds of wveins give comparatively little trouble,
and the hzmorrhage is readily arrested by pressure,
if the vein is of moderate size. A ligature may
occasionally be required on a large vein, and may be
be applied without much apprehension as respects
phlebitis.

HAEMORRHAGE FROM DISEASE.

Bleeding may occur from vascular or malignant

owths on the surface of the body, and, from the low
condition of the patient, it may be highly desirable
that as little blood as possible should be lost. As the
source of the heemorrhage is generally rather a surface
than any one bleeding vessel, the ligature is seldom
applicable, and from the nature of the case pressure
can hardly be applied ; heemostatics therefore must be
employed, such as the Liquor Ferri Perchloridi fortior,
the Liquor Ferri Persulphatis, the solid Nitrate of
Silver, and Nitric Acid, or, in extreme cases, the
actual cautery.

In dealing with vascular growths, it will be advis-
able to surround the mass with a ligature, and tie it
by one of the numerous methods described in surgical
works, or more simply by passing a needle or hare-lip
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pin beneath the bleeding tissue, and then carrying a
thread around it,

Epistaxis, or heemorrhage from the nose of spon-
taneous and constitutional origin, may be treated
locally by the application of cold to the head and face,
or better by the injec-
tion into the nasal cavi-
ties of water as /ot as the
patient can bear it, by
the inhalation of vapour
of turpentine, or by
the wuse of powdered
alom as a snuff. In
severe cases, plugging
of the nostrils may be
required. The method
of washing out the nose
advocated by Dr. Thudi-
chum offers great ad-
vantages in the treat-
ment of epistaxis. It
is based upon the phy-
siological fact that,
when a patient breathes
through the mouth
alone, the soft palate so
effectually shuts off the
posterior nares that fluid
may be injected into one
Fig. 1. nostril, and will

round the septum and

out of the other nostril without entering the
mouth. A special apparatus has been devised for this
purpose, but the plan can be readily carried out by
means of an india-rubber enema apparatus ; or, if cold
water is employed, still more simply by attaching a
rectum-tube to a common water-tap, by which the
force of the stream can be readily moderated.
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The most convenient form of apparatus, and one
which has been employed by the author with advantage
in the treatment of ozena, is the simple vaginal douche,
contrived by Dr. Rasch, and shown in fig. 1. It con-
lsists simply of a stout india-rubber tube, five or six feet

long, with a perforated weight (@) at one end, so
oved that water can pass through it when standing
on a flat surface. At the other end is an ordinary

gum-elastic enema nozzle, which may be perforated
with more than one hole if preferred. In using the
instrument, it is only necessary to have an ordinary
bedroom ewer filled with water, when the weighted
end is dropped into it, and the tube * payed in”
for two or three feet and left for a couple of
minutes. The ewer being then raised upon a chest
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of drawers, or some convenient elevation, the
tube is squeezed below the level of the water (¢)
and drawn over the lip of the ewer ('), when, being
converted into a siphon, the water immediately begins
to flow along it. Perfect control can be exercised
over the water by the pressure of the finger and thumb
of the surgeon, whilst the patient places his head over
a basin and has the nozzle inserted into his nostril.
On permitting the flow of the water, a stream is imme-
diately established between the nostrils so long as the
mouth is kept open, and the current can be reversed,
arrested, or diminished with the greatest readiness.

A more portable form of siphon nasal douche consists
of an india-rubber tube, weighted and fitted with a
metal mount to prevent collapse against the edge of a
tumbler. The other end is fitted with an indiarubber
teat, which effectually plugs the nostril so that water
can be sniffed up when the other nostril is closed.
The tumbler being raised, the siphon action is then
complete, and the water flows out of the opposite
nostril, provided the patient keeps his head forward
and his mouth open.

The tube should be made to slip through the mount
so that the length of the weighted end can be ad-
justed to the depth of any tumbler or jug (fig. 2).
The instrument may then be conveniently employed
for irrigating or cleansing wounds, especially about
the nose or mouth, or may be used for feeding helpless
patients, either by suction through the teat, or by
the siphon action,

Heemnorrhage from the rectwim, if venous, is generally
the result of gorged hsmorrhoidal veins, and may be
treated by enemata of cold water, or some astringent
decoction, such as the Decoctum Quercus. If arterial
and severe, the bleeding point may be touched wlth
nitrate of silver or the actual cautery through a
speculum, the rectum being afterwards carefully
plugged with lint, to which a string should be attached
to prevent its getting out of reach. Careful after-
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| treatment will be requisite to relieve the loaded con-

dition of the vessels, and probably an operation for
the cure of the piles. Hamorrhage from the bowel in
children is not infrequently caused by a polypus in
the rectum, which will require removal before the
affection will be cured.

Hemorrhage from the bladder may result from dis-
ease of its coats, or from the presence of a stome.
The injection of cold water through a catheter will
generally suffice, the instrument being retained in the
urethra, so as to allow any blood which may flow to
escape at once, and not coagulate in the bladder. In
cevere cases, weak astringent solutions may be in jected,
and ice be placed in the rectum and about the pubes.
The internal administration of Gallic Acid and Tincture
of Tron may be employed in these cases, but the most
effectual remedy is turpentine in ten-minim doses
suspended in mucilage. An early opportunity should
be taken to ascertain the presence of a caleulus by
means of the sound; and if it exist, the patient had
better be at once admitted into the hospital, or very
possibly, the hemorrhage having ceased, he may never
appear again for the necessary treatment.

The following will assist the house-surgeon in arriv-
ing at a correct diagnosis as to the source of bloody
urine. If the blood come from the kidney, it will be
thoroughly mixed with the urine, rendering it of a
smoky colour if in small quantity, or dark-red if more
abundant. When the heemorrhage is from the bladder,
the first portion of the urine may be pretty clear, and
the blood will be clotted and more abundant as the
organ contracts. If from the urethra alone, it will
be found that the first gush of urine is mixed with
blood, but that afterwards it is clear, being again
bloody at the last, when possibly a few drops of nearly
pure blood may be ejected. Blood from the urethra,

if in quantity, will trickle out before any effort at
micturition is made.
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Luptured varicose veins in the lower extremities give
rise to dangerous hemorrhage. The patient may be
unaware of the accident, and fall down in a fainting
condition, which may rapidly become fatal if not at-
tended to. Pressure upon and below the wound im-
mediately stops the bleeding, but the limb should be
carefully supported in an elevated position for some
time after the accident, to prevent its recurrence. The
veins of the labia sometimes give way in pregnant
women : cold, the horizontal position, and pressure
form the appropriate treatment.

Ulceration and sloughing may give rise to very severe
and even fatal heemorrhage by opening into a large
vessel. Here the temporary arrest by pressure on the
main trunk, and the subsequent adoption of the treat-
ment proper for wounds of arteries (p. 20), must be
had recourse to; although in some localities, as in the
throat after scarlet fever, ete., thehamorrhage is beyond
the surgeon’s control, and will prove fatal.

HAEMORRHAGE AFTER SURGICAL OPERATIONS.

Hemorrhage after extraction of teeth is sometimes
troublesome, particularly in feeble patients. It is best
treated by careful and forcible plugging with a strip of
lint soaked in some styptie, which is to be thrust bit
by bit into the socket until it projects beyond the
neighbouring teeth ; the pressure of the opposite jaw,
maintained by a bandage under the chin, will then
keep 1t sufficiently tight.

In children the subjects of an hereditary tendency
to bleed (heemorrhagic diathesis), considerable trouble
may be experienced in arresting haemorrhage from this
cause. The lint should be steeped in the Liquor Ferri
Pernitratis, and the patient should take full and re-
peated doses of Tinctura Ferri Perchloridi with dilute
Hydrochloric Acid.

Hemorrhage from the tonsils may follow either the
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puncture of an inflamed tonsil, or the removal of one
which is chronically enlarged ; and the former is natu-
rally the more severe accident. The blood comes only
from the branches of the artery to the tonsil, and never
from the internal carotid: and if gargling with iced
water fail to arrest the hemorrhage, the Tinctura Ferri
Perchloridi, or still better, the Liquor Ferri Perchloridi,
or Liquor Ferri Pernitratis (B.P.), may be almost cer-
tainly depended upon to effect it. The fluid should be
applied by means of a small sponge or piece of lint,
attached to a piece of stick, and must be held firmly
against the bleeding point for some minutes.

In bleeding from the tongue and back of the throat,
great advantage may be derived from the use of one of
the “spray producers” in common use, employing as a
styptic the Glycerinum Acidi Tannici (B.P.) in the

roportion of one to six parts of water, or the Styptic
Colloid of Dr. Richardson. Or the patient may advan-
tageously swallow slowly a teaspoonful at a time of the
following solution recommended by Dr. Morell Mack-
enzie: Acidi Tannici, gr. 360; Acidi Galliei, gr. 180,
Aque f3].

Hemorrhage after operations omn the tongue 1s usually
severe, one or both lingual arteries being involved.
The arterial bleeding can be promptly arrested by
passing the forefinger down to the -epiglottis and
hyoid bone, and drawing the base of the tongue
upwards towards the chin. All bleeding being thus
temporarily stopped, the mouth can be cleansed of
clots and the bleeding artery easily found and picked
up, owing to the stump of the tongue being fixed
with the finger. In the case of mere cozing from
the vascular surface of the tongue the application of
a piece of sponge, which should be pressed upon the
part with the fingers for a few minutes, and then be
left in sitw till loosened spontaneously, is very effec-
tive. JTodoform sprinkled on the sponge or applied
to the surface forms a most efficient antiseptie.
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Leech bites give trouble occasionally ; and should
cold and pressure fail to stop the bleeding, a fine-
pointed stick of nitrate of silver may be inserted into
each wound. As a last resource, a needle or hare-lip
pin may be inserted through the skin so as to transfix
the bite, and a twisted suture be placed over it.

Intermediary hemorrhage is that occurring soon
after an operation, and before inflammatory action has
supervened. Small vessels, which did not bleed at the

time of the operation, may begin to do so on the ¥

patient becoming warm in bed, and the bandages, ete.,
will become more or less stained with blood. This
need occasion no alarm unless the blood soak com-
pletely through, and begin to drip away from the
dressings, when immediate steps must be taken for its
arrest. In the case of a stump after amputation, for
instance, the soaked dressings should be removed,
and the stump raised and firmly bandaged, while
gentle pressure is made upon the main artery with
the finger or a tourniquet. If these measures arrest
the bleeding, fresh dressings may be applied ; but the
limb had better be elevated, and the pressure gently
maintained for a few hours, to avoid its recurrence.
If this treatment should not succeed, the sutures must
necessarily be divided and the surfaces of the wound
separated, in order that a ligature may be applied to
the bleeding point; or if, from any reason, that is
impracticable, a fine-pointed actual cautery may be
had recourse to as a last resource. In the practice of
those surgeons who leave the flaps of amputations
apart for a few hours, intermediary hamorrhage is
much less likely to oceur ; should there be any oozing,
however, care must be taken to remove with a soft
sponge any clot which may have formed, which would
prevent the immediate cohesion of the flaps which 1t
is desired to obtain. Intermediary hsmorrhage after
other operations is often more troublesome to treat
than after amputation: for example, in resection of




SECONDARY H.EMORRHAGE. 31l

the knee-joint an oozing may take place, but as
no large vessel has been divided, and perfect rest is
‘essential for the success of the operation, a house-
surgeon should avoid opening up the wound and
displacing the bones to look for a small vessel,
which pressure and time would probably treat more
satisfactorily. The same may be said of compound
fractures, ete.

Hemorrhage after incisions into wnflamed parts.—
Incisions will often bleed profusely after a warm poul-
tice is applied, as is the general custom in cases of
erysipelas, carbuncle, ete., and the patient may lose
more blood than is either necessary or advisable. The
warm poultice must be immediately taken off’ and the
clotted blood removed, after which strips of lint
should be laid in each incision so as to fill it to the
surface, and a pad of lint be placed over all ; a
bandage should then be lightly applied, and the limb,
if possible, kept in an elevated posture. In three or
four hours the bandage and pad may be safely re-
moved, and the poultice re-applied over the strips of
lint, which should be allowed to remain undisturbed
until loosened by suppuration.

Secondary hemorrhage may occur in any wound
when a ligature comes away, from the vessel not
having become occluded, or it may result from
sloughing having opened up vessels not previously
implicated. Another and more ‘formidable variety is
where ligature of an arterial trunk has been per-
formed, and hamorrhage occurs at the time when,
or soon after, the ligature comes away. Immediate
arrest of the heemorrhage by pressure upon the main
artery is of course the first object, and then, should
the surfaces of the wound or stump be only partially
united, an effort may be made to place a ligature
upon the bleeding vessel; when, however, as is often
the case, the greater part of the wound has healed,
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the assistance of the visiting surgeon should be at
once obtained, since it will be a question whether the
adhesions should be divided and the wound re-opened,
or a ligature placed upon the main artery higher up
in the limb. Even in cases when the vessel can be
reached, it is often impossible to isolate it from the
surrounding tissues, and the only method of proceed-
ing is to carry a thread as close round the vessel
as may be, by means of a sharp-pointed aneurism
needle, and to tie it and the surrounding structures
en masse.

In secondary hsemorrhage, after ligature of an
arterial trunk, two tourniquets will probably be re-
quired, one above, the other below the bleeding point,
since the already re-established circulation will bring
a full current of blood to the lower end of the vessel.
Here, if pressure fails, it may be required to dissect out
and tie the vessel at the bleeding point or immediately
above, or to place a fresh ligature on the main trunk
nearer the heart, and the assistance of the superior
officer must be immediately obtained.

In all cases in which secondary hsemorrhage may
possibly occur, it is a useful precaution to mark with
ink the spot where pressure should be applied ; and
both the nurse and the patient should be shown how
to make pressure with the finger in case of any sudden
emergency. When there is any real probability of
hzemorrhage occurring, a tourniquet should be kept
constantly but loosely applied to the limb, so that it
may be put in action at a moment’s notice.

Hemorrhage after lithotomy may be both inter-
mediary and secondary. There is often a little oozing
of blood after the patient is put to bed, which may be
checked by bringing the thighs together with a turn
of bandage, and exposing the perineum to the ecold
air ; but occasionally there is a sharp flow of arterial
blood a few hours after the operation, sufficient to
blanch the patient if he is very young. If the bleed-
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ing vessel can be seen, it should be tied or twisted ;
and if not, cold water may be injected per urethram
and allowed to run through the wound, and ice can be
placed in the rectum. The most effectual method of
checking haemorrhage, both at the time of and after
the operation, is to plug the wound around a tube en
chemise passed into the bladder. This gum elastic
tube, of from six to eight inches in length and half
an inch in diameter, is per-
forated with holes at one end
and fitted with two rings at
the other. A sort of petti-
coat is formed around the
tube by pushing it through
a hole in the centre of a
square piece of calico, which
is then to be firmly tied
around it about an inch from
the end, as seen in fig. 3.
Into this a quantity of lint
or cotton-wool can be intro-
duced when the tube is #n
situ, and thus the wound is
effectually plugged without
risk of foreign bodies enter-
ing the bladder, and the
whole can be withdrawn
with the greatest ease. The
strings attached to the rings Fig. 3.

pass in front of and behind

the body of the patient, and are fastened to a band
round his waist. If the rings are wanting, the
strings can be effectually attached to the tube (or a
common catheter for children) with clove-hitches.

Mr. Buckston Browne's ingenious elastic lithotomy
tampon (fig. 4) is a more efficient and cleanly appara‘us
being made entirely of indiarubber, with a movable
muslin cover, which prevents over-distension. Being
introduced into the wound in a collapsed condition, the

3




34 APPLIANCES FOR ARRESTING HEMORRHAGE,

ball is distended with air, so as effectually to arrest

hsmorrhage, while the centre tube allows of the escape
of urine.
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APPLIANCES FOR ARRESTING HEMORRHAGE.

Pressure with the finger, if applied on the proper
spot, is always sufficient to stop the current of blood
in an artery. If possible, pressure should be made
against a bone, and not against muscles, which offer
but slight resistance ; thus the femoral artery should
be compressed with both thumbs upon the edge of the

pubes: (fig. 6), and the brackial with the fingers
against the humerus (fig. 5). The subclavian can be
compressed above the clavicle against the first rib with
the thumb, or what is better, the handle of a door-key
wrapped in lint.

Tourniquets ave of several kinds. The ordinary one,
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or Petit’s, is the least likely to slip, but has the dis-
advantage of impeding the venous circulation, and is
therefore inapplicable for lengthened use. The pad
placed upon the strap of this instrument is generally
too small, and had better be removed, its place being
supplied by a small roller about an inch and a half
wide, which should be placed under the strap of the
strument, and over the artery. It will be found
most convenient to place the secrew of the instrument
on the outer side of the limb, except in the case of the
popliteal artery, where it should be placed directly over

the knee (fig. 7). The buckle of the strap often gets
drawn up close to the brass-work, and would impede
the action of the screw; care should therefore be
taken that a few inches of strap intervene before the
instrument is applied. It will be found impossible to
apply this instrument so high upon the femoral artery
as either the finger or other forms of tourniquet ;
neither is it applicable to limbs which have two main
arteries,

Esmarch’'s bandage and cord are very effectual means
for rendering a limb bloodless previous to an operation.



ESMARCH'S BANDAGE AND CORD, 37

The elastic bandage, rolled like an ordinary bandage,
is to be applied firmly from the toes or fingers to a
point well above the seat of operation, any open sore
being protected with a piece of oil-silk. The elastic
cord is then wound twice or thrice round the limb over
the highest turn of the bandage, being pulled as tight
as can be conveniently done, so that the elastic ten-
sion may be complete. On removing the bandage the
limb will be found blanched and pulseless, and will
remain so as long as the cord is tight.

In the case of an amputation, the main arteries will
be secured before the cord is loosened, but an assistant
should always be ready to compress the main vessel
with his thumb, so as to prevent loss of blood while
the smaller arteries are being secured. In the case of
an operation for necrosis, the wound should be packed
with lint and a bandage be applied before the cord is
loosened, so as to obviate almost entirely all loss of
blood ; but caution must be exercised lest the bandage
be applied so tightly as to prevent the return of blood
into the limb and thus endanger its vitality.

For fingers, an ordinary indiarubber ring, or better,
a round ‘“umbrella-ring,” may be used, and if rolled
up the finger from tip to base, renders the operation
bloodless. A similar ring may be conveniently used
for the penis in cases of circumeision, or one of larger
size for the limbs of infants or young children.

Signoron’s towrniquet (fig. 8), is chiefly applicable
to the upper part of the femoral artery, the hollow
pad being applied to the outer and back part of the
limb, and the convex one screwed down upon the
vessel. This is a very effective instrument in this
position, provided the bed-clothes are prevented from
touching it ; but in other positions it will be found
difficult of application, and very liable to slip off.

There are two or three varieties of field-tourniquet,
consisting essentially of a strap, buckle, and pad, which
can be readily applied ; or in case of sudden emergency.



38  APPLIANCES FOR ARRESTING HEMORRHAGE.

a tourniquet may be improvised out of a handkerchief
tied firmly round the limb, and a stick twisted in it to
keep up pressure.

Forceps are the best instruments for seizing a bleed-
ing vessel, and of all the varieties which have been in-
vented, a pair of ordinary dissecting forceps, broad and
well serrated at the extremities, is the best for the
operator, who readily seizes the vessel and probably a
small amount of tissue with it ; but it is not so conve-
nient for tying the ligature upon as the artery-forceps

made to meet at a sharp point. The spring of the
torceps should not be too feeble, since it materially
assists in catching a bleeding vessel to have a slight
resistance in the instrument.

Coxeter’s catch artery-forceps (fig. 9), 1s a very
useful instrument, especially for picking up a vessel
close to a bone, but it has the disadvantage that it
transfixes the tissue it grasps, and may thus inflict an
injury upon the coats of a large artery when the
attempt is made to seize a small branch cut short.

Sir Spencer Wells' forci-pressure forceps (fig. 10),
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is a very convenient instrument for picking up
bleeding vessels during an operation, since the catch
enables the forceps to hang on until the operation
is completed. Several pairs of forceps may thus be
applied, and the pressure alone will, in the case of
small arteries, be found to have permanently arrested
the bleeding; but with larger vessels it will be

necessary to adopt torsion, or to apply a ligature in
addition. In order to do this last satisfactorily, the
handle of the foreceps should be depressed and the
points raised to allow the ligature to slip over it.

Fig. 10.

The Ligature should be of hemp or silk, of which t he
former is preferable, or of carbolised or chromicised
catgut if strict antiseptic precautions are to be adopted
in the after-treatment, and a little study of the best
and most rapid way of tying a ligature will amply re-
pay the house-surgeon. The object is to tie a *re ef-
knot,” which is certain to hold, and not what is
nautically termed a “ granny,” which is very likely to
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slip. The difference between the two knots will be
best appreciated by the diagrams below (fig. 11), where
the reef-knot is marked A and the granny B.

It will be observed that in the “reef ” both the ends
of the thread pass either over or under the correspond-
ing loop, while in the *granny” one thread is over
and the other under ; the result of which is that the
loops are not so flat, and when pulled tight do not
come so closely together, or hold so firmly, as in the
true ¢ reef-knot.” Any one can satisfy himself of this
in a moment by tying the two knots on a piece of

Fig. 11.

string and comparing them. The secret of invariably
tying a reef-knot is to make the same thread uppermost
or undermost both in the first and second tying. This
can be, and is, accomplished by many surgeons by
changing hands after the first tying, which always
looks awkward and wastes time. A much better
method, but one which requires a little practice to
learn thoroughly, is the following:—The ligature,
which should be sixteen inches long, is to be held in
the palm of the (right) hand between the thumb and
forefinger ; the end is then to be thrown round the
forceps closely and caught with the left hand ; the rght
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hand is now brought under the end in the left, when
that end is to be crossed over the right thumb and in-
serted between the third and fourth finger of the right

Fig. 12,

hand (fig. 12) ; the left hand at the same moment seizes
the other end, and thus an interchange is effected and

Fig, 13.

i‘:ahe‘em’fs of the threads are drawn out as is being done
in fig. 13. There will now be no difficulty in drawing
the knot thus formed tight with the forefingers, or, if
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preferred, with the thumbs (fig. 14). To complete the
knot by making another tie, the same manceuvre is to
be effected, taking care always to begin with the
opposite hand to that which began before. It is quite
immaterial which hand begins the first part of the knot,
so long as the opposite one always begins the second
part ;: and in this way, with a little practice, the reef-
knot may be unerringly tied with the greatest rapidity.
Some people may possibly think that the above direc-
tions more resemble those for the performance of a

Fig, 14.

conjuring trick than a surgical operation; but it is
surely well worth a surgeon’swhile to attain the greatest
possible dexterity in the use of his fingers, both for his
own and his patients’ sake.

In whatever way the knot is made, great care should
be exercised not to tie the forceps in, while drawing it
close; to avoid which accident, the best way 1s to keep
the loop flat upon the wounded surface, and, as it 1s
drawn tight, to prevent it slipping up with the fore-
finger on each side. In pulling the ends of the thread,
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they should be drawn downwards as much as possible,
i.e., towards the wound, since otherwise the ligature
may very possibly be pulled off repeatedly. Although
the manner in which the ligature is tied is of the

reatest importance, still much depends upon the way
in which the forceps seize the vessel and hold it after-
wards, Except in the case of the large vessels which
have'a distinet sheath, it is impracticable to attempt to
seize merely the bleeding orifice, but a certain amount
of surrounding tissue must necessarily be grasped, and
tied in by the ligature; and it will much facilitate the
operation of tying, if the holder of the forceps draws
them slightly away from the side on which the knots
are being made,at the time the ligature is being applied.
When the tenaculum is used to seize the wvessel, the
same method of applying the ligature should be em-
ployed, but care must be taken to make the knots
beneath the instrument, and not over it so as to
prevent its being withdrawn.

The catgut ligatures are made of three sizes, No. 1
being the smallest. The carbolised catgut should be
kept in carbolic oil, stoppered bottles being better
than those with corks for holding the ligatures; but
for an operating-theatre reels should be provided,
which can rotate in a trough of carbolic o1l (fig. 9).
Chromicised ligature may be kept dry on an ordinary
reel, but should be soaked in carbolic lotion for half
an hour before being used.

Acupressure, as originally devised by Sir James
Simpson, had for its object the arrest of hemorrhage
by means of a hare-lip pin, which was made to exert
pressure upon a bleeding vessel, by compressing it
against a bone or the surrounding tissues; but has
also been modified by using needles in combination
with wires. The pin is to be applied on the surface of
the wound, and is to pass over the open mouth of the
vessel, 50 as to compress it, or may be made to twist
the vessel by being rotated before the point is fixed
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into the tissues. Wherever it is inserted, the extremity
must be left at the surface of the body, in order that
1t may be withdrawn in from four-and-twenty to sixty
hours, after the vessel has become occluded by natural
processes. The method with the wires consists in
passing a sewing needle (to the eye of which a wire is
affixed) beneath the bleeding vessel, and over its point
a loop of iron wire, which passes across the vessel and
is secured with a twist around the shaft of the needle.
In order to remove this, it 1s only necessary to untwist
the wire, and to withdraw the needle by means of the
wire attached to it, when the loop of the secured wire

will become disengaged and can be withdrawn. The
advantage claimed for these methods is that the irrita-
tion caused by a ligature is avoided, the metallic needle
producing no such effect ; and being withdrawn at so
early a date, it offers no impediment to the wound’s
healing by first intention. It has been found in
practice, however, that the presence of the needles is
0 inconvenient, that their use has not become general,
even those who adopted the method of acupressure
having in many instances preferred that of torsion.

Torsion of arteries is an old practice which has
of late been revived and a good deal employed. It
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consists in grasping the mouth of a cut artery with
broad serrated forceps, which have a sliding button or
catch, by which the vessel is secured whilst it is twisted
two or three times by the fingers of the operator: this
is termed “free torsion.” ¢ Limited torsion,” which
is applicable only to large vessels, consists in drawing
the vessel out of its sheath with one pair of forceps,
whilst with another pair it is grasped transversely about
half an inch from the extremity, which latter is then
twisted as shown in the illustration from Fergusson’s
Surgery (fig. 16). Another method of applying
torsion to large arteries, much employed at Guy's
Hospital, is to draw the vessel out with a pair of
forceps so as to grasp it #ramsversely with a pair of

Fig. 16.

torsion-forceps, which are then “thrown over” from
three to six times, according to the size of the vessel,
thus effectually twisting 1t.

The employment of torsion is not so easy as the
application of a ligature, as it is necessary to seize the
mouth of the vessel fairly and alone in order to obtain
a good result. Hence, more care and time are re-
quired in the operation than in merely picking up
vessels with some of the surrounding tissue before the
ligature is applied. It is no doubt an advantage,
however, to get rid of the ligatures in a wound if it
is hoped to heal it by first intention, but when the
vessels are extensively diseaged it would not be safe to
resort to torsion.



46

CHAPTER II,
WOUNDS, CONTUSIONS, BURNS, ETC.

Wounps present an endless variety both of shape and
position, The treatment of some of these has neces-
sarily been included in the observations upon hzemor-
rhage, which is one of their constant accompaniments.
Respecting wounds generally, it will be sufficient to
say that the surgeon’s object is to heal them by first
intention, if possible, and that this result may be ordi-
narily looked for in the case of clean incised wounds,
whilst it is least likely to occur in ecrushed or torn
tissues. Dry dressings, with moderate pressure and
support, have a direct tendency to aid the process of
rapid healing, and they form therefore the appropriate
treatment of incised wounds. Should any dirt or
foreign body have entered the wound, it must be care-
fully removed with a sponge and cold water; but if
there is no reason to imagine such an event to have
occurred, it is cruel and unnecessary to insist upon
probing a wound simply to satisfy a morbid curiosity
as to its depth, with the possibility of exciting anew
the heemorrhage, which has been arrested by natural
processes. A small pad of lint will probably be suthi-
cient to keep the edges of the wound in apposition
beneath a carefully applied bandage ; but if not, a pad
may be placed on each side of the incision so as to exert
pressure on the deeper parts, the surface being covered
with a small additional piece.

Strips of adhesive plaster may be applied to hold
the edges together, but in that case they should be cut
long enough to take a hold upon the skin some inches
beyond the actual wound. After the operation for
hare-lip, or in other cases of wound where traction is
required, it will be found convenient to use the
American rubber-plaster (Seabury and Johnson's),
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which is unaffected by moisture, and to make the ends of
the plaster much wider than the central portion; or
to use two straps of plaster of different widths, passing
the narrow one through a transverse slit in the wider
one, and splitting the ends of the plaster so as to
obtain a good hold on the tissues (fig. 17). Or, 1f
elastic tension 1s desirable, a common indiarubber

Kig. 17.

ring may be inserted between two pieces of plaster cut
and folded, as in fig. 18. In the case of the extremities,
it may sometimes be advisable to carry a long strip of
plaster round the limb, making the ends cross over the
wound in order to exert pressure upon the tissues.

Fig 18.

Sutures are requisite in large wounds, and in cases
where the skin retracts so that without them the cut
surfaces do not come into apposition ; they should be of
silk or fine wire, which latter excites little or no irrita-
tion in the tissues, and can therefore offer no impedi-
ment to union by first intention ; or on the face may
be of fine catgut or horsehair, which dissolve awsa
spontaneously  The surgeon’s knot (fig. 19) may be
convenlently used both for silk and catgut, since the
double twist prevents the slipping of the knot which

18 apt to take place if the reef-knot is employed where
there is any tension. j
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In large wounds, where the removal of skin makes
the approximation of the surfaces difficult (e.g., after
amputation of the breast), sutures of thick wire may be
conveniently inserted half an inch from each edge, so
as to take off all tension upon the finer stitches, With

Fig. 19.

the same object lead plates or buttons (fig. 20) may be
employed, to which the deep sutures can be conveniently
attached.

In all wounds not likely to heal by first intention,
drainage must be secured for the discharges, which are

certain to form in whatever way the wound is treated.
This may be done by simply leaving the lower end of
the wound open ; by bringing out the ends of ligatures
together at one point ; or better, by inserting a piece
of carbolised indiarubber drainage-tube of a size suited
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to the case, or a few strands of catgut ligature or
horsehair,

In deep wounds, such as wounds of the fore-arm
where tendons are divided, it 1s not sufficient to close
the skin alone, but the ends of the tendons must be
carefully sutured together with catgut, and especial
care must be taken not to overlook a divided median
nerve, the ends of which should be brought together
in the same way.

Contused and lacerated wounds, particularly those in
which a large portion of skin has been destroyed, can
only be expected to heal by granulation, and they may
therefore be appropriately treated from the first with
““water dressing,” unless it is thought well to employ
Lister’s dressing in the hope of leading to organisa-
tion of the blood-clot in the wound. It is in these
wounds that foreign bodies may generally be expected,
and care should therefore be taken to cleanse them as
far as can be readily effected ; but any little remainder
~of dirt, ete., will be certainly thrown off by the process
of suppuration. Strapping, and careful but light
bandaging, are very serviceable in these injuries ; but
sutures are of little use unless the wound is very ex-
tensive, In fact, the house-surgeon will have to guard
against allowing a wound to heal at the surface while
suppuration is going on in the deeper parts.

The after-treatment of wounds consists mainly in
attention to three points—viz., rest, cleanliness, and
temperate living. The first must be attained by con-
tinement to bed in severe cases, or at least cessation
from employment, and if necessary the use of a sling,
etc.; the second is for the house-surgeon to see to
at each dressing of the wound ; while the third can
generally only be hoped for in patients under the sur-
geon’s eye in the wards of an hospital,

Cases in which union by first intention is hoped for
should not have the first dressings disturbed before the
third or fourth day, provided there is no pain or throb-

4
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bing complained of, and the dressing should be soaked

off with tepid water, to avoid tearing open the edges
of the wound. Should the edges be found united

throughout, and no swelling or redness indicate the

presence of pent-up matter, a piece of dry lint and a

bandage should be again applied to give support, and
in a few days a perfect cure will be effected. It not
unfrequently happens, however,that pain and throbbing

indicate the presence of pent-up fluid, and it is sur-

prising how much inconvenience a mere bead of matter
will occasion. In such a case it is unnecessary to tear
open the whole of the wound; for if with a probe a

small opening be made at one end of it, a little pres-

sure will cause the fluid to exude, to the patient’s im-

mediate relief, and the lint and bandage can then be
re-adapted. Supposing the effort to induce healing by
first intention to fail, the wound will become converted
into a graulating one, and be treated accordingly.

Granulating wounds are best treated with water-

dressing, some stimulating lotion being used in addi-
tion when necessary. When there are sloughs to

come away, linseed-meal poultices may be advisable for

a time, but should not be prolonged so as to make the

granulations weak and flabby. In dressing a granu-

lating sore, care should be taken to cut a piece of lint

just the size of the wound ; over that should be placed

a piece half an inch larger in each direction, and on
that again the oil-silk or thin gutta-percha, which

should again slightly overlap it, the whole being re-

tained by strips of plaster or a light bandage. Although

cleanliness, as regards the dressings, ete., is of the

oreatest moment, the surface of the sore should not be

hterfered with more than to sponge off, gently, any

superfluous matter, for a certain ﬂlj]](}llnt of discharge
is always produced by the granulations.

Wound of the cornea is too frequently accompanied
by prolapse of the iris. If seen immediately after the
accident, an attempt may be made to restore the ivis
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by dilating the pupil with the solution of sulphate of
atropine (gr. ij ad £3]), a few drops being placed in the
eye, and some smeared around the orbit. A strip of
plaster should be placed over the lids, so as to keep
them closed ; and the patient should wear a shade over
both eyes, and entirely abstain from using them. If
there is pain, iced water applied on lint over the eyes
will relieve it. It is seldom that a case is seen so in-
stantaneously as to be benefited by the treatment with
belladonna, and the small prolapse will soon shrink up,
and can be clipped off in a few days with a sharp pair
of scissors. A wound of the sclerotic is always more
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serious than one of the cornea, and may immediately
destroy sight. When the wound is small, an attempt
should be made to bring about healing by drawing the
edges together with a fine silk stitch. Liebreich’s eye-
bandage (fig. 21) will be found serviceable after in juries
as well as after operations upon the eye. The bandage
consists of a linen or knitted cotton band, 4, from 10
to 103 inches in length, and 2} inches in width ; at
either end of which are attached tapes to keep it in
position on the head. The tapes should be 1 inch in
width. One tape, B, 111 to 12 inches in length,
extends across the top of the head from ear to ear, and
terminates in a loop, through which the second tape,
(' D, passes, as in the woodcut,
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To apply the bandage:—The patient having been
told to gently close the lids of both eyes, a small
square of linen is laid over each, upon which are
placed small pads of cotton-wool or charpie. The band-
age, which has been previously fitted to the head, 1s now
drawn across the eyes and fastened on the temple
opposite to the eye which has sustained the injury.

Wounds over the shin often give trouble, if neglected.
Collodion and absolute rest form the best treatment ;
and as they are frequently accompanied by a bruise of
the surrounding parts, the tincture of Arnica may be
usefully painted around, but not upon, the wound.
Curtis's ¢ Pasma,” or the oxide of zinc powder, may be
advantageously dusted on these wounds, or the Papeer
Fayard applied.

Wounds of joints.—Wounds of joints, if not obvious
at first, are soon made evident by the escape of
synovial fluid which trickles out, and can easily be
distinguished from blood by its light colour and
tenacity. Unless antiseptic treatment is available,
closure of the wound is of the first 1mportance,
provided no foreign body be left in the synovial
cavity. In the case of punctures or small incisions,
collodion forms the best application, the same precau-
tions being used as in cuts on the face. (See p. 15.)
In the absence of collodion, white of egg is not a bad
application ; and plaster should be used to support
the parts, and prevent the wound being dragged open.
When the wound is so large as to require the applica-
tion of stitches, care should be taken not to insert
them through the synovial membrane, and collodion
may be advantageously applied over them. Perfect
rest and the application of cold are the best preserva-
tives against inflammation of the joint ; and a splhnt
<hould therefore be applied to the limb, which must be
kept, if possible, in an elevated position. The posture
which is easiest, and which relaxes all the parts most,
must be the best at first ; but, should inflammation



BRUISES AND CONTUSIONS. b3

come on, care must be taken to place the limb in a
position in which it may be ultimately useful, should
the motion in the joint be lost or impaired. The
application of an indiarubber ice-bag and irrigation
with iced water are the readiest and most certan
methods of applying cold to a wounded joint. In the
antiseptic treatment of a wounded joint, it would be
necessary to wash out the cavity with a solution of
carbolic acid (1 in 40), to insert a drainage tube
through the wound, and to apply the gauze dressing
with all the details described under ¢ Antiseptic
Dressing.” A bursa over a joint, when opened, pours
out a fluid closely resembling synovia, which might
be considered diagnostic of injury to the articulation ;
but the cautious introduction of a probe would at once
decide the question of its origin.

Bruises and contusions form a considerable portion
of out-patient practice. They present every possible
variety, and it is generally from fear of some more
severe lesion having occurred, rather than for the
treatment of the bruise itself, that the patient
applies to the house-surgeon. A careful examination
1s essential in all cases of contusion, lest some injury
should be overlooked ; and when, as sometimes will
occur, it is found impossible, owing to the swelling,
to arrive at a definite conclusion, 1t is better to err on
the safe side, and treat the case for the more severe
injury (e.g. fracture), than to commit an error which
may be of lasting importance to the patient, by ignor-
ing the possibility of its oceurrence.

Cold is the best application for a bruise, and this
may be applied in any way most convenient—by
rrigation, the application of an ice-bag, or the use
of an evaporating lotion. The following is a useful
formula for an evaporating lotion :—

I Spiritlis Vini rectificati,
Liquoris Ammoni® Acetatis aa £3j ;
Aque Camphorz f3viij. Misce.
and care should be taken to instruct the patient to
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allow it to evaporate, and not to cover the rag on which
it 1s applied. The tincture of arnica has been highly
recommended in all cases of bruise, and, when used
undiluted, appears to have considerable power both in
alleviating pain and inducing absorption of the effused
blood. In some persons with irritable skin the pure
tineture is apt to produce a form of erysipelas, and it
is well, therefore, to be cautious in its employment on
the first occasion. ¢ Hazeline ” is also useful.

There is one form of bruise which requires special
notice, and that is, where a circumseribed swelling is
produced on the head by a blow, giving an appearance
resembling depressed fracture of the skull, owing to
the circumferential swelling of the integuments. Since
this affection is frequently conjoined with cerebral
symptoms,—concussion, more or less severe,—it be-
comes of importance to make a correct diagnosis:
and careful manipulation will generally prove that
the appearance of depression is deceptive, while the
presence of fluctuation in the centre will, in many
cases, assist in arriving at the truth. A bladder or,
better, a flat-bottomed indiarubber bag of ice to the
head is the best treatment. In large subcutaneous
effusions of blood in a limb, it may be occasionally
advisable to tap the swelling with a fine aspirator-
needle, and draw off the uncoagulated blood ; but this
should never be done in a recent case, as it will only
lead to further effusion from the ruptured capillaries,

The possibility of the occurrence of acute necrosis of
a long bone, and especially the tibia, in a child after a
comparatively slight injury is always to be borne in
mind ; and the rapidly forming inflammatory swelling
must not be confounded with the effects of a bruise,
nor, on the other hand, with the mottled skin due
to erythema nodoswm. The thermometer will at once
denote the presence of acute inflammation, and a
prompt incision will give immediate relief,

Clontusions are best treated by rest and opiate appli-
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cations. Bed is the great panacea ; but if this is not
attainable, rest of the limb, by means of a shng or
otherwise, should be enjoined. In contusions of the
chest, even where there is no suspicion of a broken
rib, a broad flannel bandage, firmly applied, gives
great relief by restraining the intercostal muscles ;
and on the same principle a bandage may be applied
to a limb., Soap liniment, with a little laudanum 1
it, is a good application in most cases; or the bella-
donna liniment (B.P.), sprinkled upon lint and
covered with oil-silk, will be found useful.

When a patient is shaken and bruised all over by
a fall from a horse, or otherwise, a warm bath gives
great relief, provided he is not faint.

In any case of contusion about the abdomen, and
particularly if the injury has been inflicted by a
carriage-wheel, the house-surgeon should immediately
pass a catheter, which must be retained if there are
symptoms of injury to the bladder or to the urethra,
such as bloody urine, or pain over the pubes. The
early attendance of the surgeon should be requested to
any case in which rupture of the bladder may be sus-
pected, and care should be taken in these cases not to
overlook a fracture of the pelvis without displacement.

Sprains, though apparently trivial, should never be
neglected, since they too frequently lead to joint-
disease. Although, in most cases, it 1s only the liga-
mentous tissues which suffer, yet occasionally small
prominences of bone are wrenched off, or, in youth,
the epiphyses may be torn away. In all cases of
sprain, therefore, a thorough but gentle examination
of the joint should be made, and if this is impossible
from the pain produced, chloroform should be had
recourse to, rather than that an error in diagnosis
should be committed. Unless seen immediately, the
swelling is often so great as to mask the nature of
the case, and no opinion should be pronounced until
a thorough examination can be made.
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The local abstraction of blood by leeches is of great
benefit in violent sprains, and the bleeding may be
encouraged by hot baths or the application of linseed
poultices. Subsequently, support of the affected joint
1s of the greatest importance, and this may be effected
by careful bandaging, or, still better, by strapping
with adhesive plaster, which has the advantage, not
only of supporting, but of rendering the joint motion-
less, much more effectually than the bandage. Strap-
ping may, in most cases, be applied within thirty-six
hours of the injury, and thus the patient will be
enabled to get about with comparative comfort.
Stimulating frictions are useful in the later stages.

Strains generally mean some rupture of muscular
or tendinous fibres, although sometimes the term is
vulgarly applied to a hernia. Time is the only cure
for ruptured tissues, and all the aid the surgeon can
give is to approximate the extremities of the torn
fibres, and support them by a bandage, so that they
unite as rapidly as possible, and also that no subse-
quent weakness may result from the tissues being
lengthened. Cold applications will be useful in re-
lieving the pain, and will assist in inducing the
absorption of any effused blood.

“ Rider’s sprain "implies the rupture of some of the
fibres of the adductor muscles of the thigh, leading
to considerable effusion of blood and bruising, and
inability to grip the saddle with the knees. It is best
treated by an elastic support, kept in place by a waist-
band, to which it is attached by straps.

Ruptured tendo Achillis may be conveniently men-
tioned here. It generally results from some unwonted
exercise on the part of an elderly person, who drops
suddenly to the ground. A snap is sometimes heard,
and the rupture can be felt with the finger. The
treatment consists in attaching a strap to the heel
of a slipper, and fastening it above the knee, so as to
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point the toe thoroughly and slightly flex the knee.
Ruptures of the fibres of the muscles of the calf may
be treated in the same manner, or by raising the heel
of the boot, and by wearing an elastic stocking.

Machinery accidents present every variety, from
simple fractures or incised wounds to total disorgani-
sation of a limb. The hemorrhage, if any, should be
arrested, and the parts be brought as nearly as possible
into their normal relations to one another, stitches
being inserted when necessary ; and even where there
is no fracture, the application of a splint to a crushed
limb will often be of the greatest service. Amputation
should not be thought of while there is any hope
of saving a limb, since it is extraordinary how well
severe machinery accidents turn out, owing to the
previous good health of the patients. When a portion
of a limb has been torn off, amputation higher up will
probably be necessary in order to obtain sufficient soft
tissue to form a stump ; but for this the advice of the
visiting surgeon should always be obtained.

Extraordinary sealp wounds are sometimes produced
by the long hair of women becoming entangled in
machinery, and the scalp being consequently torn off
the head, partially or completely. If only partially
removed, the scalp should be carefully sponged and re-
placed, if possible, without the usg of stitches, and with
dry dressings. The ¢ capeline ” bandage (Chap. VIIL.)
will be found a very useful application in these cases,
and will often insure healing by first intention. When
the whole scalp has been torn off, water dressing forms
the best application, and the surface will proceed to
granulate, provided the patient’s strength is sufficient
to bear up against the shock and exhaustion.

The house-surgeon may be summoned to a manufuc-
tory to ““cut out” a sufferer from machinery, which it
is found impossible to remove without doing further
damage. No precise rules can be laid down for such
proceedings, but the chief points are, to guard against
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hemorrhage, and to remove as little of the body as
possible ; but the amputation should be done so as to
avoid a second operation.

When a limb, and particularly the arm and hand,
has been crushed by machinery, and it is resolved to
give it a chance of recovery, a most excellent mode of
treatment will be found in irrigation with tepid water.
The constant flow of water keeps the complicated
wound thoroughly clean, modifies the inflammation,and
has a direct tendency to effect a cure. Poultices may
be advisable for a short time, to favour the separation
of sloughs ; but, if employed, care must be taken that
the matter has a free discharge, or py®mia will very
possibly result. When granulation has commenced,
the ordinary treatment of wounds is all that is required
—viz., cleanliness, support, and slightly stimulating
lotions, together with proper attention to the patient’s
general health.

Burns and Secalds.—In severe cases, the constitu-
tional treatment is of more immediate importance
than the application of local remedies. The patientis
suffering from ¢ shock” in its most aggravated form,
and is to be treated accordingly. He should be wrapped
in a warm blanket and placed near a fire, whilst some
warm brandy and water is administered. When the
warmth of the body js thoroughly restored, attention
may be directed to the local injury, and dressings may
be applied to one limb at a time, the rest of the body
being carefully covered up. In the case of burns of
the trunk in children (and in adults too, if conveni-
ences are at hand) immersion in a warm bath, the tem-
perature of which must be carefully maintained, will
ease the pain and float off the charred remnants of the
clothes, leaving clean surfaces for the application of
dressings. If the “continuous bath” can be employed,
the patient may with advantage remain in it until
cicatrisation is complete. In superficial burns (i.c.
where only the cuticle is destroyed) and in scalds, a
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ready domestic application is common treacle ; or a
mixture of collodion and castor oil (two parts to one)
may be painted with a small brush all over the injured
surface ; or the gutta-percha collodion may be used
pure; or a solution of nitrate of silver (fifteen grains
to the ounce) may be painted over the whole surface,
thus producing a protecting eschar ; or a saturated solu-
tion of bicarbonate of soda may be employed. When
vesicles have been produced, they should be snipped
with a sharp pair of scissors, the serum being gently
evacuated with a piece of cotton wool, and the nitrate
of silver lotion or the collodion mixture apphed over
them. This mixture may be conveniently kept ready
made in a well stoppered (or better, a capped) bottle,
in the surgery, and its application, although painful
for the moment, will be found to give immediate relief
to the smart of the injury. No other dressing should
be put over the collodion, which should be repeated
once or twice as it dries. If the injury is quite
superficial, the skin will probably cicatrise before the
scab drops off; but if too severe for that, healthy
granulations will spring up, which are best treated
with water dressing. Cotton-wool (or, what is better
and cheaper, the common white cotton wadding split
open,) is a favourite and useful application both for
burns and scalds. 1t should be carefully wrapped
around the injured part, and maintained in position
by bandages. It certainly soothes the pain rapidly,
but has the disadvantage of sticking to the raw surface,
from which it should be allowed to separate by sup-
puration, assisted by a poultice, if necessary.

Carron oil (equal parts of lime water and linseed
oll—linimentum calcis) is an exceedingly nasty appli-
cation, though a favourite with many surgeons. Car-
bolic oil (one in ten) is a better application, and lint
soaked in it may be placed over the burnt part, and in
badly charred cases it is perhaps as good an appli-
cation as any. The boracic acid ointment has the
advantage of combining an antiseptic with a greasy
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dressing, and is largely employed in University College
Hospital. At the London Hospital, where the cases
of burns are very numerous, the universal treatment
is the application of zinc ointment on lint, fomenta-
tions being applied over the dressings for the first
few hours.

The after-treatment of burns, both local and constitu-
tional, 1s of the greatest importance. If theinjury be
at all severe, hot bottles should be applied to the feet,
and some form of sedative, even in young children,
will be advisable, both to relieve pain and procure
sleep, and this may be necessary for some days after
the accident. In very extensive burns, it may be
advisable to administer chloroform for the first few
dressings. Subsequently, ample nourishment, and
probably stimulants, will be necessary to counter-
balance the drain upon the system caused by the
profuse suppuration. As respects the wound itself,
our object is to get it into a state of healthy granu-
lation as quickly as possible ; and for this purpose—
so soon as the first applications are removed—water-
dressing may be applied, with or without myrrh or
some other lotion ; or the zinc ointment may be used,
if preferred. When a highly sensitive surface, such
as the face, has been extensively burned, the ointment
should be preferred, as it adheres less to the surface.
In these cases the dressing should be changed as
seldom as may be, and if possible under chloroform.
A poultice can only” be useful in expediting the
detachment of eschars, and should not be employed
afterwards, as it will provoke suppuration

To prevent contraction during and after the cica-
trisation of burns is one of the house-surgeon’s most
difficult tasks, and will tax his ingenuity to the utmost.
Extension of the cicatrix must be constantly kept up
by the use of splints if the injury is on the limbs, or
by laying the patient flat in bed, or even with the head
overhanging the bed, if the burn is on the neck. In
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these cases strips of plaster may be most usefully
employed to stretch the cicatrix, and if the patient’s
head is shaved, the scalp will be found to afford a firm
attachment for them. Of the various mechanical
apparatuses which have been contrived for stretching
the cicatrices of the neck, the only one which 1s
veally effective is that which exerts pressure in both
directions, and pulls the skin down over the clavicles
by means of a collar, at the same time that the chin
is raised. Those screws which only get their purchase
from a waistband, and therefore only act in one direc-
tion, are worse than useless.

Bad burns are often months in an hospital, and
as they are by no means favourite cases with either
dressers or nurses, it behoves the house-surgeon to
exercise a sharp surveillance, and to see that they are
properly attended to, or he will find that with all his
care the patient will become crippled by contractions.

Scalds of the glottis require special notice and
treatment. The patient is generally a child, who has
attempted to drink boiling water from the spout of
a tea-kettle, and has consequently injured the mouth,
fauces, and upper part of larynx, more or less severely.
The symptoms of dyspneea will vary according to the
time which has elapsed since the accident, and the
amount of damage done. If the little patient is
evidently in articulo from want of breath, the house-
surgeon had better perform laryngotomy at once ; but
if the symptoms are not of such extreme urgency, the
operation should be deferred, for a time at least, in
order to try the effects of treatment. The first thing
is to place the patient in a warm and moist atmo-
sphere, and this can be contrived by placing an ordinary
sargical cradle over him and under the bed-clothes,
or a piece of mackintosh cloth, and then bringing the
steam of a kettle beneath the canopy thus formed. Care
must of course be taken that the temperature be not
raised above 80°, or the patient will be suffocated and
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parboiled. Relief may also be attempted by scarifying
the back of the throat, epiglottis, etc., which has been
known to be of great service in some ecases.

As regards medicines, antimony and ipecacuanha
appear to offer the best chance of success, and they
may be most conveniently administered in the form of '
the wines. Large doses of either (and antimony by
preference), according to the child’s age, may be given,
and frequently repeated, until the breathing is re-
lieved. Vomiting is not to be wished for, and will
seldom be produced. Mercury may be combined with
the antimony, and to be of any service must be ad-
ministered in heroic doses and frequently ; but should
the breathing become more embarrassed, the operation
of laryngotomy or tracheotomy must at once be had
recourse to.

Injuries from firearms and gunpowder.—Gunpowder
will inflict damage according to the mode in which it
is exploded, rather than the actual quantity ignited.
Loose powder scorches and burns the surface of the
body severely, and, from the mode in which it ¢ flares
up,” is very apt to injure the eyes and burn the hair
oft the head, besides driving particles of unburnt
powder into the skin. These, if left, will give a very
unsightly blue appearance to the patient, and it is
worth while to spend some time in picking out the
powder grains with a needle, while the injury is recent.
In order to do this effectually, however, it will be
necessary to put the patient under chloroform. The
treatment of such injuries differs in no essential
particulars from that of burns generally. Compressed
powder shatters and destroys by the force of the
explosion, in addition to the damage dome by the
flame. A firework exploding in the hand, the bursting
of a gun, or, still more commonly, of a powder-flask
held over a light, will shatter the hand very severely.
On admission to the hospital, the hemorrhage, if still
existing, should be arrested by ligature or otherwise,
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and the state of the hand be carefully examined. In
the case of children or adults without much self-
control, it may be advisable to administer chloroform
at once, and do what is necessary while the patient is
under the influence of the anwsthetic. If fingers
are blown off, the adjacent tissues should be drawn
together as far as may be, to form a stump; or it
may be well, particularly in the case of patients of the
better class, to remove at once the head of a meta-
carpal bone, so as to improve the after appearance of
the hand. Although severely torn and even fractured,
a finger should never be hastily amputated, since, with
careful dressing and support on a splint, apparently
desperate cases do well eventually. Ifonly one finger
can be preserved, it should be saved ; and what is said
of a finger applies with double force to the thumb,
without which the hand loses the greater part of its
powers, and presents a most unsightly appearance.

Gunshot injuries may be immediately fatal from
hemorrhage, or from injury inflicted on a vital part.
A bullet and a charge of shot at a short distance will
each produce a single wound, the edges of which are
inverted ; whereas if the missile emerge from the
body, the edges of the last opening are, as a rule,
everted. A charge of shot from a distance is so much
scattered as to do little more than “pepper” the
patient, the pellets lodging in the skin, from which
they are readily extracted ; but if fired pretty close, the
charge does more harm than a bullet, tearing the soft
tissues and spreading through them so as to render
extraction of the shot impossible. KEven * blank cart-
ridge,” if fired within a few yards, may inflict serious
injury ; the wad striking and bruising the face, or
even rupturing the eye-ball, and the grains of unburnt
powder being lodged in the skin. These should be
extracted at once as far as possible with the point of
a needle, or an indelible blue mark will be left on the
part affected.
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The primary treatment of gunshot wounds does not
differ in any way from that of wounds generally ; but
as in the after-treatment, the extraction of the ball,
etc., many important questions become involved, it
will be well for the house-surgeon to obtain the advice
of the visiting surgeon at an early date, more par-
ticularly since gunshot injuries almost always lead to
legal inquiries in some form or other.

The treatment of wound of the lung by firearms is
the same as in the case of stabs. (See p. 19).

Bites of animals, and stings.—The dog is the animal
whose bite is most commonly met with, though oe-
casionally the cat, rat, or horse inflict injury in this
way. The fear of hydrophobia is always present in
the mind of a patient who has been bitten, and the
house-surgeon should not lose sight of the danger,
although the frequency of its occurrence is greatly
exaggerated. When, as often happens, the dog has
merely snapped, and perhaps grazed or only marked
the skin, no treatment is really required, though it
may be advisable to give the patient some evaporating
lotion as a placebo, together with a few words of assur-
ance as to his safety, Where a wound is actually
inflicted, if recent it may be cauterised with nitrate of
silver ; or, if there are really any suspicions as to the
state of the animal, it will be only safe to give the
patient chloroform and excise the edges of the wound,
taking care to go quite to the bottom, or where thisis
impossible, the actual cautery will form an eflicient
substitute. Both patient and animal should be kept
under surveillance for some weeks, if possible, in order
that any symptoms may be treated as early as possible,
The bite of a cat is even more dangerous than that
of a dog; but that of a horse is only important on
account of the severe local injury generally inflicted
when this animal indulges his biting propensities.

The sting of the adder is the only common accident,
of the kind met with in this country. The treatment



SUSPENDED ANIMATION., 65

consists in tying a ligature tightly round the limb
above the wound, in order to prevent absorption of
the poison, and subsequently in the extraction of the
poison by sucking the wound or applying cupping-
glasses, after which a poultice is the best application.
The vital powers are severely and rapidly depressed by
the absorption of the poison, and must be supported by
the free administration of ammonia, ether, brandy, etc.
In the rare cases in this country of bites by tropical
serpents, the rapid administration of diffusible stimu-
lants and the use of artificial respiration form the
appropriate treatment,

Suspended animation (hanging, drowning, etc.)—
Drowning is the most common cause of suspended ani-
mation, though cases of hanging and suffocation from
noxious gases occasionally occur. In all cases the
object is the same—viz., to restore the action of the
heart—which may be most readily accomplished by
resorting to artificial respiration, combined with fric-
tions to the trunk and extremities. The Marshall Hall
method of artificial respiration, as it is called, consists
in laying the patient on his face with his right arm
doubled under the forehead, so as to prevent obstruc-
tion of the mouth, which should be seen to be open.
The assistants, grasping the left shoulder and hip,
should then turn the patient on his side, and half-way
on to his back, when the motion is to be reversed, and
the patient placed again in the prone position. This
series of manceuvres should be repeated from sixteen
to twenty times a minute, and the difficulty in practice
1s to prevent the too rapid movements of over-zealous
assistants,

Another and more effectual method (Dr. Sylvester’s)
18 as follows :—The mouth being cleared of any dirt or
saliva which may be in it, the tongue should be drawn
forward and held with the finger and thumb or a pair
of forceps; or secured with a piece of ribbon or an
elastic band passed over the tongue and under the

0
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chin. This drawing forward of the tongue is very
important, as it opens the windpipe, and must never,
therefore, be omitted. The patient being laid on his
back, with the shoulders and head slightly raised, the
operator then kneels behind his head, grasps the arms
just above the elbows, and draws them steadily and
oently upwards (fig. 22) until they meet above the head.
By this means the ribs are elevated by the pectoral
muscles, and inspiration is produced. The arms are

then to be brought down to the side of the chest, which
they are to compress in a slight degree (fig. 23) so as
to imitate expiration. These movements are to be
repeated as slowly asin the other method, and they
give a more complete change of air to the lungs.

Dr. Howard of New York has introduced a third
method, which in his large experience of the treat-
ment of drowned persons has given most satisfactory
results. He lays great stress upon emptying the
stomach of its contents, so as to free the diaphragm
from pressure ; and for this purpose places the patient
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face downwards on a firm roll of clothing, so that the
head may be lower than the trunk. Forcible pressure
upon the back being then made, the contents of
the stomach are readily ejected. The patient is then
to be turned quickly on his back, the roll of clothing
being so placed beneath him as to make the breast-
bone the highest part of the body. If an assistant is
at hand, the tongue is to be seized with a piece of rag
and drawn out at one corner of the mouth, and the

arms of the patient are to be drawn well above his
head and held there crossed ; but this is not essential.
The operator then kneels astride the patient, and
fitting the fingers of both hands into the lower inter-
costal spaces of each side, foreibly compresses the
lower ribs by bowing forward over the patient’s body.
In this way expiration is produced by acting on the
most mobile portion of the thorax ; and the elastic
recoil of the ribs, upon the operator loosing his hold,
1s sufficient to produce inspiration.

Whichever method is preferred should be put in
force without a moment’s delay, and be persevered in
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without intermission for not less than half an hour.
Friction with warm towels may be had recourse to in
addition, the direction of the rubbing being as far as
possible Zowards the heart.

The galvanic battery, or the more convenient electro-
magnetic machine, may be had recourse to in desperate
cases, but is rarely of much service. The poles may be
applied over the base and apex of the heart, or better,
over the phrenic nerve at the root of the neck and over
the diaphragm ; but the artificial respiration must never
be relaxed, as upon it the chief reliance is to be placed
(vide Chapter on Chloroform).

In cases of hanging, and occasionally of drowning,
the face is turgid and the head evidently enormously
congested ; and under these circumstances it will be
justifiable to take blood from the external jugular vein
or from the temporal artery.

When symptoms of recovery Begin to show them-
selves, stimulating enemata of wine or brandy may be
useful ; but the house-surgeon must be careful not to
administer stimulants by the mouth until animation 1s
fully restored, lest they pass into the lungs and so
suffocate the patient. 1In cases of apparent death from
chloroform, carbonic acid, ete., all the above measures
may be adopted ; and in addition (particularly in the
case of chloroform), dashing with cold water, to pro-
duce a forcible inspiration, should be immediately had
recourse to.

Concussion and compression.—When a patient is
brought into the hospital in an insensible state, the
result of a blow on the head, it becomes of immediate
importance to determine the cause of that condition.
The house-surgeon should make a careful examination
of the head to see if there is any external injury, and
institute inquiries as to the nature of the blow and its
probable seat. If there is no injury to the head, or at
most only a scalp wound, if the patient can be partially
roused by bawling at him, and if his skin is cool and
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the pupils contracted, he may pretty safely be con-
sidered to be labouring under concussion. If, on the
contrary, he is perfectly senseless, if the breathing is
laboured and stertorous, and the pupils are unequal or
dilated, it may be looked upon as a case of compression.
The diagnosis will be confirmed by any severe external
damage to the head, and particularly by any fracture
or depression of the skull. The pulse will not be of
much service as a diagnostic aid émmediately after the
accident ; but in a few hours will vary materially in
the two affections,—in concussion being feeble and
irregular, in compression becoming full and slow. It
must be carefully borne in mind that cases of ap-
parently simple concussion may become converted, at
any moment, into examples of compression, the result
of intra-cranial heemorrhage, and this will be generally
indicated by the supervention of stertorous breathing.

The primary treatment of both affections is the same :
viz., to place the patient in bed, have the head shaved,
and insure perfect quiet by the exclusion of all visitors.
In concussion, if the depression of systergis not already
too great, cold may be applied to the head in the form
of evaporating lotions or a bladder of ice; but if the
patient is very prostrate, these should be omitted, and
hot bottles be applied to the feet, and mustard poul-
tices to the calves of the legs. A patient may be for
hours in a perfectly tranquil condition, and so long as
his pulse keeps steady and the breathing regular, this
need excite no alarm ; but should the pulse decline, or
symptoms of compression from effused blood come on,
the advice of the visiting surgeon must be obtained
without delay.,

In cases of compression, the visiting surgeon should
be immediately summoned, since operative proceedings,
to be of any service, must be had recourse to at as
early a period as possible, and even should none be
advisable, the treatment of these cases requires all the
suggestions of long experience.
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CoMPARATIVE TABLE OF SYMPTOMS OF CONCUSSION AND
COMPRESSION OF THE BRAIN (FROM GROSS).

Concussion.
1. The symptoms are imme-
diate, coming on instantly after
the infliction of the injury.

2. The patient is able to
answer questions, though with
difficulty, and usually only in
monosyllables, such as Yes or
No.

3. Special sensation is still
going on, the patient being
able to hear, see, smell, taste,
and feel.

4, The respiration is feeble,
imperfect, and noiseless,

5. The pulse is weak, tremu-
lous, intermittent, and preter-
naturally frequent.

6. There is nausea, and
sometimes vomiting,

7. The bowels are relaxed,
and there are sometimes in-
voluntary evacuations.

8. The power of deglutition
is impaired, but not abolished.

9. The bladder retains the
power of expelling its contents,
but sometimes, owing to the
weakness of its sphincter, the
water flows off involuntarily.

10. The voluntary muscles,
although much weakened, are
still able to contract, there
being no paralysis.

11. The pupils are usually
contracted and somewhat sen-
sible to light ; the lids are open
and movable.

Compression.,

1. Aninterval of a few min-
utes, or even of a quarter of an
hour, sometimes elapses if the
compression 1s caused byextra-
vasation of blood.

2. The power of gpeech is to-
tally abolished ; we may halloo
in the patient’s ear as loudly
as possible, and yet there will
be no response.

3. Special sensation is de-
stroyed.

4, The respiration is slow,
laboured, stertorous, and per-
formed witha peculiar blowing
sound.

5. The pulse is laboured,
soft, irregular, and unnaturally
slow, often beating not more
than 50, 55, or 60 strokes in a
minute. _

6. The stomach is quiet and
insensible to ordinary impres-
sions, even to emetics.

7. The bowels are torpid,
and are with difficulty excited
by the action of purgatives.

8. Deglutition is impossible,
and sometimes does not return
for several days.

9. The bladder is paralysed,
and therefore incapable of re-
lieving itself, the surgeon being
obliged to use the catheter.

10. There is always paralysis
on one side of the body, gene-
rally opposite to that of the
compressing cause, .

11. The pupils are widely
dilated and unaffected by light,
the lids being closed and im-
movable,
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Concussion. Compression.
12. In concussion, the mind 12. In compression, the mind
s in a state of abeyance; it is  is absent, and the patient is
weak and confused, but not comatose.

abolished.

FOREIGN BODIES.

In the eye.—Foreign bodies lodged onthe conjunctiva
may vary from a small particle of dust to a splash of
molten lead sufficient to cover the cornea. Immediate
removal is absolutely necessary in all cases, and this 1s
accomplished by everting the lids over a probe, when
the foreign body may be removed with a pair of forceps,
or brushed out with a camel’s-hair pencil. When a
particle of metal or some similar foreign body has be-
come imbedded in the cornea, it may be difficult to
catch sight of it ; and the house-surgeon should place
the patient between himself and the light, and look
along the cornea, when, even if the foreign body does
not project, he will be able to mark the abrasion of the
epithelium, and very probably catch the refracted image
of the object. The little “spud ” made for the purpose,
or a broad needle, will be required to dig the foreign
body out of the cornea, and when this has been accom-
plished, a drop of castor oil placed between the lids
will give immediate relief to the pain. When a par-
ticle of metal has been removed, or has possibly
worked its way out spontaneously, there will often be
left a slight stain, which will not require any special
treatment. The magnifying-glass will serve to establish
its nature.

In many cases, particularly in children, the spasm of
the eyelids is so great that it is impossible to examine
the eye, much less to remove a foreign body ; and itis
advisable, therefore, to have recourse to chloroform at
once, by which means the difficulty is immediately
overcome.

Lime in the eye produces most serious mischief, un-
less immediately removed. This should be done with
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a dry camel’s-hair brush, and then the eye should be
thoroughly washed with vinegar and water, or very
dilute acetic acid, so that any remaining lime may he
converted into a harmless salt. It is well to warn
the patient and friends that the injury is of a serious
nature, so that they may be prepared for the opacities
which will probably be left, notwithstanding early
treatment.

Foreign body in the ear or nose.—Generally a bean,
pea, or small stone, pushed in by the child itself, consti-
tutesthe obstruction, and can in many cases be removed

Fig 24.

at once with a pair of small forceps, of which the angu-
lar ones shown in fig. 24 are very convenient for the
purpose ; or with the scoop, or even more readily with a
simple loop of silver-wire slipped around it. Either
direct sunlight, or a powerful artificial light reflected
by a laryngoscope mirror on the forehead of the ope-
rator, should be employed in all cases of introduction
into the auditory meatus of instruments, the points
of which should never be out of sight. If the house-
surgeon should not succeed at once (and he should
be careful not to do any damage by poking about
too much), recourse must be had to the syringe
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and warm water, The syringe should be of good size ;
but as the surgeon’s object, particularly in the case of
the ear, is to expel the foreign body by the refurn cur-
rent of water, it is important not to use a syringe with
a nozzle so large as to plug the meatus ; and care should
be taken to direct the water down to the membrana
tympani along the roof of the canal, so that the return
current may be as forcible as possible. 1In the case of
the nostril, the foreign body may often be conveniently
pushed back into the fauces with a probe or small
bougie. There is one caution necessary respecting
the use of the syringe, which is, that when the foreign
body is known to be of a vegetable nature, syringing,
if used, must be persisted in until the body is removed
at the same sitting, lest, if left to another time, the
moisture should cause the body to swell, and so im-
pede its ultimate removal.

Foreign body in the laryna produces symptoms of
alarming urgency, the patient being often brought to
the hospital black in the face and apparently moribund.
The house-surgeon should immediately thrust his finger
down the throat, in order to feel and displace any
body, such as a lump of meat, ete., which may be ob-
structing the glottis; and if this is not feasible, an
opening should be instantly made in the crico-thyroid
membrane, so as to admit air to the lungs,

Laryngotomy is here recommended instead of tra-
cheotomy, in the belief that, in these verv urgent cases,
the few moments’ delay necessary for the performance
of the latter operation, and particularly in somewhat
inexperienced hands, is of the most vital importance ;
and besides, these very urgent symptoms are generally
found in cases where the foreign body is impacted in
the glottis, and has not passed into the trachea at all.
Should tracheotomy be subsequently necessary for the
extraction of the foreign body, the previous operation
will be of no importance, and will offer no impediment
to its due performance.
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The urgent symptoms of suffocation having been
thus relieved, aided, it may be, by artificial respiration,
careful attempts should be made to ascertain the posi-
tion of the obstruction ; and if, as may be expected, it
is discovered fixed between the vocal cords, efforts ma
be made to displace it by inverting the child and slap-
ping its back pretty sharply, or by gently introducing
an elastic catheter from below. When the foreign
body has passed into the trachea, inversion of the
patient, etc., may be tried provided laryngotomny has
been performed ; for if this has not been done, the body
may get impacted between the vocal cords and necessi-
tate an instant operation. In those cases which are
brought to the hospital for various degrees of dyspnecea,
the result of a foreign body in the trachea or bronchi,
the house-surgeon is not justified in interfering unless
there 1s great urgency, but should summon the assist-
ance of his senior officers, since these cases often require
the most dexterous treatment, and throw a heavy
responsibility on the operator.

Foreign body vn the eesophagus.— Large masses of solid
food occasionally get fixed in the cesophagus; but most
commonly the foreign body is a bone (generally a fish-
bone), or in rare instances a set of artificial teeth, If
the foreign body is one which can be readily digested,
or at least will pass through the intestinal canal with-
out difficulty, the best treatment is to push it down
into the stomach with a bougie or stomach-pump tube.
When, however, a fish-bone is fixed in the mucous
membrane, as can generally be ascertained by the
pricking sensation experienced by the patient, an at-
tempt should be made to dislodge it. Along forefinger,
thrust well down the throat, may be made to hook up
such an obstacle with the nail, supposing it is still in
the pharynx; but if lower down, one of the numerous
forms of probang must be used for the purpose, of
which the ingenious horsehair probang shown shut for
introduction past the foreign body in fig. 25, and open
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for its withdrawal in fig. 26, is probably the safest and
best ; or recourse may be had to long curved forceps,
which require, however, very careful manipulation.
The removal of artificial teeth from the esophagus 1s
an operation of great nicety, and one which the house-
surgeon had better relinquish if he does not succeed
at the first trial with the long forceps, lest he do 1rre-

parable damage to the gullet, or render the extraction
impossible except by cesophagotomy.

Foreign body in the wrethra.—A piece of gutta-percha
bougie is the most common example of foreign body
in the urethra, and the house-surgeon should be very
careful, both in examining its position and attempting
its removal, not to push it further down the canal.
The foreign body can sometimes be expelled by careful
manipulation along the urethra, but if this is unsue-
cessful, attempts may be made to withdraw it with a

Fig. 26.

slender pair of forceps, the finger being kept carefully
upon the urethra behind the obstruction, so as to
prevent its being carried on into the bladder. Should
the house-surgeon not succeed in his attempts, the
case should be submitted to the surgeon’s opinion
without delay.

Hair-pin in bladder and wrethra.—Cases have fre-
gquently occurred of young women introducing a hair-
pin into th® urethra, which has slipped into the bladder,
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and required removal by the surgeon. This can best
be accomplished with ordinary polypus or dressing
forceps, if the urethra be rapidly dilated, under chloro-
form, with the forefinger insinuated along a director
passed into the canal. The finger can turn the foreign
body to the most convenient position for removal, and
no permanent incontinence is likely to follow the
proceeding. Owing to the short length of the female
urethra, a hair-pin never becomes fixed in it so as to
require surgical interference ; but a case has occurred
of a hair-pin introduced into the male urethra slipping
from the patient’s grasp and requiring removal by the
surgeon. It is impossible to withdraw a hair-pin with
forceps under these circumstances, because one or hoth
ends of it will lacerate and become entangled in the
mucous membrane ; and therefore the better plan is to
introduce a small tube (a silver probe-case for example),
and having grasped the pin through the walls of the
urethra so as to bring the ends together, to slip the
tube over them, after which the pin can be readily
withdrawn, .

Foreign bodies in the rectum and vagina.—These'cases
are seldom of recent occurrence, and would not there-
fore require immediate treatment by the house-surgeon.
In any recent instance recourse may be had to suitable
forceps ; but should they not succeed, the case may be
very well put aside until the surgeon’s visit,
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CHAPTER III.

RETENTION AND EXTRAVASATION OF URINE,
HERNIA, ETC.

Retention of wrine—The cases of retention which
the house-surgeon is called upon to treat are mostly
of the spasmodic class, and result from some recent
excess on the part of the patient; occasionally, how-
ever, patients apply at an hospital with retention
from other causes—viz., permanent stricture, enlarged
prostate, or atony of the bladder. Since the lower
classes are generally reluctant to ask for assistance
which may involve some personal suffering, a patient
with retention ordinarily only applies at an hospital
when the agony of his distended bladder becomes
unbearable, and its immediate relief, therefore, by the
catheter is of the first importance. The use of opium
and the warm bath, etc., is only so much time wasted
if the symptoms can be immediately relieved by the
passing of a catheter ; although, if this be impossible,
they may afterwards be useful adjuvants in the treat-
ment. Before entering upon any treatment, inquiry
should be made of the patient (if sober) as to his
ordinary powers of micturition, and the existence or
not of a permanent stricture of some standing ; but
too much faith must not be placed on the statements
of patients respecting the size of the stream passed
In which they commonly exaggerate. ’

Spasmodic retention.—Supposing no stricture to have
previously existed, an attempt may be made to pass
No. 7 or 8 silver or elastic catheter ; but even should a
stricbure be acknowledged, it is better to begin with
at least No. 4 or 5. Of the positions for passing the
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catheter, those of standing or of lying down, the
latter is to be preferred, as giving the surgeon more
control over the patient by preventing his drawing
back, and also by doing away with that most unneces-
sary manceuvre, the tour de maitre. The practice varies,
of course, in different hospitals; but every surgery
should be furnished with a couch or table for a patient
to recline upon, if desired. A good-sized catheter
having been selected, it should be thoroughly warmed,
either by friction with a towel or by putting it up the
sleeve in contact with the arm, and it should then
be well oiled for at least two-thirds of its length.
Standing on the left hand of his recumbent patient,
the surgeon gently stretches the penis with the left
hand, while with the right the catheter is inserted.

With very slight force, almost by its own weight, the

catheter should pass along the canal, the handle being

directed along the left groin but gradually getting

into the median line, until an obstruction is met with.

Against this gentle pressure with the end of the:
catheter should be made for some minutes; when, if
the stricture be spasmodic, a gradual yielding will be

distinctly felt, and in a few moments more the instru-

ment will probably enter the bladder. This, the best

possible result, can only be looked for in uncompli-

cated cases, where the urethra has been previously

healthy. Should there be in addition some degree

-

of permanent stricture, a smaller instrument may be

tried, although the very small sizes are unsuited to
cases of spasmodic retention, and are apt to cause

-

-

hzemorrhage and other mischief. Sometimes, when a
catheter will not pass a stricture, if it be pressed
against it fora time and then suddenly withdrawn, the

urine will flow, and thus the retention will be relieved.
Should the house-surgeon not succeed in his first
attempts, he must be guided in his further treatment

by the condition of his patient. If the distress is not
great and appliances are at hand, a warm bath may be
administered, and thirty or forty minims of laudanum
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given internally, the probability being that, after the
patient has been a quarter of an hour in the bath, the
urine will pass of its own accord, or that a catheter
will then be readily introduced. thmld the distress
of the patient be urgent, however, it is better to
administer chloroform at once, and to use a catheter
(No. 6 or 7) with the same precautions as are men-
tioned above, when the instrument will generally be
found to pass with facility. Should this fail, there
are still the warm bath, laudanum, and fomentations

to fall back upon.

Permanent stricture, when giving rise to retention, is
much more difficult to treat. Although, according to
the patient’s account, he has not been able to pass a
streain for weeks, 1t is better to commence proceedings
with a No. 4 catheter, and the French soft instru-
ments with an olive-shaped extremity are to be
preferred. The patient lying down, the catheter
selected should be carefully passed until it meets with
an obstruction, the penis and urethra being drawn up
and put on the stretch with the left hand. When
the obstruction is reached, careful attempts should be
made to pass it by withdrawi ing the catheter for half
an inch, and rotating it between the finger and thumb
s0 as to bring the pc:-int in contact with all parts of the
stricture seriatim. Successively smaller sizes should
be carefully tried in the same way until the smallest
18 reached.

Failing to pass an elastic instrument through the
stricture, the house-surgeon must have recourse to a
silver catheter. This should be carefully passed to
the stricture, when the left hand should be passed
along the urethra externally, to feel if there is any
corresponding thickening at this point. The obstruc-
tion will generally be found in the region of the bulb,
at the back of the scrotum ; and an endeavour should
be made to guide the 1nstrument through it, partly
with the right and partly with the left “hand. Not
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succeeding with No. 4, a series of cautious attempts
with successively smaller instruments should be made,
the left hand being still kept upon the urethra to serve
as a guide for the median line—which it is, of coarse,
most important to maintain, so as to avoid the forma-
tion of false passages.

Even if a catheter pass an obstruction at the bulb,
1t may fail to reach the bladder, and the operator will
find that he is unable to depress the end of the instru-
ment. Under these circumstances, the left forefinger
should be inserted into the rectum, to feel if the
catheter has taken the course of the urethra; and if it be
felt on one side of the middle line, it should be at once
withdrawn from the false passage, and further efforts
be made to carry it on in the proper direction, guided
by the finger still retained in the bowel. Even when
no false passage has been made, an instrument will
sometimes meet with an obstruction just at or about
the triangular ligament, and the finger in the rectum
will be able often to help it over the difficulty. Should
the patient be unruly or unable to bear the pain of
these attempts, 1t will be well to put him under the
influence of chloroform, although but little direct
effect can be produced upon the stricture by that
agent. Whatever instrument happens to reach the
bladder should be retained and tied in until at least
the case has been seen by the visiting surgeon ; for if
withdrawn at once, the retention may again occur,
and treatment become necessary, possibly with a less
successful result.

When no efforts of the house-surgeon suffice to
relieve the bladder, the assistance of the senior officer
should be requested without delay ; forif the distension
be already great, a small further increase may cause
the urethra to give way, and produce extravasation
with its unforfunate results. In cases of retention of
short duration, where there is little pain and the
surgeon’s visit may be soon expected, a dose of opium
may be given and the delay allowed; but bad cases
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should never be permitted to remain for hours un-
relieved.

It is no part of the plan of this work to discuss the
treatment to be adopted by the visiting surgeon, which
will vary according to both the individual surgeon and
the nature of the case ; but should a house-surgeon be
thrown upon his own resources, and be left to treat
a case of retention on his own responsibility, he is
strongly recommended to aspirate the bladder above
the pubes, as being the simplest and safest proceeding.

Enlarged prostate gives rise to retention only in
old people, and increase in the size of the gland
can be readily detected through the rectum. Since
the chief obstruction to the flow of urine is usually
the central projection from the floor of the urethra,
it will be necessary to use a prostatic catheter—z.e.
one of the French instruments made with a bend
or elbow near the extremity (sonde coudée), the point
being kept along the roof of the urethra. Should
this not pass readily, a large elastic catheter, with or
without a stilette, may be used, or a large silver
Instrument, rather longer than usual, and with a
greater curve. It is a great mistake to use small,
short instruments in these cases, since they only per-
forate the prostate, giving rise to hemorrhage, and
never reach the bladder at all. The urine drawn off
in these cases is usually bloody, from the congestion
of the prostate, which has been probably the de-
termining cause of the retention in a patient whose
prostate has long been enlarged. This continues for
a few days, during which the regular use of the
catheter will be required.

LParalysis of the bladder from over-distension (atony
of bladder) must not be confounded with retention
caused by stricture. The obvious treatment is to
relieve the over-distended viscus by means of a lar
catheter ; and if the house-surgeon follow the above
rule of always beginning with a good-sized instrument,

6
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he can hardly fall into the error of making false pas-
sages in a previously healthy urethra. If any doubt
should exist as to whether the catheter has entered the
bladder or not, it will be immediately solved by throw-
ing in a little warm water with the india-rubber
bottle. This will, of course, distend an empty bladder,
but will not enter at all if the instrument has not (as
is most probable) reached the viscus, and a longer
catheter should be at once employed. Over-disten-
sion of the bladder gives rise also to another symptom
—viz., an overflow or involuntary dribbling away of
urine; and this must not be confounded with the want
of power over the neck of the bladder by which the
viscus is always kept empty. The diagnosis is easily
made by percussing the region of the bladder, and
noticing the extent of dulness; and the rational treat-
ment is to pass a catheter.

Retention from caleulus occurs usually only in child-
ren, and may often be overcome by making the child
lie on its back during micturition ; if this does not
succeed, a catheter suited to the size of the urethra
may be readily introduced. In such cases an early
opportunity should be taken to determine the presence
of a stone, in order that appropriate treatment may
be undertaken.

A small caleulus may become impacted in the urethra
of a child, and thus produce retention either partial or
complete. Frequently the caleulus is arrested just
within the meatus, and can be extracted with a
small scoop; but if farther down, urethral forceps
must be employed. If the house-surgeon is unsuc-
cessful in his attempt to extract the calculus in this
manner, the visiting surgeon should be summoned to
cut down upon it without delay, since an impacted
calculus may give rise to extravasation of urine by
causing ulceration through the urethra.

The same rules would apply to a piece of caleulus
impacted in the urethra after lithotrity, though in
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that case, if the fragment is near the bladder, an
attempt may be made to push it back into that viscus
with a large catheter or bougie.

Retention in the female occasionally requires the use
of the catheter, though, since it is generally an hysteri-
cal symptom, the use of instruments, etc., should be
avoided as much as possible. The patient should
never be exposed for the passage of a catheter, but
she should be placed on her back with her knees
drawn slightly up. Standing on the right of the
patient, the surgeon will next pass the left hand
between the thighs, and place the forefinger just at
the orifice of the vagina. An elastic catheter can
then be readily introduced with the right hand, and
being made to ghde over the forefinger of the left,
will almost infallibly enter the urethra, being felt
through the wall of the vagina immediately beneath
the arch of the pubes as it passesto the bladder. The
so-called tubercle at the orifice of the urethra is
generally imperceptible, and likely to be confounded
with the clitoris; and it is therefore safer to disregard
it altogether, and to proceed as suggested above.

Extravasation of wrine may occur either from the
urethra giving way after prolonged distension of the
bladder, or may be caused by the unskilful use of the
catheter having made a hole in the urethra. Occasion-
ally the urethra is ruptured by direct violence, such as
a fall astride a piece of timber; or is torn in cases of
injury to the pelvic bones from any crushing force.
In any case the result is the same : the urine gets into
the areolar tissue of the scrotum and penis, which it
distends, and, if unrelieved, will find its way over the
pubes and into the groins of the patient. If seen
early the distension will simulate that of ordinary
edema, but in a very few hours the skin becomes
scarlet and then dusky; black sloughs show themselves
at various points, and an erythematous blush spreads
for some distance towards the abdomen.
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A house-surgeon should not treat a case of extra-
vasation on his own responsibility if he can obtain the
assistance of a senior officer at once, but he is not
justified in waiting more than a short time for this.
If obliged to act on his own responsibility, he should
have the patient held in the lithotomy position, and
make free incisions on each side of the median line
into the distended perinseum, scrotum, and penis, and
wherever the urine appears to have found its way.
These mcisions need not be very deep, so long as they
give exit to the infiltrated urine, which will be easily
recognised by the peculiar smell. Any small vessels
which may bleed should be at once twisted or tied, as
it 1s important that the patient should not lose any
blood. In cases where the extravasation is great, and
the necessary incisions evidently give free exit to the
urine contained in the bladder, it is better to abstain
altogether from passing a catheter along the torn
urethra for a few days, until the parts have become
more healthy, since the urine will run away through
the incisions as readily as through the wound made in
lithotomy. When, however, the extravasation is small,
and perhaps only one-sided, and the incisions are
therefore not large or deep, it will be necessary to get
an instrument into the bladder in order that no more
urine may be effused ; and the house-surgeon should
therefore make careful attempts to introduce a catheter,
using both elastic and metallic instruments for that
purpose ; and he will often be able to succeed, even in i
cases of old stricture, the effect of the effusion being
to relax slightly the strictured parts. An instrument
having been introduced, should be tied in, and light
linseed-meal poultices should then be applied to the
pubic region and frequently changed, while measures
should be taken to secure the constant flow of urine
through the catheter, if one has been introduced, either
by adapting some form of urinal to it or by frequently
removing the stilette.

If, however, the house-surgeon should find himself
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unable to introduce a catheter, he must await the
arrival of the visiting surgeon, who has been already
summoned, and who will probably lay the urethra
open through the perineum, and pass a catheter into
the bladder. The house-surgeon is warned against
undertaking the operation of opening the urethra on
his own responsibility, since none 1s more difficult to
complete satisfactorily ; and the patient being already
in a dangerous condition, the possible fatal result may
be attributed to his interference.

A patient suffering from extravasation of urine is
always in a depressed condition, and will require very
careful after-treatment, with plenty of nourishment
and some stimulants, at all events at first.

Since false passages are occasionally made by the
best surgeons, extravasation may occur in a patient
already in the hospital and under treatment for stric-
ture, and the house-surgeon should not mistake the
erythematous blush and slight cedema which mark the
accident for an attack of erysipelas. The same remark
apples to extravasation in children, caused by im-
paction of a stone in the urethra.

Washing out the bladder is an operation generally
intrusted to the house-surgeon, and its careful per-
formance is a matter of great importance, both in
cases of diseased bladder, and in cases of paralysis,
the result of injury to the spine or from other causes.
When it is simply desired to wash out any accumu-
lation of mucus or sediment from the bladder, a good-
sized elastic catheter with a large eye is the best
mstrument ; or when any particles of earthy deposit
may be expected, the very large eyed catheter' used
after lithotrity will be of advantage. The catheter
having been introduced with the greatest care (and
more particularly so in cases of paralysis, where sen-
sation is wanting), the bladder should be thoroughly
emptied, pressure with the hand being made over
the pubes, if necessary, to assist the expulsion of the
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contents. In doing this with an elastic catheter, it is
well to bear in mind that the wall of the bladder, as it
contracts, is apt to press against the eye of the instru-
ment and obstruct the flow of urine, and that this is
easily remedied by drawing the instrument out for an
inch or so, when the event happens. The simplest, and
therefore best, injecting apparatus is a small india-
rubber ball, with nozzle and pipe, and bullet-valves
(fig. 27). The ivory nozzle at the end of the india-
rubber pipe may be either inserted into the catheter,
or, the nozzle having been removed, the pipe itself
may be fitted over the end of the instrument, if the
size will allow it.
_ The only precau-
) tion necessary to
| observe in em-
7 ploying this little
apparatus 1s to
keep 1t wupright
when in use, since
that position
alone enables the
bullet - valves to
act properly. A
shake will occasionally be requisite, if the bullet gets
fixed for a moment, but the house-surgeon should
beware of officious assistants unscrewing the joint and
letting the bullet drop out. The bottle should be filled
with tepid water before it is attached to the catheter,
so as to avoid the injection of air, and then, by a series
of gentle squeezes, as much tepid water as may be
desirable can be readily thrown into the bladder.
This water should be allowed to run out into a fresh
vessel, and the injection may be repeated as often as
necessary.

In some cases the use of a double catheter may be
desirable ; but the same bottle can be used w@th it,
unless the more cumbrous metallic syringe is for
any reason preferved. Medicated injections generally

Fig. 27.
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require a gilt catheter; but, if weak, they will not
do any serious damage to the indiarubber bottle,
which must, of course, be carefully washed, after
being so used. Probably the best injection for
restoring a healthy condition of the urine is a
solution of sulphate of quinine, gr. ij, water f3j,
with two minims of dilute sulphuric acid.

Washing Catheters.—It is very important that
catheters, and particularly the smaller sizes, should
be carefully cleansed after being used. The house-
surgeon should not leave this to a nurse, but should
either do it himself, or see that a dresser thoroughly
washes each instrument.

The best way is to let the catheter lie for a few
seconds in the water, and then to hold it up with
the handle or rings downwards, by which means any
blood, etc., is at once washed out in the readiest way.
This should be repeated once or twice, and then the
operator may blow through the instrument into the
water, so as to make sure that the eyes are clear.
After being dried with a towel, the catheter should
again be blown through, so as to dry the interior,
and the proper stilette be immediately inserted.

The common method of blowing down a catheter
before washing it out simply drives any clot of blood,
etc., down to the eyes, and makes its extraction nearly
impossible,

In order to obviate all possibility of contagion by
means of catheters, it is well to use a weak solution
of carbolic acid for washing all urethral instruments,
and to employ carbolic oil (gr. x ad f3j) for lubricating
. .them prior to use. Mr. Lund recommends for this
purpose a mixture of almond oil f3jss, castor oil f3ss,
erystalline carbolic acid 3j.

Paraphimosis.—Boys are sometimes brought to an
hospital on account of the foreskin having got behind
the glans penis, so that they are unable to return it :
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and the disorder will be met with in men as a not
uncommon accompaniment of gonorrheea. If the case
1s seen early reduction is readily effected ; but if
cedema and even ulceration have supervened it is by
no means an easy task, but one which may be in-
variably accomplished in the following way :—The
patient should be placed upon a couch, and the
operator, grasping the foreskin with the fingers of
both hands (a towel intervening), should squeeze the
blood and serum out of it as much as possible. The
thumbs are then to be placed against the glans, and
made to compress it in the same way, after which
endeavours should be made to draw the foreskin
forwards, and at the same time to push the glans
in with the thumbs. After a few minutes’ steady
traction the parts will assume their proper position,
unless the foreskin has become ulcerated and its sur-
faces agglutinated together. Water-dressing should
afterwards be applied around the penis, which must
be supported by a bandage. '

A few punctures on the swollen prepuce, and the
application of a piece of elastic webbing or india-
rubber band tightly round the part for a few minutes,
will be found to tend greatly to remove the swelling ;
and 1n cases where the congestion of the organ rather
than the amount of edema is the cause of difficulty
in effecting reduction, the application of a stream of
cold water from an ordinary tap for a quarter of an
hour will much facilitate the proceeding.

Appearances closely resembling paraphimosis are
sometimes caused by a child having tied a thread
round the penis, either in play, or with the view of
obviating punishment for wetting his bed. In these
cases the thread becomes so imbedded in the swollen
tissues as to require great care for its discovery and
division.

Strangulated hermia.—It is the exception, rather
than the rule, for patients to apply at an hospital
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ostensibly for relief of a strangulated hernia. Having,
probably, never been warned upon the subject, they
regard the rupture as of secondary importance, and
apply for relief of the constipation, pain, or sickness,
consequent upon strangulation. In all cases, there-
~ fore, of pain in the abdomen with constipation, it is
. well to direct attention to the possible existence of a
rupture, since the patient seldom or never volunteers
| the information. If there is the slightest suspicion
' in the house-surgeon’s mind, nothing but actual
manipulation should satisty him, since a hernia of
. small size may exist without the patient’s knowledge ;
. or, although he may acknowledge to a rupture on
one side, he may ignore one on the other, which may
possibly be strangulated. In children the possible
existence of an intussusception, causing many of the
symptoms of strangulation, must not be overlooked.
The presence of a sausage-shaped tumour in the
~ abdomen, and the passage of bloody mucus per anwm,
would be diagnostic points,

~ Hernie that become strangulated are generally of
old standing, which some exertion has increased in
size, since which time the patient has been unable to
return the bowel ; but a hernia may be produced and
 strangulated at one and the same time by violent
exertion, or by some crushing force. Thus, after the
peace illuminations of 1856, a woman lost her life
from a strangulated femoral hernia, produced and
 strangulated by the pressure of the crowd—the
~ tumour, which was of small size, being mistaken at
 first for an enlarged gland.

The diagnosis of strangulated hernia is often difficult,
- both in the inguinal and femoral varieties, it being
- in the former confounded with other scrotal tumours,
and in the latter with enlarged glands. The scrotal
- tumours most likely to be confounded with strangulated
- hernia are hzematocele and inflamed testicle ; and the
following table may assist the house-surgeon in distin-
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guishing them, though it must always be remembered
that hernia may co-exist with other tumours ;—

Strangulated Hernie,

Suddenly produced by some
effort of the patient; or,
if hernia existed before,
strangulated in that way.

Pain in groin and about
abdomen, with consider-
able constitutional de-
pression and anxiety of
countenance.

Tumour tense; and giving
the sensation of intestine
to the hand when mani-
pulated. Bkin normal.

Impulse on conghing to be
felt along the groin, in
which there is more ful-
ness than wusual, but
ceases abruptly at the
point of strangulation.

Percussion over tumour
gives a clear sound unless
the protrusion is omental.

Vomiting probably present
and continuous,

Testicle to be felt below
and behind hernia.

Hienatocele,

Suddenly produced by
some external vio-
lence.

Fain in scrotum and
constitutional dis-
turbance slight after
the first few minutes,

Tumour tense and
heavy, globular in
shape, but not trans-
lucent. Skin dis-
colonred.

No impulse in groin,
which is perfectly
normal,

Percussion yields a dull
sonnd,

Vomiting immediately
following the aceci-
dent, but not con-
tinued.

Testicle not to be felt,

Oreliitia,

Gradually developed
after gonorrhoea or
a blow,

Pain in serotnm and
along the cord to
the loins. Feverish
disturbance of sys-
tem.

Tumounr excessively

tendertothe touch;

coril thickened.
Skin reddened.

No impulse on cough-
ing.

Percussion yields dull

sonnd,

Nauseaand faintness,
but seldom wvomit-
ing.

Testicle enlarged and
tender.

Having ascertained the existence of a hernial tumour, -

it will be the duty of the house-surgeon to inquire
very particularly as to the probable duration of the
strangulation, the symptoms to which it has given rise,
and the amount of tenderness present in the part. A
very few minutes only need be thus occupied, but the
after-trentment will be
ledge thus gained; for, should the hernia be of only
recent strangulation, there need be no bar to the careful

application of the taxis. But should the strangulation -
have been allowed to persist for many hours or even

days, and more particularly, should the pain which was
at first present have ceased altogether, and the patient
be passing into a state of collapse, the assistance of
one of the senior surgeons had better be summoned at
once, lest the house-surgeon have the satisfaction of

-

guided very much by the know-
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finding, post mortem, that he has ruptured the con-
‘gested or mortified intestine by his efforts, and re-
‘turned the fmecal contents into the peritoneal cavity.
‘The amount of manipulation the hernia may possibly
‘have been submitted to before the patient’s admission
'should also be taken into consideration, for if the
‘taxis has been attempted by a medical man, recourse
‘had better be had to chloroform at once; but additional
jcaution in manipulating will be necessary, as it is
|impossible to say what amount of injury the intestine
‘may have already undergone.

Interference on the part of the house-surgeon, then,
‘not being contra-indicated, the patient should be placed
‘upon a bed or table, with the shoulders well raised by
pillows; the thigh of the affected side 1s next to be
bent upon the abdomen and towards the opposite side,
0 as to relax as far as possible all the structures in
the neighbourhood of the groin. With the fingers of
both hands the house-surgeon should then manipulate
the parts about the neck of the sac, where the stran-
 gulation will probably exist, and make firm but gentle
efforts to return the contents of the sac bit by bit, and
'not by attempting to push the whole mass back by
'main force, or by grasping the bulk of the tumour
| with both palms. A gurgling sound is an indication
of success, and should induce the surgeon to continue
' his manipulations until the whole of the contents is
returned; but if, after some minutes’ trial, there is no
' symptom of progress, and more particularly if so
much pain is given as to induce the patient to strain
and move himself about, ¢kloroform should be at once
resorted to. The by no means novel method of assist-

ing the reduction of a hernia by holding up the

' patient’s legs, and so making the weight of the
| intestines drag upon the sae, may be had recourse to
if the patient is unconscious. It has the disad-
vantage of tightening rather than of relaxing the
parts in the groin, but certainly is of service in some
| cases.
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Chloroform, to be of any use in a case of strangulated
hernia, must be given until total insensibility and com-
plete relaxation of the muscles have been produced,
An assistant taking charge of the inhaler, so as to
keep the patient under its continuous influence, the
house-surgeon should repeat his efforts at returnin
the intestine; but if suecess do not follow in a few
minutes, he should desist, and send for the surgeon
under whom the patient is admitted, the patient being
allowed to recover from chloroform, and being placed
in a warm bed. .

In old-standing hernia it is frequently impossible to
empty the sac completely, owing to the quantity of
thickened omentum present. This is of no import-
ance so long as the gut is returned entirely, the best
criterion of which is, first, the relaxed state of the sae,
and secondly, the relief from pain experienced by the
patient upon recovery from chloroform. The house-
surgeon should not suffer himself to feel anuoyed if
the surgeon, upon his arrival, is able to return a
hernia without operating. It is remarkable how slight
a change in the parts may influence the feasibility of
this proceeding : thus it happened once to the author |
when a house-surgeon to have sent for the surgeon,
after having unsuccessfully applied the taxis under
chloroform to a case of scrotal hernia, but before his
arrival the hernia had gone up spontaneously, to the
patient’s great relief. In any case, as soon as a
hernia is returned, a pad and bandage should be
carefully applied, so as to prevent its recurrence.

Prolapsus ani.—Children, and occasionally adults,
are sometimes brought to the hospital with prolapse
of the rectum. In recent cases the part is readily
enough returned by the pressure of the fingers, the
gut being grasped by the use of a piece of lint, which
it will be found advisable to return along with the
bowel and to leave in, as it tends to keep up the
prolapse, and will be displaced by the passage of feeces.
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In old cases, where the mucous membrane has been
fretted by the clothes, and may perhaps have ulcerated,
‘the part should be well sponged with cold water
‘before the attempt at reduction is made; and should
imuch difficulty be experienced, chloroform had better
‘be resorted to at once, so as to relieve the spasmodie
|contraction of the sphincter. A pad of lint and a T-
‘bandage should be applied to prevent the immediate
recurrence of the prolapse, and suitable treatment be
ladopted for its radical cure. Since prolapsus ani is a
[frequent accompaniment of stone in children, an early
opportunity should be taken to ascertain the existence
!nf a caleulus 1n the bladder.

r——

‘ Rape.—Female children are occasionally brought to
an hospital by their parents or the police, on the sup-
position that they have been raped; and since legal
inquiries are likely to arise, the house-surgeon must
[be very circumspect in conducting his investigations.
First, he should note the time when the patient is
'brought to him, and then proceed to examine her.
‘He should remove the patient’s drawers, and retain
ithem for subsequent examination, and should notice
any external bruises or secratches, and then make
a special examination of the genitals. The general
lappearance of the labia, whether bruised, inflamed,
or merely reddened, the condition of the hymen,
‘and the state of the vagina and peringeun, should
be specially investigated, as also whether anv dis-
charge is present or not. When the alleged assault
is recent, the microscopic examination of the vaginal
mucus should not be neglected. A small quantity should
be removed with a pipette (care being taken to wash it
thoroughly first), from within the hymen, if that mem-
brane is torn, and submitted to the microscope, when
spermatozoa may be discovered, and even in motion.
By this means the author was, on one occasion. able
to conviet a man of rape, the child having been brought
to the hospital two hours after the assault, %
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When the investigation is already in the hands of
the police, it is no part of the surgeon’s duty to put
any questions to the child; but when, as often happens,
his dictum will determine the parents in their after
proceedings, he must necessarily investigate the whole
occurrence. Since in by far the greater number of
cases the suspicions of the parents have been unneces- ©
sarily aroused, the house-surgeon should be careful to
hear the mother’s account and that of the patient
separately, and not in each other’s hearing. This is =
more particularly necessary as respects the child, who
may have been frightened or over-persuaded into ©
accusing some innocent person of an assault, while
the disorder she is suffering from, if any, is simply
the result of natural causes. In these, as in all other
medico-legal cases, the house-surgeon should imme- ©
diately make a few notes of the principal features of
the case, and particularly of the dates, that he may be
able to give evidence at any subsequent trial, if called
upon to do so.
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CHAPTER 1IV.
| THE IMMEDIATE TREATMENT OF CASES OF POISONING.

| SINCE cases of poisoning not unfrequently come under
' the care of the house-surgeon, although, strictly speak-
| ing, they more properly belong to the medical side of
' the house, the diagnosis and immediate treatment of
' the more common forms will be deseribed in the fol-
' lowing chapter. The after-treatment of poisoned cases
- will necessarily become the duty of the visiting medical
 officer, and will therefore require no further mention
 here.

Aleoholic poisoning.—In the slighter cases, the diag-
nosis is readily made from the history of the patient,
who has probably been “on the drink” all day, and
his semi-conscious, drowsy condition, coupled with the

 strong odour of spirits exhaled by the breath. The
' pupils are usually contracted, and, when the patient is
‘roused, they suddenly dilate and recontract as he dozes
‘off again, grumbling at being disturbed. But in
‘more severe cases, and when the history is wanting,
the diagnosis between drunkenness, apoplexy, and
‘head-injury is both difficult and important. Thus, when
a person is found lying incapable in the streets, and is
‘brought to an hospital by the police, it is necessary to
‘decide at-once whether it is a case for the station-house
or for the wards,

The external appearances of the patient will serve
as a guide, in some degree ; for if respectably clothed
with no appearance of disorder of dress, ete., but those
dependent upon a fall in the street, the probabilities
‘are that it is not a case of drunkenness, If, in addition
‘there is no trace of alcohol in the breath : if the pupil;
are unequally contracted or dilated, and the pafient,
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cannot be roused in the slightest degree, the diagnosis
of apoplexy will be confirmed, and the patient should
be at once admitted.

Persons are occasionally brought to the hospital
from the police cell, where they have been lodged some
hours for real or supposed drunkenness, owing to the
officers having become alarmed at the supervention of
stertorous breathing. The case may have been one of
apoplexy from the first, or it may be one of apoplexy
following drunkenness, and must be admitted at once,
or death may unfortunately occur at the station-house.

It sometimes happens that laudanum is taken with,
or after, a quantity of spirits, and in such a case the
symptoms of the narcotic will predominate, and the
patient must be treated accordingly (see Opium-poison-
ing). A very excessive dose of pure spirit (drunk for
a wager, or given to a child) will produce almost
immediate death by shock, all the symptoms of which
are presented in a marked degree.

Treatment.—To empty the stomach is the first indi-
cation, and this may be readily accomplished, if the
patient is able to swallow, by the administration of an
emetic (Zinci Sulph. 3ss. cum Puly. Ipecac. 9j) in plenty
~of warm water, or by the subcutaneous injection of

Apomorphia gr. {4 to ;. When the emetic begins
to act, care should be taken to support the patient so
that the vomited matters may be at once ejected and
not swallowed again, or perhaps find their way into
the windpipe.

Should the case be more severe, and the patient
unable to swallow, recourse must be had to the
stomach-pump, which must be introduced through a
gag, with the precautions mentioned at p. 129, when
warm water may be injected, and the stomach
thoroughly washed out. Cold affusion is the most
readily applied means of rousing the patient, and for
that purpose the water should be poured from a slight
elevation upon the head and chest. In addition, tlip-
ping the bare skin with a wetted towel is a very effec-



OPIUM-POISONING, 97

tive stimulus, particularly if applied to the soles of the
feet and calves of the legs. In cases of very profound
' coma, mustard poultices to the calves and feet, stimu-
lating enemata, and galvanism may be employed to
| rouse the patient from the effects of the shock, whilst
it may be necessary to administer small doses of
 diffusible stimulants—ammonia or ether—by the
' mouth, to excite the flagging vital energies.

‘ Opium-poisoning.—Laudanum is the preparation
' commonly employed ; and in the majority of cases
 the diagnosis is at once simplified by the discovery of
| the bottle which contained the poison by the patient’s
'side or in his possession, and this may either be
| labelled, or may contain a minute residue of the tinc-
ture, to be readily recognised by its characteristic odour
and taste,

If seen soon after the administration of a large dose
of laudanum, the patient will only be in a drowsy and
 stupid condition ; but if suflicient time has elapsed for
the poison to have produced its full effect (the period
varying according to the dose and the condition of the
-stomach), there will be profound stupor, from which
the patient can be roused only by great efforts, the
breathing will be slow and feeble, and the pupils of
the eyes very strongly contracted.

The distinction between opium-poisoning and apo-
plexy is sometimes required ; and the conditions of the
‘pupil and of the respiration are the best diagnostic
points ;—in opium cases the pupils being equally and
strongly contracted, and the respiration quiet and slow;
in apoplexy the pupils being wnequally contracted or
dilated, and the breathing laboured and stertorous.

T'reatment.—The stomach is to be immediately
emptied by the stomach-pump or an emetic (vide
‘antea ), and the contents should be examined to confirm

or otherwise the diagnosis made. The stomach should
then be thoroughly washed out with warm water, until
all trace of the landanum has disappeared.

T
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Cold affusion may be used to rouse the patient from
his comatose condition, and he should then be made to
walk about supported by two attendants, who should
shake him and shout at him so as to prevent his
dropping off to sleep.

[In hospital practice it will be found a great con-
venience to send to the nearest police-station for two
constables to perform this duty, and the inspector
will send relays of men as long as they may be re-
quired. ]

Care should be taken that the patient has his shoes
on during these forced marches, or his feet will suffer
severely from the rough usage. The house-surgeon
may apply an additional stimulus if necessary, by flip-
ping the bare skin with a wet towel or a light cane;
but of course this treatment must only be very mode-
rately applied.

Strong coffee should be given at intervals as soon as
the patient can swallow readily ; and the house-surgeon
must pay attention to the state of the pulse, for nothing
can be more exhausting than the treatment pursued,
and stimulants should therefore be administered in
small quantities if the patient’s powers appear to be
flagging, more particularly if the attempted suicide 1s
the result of want.

Care must be taken not to prolong the active treat-
ment unnecessarily, for a patient has been known to
have died of the exhaustion so produced, and to have
shown unmistakable signs after death of the over-
zealous treatment to which he had been subjected. If
moderately sensible, half an hour's rest and sleep at a
time may be allowed until the dangerous symptoms
have quite passed off, when the patient will probably
require some days’ rest before he is convalescent. =

In very bad cases, when the respiration is failing, =
. grain of Sulphate of Atropia (six minims of the
B.P.solution) may be injected subcutaneously, or thirty
minims of the Tincture of Belladonna may be given by
the mouth, and recourse had to artificial respiration.
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- Chloral-hydrate.—The symptoms resemble those of
~ opium-poisoning, but the contracted pupils dilate
~ when the patient wakes. The face is livid, but the
- skin of the body cold. The respirations are diminished
- in frequency, and often become stertorous. (Murrell.)
T'reatment.—The same as for opium-poisoning.

Owalic acid.—This is not an unfrequent agent in
cases of poisoning, accidental or suicidal, the symptoms
| being an intensely sour taste in the mouth, followed by

pain in the throat and stomach of a burning character.
Vomiting may or may not be present,

Treatment.—Chalk suspended in water should be
immediately administered, or magnesia if more readily
' obtained. Warm water may be given to encourage
vomiting after the administration of the antidotes, but
the stomach-pump should not be employed, on account
of the damage the wsophagus and stomach have sus-
tained.

Hydrocyanic acid and the cyanides.—Cases of poison-
- ing by these agents are so rapidly fatal as ordinarily to
- be beyond medical aid. Should a case be seen before
- death has occurred, the suitable treatment would be
~cold affusion to rouse the patient, followed by warm
frictions to the skin, ammonia to the nose, and an
emetic as soon as the patient can swallow.,

Mineral acids.—Poisoning by the mineral acids is
readily recognised by the immediate violence of the
 symptoms, and the burns and stains upon the lips and
clothes.

T'reatment.—The administration of magnesia or chalk
~suspended in milk or oil. Stomach-pump not to be
‘used, for the reasons given above,

~ Caustic alkalies—A solution of caustic potash, or
‘what is termed ¢ soap-lees,” are the fluids most
commonly taken by accident. A burning pain in the
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throat and stomach follows immediately upon the
dose, and vomiting of grumous matter soon occurs.
The reaction with reddened litmus paper would im-
mediately decide the diagnosis if there were any
doubt.

Treatment.—Vinegar and water, or very dilute
lemon-juice, together with olive or almond oil.

Carbolic acid.—Since the general introduction of
carbolic acid as a disinfectant, many cases of fatal
poisoning have occurred through its being mistaken for
other fluids. A large dose of the strong acid is almost
immediately fatal, but the use of the stomach-pump,
and washing out with a weak solution of soda,
followed by the free administration of olive oil, offer
the best prospect of relief.

To guard against accidents of this kind, all strong
solutions of carbolic acid should be kept in coloured
fluted bottles, and be distinetly labelled.

Stryehnia.—Some form of “vermin-killer” is the
usual form of this poison, and the tetanic symptoms,
with well-marked opisthotonos, which rapidly follow
the administration, sufficiently distinguish it.

Treatment.—The prompt use of the stomach-pump,
or emetics if the spasms have already set in. After-
wards, Bromide of Potassium %ij, & Chloral Hydrate
ar. x., every quarter of an hour, followed by the in
halation of chloroform. (Murrell.)
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CHAPTER V.
MINOR OPERATIONS,

. Laryngotomy.—Since this operation is advisable in the
case of any sudden obstruction of the larynx, when
every moment is of the utmost value, its rapid per-
. formance is of consequence, and so long as an opening
' is made in the crico-thyroid space it is a matter of
- minor importance how the incision is made. The
. finger carried up the middle line of the neck will
readily enough, in men, distinguish the depression
between the cricoid and thyroid cartilages; but in
women and children, in whom the thyroid cartilage is
not prominent, doubt may arise, unless the operator
remembers that the hard ring of the cricoid cartilage
- is always distinguishable, and that the opening is to -
be made above this, The part being steadied with the
finger, the knife, held shortso that not more than half an
inch of the blade projects beyond the finger and thumb,
. may be plunged in transversely without hesitation, and
- if a free opening be made, the parts will gape sufficiently
. to allow an entrance for the air, but if not, they may
be easily held apart until a tube can be procured. If
- necessary, the tube can be inserted readily enough ;
and it may not be superfluous (judging from what one
- sees 1n operations on the dead subject) to remind the
young operator that the end of the tube must be
- directed downwards. The tube is easily maintained
- 1n position by a tape round the neck. It is usually
- recommended to make the superficial incision vertic&i,
~if the operation is undertaken for chronie disease and
there is therefore no great cause for haste.

T'racheotomy.—This is frequently one of the most
- trying operations the house-surgeon will be called
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upon to perform, and it is essential for success that he
should be thoroughly up in all its steps, and ready for .
every emergency. In children, the small size of the
trachea and the closer proximity of the vessels render
the performance of tracheotomy more arduous than in
the adult ; and the house-surgeon should take every
opportunity of examining the relative anatomy, and of
performing the operation in the dead-house, both on
adults and children. Opinions differ as to the part of
the trachea which should be opened —above or below
the isthmus of the thyroid body. Undoubtedly the
operation is easier above the isthmus, if it occupies its
ordinary position, and the chances of heemorrhage are
less. On the other hand, if the case is one of laryngeal
disease, the irritation of the tube may keep up mischief
in the larynx, if it is placed too near that organ. TIn
selecting the point for opening the trachea, the
surgeon must be guided mainly by the condition of
the ‘parts: if the trachea is superficial and easily
- reached above the isthmus, he had better open it there ;
if, on the contrary, the isthmus is high and broad, and
the trachea exposed below it, he should select the latter
situation.

For the successful performance of the operation, the
position of the patient is of importance. The head
should be thrown back so as to stretch the neck and
draw up the trachea as much as possible ; but as the
patient is generally struggling for breath, the recum-
bent position is almost an impossibility, though of
course advisable, A caution 1s necessary here, and
specially with regard to children—viz., not to let an
over-zealous assistant draw the head so far back (at
the same time closing the jaws) as to suffocate the
patient before the operation is begun. ‘

The operator should see that he has everything he
may want close at hand—viz., scalpels, forceps, tena-
culum, blunt hooks, tracheotomy tubes of different
sizes and lengths, ligatures, sponges, ete.

The operator, being on the patient’s right hand, and
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' having a trustworthy assistant at the patient’s head
provided with a blunt hook in each hand, makes an
incision from the cricoid cartilage downwards for a
couple of inches if intending to operate above the
isthmus, or beginning lower down, to the top of the
sternum, and even for a little distance on the bone,
 when the neck is short and it is intended to operate
 below the isthmus ; in both'cases keeping very carefully
in the median line. A rapid but careful dissection
' must then be made between the sterno-hyoid muscles,
. which are to be held aside by the assistant, down to
the trachea, avoiding both the isthmus of the thyroid
- gland, which should be pushed with the finger up or
“down according to the operation intended, and also
the veins, superficial or deep, which should be held
aside by the assistant with a blunt hook or pair of
forceps. In the high operation, by detaching the
fascia from the lower border of the cricoid cartilage
! with a transverse cut, the isthmus of the thyroid and
any veins can be readily pushed down with the handle
- of the scalpel. The trachea being exposed, a tenaculum
should be fixed into the upper part of it, by whiech it
may be drawn up and steadied, and the knife, being
- held with the back downwards, should be thrust into
the windpipe three or four rings below the tenaculum,
and made to cut up to it. In thusentering the knife,
the surgeon must be careful not to transfix the trachea,
~or even wound the esophagus—which aceidents are best
guarded against by allowing only half an inch of the
blade to project beyond the finger and thumb. The
fact that the trachea has been opened will be immedi-
- ately manifested by the rush of air and the expectora-
tion of mucus through the wound, and a tube should
be at once inserted, unless the operation has been done
for a foreign body, which it is hoped may be ejected
by a forcible expiration through the wound, which
must for this purpose be held open with hooks or a
tracheal dilator (fig. 28).

The insertion of the tube is often the most critical
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part of the operation, but has been much facilitated
by the invention of collapsing tubes, which when
closed resemble a wedge, and can therefore be readily
introduced, and expanded afterwards by means of the
second tube, which fits inside. If the surgeon is
not provided with these tubes, he will overcome the
difficulty by passing the handle of the scalpel into the
upper part of the incision, and then turning it so as
to bring it at right angles to the trachea. This has

of course the effect of opening the incision, and will
allow an ordinary tube to be slipped in with facility =
below the handle, Some surgeons insert a tenaculum
into one side of the trachea, and use it afterwards to
make traction upon the incision ; while others prefer
to insert the tenaculum at the spot where the tube is =

+

to go, and then cut round it, removing completely a
PDFtiﬂIl 'Df one or more l'iﬂgﬁ;

The dangers of heemorrhage in the operation of tra-
cheotomy are somewhat exaggerated. So long as the =
surgeon keeps steadily to the middle line he is not
likely to meet with any large vessel in the adult, and
in the child the innominate vein is seldom in danger
if the knife is held as directed in the deep incision.
The sources of hemorrhage are the veins, which =
are generally much congested, and may be found =
immediately in the line of incision; in which case =
a steel director may be substituted for the scalpel in
the deeper dissection with advantage, and the trachea
thus be exposed. The rule has been laid down, not
to open the trachea until all bleeding has ceased ; but
as the hemorrhage depends upon the dyspnea and
consequent congestion, this rule cannot be im-

i
i
!
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‘plicitly obeyed, and provided there is no arterial
' hemorrhage the trachea may be safely opened. What
little blood enters the windpipe is immediately coughed
‘out again and does no harm, and it would take much
‘more blood than is ordinarily shed to choke the lungs,
as has been suggested.

The patient, being often moribund before the opera-
‘tion is begun, may apparently die during its perform-
ance, but the tube having been inserted, recourse
‘should be had to the various methods of artificial
|respiration, and even in the most desperate cases the
surgeon’s efforts may be crowned with success. In
‘cases of diphtheria a quantity of false membrane may
‘be found semi-detached in the trachea, and can be ex-

Fig, 29.

‘tracted with a pair of forceps with the best effect ; but
‘no surgeon is justified in imperilling his life by sucking
out the windpipe in contagious cases, Mr. R. W.
Parker’s trachea aspirator (fig. 29) obviates this danger
to the operator, It consists of a small glass or cellu-
loid cylinder, to one end of which a soft catheter is
fixed, and to the other a tube with a mouthpiece.
The cylinder is loosely packed with some antiseptic
wool, which effectually acts as a filter to prevent
- poisonous material reaching the operator’s mouth. On
‘an emergency an ordinary catheter might be employed,
the operator covering the end in his mouth with two
or three folds of silk handkerchief,

To secure the tracheotomy tube satisfactorily is not
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difficult, provided a sufficiently long and large tube be
employed, so as to fit comfortably into the windpipe
and afford the patient an abundant supply of air.
The outer tube should be provided with a slit (not a ]
hole) on each side of the flattened front portion, and
a tape long enough to go twice round the neck havin
been passed through one of the slits, both the ends
are to be carried round the back of the neck, when
one of them can be passed through the other slit, and

the two tied in a bow at the side and quite out of the
way of the tube (fig. 30). This is a better plan than
that of knotting tapes on to the tubes, which is apt to
create an obstruction at the orifice. :
The after-treatment of a case of tracheotomy is of
great importance, and consists in keeping the tube
clear, preventing the access of cold air, and support-
ing the patient’s strength. For the first few hours &
' tracheotomy case should occupy the sole attention -:::f
an experienced nurse, who should sit by the patients
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bed and keep the tube constantly clear, either by
detaching the mucus with a feather, or by removing
the inner tube, cleaning, and then replacing it. In a
croup case, after a few hours there will be found
within the inner tube a tenacious sticky material,

hich materially obstructs it and cannot be got rid of
with a feather. The inner tube must then be removed
and immersed in scalding water, which will effectually
often the mucus, and allow of its being cleared. A
good plan is to oil the surfaces of the inner tube,

hich both facilitates its removal and tends to prevent
the accumulation of mucus.

The access of cold air, which would probably excite
inflammation of the lungs, is best guarded against by
keeping flannel wrung out of hot water constantly

pplied over the tube, and this should be changed by
he attendant as often as it gets cold. The amount
f support ‘necessary must of course be left to the
udgment of the medical attendant.

The collapsing tubes, spoken of above, facilitate the
operation and answer very well for cases where the
tube is only retained for a few days; but if it has to
e kept in the trachea for weeks or months, the old-
tashioned double tube or the soft vuleanised india-
rubber tubes recommended by Mr. Morrant Baker,
and made by Maw, which are very comfortable to
wear, are preferable, since granulations are apt to grow
up between the edges of the divided tube and thus
pecome a source of constant annoyance. Another
and more serious danger, arising from the use of rigid
tubes for a length of time, is the production of ulcera-
Jlon of some part of the trachea, thus opening into the
esophagus or ulcerating into a large artery. In order
’0 obviate this danger Mr, R, W. Parker has introduced
an angular tube (tig. 31), which he recommends should
oe as short as is compatible with safety. Mr. Durham
has also devised a form of tube which meets the evil.
Instead of the whole tube being more or less curved,
18 1n the ordinary form, only the extremity of this
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tube (fig. 32) is curved, and the length of the straight

Fig. 31.

ortion A can be adapted to each case by means of
the sliding collar B, which is fixed by turning the

Fig. 32,

serew ¢. The collar is attached to a spmll plate, D,
the extremities of which work in “ gimbals” on a

Fig. 83.

neck-plate of the ordinary shape, E, thus securing
a certain amount of play. The inner tube (fig. 33)
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has its extremity jointed like the tail of a lobster, in
order that it may readily take the necessary curve.
This tube is necessarily somewhat expensive, but when
once the parts involved in the operation have resumed
their ordinary condition, and the necessary length of
tube has been ascertained, a simpler and cheaper tube
on the same principle could be readily fitted.

In introducing this or any form of cylindrical tube
into the trachea, it will be found that a blunt-pointed
pilot trochar (fig. 34), made on the same principle as
the inner tube (or in tubes of the ordinary curve made
simply of lead), will much facilitate the operation.

MAYER

Fig. 34.

The handle, which in the illustration is cut short,
gives great control over the instrument.

Paracentesis.—The house-surgeon may be called upon
to perform paracentesis abdominis, or (more rarely)
thoracis, in the medical wards. Paracentesis abdominis
is best performed in the linea alba, and midway be-
tween the umbilicus and pubes. The operator should
first satisfy himself that it is really a case of dropsy

and see that the bladder is empty. The patient heiné
then brought to the edge of the bed, and placed on
his side, a piece of macintosh cloth should be arranged
so as to protect the bed from getting wet, and the
necessary pails, ete., should be provided to receive the
fllid.  Making first an inecision through the skin with
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a sharp scalpel, the surgeon thrusts in a trochar and
canula, receives the first gush of fiuid in a bleeding-
basin, and then conducts the stream into a pail, thus
avolding all the splashing which otherwise is pretty
sure to ocecur. When all the fluid has been drawn, the
wound can be closed with long strips of plaster, or,
what is much more effectual, a hare-lip pin can be put
through the edges of the wound, and a twisted suture
be applied over it. A flannel roller should next be
firmly applied round the abdomen, and the operation
1s completed.

The full-sized trochar usually employed is unneces-
sarily large, and weakens the abdominal wall by the
cicatrix it causes, besides evacuating the fluid so
rapidly as to lead to faintness. A trochar of the size
used for tapping a hydrocele, or the largest-sized
needle of an aspirator, with an indiarubber tube at-
tached, is quite large enough, and, if two are employed,
they will evacuate an ascitic abdomen in from half
an hour to an hour. The minute trochars introduced
by Dr. Southey, which take several hours to evacuate
a large quantity of fluid, have the drawback that their
action is too slow to give marked relief in ascites, and
that the fluid is therefore reproduced almost as rapidly
as it is evacuated ; but they answer admirably for the

relief of anasarea.

Paracentesis thoracts is usually performed in the
space between the sixth and seventh ribs, in the
axilla, and the object of the surgeon is to enter the
trochar, or aspirator needle, at the wpper border of
a rib, so as to avoid all possible risk of wounding the
intercostal artery. With the view also of making a
valvular opening, the finger may be placed on the skin
at the lower margin of the rib, and made to draw it
upwards ; with a scalpel a cut is then to be made

arallel to the rib, and a small trochar entered.
When the gkin is allowed to resume its proper position
the canula will slope downwards, the best position
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for evacuating the fluid, and when withdrawn it will
leave a valvular opening in the skin.

Should the fluid drawn off prove to be purulent,
constituting an empyema, it will almost certainly re-
accumulate, in which case it will be advisable to make a
free opening for its exit. The aspirator needle being
withdrawn, a steel director may be conveniently pushed
through the puncture and between the ribs until pus
appears along the groove of the instrument, when a
blunt-pointed bistoury can be slipped along it and
made to enlarge the opening sufficiently to introduce
a good-sized drainage-tube, or a loop of smaller tube.

Any immediate washing out of the pleura is to be
deprecated, as being not without danger, though later
on antiseptic injections may be required.

Aspiration.—The pneumatic aspirator of Dieulafoy
and its various modifications are now in common use
for the diagnosis and evacuation of collections of fluid
in various parts of the body. The exhausting syringe
is a feature common to all the instruments, but the
best form is that which admits of a reversal of the
current so as to clear the needle of any accidental
obstruction during the withdrawal of the fluid. This
is of course impossible in the various forms of “bhottle
aspirator.” In using the aspirator it is essential that
the needle and tube employed should be perfectly clean,
and this fact is best ascertained by pumping carbolised
water through the entire apparatus on each occasion of
its being employed. The tap communicating with the
hollow needle being then reversed and a vacuum formed
behind it, the needle, previously dipped in carbolic oil,
18 to be carefully thrust with a twisting motion into
the part to be explored, care being taken to avoid the
position of main vessels and nerves. Continuity being
then restored by turning the tap, the fluid contained
In any cavity which may have been reached will flow
nto the syringe or reservoir, and if at a greater depth
than anticipated, may be carefully sought for with the
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needle which now forms part of the vacuum. When
all the fluid present has been extracted by the pumping
action of the syringe, or, in the case of large collections,
by simply converting the tube into a siphon, the needle
is to be withdrawn and the minute aperture in the skin
covered with a piece of lint dipped in collodion.

Venesection.—A tape is to be carried twice round
the arm, a few inches above the elbow, and tied in a

bow. The veins being thus obstructed and made pro-
minent, the operator is to choose the one he mteni:!s to
open, remembering that while the median-cephalic 1s
the safer, the median-basilic 1s generally the larger, and
therefore yields a better supply of blood, but has the
disadvantage of lying directly over the brachial artery.
Standing in front of the patient and grasping the arm
with the left hand, the thumb of which serves to steady
the vein (fig. 35), the surgeon, holding the lancet as
shown in fig. 36, with a sweep of the wrist makes an |

R
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oblique incision (not merely a puncture) into the
selected vein, taking especial care not to go through it.
The pressure of the thumb being relaxed, the stream
may be divected into a bleeding basin, and not a drop of

Fig. 36.

blood ought to go on the floor or on the dress of the
patient. If theblood doesnot flow readily, the patient
may have recourse to the common plan of foreibly grasp-
ing a stick and moving the fingers about. When the

required amount of blood has been abstracted, the tape
1S to be untied, and the thumb of the operator placed
over the wound. A pad of lint is then to be placed
upon the wound, and maintained in position with the

8
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thumb, while a bandage is applied. This is done by
making a turn round the arm below the joint, then
going over the pad to above the joint (fig. 37), making
another turn round the arm at this point, and lastly
returning across the pad. Or the tape which was bound
round the limb may be employed, the middle of it being
crossed over the pad obliquely, and the two ends
carried round the arm in opposite directions, above
and below the elbow, until they meet obliquely over
the pad. They are then to be twisted round one
another, and passing straight round the arm are to be
tied in a bow on the outer side of the limb (fig. 38).
Bleeding from the jugular vein is rarely employed,
but is performed in the following way. The left

Fig. 38.

thumb of the operator is to be placed on the vein
immediately above the clavicle, so as to obstruct the
course of the blood. As soon as the vein is prominent
the lancet can be used, taking care that the incision is
made parallel to the sterno-mastoid muscle, and thus
somewhat across the vein. When sufficient blood has
been drawn, a pad is to be placed on the orifice; and a
bandage to be applied over it and under the axilla of
the opposite side ; but the thumb must not be removed
until the whole arrangement is completed, lest air
should gain entrance into the vein.

Bleeding from the temporal artery is still more rarely
performed, and consists in selecting the anterior
branch of the temporal artery, and then making an
incision across it--unot so deeply, however, as to divide
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it. In order to arrest the hseemorrhage and prevent
the formation of a false aneurism, the lancet must be
made to divide the artery thoroughly, and a pad must
be firmly bandaged over the wound.

Incisions into inflamed parts.—Incisions may be
necessary in carbuncle, erysipelas, etc,, and they re-
quire care in their performance. An incision into a
carbuncle, to do any good, must go right through it
to the fascia beneath, and through the whole extent of
brawny tissue (though carbuncle may be more satis-
factorily treated by subcutaneous section as recom-
mended by Mr. French) : whether the incision shall be
made crucial or not will depend upon the extent of
the disease. Incisions in erysipelas, ete., should, as a
rule, be made in the length of the limb, and not across
it, and must divide the whole thickness of the cutis, since
otherwise no relief is given to the tension. No fixed
rule can be laid down for the length of the incision,
but it is better to make two or three small ones than
one large “gash” for the whole length of the limb.

In the case of all incisions, unless it is intended to
abstract blood from the part, care should be taken to
arrest the flow of blood thoroughly, before any warm
poultice or fomentation is applhed. This is most
easily accomplished by placing strips of dry lint in the
incisions and elevating the limb, or, if necessary, by
applying in addition a bandage over the lint for an hour
or two. The pledgets of lint should not be removed
until they separate spontaneously in the poultice.

Abscesses frequently come under the house-surgeon’s
sole care, and he must open them on his own responsi-
bility. In making a diagnosis of the presence of
matter in a limb, the house-surgeon will do well to bear
in mind one constant source of fallacy—viz., the sense
of fluctuation imparted to the fingers by the fibres of
the superficial muscles. This error is easily avoided
by remembering (as any one can prove on his own
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thigh at any time) that although pressure from side to
side of a healthy limb will give a very exact imitation
of fluctuation, yet that if the pressure be made in the
length of the limb or muscle, no such sensation will
be produced. If deep-seated matter be suspected but
cannot be satisfactorily made out, the grooved needle,
or a fine trochar and canula, may be used to explore,
and a bead of matter being thus evacuated will render
the diagnosis certain. If the matter be too thick to
flow readily, a small quantity will generally be dis-
covered by blowing through the canula after with-
drawal. Themodern “aspirator” will not only facilitate
the diagnosis of matter, but will in many cases afford
the best treatment of the abseess, which may be thus
tapped more than once, if necessary, before being laid
open. In opening all abscesses care should be taken to
cut parallel to, and not across, important structures ;
thus abscesses in the limbs are opened by a longitudinal
incision, and in the breast in a direction radiating
from the nipple. Wherever it is possible the opening
should be dependent, and in treating deep abscesses
among important structures, the house-surgeon may
do well to avail himself of the method suggested by
My, Hilton—viz., to make a small incision in the skin,
and then to thrust a director between the important

arts to the abeess, which will be shown to have been
reached by the escape of a small quantity of pus. A
pair of ordinary dressing forceps can mext be intro-
duced along the director, and be opened so as to widen
the aperture and give free exit to the matter.

Having made up his mind as to the existence of
matter, and having begun to seek it, the house-surgeon
should not be dismayed at having to cut occasionally
considerably deeper for it than might prind Jfacie have
been expected, but should persevere in a careful
incision until the abscess is reached.

In order to receive the matter from an abscess
without soiling the patient’s clothes, the house-surgeon
should be provided with kidney-shaped bowls or tri-
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angular trays of different sizes, which may be con-
veniently held against the part operated on. When
the abscess is to be opened antiseptically, the bowl
must be carefully washed in 5 per cent. solution of
carbolic acid before being used.

Antiseptic treatment of abscesses.—Large abscesses
may be satisfactorily’ opened beneath an antiseptic
dressing, according to Lister’s method, as follows :—
The skin in the neighbourhood of the proposed
opening is to be cleansed with a strong solution of
carbolic acid (1 in 20), which is also to be applied to
the fingers of the operator and any instrument em-
ployed. Any hair upon the surface is to be shaved
off, and then a solution of carbolic acid (1 in 40) is to
be sprayed freely uponit. A dependent incision is now
made and the pus evacuated by gentle pressure, after
which a drainage tube of length sufficient to reach the
bottom of the cavity is to be inserted, and held in
position by loops of silk fastened to it. The action of
the spray-producer is to be carefully maintained until
the opening is covered with a piece of antiseptic gauze
wetted with the solution, and over this a dressing large
enough to extend well beyond the wound in every
direction, consisting of eight folds of gauze, with a
piece of thin macintosh placed between the two outer-
most layers. Over this again a gauze bandage is to be
applied and fastened securely with safety-pins. Each
subsequent dressing must be conducted with similar
precautions, the drainage tube being removed and
cleansed and shortened as may be necessary to keep
its mouth level with the skin. (See also Antiseptic
Dressings, p. 151.)

Whatlows constantly require incision, and the
following may be usefully borne in mind. The sheath
of the tendons extends only to the base of the ungual
phalanx of each finger, and hence matter in the soft
pulp at the extremity, or round the nail, never finds
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its way up to the palm, and only a very limited in-
cision, therefore, can be required for its evacuation.
Matter in other parts of the finger, on the contrary, is
sometimes within the sheath, and unless it is evacuated
by a timely incision, will creep up into the palm, and
do irreparable mischief. The proper place for making
an incision in these cases is over the head of the
metacarpal bone, and the sheath should not be exten-
sively slit up, or the tendons will certainly slough.
The incision should be strictly in the middle line of
the finger, so as to avoid injuring the vessels and
nerves at the side.

In opening abscesses in the palm of the hand, it
should be borne in mind that the position of the
superficial palmar arch is tolerably well indicated by
the middle crease or groove in the skin of the palm,
and that the bifurcation of the digital arteries is abouf
midway between the front line and the roots of the
fingers.

The hot arm-bath is the most comfortable application
after a whitlow is incised, and should be in readiness.
The arm being laid in it, a macintosh cloth or blanket
should be laid over to keep in the heat, and fresh hot
water should be added occasionally. The inflammatory
blush above the actual seat of the mischief is best
treated by the application of Extract of Belladonna

and Glycerine in equal parts.

Introduction of eye-drops.—This little operation is
constantly required, and demands a little care for its
effective performance. It is essential that the fluid
should be applied to the whole of the conjunctival
surface ; and for this purpose, the patient being seated
with the head thrown a little back, the operator should
gently separate the lids with the forefinger and thumb
of the left hand, and apply the drop to the outer angle
of the eye, taking care that it passes between the lids,
and not outside them. To apply the drop, a camel’s-
hair brush, or better, the little spoon contained in
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every pocket-case, may be employed ; but the neatest
and most convenient method of introducing eye-drops
is to keep them in little bottles, the stoppers of which
are pierced with a capillary tube, which is covered
with a glass cap when not in use. Being kept not
more than half full, it is only necessary to grasp the
bottle, when the heat of the hand will be suthicient to
expel a drop of the contents. The form of the bottle
and a convenient mode of holding are shown in fig. 39.
In using it, the eyelids need not be widely separated ;
it is sufficient to introduce the apex of the conical
stopper between the lids near the outer canthus, so
that the fluid may follow the course of the tears, and
sweep across the globe.

Fig. 39.

Plugging the nares—The anterior nares may be
plugged with strips of lint, and if these are pushed
as far backwards towards the pharynx as possible, and
the whole cavity of the nose 1s filled with lint intro-
duced bit by bit, the more complicated operation upon
the posterior nares will be but seldom required. For
plugging the posterior nares, most hospitals are pro-
vided with a “ Belloc’s sound”—i.e., a piece of watch-
spring with a ring at the end, enclosed in a canula ;
but, if this is not at hand, an ordinary elastic catheter
(No. 4 or 5) will answer every purpose. It is ad-
visable that the end should be cut off the catheter
and a double thread carried through it (which can be
easily accomplished by the aid of a stilette), so that a
loop may hang out of the cut extremity. Tt will
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facilitate the catching of the thread in the fauces if a
knot be tied in the thread about two inches from the
loop, which will have the effect both of preventing its
receding into the catheter and also of causing it to
project more into the mouth. If Belloe's sound is
used, the thread will be passed through the ring
simply, or a knot and loop may be formed as ahove
recommended. The sound being passed along the
floor of the nose, the loop must be made to project in

Fig. 40,

the fauces, when it is seized with forceps and drawn
out of the mouth, the canula being afterwards with-
drawn from the nose (fig. 40). A roll of lint (which
is better than sponge) being attached, can now be easily
drawn up into the posterior naves, guided behind the
soft palate by the forefinger. The ends of the thread
are then to be tied round another roll of lint, c]use: to
the nostril, which serves the double purpose of keeping
the plug firm and of obstructing the anterior nares.
When all danger of hmmorrhage has ceased, the pos-
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terior plug may be removed by a stream of water from
a syringe, or by gentle pressure with a bougie through
the nose. It has been advised by some writers to
attach strings to the posterior pad, which the patient is
to swallow until they are required for its dislodgment ;
but if this is done it is better to bring the strings
loosely out of the mouth and secure them in front,
though this is rather uncomfortable for the patient.

Removal of polypus nasi.—The presence of an ordi-
nary gelatinous polypus being ascertained by an in-
spection of the obstructed nostril, when a glistening,
yellowish body will be perceived, the forefinger of the
left hand should be passed behind the soft palate to
ascertain the presence of polypi in the pharynx, and
to assist in their removal. A slender pair of polypus-
forceps being now introduced with the right hand, the
polypi can be grasped and vapidly twisted out, the
left forefinger guiding the instrument to the growths
which commonly obstruct the posterior nares. In
this way the polypi are thoroughly removed instead of
being ‘ nibbled at,” and the forefinger both keeps the
patient steady and prevents the passage of blood into
the throat, but is liable to bites. The polypus-forceps
in ordinary use are much too large and clumsy, and
the blades are serrated only at the ends instead of in
their whole length, as they should be.

Puncture of tonsil.—An inflamed tonsil may be seen
partly projecting towards the opposite side, and partly
forming a tumour behind the anterior pillar of the
soft palate, and it is in the latter situation that a
puncture should be made. A sharp-pointed bistoury
should be covered with lint to within three-quarters of
an inch from the point, with the double view of avoid-
ing injury to the lips and of limiting the depth of the
incision. The mouth being open, and the tongue de-
pressed, the point is to be carvied straight back, and
thrust through the palate into the most prominent
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part of the tumour. The edge of the bistoury being
upwards, the puncture can be readily enlarged to give
exit to matter, if it has formed, as it generally does,
in the upper part of the gland. The incision in the
palate is not of the slightest moment, and heals readily.
The hzemorrhage, which is sometimes sharp for a few
minutes, is from the palatine and ascending pharyngeal
arteries, and never from the internal carotid, and will be
easily arrested by the use of cold water. (See also p. 28.)

Removal of tonsil.—The house-surgeon should be
prepared to perform this operation if called upon to
do so, and will find the hooked forceps and bistoury.
or the simple instrument shown in fig. 41, as efficient
as the complicated  guillotines,” which are always

Fig. 41.

getting out of order, and require the attention of the
instrument-maker after each time of using.

The curved probe-pointed bistoury should have the
heel covered with a piece of lint, and is to be held in
the right hand, while the forceps occupy the left. The
patient’s head being thrown a little back, and the
mouth opened, the enlarged tonsil can be grasped;
and if it is on the left side, the surgeon will have no
difficulty in passing the bistoury below it, and slicing
it off, while standing in front of the patient. If,
however, it is the right tonsil, in order to operate
without changing hands the surgeon should stand on
the patient’s right, and, leaning over him, will be able
to use both knife and forceps efficiently.

The simple guillotine (fig. 41) is more convenient for
children and unsteady patients, because it thoroughly
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gags the mouth when once fairly introduced. In order
to use it effectively, the operator should be provided
with a pair of hooked forceps to draw the tonsil well
through the ring of the instrument, or an insufficient
portion will be removed. These forceps should be
both wider and stronger in the teeth than those usually
made, as the tonsil is often very friable, and it is diffi-
cult to hold it. The operator should stand in front of
the patient, holding the guillotine in the right or left
hand, according to the side to be operated on, and if
both tonsiis are to be removed, should turn the guillo-
tine in the mouth, without removing it, so as to pre-
vent closure of the jaws by the patient.

Fig, 42.

The Spray-producer is a very useful little instrument
for applying remedies locally, both in the throat and
nose. Fig. 42 shows one of the forms in common use,
consisting of an indiarubber hand-ball and reservoir,
by which air is driven through a double capillary tube
communicating with the fluid in the graduated bottle,
which is thus projected in the form of spray., The
tubes may be of glass, or better, of vulecanite, and are
made by Messrs. Mayer and Meltzer of various shapes,
to suit the larynx, nose, ete. Fig. 43 shows a more
portable form of spray-producer contrived by Dr.
Brakenbridge, of Edinburgh, in which the fluid to be
employed is carried in a small corked bottle (made in
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two forms), forming part of the apparatus. This,
enclosed in a case, is only four inches long. For the
antiseptic spray a steam spray-producer may be con-
venlently employed.

Paquelin’s Thermo-cautére.—This is a most useful
instrument, supplying the surgeon with an actual
cautery available in a few minutes. It consists (fig. 44)
of platinum points of various shapes and sizes, which
can be made hot in the flame of the spirit lamp, and
be kept at any required heat by blowing the vapour
of benzole through the instrument with a hand-ball

Fig. 43.

similar to that attached to a spray-producer. In using
the cautery it is necessary to hold the point in the
flame of the spirit-lamp until it is thoroughly heated,
when a few gentle whiffs of benzole will render the
metal incandescent, and it can be kept so by occasion-
ally working the bellows. For arresting heemorrhage
the platinum should be only of a dull red heat, whilst
for cutting through tissues it should be blown up to
a white heat. Caution must be used in bringing the
cautery near the mouth of a patient inhaling ether,
lest an explosion should occur,
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Local ancesthesia may be produced by freezing the
skin with an apparatus similar to the spray-producer,
but employing highly rectified ether, as proposed by
Dr. Richardson. The effect of the ¢ether-spray,”
when played upon the surface, is to blanch and harden
it, and incisions may then be made with very little
pain. The drawbacks to the use of this anwsthetic
are, that the subcutaneous tissues are not affected,

Fig. 44,

whilst the skin itself is rendered so hard that it is
difficult to operate on it. The pain produced by the
freezing and thawing of the part is also considerable,
and more than counterbalances the advantages claimed
for the method. In using the ether-spray at night,
the greatest care must be taken to avoid the too close
proximity of a naked light, as the vapour given off is
highly inflammable.
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Amputation of fingers.—In cases of crushed fingers
or gunshot injuries, it may be necessary for the house-
surgeon to amputate a tinger, but he should always
avold doing so if there is a probability of the member
becoming serviceable by care and attention. Amputa-
tions at the joints are generally necessary, and are
more easily performed than in the length of a phalanx.

To amputate the third or second phalany.—Grasp the
phalanx firmly by means of a piece of lint, and bend it
as nearly to a right angle with the next bone as possi-

Fig. 45.

ble. Place the heel of a narrow scalpel or bistoury at
the side of the joint, exactly midway in the thickness of
the next phalanx (fig. 45), and draw the knife horizon-
tally across the joint, which will fly open at once if the
lateral ligaments have been thoroughly divided with
the point and heel of the knife. Pass the knife through
the joint, and cut a flap from the palmar surface of
the phalanx. Probably no vessel will require a ligature,
and the flap may be retained in its place with a couple
of stitches and a strip of lint.

Tt should be remembered that if the first phalanx
be left alone it will always be unsightly, owing to 1ts
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having no tendon to flex it ; and, therefore, if possible,
a part of the second phalanx should be left by ma;{lng
a small dorsal and a larger palmar flap about the middle
of the phalanx, and cutting t];roughlit with the bone-
forceps. If this is not practicable, it is a good plan
. to stitch the tendons to the, flaps so as to give, if
possible, movement to the phalanx.

To amputate the first phalanz.—In doing this opera-
tion, the head of the metacarpal bone may be removed
or not, according to the taste of the operator and occu-
pation of the patient. The oval amputation (fig. 46)
is generally the best, and is performed by placing the

Fig. 46.

point of the bistoury on the metacarpal bone near its
middle, cutting along it to the joint, and then pass-
Ing in an oval sweep just below the joint so as to
obtain sufficient flap. The flaps are then to be dis-
sected back, without opening the joint, and the head
of the metacarpal bone and a portion of the shaft are
to be cleared of muscular fibre, when the cutting
forceps can be applied to the bone, and the finger
at once removed. The incision will, if properly made,
form a single line when the edges are brought together.

Tlre position of the incision will vary slightly in the
several fingers: thus, in the forefinger it should be
placed as much on the outside of the metacarpal bone
as possible, so that the sear may be bidden, and for
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the same reason on the inner side of the little finger.
In the middle and ring fingers the incision is unavoid-
ably on the back of the hand.

In removing the first phalanx of the thwmb the
head of the metacarpal bone should be invariably left,
since any thumb is better than none. With this
view the incision should be brought well over the base
of the phalanx, and taken almost circularly around it,
s0 as to obtain flap enough to cover the head of the
metacarpal bone, which is larger than one would
primd facie expect to find it (fig. 47).

This method may also be adopted on the fingers
when it is desired to leave the heads of the metacarpal
bones.

Fig. 47.

Amputation of toes—This is generally a very simple
matter, the crushed portions being removed and the
flaps made in any way most convenient ; and if there
is not sufficient skin, the parts will granulate and
cicatrise over without difficulty. The only caution
necessary is, never to remove any of the metatarsal
bone, nor in fact to open the metatarso-phalangeal
joint. if it can be avoided, since the foot is thereby
considerably weakened, and matter is very apt to find
its way into the sole of the foot. It is better practice
to cut through the first phalanx with the bone forceps:
and it must be borne in mind that the metatarso-
phalangeal joint, if it must be opened, will be found
to lie much higher up than is generally supposed, and
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that it will be convenient to open the joint from
below, the toe being drawn well up.

The use of the stomach-pwmp is most commonly re-
quired for the evacuation of poison from the stomach,
but may also be needed in order to feed the patient.
In either case it may be necessary to open the mouth
forcibly ; and this is most readily accomplished by
using the screw-gag, for if the extremity can once be
insinuated between the teeth, no muscles can resist it.
The jaws being separated, the common wooden gag
with a hole in the centre can be tied in, and there will
be no further obstacle. If the gag can be altogether
dispensed with, as it mostly can, so much the better.

The best form of stomach-pump is that in which
the direction of the current is controlled by a lever
grasped with the left hand, the tap plainly showing in
which direction the stream is passing. The instru-
ment is fitted ordinarily with a stomach and a rectum
tube, the former having the holes at the side and the
latter at the extremity. Having oiled the proper tube,
the house-surgeon should curve its extremity rather
abruptly, and introduce it carefully, through the gag,
to the back of the throat. In order to do this, the
patient’s head is generally thrown back; but when
the end of the tube is felt to have reached the back of
the pharynx, the head should be bowed forward, or
else the vertebr® project and prevent the tube passing
down the gullet. A little gentle, steady pressure will
make the tube glide down the pharynx until it reaches
the back of the larynx, where there is often a slight
hitch for a moment; but this is readily overcome, and
the tube passes into the ®sophagus and stomach. The
direction in which the tube should be pushed is upwards
rather than downwards; and if a proper curve has been
given to the end of the instrument, and it be kept
strictly in the median line, there will be no difficulty.
With an ordinary-sized tube it is next to an impossi-
bility to pass by mistake into the trachea ; but if the

9
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house-surgeon feel anxious about it, he can pass his
finger down and make certain that the instrument is
not in the glottis, which event would be immediately
manifested by the urgent dyspnea of the patient.
Before attempting to withdraw any fluid from the
stomach, some warm water should invariably be intro-
duced, so as to avoid all risk to the mucous membrane,
and then by a series of steady movements the contents
may be withdrawn, care being always taken not to
remove quite as much fluid as was thrown in ; and if
necessary the stomach may be washed out in this way
several times. A good deal of trouble is sometimes
experienced from the eyes of the tube getting choked
with undigested wvegetables, ete.; when this oceurs,
the action of the pump should be reversed imme-
diately, so that the fragment may be driven out; or
if this cannot be done, the tube must be iemoved,
cleaned, and re-introduced. In cases where valuable
time is being lost from this cause, it will be befter to
introduce an emetic through the pump and let it act
in the ordinary way, taking care, however, that the
patient, if insensible, is not suffocated by the vomited
matters, In the case of young children a large elastic
catheter forms the best tube, and this can be adapted
to the pump by a piece of indiarubber tubing.

Introduction of rectum-tube and bougie.—Ordinary
enemata are generally administered by the nurse; but
in cases of obstruction or stricture of the rectum,
the house-surgeon will be called upon to introduce
the instrument. The long tube, commonly known as
O’'Byrne’s, is to be introduced by the operator while
standing behind the patient, who is placed on his left
side. The house-surgeon’s right forefinger, having
been well soaped, is to guide the tube through the
anug, and gentle pressure will then be sufficient 1n
most cases to insure its passing through the intestine.
Sometimes the tube catches in one of the transverse
folds of mucous membrane of the rectum, and only
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bends upon itself ; when it must be withdrawn,
straightened, and re-introduced, the operator trying
first one side and then the other of the intestine, so
as to avoid the folds.

In the case of a strictured rectum it is best, if
possible, to pass the forefinger up to the stricture,
and thus guide the bougie or tube through the obstruc-
tion. When the stricture is high up, this is of course
impossible, and careful manipulation with tentative
injection must be trusted to alone,

If doubt is felt as to whether the long tube has
passed the obstruction, the injection of warm water
should be had recourse to, when, the ear being applied
over the colon, the fluid will be distinctly heard pass-
ing along the bowel. When it is desired to distend
the bowel steadily and slowly to its utmost limits, the
siphon arrangement figured at page 24 will be found
much more efficlent than any form of enema
syringe.

Rectal abscess.—An abscess by the side of the rectum
should be opened as early as possible in order to pre-
vent the formation of fistula. The oiled forefinger
(right or left according to the side to be operated on)
having been passed into the bowel, a pointed curved
bistoury should be plunged into the ischio-rectal fossa,
with the back of the kmife towards the bowel, and a
free opening made towards the tuber ischii. If the
matter is extremely offensive, showing in all proba-
bility a communication with the bowels, it will be well
betore withdrawing the finger to use a probe, or better,
a probe-director, to ascertain the existence of an in-
ternal opening. If the probe-point of the director
passed into the abscess meets the finger, the fistula is
a complete one, and may be at once divided by hook-
ing down the probe through the anus, at the same
time pushing the divector through the fistula, A
little manipulation and stretching of the rectal tissues
will then allow the director to be brought out at the
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anus, and a sharp-pointed bistoury can be run along
it with great ease.

This is a more certain and easier method of dividing
a fistula in ano than with a probe-pointed bistoury
introduced through the fistula, and obviates the danger
of breaking the knife in the fistula.

An inflamed pile at the verge of the anus often
requires an early incision to prevent suppuration. It
may be conveniently transfixed with a Syme’s abscess-
knife in the direction of the anal folds of skin. The
little clot of blood almost always found in these
superficial external piles should be gently squeezed
out and a poultice be applied.

Circumeision.—This operation is often intrusted to
the house-surgeon, and may be done in various ways.
The following is as satisfactory as any:—A piece of
tape should be tied round the root of the penis, as
this restrains all heemorrhage. Grasping the end of
the foreskin evenly with the finger and thumb, or
better, with a pair of forceps, the operator then cuts
it off obliquely from above downwards, so as not to
interfere with the frenum, using either a pair of
scissors or a bistoury according to fancy. The cut
skin now retracts, leaving the lining membrane of the
prepuce still covering the glans. This membrane 1s
then to be divided along the upper surface, nearly as
far as the corona glandis, with the scissors, and the
young operator must be careful that one blade does
not slip by mistake into the urethra. The glans is
now exposed, and care should be taken to tear through
any adhesions which may have formed between it and
the prepuce, particularly near the corona, so as 1o

ive exit to all the smegma preputit which will pro-
bably have collected. In an adult the margins of the
Jkin and mucous membrane are now to be stitched
together with interrupted sutures of the finest catgut,
but in children mo stitches are really required, 1if
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care is taken to keep the foreskin back by dressing
it in the following way:—A strip of dry lint eight
inches long is used, and the middle of it is applied to
the under surface of the penis immediately behind
the glans. The ends of the lint are then twisted
round the penis firmly to the root, where they are
either tied in a knot or are attached to the pubes with
plaster.

The catgut sutures disappear without any trouble,
but interrupted silk sutures are difficult to remove,
and if employed, very fine silk should be used, and the
sutures should be tied so tightly as to cut their way
out in a day or two. The employment of wire sutures is
to be deprecated, as the sharp ends irritate the tender
and swollen tissues. In cases where the prepuce of a
child is only contracted and not too long, a cure can
be effected by rapidly dilating the orifice with a pair
of common dressing or polypus forceps. The prepuce
should then be drawn back and kept so with water
dressing for a couple of days, when it may be allowed
to resume its usual position.

Tapping a hydrocele.—Before operating, even under
orders, the house-surgeon should make sure of his
diagnosis by examining the scrotum with a candle, so
as to observe the translucency of the contained fluid.
In order to do this satisfactorily, the candle should be
held between the thigh, right or left, and the hydrocele,
so as to be away from the penis, and the serotum
should be drawn tight with the fingers of one hand,
while the other is used to shade the light. Or a
stethoscope or any other tube may be conveniently
used to look through, when the red glare will be at
once perceived at the end of the tube, and the fallacy
sometimes caused by the light showing through the
fingers will be avoided.

In tapping a hydrocele it is convenient to sit in
front of the standing patient, and having grasped the
scrotum with the left hand, to ascertain with the right
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that the testis is not accidentally in front of the fluid.
The trochar and canula may then be plunged boldly in
with an upward direction, a point in the skin being
chosen as free from veins as may be. The fluid being
drawn off, a little collodion or a piece of plaster may
be put over the puncture. In injecting a hydrocele, a
syringe holding two drachms of the tinctura or liguor
todi should be employed, and the serotum should be
well manipulated after the injection, so as to bring the
fluid in contact with the whole of the serous surface.

Ingrowing toe-nail.—This painful affection is best
treated by the removal of a narrow strip of the nail,
never the entire nail, with the scissors. Local or
general anesthesia having been induced (the nitrous-
oxide gas being especially useful for this and other
short operations), the operator thrusts the narrow
blade of a pair of angular surgical scissors beneath the
nail near the side affected. This is forced completely
up to the matrix and made to divide the nail, when
the piece thus cut off is grasped with a pair of torsion-
forceps as near the root as possible, and twisted out.
In long-standing cases of this affection, the nail has
become so softened by the constant discharge that 1t
is apt to break away and leave the root of the piece
cut off in sitw. The success of the operation depends,
however, upon the evulsion of the entire depth of the
nail, and an examination of the ragged edge of the
piece removed will show how futile any less radical
proceeding would be. In the rarve cases of both sides
of the nail growing in, a slip should be taken from
each side, but the central portion should always be left
intact. A little cotton-wool introduced by the side
of the nail forms the best dressing at the time of the
operation, and may be afterwards moistened with a
stimulating lotion (sulphate of zine or copper, two
grains to the ounce of water).

Seton.—If only a single or double thread is to be
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introduced, the common needle will answer every
purpose ; but if a larger seton is required, the seton-
lancet may be used, or an ordinary bistoury and
probe. The skin having been pinched up with the
finger and thumb, the bistoury is thrust through the
fold, and the probe carrying the seton is passed by its
side ; the bistoury having then been removed, the seton
can be drawn through and detached from the probe,
when the ends should be fastened together to prevent
its slipping out unawares.

When putting a seton into the temple (in eye affec-
tions) with an ordinary needle, the skin should be
drawn up by the hairs scattered on it, rather than by
pinching, or the temporal artery may be transfixed.

Issue.—When an issue is to be made by the potassa
Sfusa, a piece of leather plaster should be laid over the
part, a hole having been cut at the point where the
issue 1s to be formed. A small piece of the potash is
then to be placed upon the skin, and secured in its
position by a piece of strapping over it; and in a few
hours, when it has done its work, the strapping is to
be removed, and the part carefullycleansed with vinegar
and water, to prevent any portion of the caustic from
passing beyond the intended boundary. If it is desired
to mamtain the discharge, a pea, or better, a large
glass bead, may be fastened on to the ulcerated surface
with plaster, and may in addition be smeared with
savine ointment.

Cupping.—This operation requires a good deal of
nicety in its performance, and is by no means so easy
as it would appear. If the ordinary glass cups are
used, 1t will be necessary to exhaust the air by means
of the flame of the spirit-torch, or, as preferred by
some surgeons, by inserting pieces of paper or cotton-
wool dipped in spirit, and then setting them on fire
in the cup itself. Whichever method is employed,
care must be taken not to heat the glass too much, or
the patient’s skin will be scorched. When the cups
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are fitted with a little exhausting syringe, the operation,
though more tedious, is more easily performed.

Whether the cupping is to be “ dry” or “ wet,” the
surface of the body should be sponged with warm
water prior to the operation, and the cups be placed
in a basin of boiling water before being used. The
torch being then held beneath the cup, so that the
flame enters it without touching the glass, the air
becomes rarefied, and the cup should be immediately
applied to the skin, and gently pressed on to it so that
the surface may fit closely to its edges.

When the skin has risen well within the cup, it may
be detached by introducing the nail beneath its edge,
and the operation of dry cupping is completed. The
scarificator used in wet cupping should be kept serupu-
lously clean and its blades very sharp, and before com-
mencing the operation they must be graduated to suit
the thickness of the patient’s skin, which can be best
agcertained by pinching up a small piece between the
finger and thumb, Care must be taken, in the case of
a fat patient, not to set the blades too deeply, or they
will eut through the skin and let the little pellets of
fat protrude, effectually arresting the flow of blood.
In using the scarificator, it must be pressed carefully
against the skin, or it will slip and make very irregular
incisions, and the freshly exhausted cup must be
applied immediately over the cuts. Each time the cup
is removed, with its contained blood, the surface
should be wiped with a warm sponge, that all coagula
may be removed from the incisions before it is re-
placed ; and the cups should be plunged into hot water.
A piece of dry lint, with a turn of bandage, will control
all further bleeding when a sufficient quantity of blood
has been abstracted. In cupping on the temple, after
the cup is fixed, the lower edge should be a little
elevated so as to take off pressure from the temporal
artery beneath, or no blood will be obtained.

Application of mitric acid.—This will be necessary
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occasionally, to arrest the progress of sloughing in
important tissues. In order to render the application
effectual, the part must be thoroughly dried; and since
the destruction of tissues is necessarily painful, it will
be well in severe cases to administer chloroform prior
to the operation. The nitric acid should be the
strongest fuming acid, and may be most conveniently
applied on a piece of firewood, cut to a suitable point,
this being preferable to the glass rod or brush. The
acid should be applied freely around the margin of
the slough, and should involve a line of healthy tissue
beyond the disease; for, unless this is done, the
sloughing action will very probably recur.

A poultice, and especially the charcoal poultice,
when the surface is extensive, forms the best after-

treatment.

Subcutaneous injection. —This method of administer-
ing sedatives is often of the greatest utility. Tt
consists in injecting from three to six drops of a
sedative solution into the subcutaneous tissues by
means of a small syringe fitted with a hollow needle.
The syringe made with an ordinary piston is prefer-
able to that fitted with a screw, and care must be taken
that the needle is both pervious and sharp. The gold
needles originally supplied soon become blunted, and
those made of steel or with solid steel points and a



138 VACCINATION,

lateral opening are far better, The solution should
be concentrated so that the required dose may be
contained in not more than five or six drops; and
the addition of a few drops of glycerine obviates the
troublesome efflorescence 'around the stopper of the
bottle. The solution for hypodermic injection of the
British Pharmacopeia contains one grain in twelve
minims, and the addition of gr. ;% of sulphate of
atropine to each dose has a great effect in preventing
the occurrence of sickness, which sometimes follows
a hypodermic injection. The skin of the arm (or
painful spot if preferred) being pinched up with the
finger and thumb (fig. 48), the point of the needle is
to be thrust boldly into the subcutaneous tissue
parallel to, and not across, the fold, which should be
released again before the fluid is injected. The
aperture made is so fine that the fluid cannot escape,
and ordinarily it gives no further trouble.

Vaccination.—This operation may be performed
either by making punctures, or by abrading the skin
with scratches. An ordinary lancet is the simplest
instrument for the purpose, but a lancet with a small
hollow in it, or Spratley’s vaccinator, may be employed
for the punctures, and the little pronged seratching
instrument for scoring the skin, if preferred. The
position usually chosen for vaccination is as near the
insertion of the deltoid as may be, on the left, or both,
arms. The punctures (three or four in number) are
hest made from above, so that the lymph may
oravitate into them, and should not draw more than
a trace of blood; they should not be made so close
together as to cause the resulting vesicles to become
confluent.

The vaccine lymph is best taken from the fully
formed vesicle of a healthy child at the time, but may
be preserved on ivory points, between glasses,—or
better, in glass tubes. If points are used, they should
be moistened with the breath before being inserted



VACCINATION, 139

into the punctures, in which they may be left some
minutes, If glasses are used, the lymph must be
moistened before it is taken up with the lancet, and
if tubes are employed, the extremities are to be broken
off and the lymph is to be gently blown on to the
lancet.

As capillary tubes are now very generally and
successfully employed for the preservation of vaccine
lymph, the following directions relating to them are
extracted from Dr. Husband's report to the Privy
Council (1860):— A

“The tube employed is simple, straight, cylindrical,
open at both sides, and of such dimensions as to fulfil
the following conditions, upon which it will be found
that its peculiar value, as a means for preserving
lymph for future everyday use, essentially depends.
It must be—

1. In the first place, of such tenuity that it can be
sealed instantaneously at the flame of a candle.

2. In the second place, large enough to contain as
much lymph*as is suflicient for one vaccination.

3. In the third place, long enough to admit of both
ends being sealed hermetically without subjecting the
charge to the heat of the flame.

4, And, in the fourth place, of such strength as not
to break easily in the mere handling.

Thus the average length is from 23 to 3 inches, the
diameter 5% of an inch, and the thickness of wall <4
of an inch.

Having thus described the instrument itself, we
come now to the mode of using it.

The vesicles having been opened with a lancet in
the usual way, the tube, held in a position more or
less inclined to the horizontal, is charged by applying
one end of it (the straight end, if they be not both
straight) to the exuding lymph, which enters imme-
diately by the force of capillary attraction. Allow as
much to enter as will occupy from about one-seventh
to one-half the length of the tube, according as its
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capacity is greater or less. As a general rule each
tube should not be charged with more than will suffice
for one vaccination.

It is now to be sealed in one or other of the follow-
ing ways :—

Hither, first, make the lymph gravitate towards the
middle by holding the tube vertically and giving it a
few slight shocks by striking the wrist on the arm or
table ; then seal the end by which the lymph entered
by applying it to the surface of the flame of a candle,
or any similar flame. It melts over and is sealed
immediately.

Proceed with the other end in the same way, but
first plunge it suddenly, say half an inch, into the
flame, and as quickly withdraw it till it touches the
surface, and hold it there till it too melts over. Tt is
necessary to plunge it first into the flame, for this
reason: that if it be once applied to the external surface
of the flame it melts over, no doubt, and is sealed ; but
before you have time to complete the process, and
while the glass is still soft, the contained air expands
with the heat, and forms a minute bulb, which either
gives way on the instant, rendering it necessary for
you to break off the end and commence anew, or, what
is still worse, remains entire for the time, only to
break afterwards, in consequence of its extreme
tenuity of wall, by the lightest touch. Mr. Ceely has
suggested that while this precaution is necessary for
the reason stated, it serves also to expel a portion of
air, and so leaves less air to be sealed up along with
the fluid lymph.

Or else, secondly, the charge having entered, hold
the tube with the finger and thumb, covering the inner
extremityof the column of lymph and protecting it from
the heat, and draw nearly the whole of the empty por-
tion through the flame, so as to rarefy the contained
air, and in withdrawing it seal the further extremity.
The column now passes quickly along towards the
middle of the tube as the contained air cools, and you
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complete the process by sealing, lastly, the orifice by
which it entered.

This latter method answers especially well when
the tube is below the average size, or has the form in
which the opening is so minute that it seals over in the
merest fraction of a second.

1t should be observed, that in no case is a tube to
be laid down until the lymph has been made to pass
towards the middle of it, for the fluid concretes quickly
about the orifice, and you cannot afterwards detach it
without difficulty ; but if it be at once made to pass
away from the orifice by holding the tube vertically,
you may lay the charge down and take half a dozen or
more in the same way before sealing them ; only if you
delay the sealing process too long—more than five or
ten minutes perhaps, (a delay which need never
happen)—the lymph within the tube is apt from
evaporation to become adherent, especially if it be
more than ordinarily viscid, and it cannot afterwards
be blown out when you come to use it.

If the lymph do not exude freely, the tube may
require to be drawn several times more or less ob-
liquely across the surface of the vesicle or cluster of
vesicles until a suflicient charge has entered; but
generally, if the exudation be copious, and a drop of
some size has formed before you begin to take your
supply, the orifice of the tube need not, indeed ought
not, to touch the surface, but is merely to be dipped
into the clear fluid ; and one may commonly, in this
manner, from one infant’s arm charge five or six tubes
in almost as many seconds with perfectly pure and
limpid lymph, which shall contain neither epithelial
scales nor pus globules nor blood dises, and therefore be,
so far, in the best possible condition for preservation.”

The Association for the Supply of Pure Vaccine
Lymph supplies calf vaccine prepared under the
personal supervision of Dr. Warlomont by a new
process, which is now often preferred for vaccination.

The new preparations are the emulsion and the
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pomade. The emulsion is sold in amber-coloured glass
capillary tubes, plugged at the ends with paraffin, and,
except that it is often a little clouded, has the appear-
ance of ordinary vaccine lymph.

The pomade is deseribed by its name, and is com-
venient for export. It is sold in little amber-coloured
glass vials, and can be easily carried for occasional
use. Its superiority to dry wvaccine has induced
Dr. Warlomont to discontinue supplying calf vaccine
1 any other form,

The vaccine-point, which has been lately brought
before the notice of the profession, is called the pin-
point from its similarity to the glass-headed toilet pins.
Like those pins it is glass-headed, but the steel needle
1s spear-shaped, and the glass head is flattened to
receive the charge of vaccine. The spear-end is in-
tended as a substitute for the lancet, and the glass head
enables the operator to apply and rub in the vaccine
with much more certainty and convenience; and as each
pin-point is intended to be used for one vaccination
only, all risk of the evil results from the use of a dirty
lancet is removed.

The following are the published directions for using
the calf-vaccine :(—

Secrateh the arm in three to five places, from three-
quarters of an inch to an inch apart, about the inser-
tion of the deltoid muscle of the left arm. The number
of places must depend upon the extent of each scarifi-
cation. The total aggregate area of the resulting
cicatrices in a first-class vaccination—z.e., one that is
considered to confer the full amount of protection—
should be at least half a square inch.

The seratches should only just draw blood ; but if
the bleeding be considerable, allow the blood to dry
on, then wash it cleanly off, and wipe the scratches dry.

If tubes be used, blow the lymph either upon a glass,
the scrateh, or the head of a pin-point, and rub the
vaccine lymph well and briskly into the scratches, with
the eye of the needle or the head of the pin-point.
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If points be used, touch the charged ends of each
point with a little clean tepid water (under 100° F.),
and leave the lymph to soften for two or three minutes,
then rub the charge into the seratches until no vaccine
matter is left upon the point. If the scratches still
bleed after the rubbing, gather the blood over them and
let it dry there.

If pomade be used, stir it well in the vial ; then take
a small quantity out, spread it over the seratch, and
rub well in. A pin-point is very convenient. Any
unused pomade may be preserved for future use by
keeping the vial well corked and in a cool place,
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CHAPTER VI.

OPERATING-THEATRE—TREATMENT AFTER OPERATIONS—
ANTISEPTIC SYSTEM—ANESTHETICS.

Operating-theatre.—The position which the house-
surgeon occupies in the operating-theatre varies very
considerably in different hospitals. In some the
colleagues of the operating surgeon alone assist, and
the house-surgeon’s duty is confined to handing in-
struments and sponges; in others the house-surgeon
administers chloroform ; while in a comparatively
small number the operating surgeon depends upon
his house-surgeon and dressers for all ordinary assist-
ance, and only asks the aid of one of his colleagues in
cases of difficulty.

Believing the latter practice to be the best for all
parties, including the patient, the author will confine
these remarks to that arrangement.

A patient about to take answsthetics should have the
bowels well cleared out on the day before the opera-
tion, unless his health be so precarious as to forbid
the administration of opening medicine. This apphes
particularly to robust patients admitted for some
trifling surgical proceeding, who are apt to suffer more
from chloroform-sickness than those who have been
already dieted in the hospital.

The house-surgeon should see that the patient
does not take any solid food for at least four hours
before the hour of operation, although in the case of
feeble patients the administration of stimulants may
be advisable within a much shorter time. The theatre
and passages should be thoroughly warmed, and the

atient carefully wrapped up while being conveyed to
the theatre, lest cold should be taken at this eritical
moment.

All the instruments which can by any possibility
be required in the operation should be laid out on a
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suitable table or tray, and be covered with a cloth,
and a shallow earthenware tray filled with 2% per cent
solution of carbolic acid may be conveniently used
for their disinfection at the time of the operation ;
needles, ready threaded, should be stuck into some
convenient cushion, so that they may not get en-
tangled ; and strips of plaster, lint, and bandages
should be prepared, suitable for the expected opera-
tion. Hot and cold water are matters of course in an
operating-theatre ; but the house-surgeon should take
care to have the means for heating a cautery, if
Paquelin’s thermo-cautére (p. 125) is not at hand,
whenever that instrument may possibly be required.
It is well, also, to have a little wine or brandy and
some smelling-salts within reach, in case of sudden
emergency, as well as an electro-magnetic machine,
which takes up very little room.

The operating-table should have a folded blanket
upon it, and a pillow or two. A piece of mackintosh
cloth should be placed over the part of the table at
which the hsemorrhage will occur, and in addition a
piece of “ red cloth” over the mackintosh will be useful
in soaking up the blood, while a tray of sawdust
should be placed below to prevent drippings upon the
floor. Everything should be perfectly ready before
the patient is brought in, so that the inhalation of the
anssthetic may be begun at once, if it has not already
been administered In an adjoining room. A dresser
should stand on each side of the patient while the
anesthetic is administered, to restrain his sometimes
violent contortions.

The best position for the house-surgeon is, as a rule,
opposite the operating surgeon. One dresser should
take charge of the instruments, and should be in-
structed as to the order in which they will be wanted;
and others will be required to hold the patient, to
sponge, etc.

The sponges should be fine and soft, and scrupu-
lously clean, being soakefl in carbolic lotion for some

10
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hours before being employed. They must never be
used for any other purpose than that they are intended
for, and particularly should not be employed to wipe
up blood from the floor of the operating-theatre. The
sponges should be kept moist, but thoroughly squeezed
out, so that they may be ready to absorb the blood
directly they are placed upon a wound. Nothing can
be more annoying to the operator than to have the
wound filled with water by a careless assistant.

Esmarcl’s method of obviating hemorrhage has of
late come into general use, and may be advantageously
employed in most operations on the limbs. It consists
in blanching the limb to be operated on by carefully
bandaging it from below upwards with a strong elastie
webbing. This should be carried up from the toes or
fingers without any ‘ turns,” and should be made to
cover the limb completely for some distance above the
seat of operation. The elastic cord is next made to
encircle the limb two or three times close above the
bandage, which is then unwound, leaving the surface
of the limb pale and the blood-vessels empty.

It is unnecessary to pull the encircling cord very
tight, and there is a danger of damaging the large
nerves of the arm if this is done. In the case of
collections of pus in a limb or joint it will be unadvis-
able to apply the elastic bandage very firmly, for fear
of bursting the wall of the abscess and forcing the
matter among the tissues; and the same caution
applies to cases of morbid growth of various kinds.

Esmarch’s bloodless method dispenses with the
necessity for an ordinary tourniquet in cases of ampu-
tation, but one should always be at hand for fear of
any accidental failure of the elastic cord.

The patient being under the influence of ether or
chloroform, the part to be operated on isto be exposed
and thoroughly purified with a 5 per cent. solution of
carbolic acid, while the rest of the body and the
clothes of the patient should be carefully protected
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with red cloths. The house-surgeon will be ready to
sponge, hold back flaps, etc., as directed, and finally,
if required, to tie the ligatures upon the vessels as the
surgeon takes them up. (See p. 39.)

It is well worth the house-surgeon’s while to practise
tying ligatures privately, that he may commit no
blunder in public. Since every drop of blood is of
importance, the house-surgeon and other assistants
should be on the alert to arrest at once the stream
of blood from a divided vessel by placing a finger or
sponge upon it, care being of course taken not to
obstruct the progress of the operation by such measures.
In the case of operations for hare-lip, cancer of the
lower lip, ete., the heemorrhage will be more readily
controlled by compressing the whole thickness of the
lip between the finger and thumb than by any other
method. It is always to be borne in mind that the
convenience of the students and others in the theatre
should be consulted as far as possible, and the assist-
ants should therefore be caretful not to stand in the
way, and to obscure the view as little as possible with
their hands and sponges.

The assistant to whom the office of holding a limb
about to be removed by amputation is delegated, must
be especially careful to have a firm grasp of it by
means of a towel or bandage wrapped around the
part ; and should then draw the limb horizontally
away from the body, and never either up or down,
while the saw is being applied, since, if he neglect
this rule, either the saw will become locked or the
bone will be splintered.

The operation being concluded, the house-surgeon
should carefully sponge away all traces of blood, etc.,
from the patient’s body, and as far as possible from
the clothes if they are besmeared, and should then see
that the patient is carefully removed to bed.

The readiest way to remove a patient is to place on
the table beneath him a canvas stretcher, into the sides
of which poles can be slipped, with iron cross-bars to
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keep them apart. The bearers should not keep step in
carrying a patient, for if they do he will be swung to
and fro at each step. This rule applies also to the
conveyance of wounded or injured persons to an hos-
pital or on the field of battle, when, if there are four
bearers, the front and rear men of opposite sides only
should keep step. A stretcher should never be raised
to the shoulders of the bearers, unless the patient is
effectually secured by straps and the bearers are all of
one height.

Daylight is of course best for every operation, but
for night work every operating-theatre should be fitted
with gas-lamps having good reflectors. Even with
these a bull’s-eye lantern or candles with
reflectors are extremely useful for delicate
operations; and, failing them, recourse may
be had to Esmarch’s ingenious contrivance
of a spoon attached to a candle by means of
a bandage, as shown in fig. 49,

Patient’s bed.—While the patient is in
the operating-theatre, his bed should be
prepared for his reception according to
the nature of the case. In any case of
severe operation, when the patient will
be confined to bed for some time, a “draw-
sheet,” .e., a sheet folded so as to be
about a yard wide, should be laid over the
ordinary sheet, and across the bed where
the pelvis will lie ; one end of this being
tucked in and the other rolled up on the
opposite side of the bed, a fresh portion
of it can be drawn underneath the patient
| when required, with very little trouble.

Fig. 49. When the operation involves the urinary

organs, ete., it is well to put a mackintosh
cloth beneath the draw-sheet; and a large sponge
should be placed to soak up the urine in cases of
lithotomy, ete. In all affections of the genital and
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urinary organs, undue exposure of the patient’s body
to cold should be guarded against, lest the tendency
to rigors should be aggravated by draught. This 1s
easily arranged by folding two blankets and placing
them across the trunk and thighs of the patient
respectively, the genitals being left exposed so soon
as the sheet and coverlet are withdrawn, A draw-
sheet, and in some cases a mackintosh cloth, should
be placed under the part in which the operation has
been performed, and care should be taken to support
stumps with suitable pillows, which should be covered
with some waterproof material. The weight of the
bed-clothes should be kept off the wounded part by
a suitable “cradle,” a very good substitute for which
can on an emergency be improvised out of an old
hat-box split open and stretched over a patient. Care
must be taken, however, that the rest of the patient’s
body is mnot chilled by the action of the cradle,
which can be obviated by the use of flannel or a hot
bottle.

Treatment after operations.—Although the operating
surgeon may give some general directions with regard
tothe after-treatment of operation cases, the supervision
of them will fall principally upon the house-surgeon.
The patient, particularly if not quite recovered from
the etfects of the anssthetic, should not be raised too
much into a sitting posture when placed in bed, and
this rule must be observed for many hours in cases
where much blood has been lost. Sickness is unfor-
tunately a very common sequel of chloroform, and
may produce alarming exhaustion if not checked at
an early date. Ice, brandy and soda-water, and small
doses of effervescing medicine, are the best remedies :
and 1if these do not succeed, five minims of dilute
hydrocyanic acid in effervescence, or a drop of creasote
in a pill, will often do good, together with counter-
irritation to the region of the stomach. In obstinate
vomiting, drop doses of ipecacuanha wine repeated
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every half-hour will often prove satisfactory when
other remedies have failed.

Stimulants may be needed from the first in very bad
cases, but it is a great mistake to worry the stomach
unnecessarily with them, and so perhaps induce sick-
ness. They should be given in small doses frequently
rather than in larger quantities at longer intervals ;
thus one or two drachms of brandy every hour give
better results than half an ounce every two hours.
The pulse will be the great guide in the treatment,
and should that begin to lose power, stimulants must
be had recourse to without delay, and at the same
time care should be taken that the proper heat of the
body is maintained.

Opium in some form will probably be required after
an operation; and here again better results will be
obtained, especially with children, by giving one or
more drops of laudanum every ten minutes until the
pain is lulled, than by one large dose which may induce:
vomiting. The subcutaneous method of administering
morphia is an extremely convenient mode of giving
relief, but the patient must not be allowed to get into
the habit of taking that drug unless the peculiar
nature of the case requires its administration. Night
draughts, to be of service, should be administered not
later than 8 p.m., but their general use should be
discountenanced. A patient who has.already taken
opium, but cannot get to rest from the pain of an
operation, etc., may sometimes be lulled at once by a
few whiffs of chloroform, and may sleep for hours ;
but the administration of this drug must never be
entrusted to a nurse. The chloral hydrate may be
advantageously substituted for opium and its pre-
parations in many cases of simple sleeplessness. .

The amount of appetite after severe operations varies
very considerably with different patients, some being
able to resume their ordinary diet with relish on the
day after operation, while others require milk diet,
beef-tea, ete., for days together. It is of course 1m-
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possible to coerce the appetite of a delicate patient ;
but the sooner he can be induced to resume meat and
other nourishing food, and dispense with *slops,” the
better.

Delirium tremens.—A patient whose nervous system
has been shaken by drink is apt to be sleepless and
irritable, and, after an accident or operation, may pass
into the condition known as delirtuwm tremens. Sleep-
lessness, with a tendency to see spectres about the bed,
to pick the bedclothes or throw them off, to pull off
the bandages or splints, and to get out of bed, are
the common symptoms, combined with a tremulousness
of the hands, from which the disease gets its nmame.
Care must be taken to restrain such a patient from
doing himself injury, by thoroughly fastening all band-
ages, and by securing him in bed with a sheet folded
across him. An attendant sitting by the bed for a few
hours will then be able to restrain him sufficiently ;
but in violent cases it may be necessary to secure the
arms with a “ straight jacket.”

The obvious treatment is to induce sleep, and this
can be done more safely with hydrate of chloral than
with opium. Twenty grains of chloral with twice the
quantity of bromide of potassinm should be given at
once, and half the quantity may be repeated every four
or six hours, until an effect is produced. Nourishment
in a liquid form should be taken frequently, but no
stimulants should be given during the attack without
the sanction of the surgeon.

Antiseptic  system.—Many attempts have of late
years been made to modify the suppuration of wounds
by the application of various chemical agents imme-
diately after an operation. The old-fashioned Friar's
Balsam (Tinct. Benzoini Co.) was one of the earliest
used applications of the kind, and is, no doubt, of
service in contused and lacerated wounds. In cases
of compound fracture it may be poured into the
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wound, and soaked into a piece of lint will form a
dry scab over it. A solution of chloride of zine, from
twenty to forty grains to the ounce in strength, or
the acidum sulphurosum (B.P.), either pure or diluted,
1s certainly very efficient, provided due exit for dis-
charges or drainage be maintained.

This necessity for the discharge of the serum which
is poured out within a few hours of an operation was
much insisted upon by Professor Syme, and forms one
of the most valuable parts of Sir Joseph Lister's anti-
septic system, since pent-up fluid is liable to rapid
decomposition, and is apt not only to become purulent,
but to be the cause of great censtitutional disturbance
in the patient. Drainage may be provided by leaving
a dependent opening through which the ligatures may
be drawn, or by the insertion of a drainage tube or a
slip of gutta-percha tissue; and the drainage should
be into some absorbent and aseptic material, such as
fine oakum, or jute, impregnated with salicylic acid,
as recommended by Professor Thiersch, or the more
modern salicylic silk or cotton-wool.

Sir Joseph Lister, who is a stong upholder of the
view that organisms floating in the air are the causes
of suppuration, has introduced a system of dressing
wounds with carbolic acid, combined with drainage,
which requires for its successful application the
greatest attention to a number of minute details and
some experience in its employment.

In order to render the atmosphere about a wound
aseptic, a spray of carbolic acid (1 in 40) worked by
hand may be employed ; but a more efficient plan is
to employ a steam spray-producer (fig. 50), with a
solution of 1 in 20, which is reduced by the high-
pressure steam to half its strength.

The care of a steam spray-producer should be either
undertaken by the house-surgeon himself, or entrusted
to a careful dresser, and not be left to a nurse or porter.
If boiling water is put into the boiler (which should be
emptied after each time of using), and the spirit-lamp
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is in good order, a steam-spray should be ready for
. mse in ten minutes, during which time all other anti-
septic arrangements necessary can be made. The
“points ” through which the steam and carbolic lotion
escape should be examined daily, and cleaned by un-
serewing them and passing a fine wire from within.
Picking the points with a pin is the best way to spoil
them. The lamp should be filled up with spirit atter
each time of using, and should be kept capped and

clean. Every lamp should be fitted with some con-
trivance for lowering, without extinguishing, the light.
The pressure of steam may be conveniently gauged
by opening the safety valve (which must not be tam-
pered with), and the efficient working of the spray
may be appreciated both by the eye and the ear. If
steam alone issues, the cloud is blue and transparent,
but if the carbolic lotion is being drawn up properly,
the steam will be white and opaque, and a distinet
Whistling sound will be produced. |
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The antiseptic gauze which is to form the dressing
must be kept in a covered box, lest it should absorb
impurities, and is to be in eight layers, and of a
size large enough to go well beyond, or, in the case of
a limb, to fold round, the part to be operated on.
Between the two outer layers of the dressing should be:
a piece of waterproof ¢ hat-lining,” with the water-
proof side inwards. Bandages of the gauze should be
employed, and be secured with ¢safety-pins,” and
some loose gauze provided to fill up corners, which
may be economically made out of unsoiled portions of
bandages. A broad elastic-webbing bandage may be:
advantageously used over all, in cases where the dress-
ings are liable to disturbance from the patient’s move-
ment—e.g., in the neck. The prepared oil-silk called
“ protective ” is used, after being dipped in a carbolic:
solution, to protect the edges of a wound or the
surface of an ulcer from the direct contact of the
dressings. Ligatures of carbolised or chromicised cat-
gut are employed to secure all bleeding vessels, and
sutures of silk dipped in a mixture of melted beeswax
with a tenth part of carbolic acid, unless metal ones
are preferred, which should be dipped in carbolic
lotion before use. The skin in the neighbourhood of
a wound which is to be treated antiseptically must be:
cavefully washed with carbolic lotion, 1 in 20, and,
when the part has been exposed to unhealthy in-
fluences, it is well to wrap it up for some hours prior
to an operation in a towel dipped in the same lotion.
The fingers, and in some cases the hands, of all assist-
ants should be dipped in this solution before the
operation is commenced, and ‘all instruments should
be placed in a shallow tray of the same lotion. It is
convenient to have two or three pieces of linen well
soaked in the lotion at hand as ‘guards,” to be
applied during any pause in the operation, or while
some alteration in the position of the patient is being

made. . _
Drainage tubes of perforated indiarubber of various:
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| calibres should be thoroughly soaked in carbolic lotion

for at least forty-eight hours before being used, and
should have a thread attached to one end to prevent
disappearance within the edges of a wound. For the
purpose of introducing a drainage tube into a smus, a
slender pair of dressing-forceps may be conveniently
employed.

In the case of compound fractures, a strong watery
solution of carbolic acid (one part of the crystals to
twenty of water), or, in the case of recent injuries, a
solution of half that strength, is to be injected into
the wound, and thoroughly squeezed into its recesses.
This may be repeated more than once in the case of
complicated wounds (e.g., fractures into joints).

All hzemorrhage having'ceased, the edges of a wound
are to be brought together with suturves, deep wire
ones with buttons being employed to take off tension
if necessary (p. 48). A suflicient number of drainage
tubes being then inserted, the projecting portions are
cut off level with the surface, and a layer of “ pro-
tective” applied, with holes cut to fit over the tubes.
Over this are to be placed several layers of the gauze,
wrung as dry as possible out of 1 in 20 carbolic solu-
tion, and fastened on with a gauze bandage. The
gauze dressing of eight layers is then to be wrapped
round the limb, and to extend to six inches both above
and below the wound, and being folded carefully round
is to be thoroughly bandaged.

The antiseptic dressings are to be changed on the
next day with the following precautions. A stream
of watery solution of carbolic acid (1 to 40) is thrown
beneath the gauze whilst it is being removed, and
is then made to play upon the wound till a piece of
calico soaked with the same lotion has been placed
upon 1t by an assistant, as a temporary security until
the dressing is reapplied. Any examination of the
wound that may be desired can be made whilst the
solution is being played over it. The drainage tube
can be removed, cleaned, and shortened, or may be
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washed out ¢n situ with a syringe. Fresh protective
and a new gauze dressing should then be applied with
all the precautions taken before.

The intervals between the dressings should be regu-
lated by the amount of this discharge, for the more
copious it 1s, the sooner does it exhaust the carbolic
acid in the gauze. The resin will retain enough
carbolic acid for twenty four hours, however free the
discharge may be; and if the stain on the cloths is
slight, the gauze may be safely left for two days, whilst
if there be hardly any, the dressings need not be
changed for a week.

The following is given by Sir J. Lister as an example
of a compound dressing—viz,, that used after re-
moving the mamma. It consists of two pieces of
folded gauze and mackintosh, a posterior and an an-
terior one. The posterior portion is about haif a yard
square, and reaches vertically from above the acromion
to a little below the elbow, and transversely from the
spine to the arm, which it envelopes as it lies beside
the chest, thus forming a complete antiseptic basis for
the region of the shoulder, and effectually guarding
against what would otherwise be most difficult to
avoid, the extension of putrefaction from the bedding
through the axilla into the outer angle of the wound.
The anterior dressing, though not so broad as the
posterior one, is of about equal length, so that when
applied to the chest it may reach from some inches
beyond the anterior angle of the wound to the pos-
terior dressing, which it joins below the back of the
axilla; and here it is that it is needful to have the
mackintosh well covered in among the folds of the
gauze. The infra-axillary region being the part where
the chief discharge occurs, it is of the utmost 1mport-
ance that the outer part of the anterior dressing be
maintained well in apposition with the skin, and this
is insured by stuffing a substantial mass of ganze,
irregularly packed together, between the patient’s side
covered by the dressing and the lower part of the arm.
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This additional mass of gauze has the further advan-
tages that it serves as a supplementary antiseptic
material to absorb the discharge, and that it prevents
the arm from being closely pressed to the side—a
position which, besides being irksome to the patient,
would entail the serious evil of interference with free
drainage from the outer angle of the wound. In
- order to prevent the occurrence of a bed-sore over the
| internal condyle, a wisp of gauze, twisted and rolled
together in the form of a ring, is placed beneath the
elbow so as to receive the bony prominence in its
hollow. The whole dressing is secured in position by
suitable turns of a gauze bandage, which is extremely
convenient on account of its lightness, and also from
the circumstance that the slight adhesiveness of the
material with which it is charged checks the tendency
of one turn to slip upon another, so that it is more
secure than a common cotton roller, besides the ad-
antage that it increases the antiseptic efficacy of the
dressing. But, on account of its loose texture, it can-
not be properly fixed by ordinary pins, which would
be liable to shift their position in it. Those called
safety-pins, made on the principle of a brooch, should
therefore always be employed ; for there are cases in
which the slipping of a single pin might, by allowing
the dressing to shift its place, endanger the life of a
patient.

With all imaginable care, antiseptic dressings
occasionally “break down,” and this may be diagnosed
by a marked rise in the patient’s tem perature and by
an offensive odour in the dressings. It is possible
sometimes, by ﬂﬂrﬁflﬂ]}’ .‘:iyl‘inging out the wound with
a solution of earbolic acid (1 in 20), to restore a sweet
and aseptic condition; but if at the next dressine
matters are not improved, it is better to give up the
gauze dressing, and have recourse to syringing with a
lotion of chloride of zine (gr. b ad f5j) and the use of
salicylic silk or cotton-wool, or oakum.

Even with a perfectly aseptic condition of wound,
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a patient’s temperature may run up to 103° F. from
absorption of carbolic acid, to which some systems
appear specially liable. Evidence of this carbolic acid
poisoning is to be looked for in the urine, which will
be found to be dark-coloured, or even of a greenish-
black tint after exposure to the light, Under these
circumstances the carbolic dressings must either be
given up or changed as seldom and as rapidly as
possible, in order to avoid the contact of much of
the spray.

Iodoform dressing.—The complicated system of
carbolic dressing may be, in many cases, advantage-
ously replaced by the use of iodoform. All precautions
as to cleansing the part operated on, the instruments,
and the hands of the operator and assistants, must be
adopted as in strict Listerian dressing, but the spray
may be dispensed with. The wound may be sprinkled
with powdered iodoform from a pepper-castor after
being thoroughly washed out with carbolic or chloride
of zine lotion. Plenty of sutures having been in-
serted so as to bring the skin well together without
tension, a drainage tube should be inserted, and the
wound squeezed as dry as may be. Powdered iodoform
is then sprinkled over the edges of the wound, or
jodoform wool applied along it, after which a thick
layer of salicylic woolis applied and carefully bandaged
over the wound and for some distance beyond it.

First dressing after operation.—Cases treated on
Lister’s system require dressing on the next day, or
cometimes on the same day, if the dressing becomes
soaked through with the serum which is poured out in
large quantity under the irritant carbolic acid. Cases
treated with chloride of zinc (gr. 40 ad f3j) and a
drainage tube discharging into some antiseptic dress-
ing, such as iodoform or salicylic wool, may very well
be left for two days, and the dressings need not be
disturbed till much later, provided there is no greab
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rise of temperature, although the drainage tube may
be shortened or withdrawn. : Wi

The practice with regard to first dressings varies in
different hospitals, some surgeons preferring to super-
intend the operation themselves, while others are
content to inspect the wound after it has been pre-
pared by the house-surgeon. In either case, everything
that can be wanted should be at hand, so that the
wound may not be uncovered longer than is absolutely
necessary. Then, the patient lying in a comfortable
attitude, and supposing the case to be one of amputa-
tion, the dresser should gently slip his fingers beneath
the limb, and raise the stump from the pillow on which
it is placed. This is often the most painful moment
for the patient, and great gentleness must be practised,
and care taken to avoid shaking the stump, which
must, however, be grasped tolerably firmly to prevent
its being ¢ jerked ” by the involuntary spasm of the
muscles. As soon as the stump is raised, the pillow
and draw-sheet should be removed in order that they
may be cleansed and renewed, and the house-surgeon is
then carefully to remove the dressings. If a bandage
has been applied, it must be cut with the scissors and
removed in pieces; and the dressings beneath, which,
unless kept wet antiseptically, will have probably
become dry and hard with blood, must then be soaked
with warm carbolised water, which should be allowed
to trickle over them from a sponge into a basin be-
neath. With a pair of forceps the dressings are next
to be withdrawn bit by bit, and while removing those
in immediate contact with the edges of the wound
care must be taken not to drag it open, which accident
15 best avoided by making traction towards, instead of
away from, the margins of the incisions.

In the case of stumps some surgeons prefer to
apply the dressing in strips, so as to support the
stump, and then to put oil-silk and a bandage over it.
In order to accomplish this, the strips of wet lint
should be two inches wide, and long enough to reach
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six inches up on both aspects of the limb. With one
hand the house-surgeon places a strip beneath the
limb and holds it there, while with: the otherithe end
is brought up over the face of the stump and is laid
upon the front of the limb. The moisture will give
the lint sufficient hold to keep its place while another
strip is applied in the same manner to one side of if,
but slightly overlapping, and the third upon the other
cide in the same way. When the stump is sufficiently

Fig. 51.

covered, a long strip of lint carried circularly over the
ends of the other pieces will keep them in position, as
shown in fig. 51. j

In subsequent dressings the proceeding may be a
little varied : thus, strips of adhesive plaster may
require to be applied or renewed, and the same
precautions must be taken in removing them as 1n
the case of dry dressings. Gentle pressure may be
required to prevent fluid from pocketing " 1n the
flaps, and the button sutures and wire stitches of
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relaxation ” may be removed as soon as they cease to
be required to hold the edges together, or earlier if
they begin to ulcerate through the skin, their place
being supplied by straps of plaster and judicious
bandaging. The “stitches of coaptation,” consisting
of carbolised silk, horsehair, or catgut, should be left
until the wound is completely healed.

When the wound becomes quite superficial, boracic
dressings may be used. The wound is washed with
boracie lotion, a piece of protective dipped in the lotion
is applied, and outside this one or more layers of
boracic lint, overlapping the protective well in all

directions. This dressing is changed every two or
three days.

Slinging stumps.—The method of slinging, so useful
in the treatment of fractures, has been adopted with
very good effect in St. Bartholomew’s Hospital in the
case of stumps after amputation. The plan is shown
in fig. 52, and consists in supporting the stump in a
small linen hammock, slung from a eradle with india-
rubber cord or tubing. The linen has a broad hem at
each border, in which is placed a strip of wood, per-
forated with a hole near each end, and the indiarubber
cord 1s passed from one hole to the other, across the
top of the cradle, and through the holes on the oppo-

I
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site side ; and lastly, is brought over the cradle to the
starting-point, where it is firmly tied. Or two separate
pieces of indiarubber cord may be used, as in the
illustration (from a sketch by Mr. Eck). The advan-
tages claimed for this proceeding are, that it entirely
obviates the distressing startings to which stumps are
liable, and that it allows the patient to move more
freely than if the stump is laid on a pillow. Another
method of suspending a limb is shown in fig. 53, being
that adopted by Esmarch for the treatment of excision
of the wrist, but which is applicable to any disease

or injury of the upper limb, provided it is firmly
attached to a splint.

Bed-sores.—Of all the annoying complications of
surgical cases, bed-sores are the worst. The greatest
care must be taken to prevent their formation, since, if
the skin is once broken, it is a matter of the greatest
difficulty to induce it to heal again so long as the

tient occupies the recambent position. .

The slightest tenderness over the sacrum or hips
should receive, therefore, immediate attention, and
various applications have been suggested for the relief
of the complaint. Equal parts of olive oil and brandy,
gently rubbed with the palm of the hand over the
tender spot for five minutes twice a-day, will be found
efficacious in rendering the skin tough and less sen-
sitive to pressure. The flexile collodion painted over
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the part is a useful application ; and some surgeons
prefer to cover the tender spot with Papier Fayard,
or felt-plaster, so as to form a cushion over it.
A water-pillow under the pelvis of the patient forms
a most valuable addition to either of the above modes
of treatment, and an old or emaciated patient, whom
it will be necessary to keep in the recumbent position
for any length of time, should be furnished with a
water-pillow from the first, so that all risks may be
avoided.

When the skin has unfortunately given way, the
best application will be found to be a linseed-meal
poultice, spread to the thickness of at least an inch, so
that it may form a sort of cushion as well as a moist
application, and sprinkled with iodoform. The applica-
tion of lint dipped in carbolie oil and covered with cotton
wool is also highly spoken of. As soon as the sloughs
have come away, stimulating dressings (e.g., the Ung.
resine) may be applied under the poultice, which
should be left for the sake of its softness and warmth ;
and when a healthy granulating surface has been pro-
duced, which will seldom be the case until the patient’s
health is so far amended that he is able to sit up, the
lotio rubra, or some other similar stimulant, will be
the best treatment.

Paralytic cases require not merely a water-pillow,
but a water-bed, since they are liable to bed-sores on
all parts of the body, and even with this and all other
applications it is impossible in all cases to prevent
sores forming.

In filling an indiarubber water mattress some care
1s required, or it may be seriously damaged. It should
never be lifted when full of water, but, being placed
empty on the bedstead, warm water is to be poured in
from cans until the mattress is about half full, when
some air is to be blown in, so as nearly to fill it. A
blanket and sheet being then placed on the mattress,
the patient’s body will be found to float comfortably
upon the bed, whereas, if filled too full, the patient
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does not float; or if insufficiently filled, his weight

displaces the water, and he comes in contact with the
bedstead.

The admanistration of Ancesthetics.—Since the house-
surgeon will frequently have to administer anssthetics,
or at least be responsible for their administration by
others, it will be well to mention a few points of
importance in connection with the subject.

In the first place, as to the class of patients to whom
ether or chloroform should be administered. There
seems to be every reason for believing, with the late
Dr. Snow, that if a patient be in a state to undergo an
operation at all, there need be no bar to the admini-
stration of an anmsthetic on the score of diseased heart,
ete., although where that condition is known to exist
it will be a reason for the selection of ether in prefer-
ence to chloroform. Whenever possible, care should
be taken that the patient does not eat solid food for
four hours prior to the operation, since the neglect of
this precaution may entail more serious results than
the troublesome vomiting and nausea; there being
good grounds for believing that in the presence of a
distended stomach the heart is more liable to paralysis.
At the same time it is a great mistake for a patient to
become exhausted from want of food before an opera-
tion ; and this is too often the case in hospitals, where
the breakfast hour is seven or eight, and the operation
may not be performed till two or three o’clock. It is
a good practice to give a patient a cup of beef-tea three
hours before chloroform is administered, and this tends
to decrease the liability to sickness, as well as the
great danger of fainting.

The late Mr. Clover believed that the presence of
alcohol in the stomach, when the breathing has been
arrested by chloroform, adds more to the danger of
making the coma persistent than it takes from the
danger of the heart failing ; and he urged that in all
cases where stimulants are given before ansesthetics,
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time should be allowed for their being entirely absorbed
from the stomach.

Although chloroform may be satisfactorily adminis-
tered on a handkerchief, there can be no question that
an inhaler renders the operation less dangerous, par-
ticularly in the hands of those not much accustomed
to the use of the anzesthetic.

Dr. Snow’s inhaler, and Weiss’s or Dr. Sansom’s
modification of it, are the best forms for ordinary use ;
their superiority consisting in the fact that they pro-
vide, however imperfectly, for a uniform strength of
chloroform vapour during the progress of an operation,
and render it extremely difficult to administer a vapour
so highly charged as to endanger the patient’s life,
by inducing paralysis of the heart. It is needless to
describe minutely these instruments, the principle of
which can be seen at a glance, and may be briefly
stated to consist of an arrangement for the mainten-
ance of a tolerably fized temperature round the blotting-
paper from which the chloroform is evaporating, so
that the inspired air contains almost always the same
amount, or at all events never more than a certain
percentage, of chloroform vapour. The only practical
cautions that need be given as to the use of either of
these inhalers are, that the administrator should ascer-
tain before using them that all the valves are clean and
dry, and that the bibulous paper in the interior is
arranged so as not to prevent the free passage of
atmospheric air through the instrument ; also that the
water in the external chamber is not hotter than 60°
Fahr. The quantity of chloroform which should be
put into either of these instruments at starting is the
same—viz., two drachms, and the valve should be
arranged so that the patient may breathe only a very
diluted vapour at the commencement, since the full
strength of pure chloroform at first is apt to terrify
the patient, as well as to endanger his life. The ad-
ministrator should allow the patient to breathe this
very diluted vapour for a minute, or until all agitation
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has subsided, and should then gradually close the valve,
so that at length the whole strength of the chloroform
may be inspired, This little manceuvre occupies about
two minutes more, and about a minute’s further
inspiration of the undiluted chloroform will almost
always produce a degree of anssthesia sufficient for
the surgeon’s purpose,

The whole inhalation, then, should occupy about
four minutes, and it is foolish to attempt to induce
anwesthesia with greater rapidity.

The apparatus contrived by Mr. Clover would appear
to fulfil perfectly the requirements pointed out by Dr.
Snow as essential to absolute safety in the administra-
tion of chloroform—viz., the production of an atmo-
sphere of a constant strength, and never exceeding
4 to 5 per cent. of chloroform. From a bellows
capable of containing 1000 cubic inches, atmospheric
air is driven in measured quantities through a vessel
supplied with 30 to 35 minims of chloroform and sur-
rounded by %ot water,intoa large bag, where the mixture
of chloroform and air is stored up for use. As the quan-
tity of atmospheric air is known, and as the whole of
the chloroform is taken up in vapour by the atmospherie
air, the mixture in the balloon must be of uniform
strength, The balloon is detached from the bellows
when filled, and can be connected with a mouthpiece
fitted with valves, and resembling that of Snow’s
inhaler, an ingenious two-way stop-cock contrived by
Mr. Clover effectually preventing any waste of the
vapour when not in use. This has been in use in
many hospitals for some years with the most satis-
factory results.

Junker's apparatus consists of three main parts: a
bottle holding about two ounces, closed by an air-tight
fitting top, through which two tubes are made to pass
—a long one, connected with a Richardson’s bellows,
and a short one, connected by means of indiarubber
tubing with a vulcanite face-piece. The bottle for
holding the anssthetic fluid is covered with leather,
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and the lower half is graduated for eight drachms.
The face-piece is provided with an inspiratory and an
expiratory valve (fig. 54). '

When using the apparatus, from four to six drachms
of chloroform or bichloride of wethylene should be

litonoon l:'u'.i«*.
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poured into the bottle, according to the expected
duration of the operation; it is then suspended from a
button-hole in the coat of the administrator. By each
compression of the bellows about 433 cubic centimétres
of fresh air are forced through the long tube into the
fluid, and escape impregnated with the vapour in
proportion to the contents of the bottle, through the
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short tube into the face-piece, or by a simple nozzle in
cases of operations about the mouth,

During the use of this apparatus, fresh air, impreg-
nated with fresh narcotic vapour, is brought into the
face-piece with each compression of the bellows, and, if
the latter be correctly timed so as to correspond with
each inspiration, the whole of the vapour is inhaled, and
on each inspiration the exhaled air escapes through the
valve and at the edge of the face-piece, so that the
patient does not inhale his own breath. The patient
has not to breathe through this apparatus, as is the
case with most inhalers; an air-tight fitting face-piece
1s therefore not required, and the free and natural
breathing of the patient is not interfered with. The
required amount of narcotic vapour is brought before
his nose and mouth by compressing the bellows at each
inspiration, and the additional amount of air neces-
sary to fill the lungs enters freely at the inlet valve
and at the edge of the face-piece.

The administrator has complete control over the
an@sthetic, the quantity of supply being regulated by
the quality of pressure of the bellows and amount of
fluid in the bottle. Care is to be taken that the tubes
are not accidentally transposed, or pure chloroform will
be blown into the mouth-piece.

The first symptoms produced by chloroform are
those of confusion of the intellect and thickness of
speech. Next the muscular system becomes affected,
and it may either become slowly and quietly paralysed,
or there may be an introductory stage of violent and
spasmodic contraction of the voluntary muscles before
they become palsied. The final condition is one of
complete unconsciousness and muscular flaccidity,
with calm and equable respirations (which become
stertorous if the chloroform is pushed), and a com-
plete abolition of the sensibility of the surface,
which may be conveniently ascertained by touching
the conjunctiva without producing any closure of the

lids.
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(ertain practical differences between different
patients are to be noticed, the most important of them
being the distinction between those who do, and those
who do not, pass through a stage of strong muscular
excitement or convulsions. Setting aside all volun-
tary struggling from fright, ete., in the cases where
there is violent struggling of an involuntary kind
after consciousness is lost, the right course is to
push the chloroform very decidedly, by closing the
valve so as to allow the patient to breathe the whole
strength of the vapour. Inexperienced bystanders
are apt to be terrified by the appearance which a
patient presents when struggling violently, with the
features swollen and the eyes suffused, and to fancy
that his safety demands an intermission of the inhala-
tion. This congestion, however, is caused entirely by
the spasm of various muscles, and by the spasmodic
catching of the breath; and the right course is to con-
tinue the administration until this spasm ceases, which
it will soon do, and the patient’s countenance will then
at once become calm and of a natural colour. Care
should be taken that the chloroform vapour is not in-
creased during the struggling, and if the pulse should
become imperceptible the chloroform must be removed.
We can often, however, feel the pulse of the temporal
artery whilst that of the radial cannot be felt. At all
times whilst giving chloroform it is necessary to keep
a constant watch upon the pulse, which furnishes one
very useful indication of the extent to which the
chloroform has taken effect.

Hysterical patients, and persons who have been
accustomed to hard drinking or to a great deal of
muscular exercise, seem to require more chloroform
than others to produce the full ansesthetic effect ;
otherwise, the action of the drug is very constant, the
same dose producing the same amount of insensibility
in the majority of persons.

The extent to which the inhalation ought to be
pushed is materially affected by the character of the
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surgical operation in hand. There are many opera-
tions which do not require absolute quietude on the
patient’s part, and which do not involve parts of ex-
quisite sensibility, and in these cases it is not desirable
to push the inhalation to the point of extreme muscular
relaxation and well-developed stertorous breathing,
but only so far as to abolish sensibility. But in cases
where the operation necessitates perfect stillness, and
also where the sensibility of the parts involved is
high—as, for instance, in operations about the anus
and genitals—it is generally necessary to produce com-
plete flaccidity of the muscles and stertorous breathing,
and to maintain this condition during the greater part,
if not the whole, of the operation.

From time to time the administrator should test by
inhalation the amount of chloroform in the instrument,
and replenish it, a drachm at a time, as ofter as may
be necessary.

With regard to the dangers of chloroform, the most
alarming symptoms are those which indicate failure of
the heart’s action, such as fluttering or intermission of
the pulse, or sudden blanching of the face. Since the
administrator should keep a finger on the pulse, any
failure in the heart’s action will be immediately recog-
nised, and inhalation should be at once suspended
until it has recovered itself. So long as the breathing
is tranquil and even, but not too slow, the noisy
respirations of some patients need excite no alarm any
more than an occasional catching of the breath. It is
often found that if the chin is raised as far as possible
from the sternum, the sounds of obstruction cease,
and this should always be tried before catching hold
of the tongue with artery forceps. It is only when
difficulties of respiration are combined with pallor
of the face, or a failing pulse, that they become really
alarming, and the breathing will then be noticed to
take place in gasps.

In all cases of apprehended danger the inhalation
should be at once suspended, and unless the pulse and
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breathing recover themselves immediately, artificial re-
spiration should be had recourse to without a moment’s
delay. There appears to be a disposition in many of
these cases for the tongue to drop or be drawn back
S0 as to obstruct the orifice of the larynx; it should
therefore be firmly grasped with the fingers or forceps,
and drawn out of the mouth, so that there may be tree
access of air to the lungs.

A current of fresh air should be freely admitted by
throwing open the windows, and by not allowing by-
standers to crowd round the patient; and cold water
may be dashed over the chest as an auxiliary measure,
to assist in producing a forcible inspiration. Gal-
vanism may be tried, provided it does not interfere
with the artificial respiration, and a battery affording
an interrupted current should be employed, of which
‘“ Stihrer’s ” is the best and simplest. The conductor,
connected with the positive pole and covered with
sponge, should be moistened with salt water and
pressed firmly upon the margin of the sterno-mastoid
muscle (which should be relaxed), close above the ster-
num and over the phrenic nerve, where it crosses the
scalenus. The other eonductor, also moistened, is then
placed over the lower part of the sternum, when con-
traction of the diaphragm should be produced. As
soon as this takes place, the upper conductor should
be raised to allow the diaphragm to relax, and in a
few seconds reapplied to renew the contraction, thus
imitating natural respiration.

In all cases of heart failure due to loss of blood
during an operation, the subcutaneous injection of
fifteen minims of sulphuric ether, repeated every few
minutes, has a marked effect in rousing the action of
the heart, and is more readily had recourse to than
the injection of brandy into the rectum, though the
latter should not be neglected in urgent cases.

Nutrous oxide gas.—The use of this anssthetic has
lately been revived, after being superseded for five-and
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twenty years by ether and chloroform. It is to he
obtained in the compressed form in iron bottles, from
which it is drawn into an indiarubber bag for in-
spiration ; and it is manufactured by many dental
practitioners for their own use, and retained in a gas-
holder from which the patient inhales direct. For
portability the iron bottles have necessarily the ad-
vantage, but one of Clover’s bags filled with the gas
from the gas-holder is almost equally convenient.
The hissing noise of the gas escaping from the bottle
may be prevented by a ravefier made for the purpose.

The nitrous oxide gas answers admirably for short
painful operations, such as the extraction of teeth,
evulsion of a toe-nail, ete., but in prolonged opera-
tions, or when muscular relaxation is required, as in
dislocations, chloroform is preferable. In order to
produce the full ansesthetic effect without excitement,
it 1s essential that the gas should be pure and given
without the admixture of any atmospheric air, and
with this object a mask should be used, lined with a
water pad, and fitted thoroughly over both nose and
mouth. The gas should not be turned on until every
preparation is made, and in the case of tooth-drawing
the mouth should be gagged with an ebonite gag to
which a string is attached. The time of administra-
tion averages one minute, and evidence of the full
effect of the gas is shown by the blue colour of the
lips and by the breathing becoming stertorous. The
anesthesia will last for about another minute, after
which, if the operation is prolonged, the administra-
tion must be renewed. |

So far as is at present known, nitrous oxide gas may
be safely administered to patients of all ages, and
though it would be advisable to avoid its use in cases
of obstructive cardiac disease, there can be no question
that persons with fatty heart, etc., have frequently
taken it with impunity.

Ether, the original anesthetic, has of late been re-
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introduced into surgical practice in preference to
chloroform, on account of its being safer than the
latter, since it does not tend to paralyse the heart’s
action. It is also less depressing in its effect, and
less liable to induce sickness than chloroform, and
hence may be advantageously employed after severe
accidents, when the system has received a considerable
shock, Ether may be administered with an inhaler,
or simply on a napkin folded into a cone and covered
with oil-silk to prevent evaporation, or on a sponge in

a leathern cone. It is apt to cause irritation and
cough when first inhaled, and hence it is convenient
to lull the sensibility of the patient at first by either
chloroform or nitrous oxide gas before having recourse
to the ether. d

Ether vapour is very heavy,and therefore the napkin
holding it should be held above the nose and mouth
and so arranged that a considerable proportion of the
expired air is breathed again. The inhaler of Mr.
Morgan is simple, but the smaller ones of Ormsby
and Clover (fig. 55), oblige the patient to continue
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breathing into an indiarubber bag until anmsthesia
is produced. The effect is produced partly by ether

and partly by the withdrawal of oxygen; less ether

is thus required, and the system is more speedily
relieved of it afterwards. Air is admitted by removing
the inhaler during one inspiration in six or eight, as
soon as either convulsive twitchings, stertorous breath-
ing, or any pause in the respiration is observed.
Ether, though probably safer than chloroform in not
paralysing the heart, has the practical inconveniences

5 iy i e

of sometimes greatly exciting the patient, and of

leaving its odour perceptible in the clothes and breath
of both patient and operator for some hours. Its use
is undesirable in operations about the mouth, both on
account of the unavoidable mixture of air, and because
of the liability to explosion should it be necessary to
bring a light near the patient, or to use the actual
cautery.

Mr. Clover contrived an arrangement by which the

nitrous-oxide gas and ether may be given consecutively

through the same mouthpiece, thus avoiding the risk
of the admission of air, and the excitement due to
its admixture with the gas. This arrangement was in
constant use at University College Hospital, and was
found to save time in the operating-theatre consider-
ably, but is too cumbersome for ordinary use.

The E. C. A. mixture, consisting of ether 3 parts,
chloroform 2 parts, and alcohol 1 part, originally
recommended by the Chloroform Committee in 1864,
gives very satisfactory results in most cases, and

i 1
obviates some of the dangers of chloroform without -

having the practical inconveniences of ether.
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CHAPTER VII.
DRESSINGS—POULTICES—STRAPPING.

| Dry dressings are considered by most surgeons to
have a tendency to induce immediate union of freshly-
cut surfaces; and partly for this reason, but still more
for convenience’ sake, the first dressings of a wound are
frequently dry. No special direction is necessary for
the application of this dressing, which should consist
of suitable strips of lint, but in removing the dressing
it is necessary to soak 1t carefully with tepid water,
in order not to tear open the fresh adhesions to which
it will probably be more or less attached.

Water-dressing 1s of almost universal application.
It consists of a double fold of lint, of a suitable size,
soaked in water or any lotion, over which is to be
placed a piece of oil-silk or thin gutta-percha, to pre-
vent the evaporation of the moisture. The water-
proof covering should be slightly larger than the lint,
and may be kept in its place by a strap of plaster or
a bandage. This dressing occasionally produces a
troublesome crop of pimples in the vicinity of the
sore, and when this happens recourse may be had to
the dry dressing or the evaporating dressing (¢.v.) for
a time.

Water-dressing may be varied in form to suit the
exigences of particular cases. Thus, many uleers will
heal best when the lint is cut so as to fit exactly to the
shape and size of the sore, and the oil-silk must of
course correspond. In some wounds, and particularly
in stumps after amputation, the water-dressing should
be applied in the form of long strips, which should
encircle and support the flaps, the waterproof being
applied over all (p. 159).
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Antiseptic Dressings.—Without attempting to carry
out all those minutice which the full acceptance of the
Listerian system necessitates (p. 152), most surgeons
endeavour to keep their wounds aseptic, and for this
purpose various plans are pursued.

1. The solution of chloride of zinc (gr. 40 ad f3j),
introduced by the late Mr. Campbell de Morgan, is a
most valuable antiseptic, and may be freely applied
at the end of an operation without the annoyance of a
spray during the proceeding. 1

2. An iodine solution, made by diluting the tincture

Fig. 56.

to the colour of pale sherry, is strongly recommended
by Mr. Bryant.

3. A solution of boro-glycerine is employed by
Mr. Barwell. (Zancet, May 13th, 1882.)

4. The application of iodoform in powder, by
means of a pepper-castor, has an undoubted antiseptie
effect, but has the drawback of unpleasant odour. It
may be conveniently blown into cavities or beneath
dressings by the simple apparatus shown in fig. 56.

b. Salicylic acid is used chiefly in the form of lotion,
and wool or jute. The lotion is a saturated watery
solution, and contains about 1 part of the acid in 300
parts of water. This is only used for washing wounds
carbolic acid is employed for the disinfection of the
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hands and instruments, for the spray and for washing
the sponges. _

Salicylic-wool or jute are cotton-wool or jute con-
taining salieylic acid, and two different strengths are
employed, the material having 3 or 10 per cent. by
weight of salicylic acid. Glycerine is generally added to
the solution in order to make the erystals stick better
to the wool. In applying the dressing, a piece of per-
forated gutta-percha tissue, covered by carbolic gauze, is
placed next the wound; over this comes one finger’s
thickness of the strong wool or jute, and then two
fingers’ thickness of the weak wool. No mackintosh is
required. In some cases where inflammation is present,
this dressing is kept wet with the salicylic acid lotion.

A salicylic ointment is used for superficial wounds,
and is made in the following manner :—Make a basis
of two parts of paraffin to one part of vaseline, Take
of this twenty-nine parts, and of powdered salicylic
acid one part. Salicylic acid cream, made by mixing
salicylic acid crystals with glycerine to the consistence
of cream, is very useful for application around a wound
where a dressing is to be left on for some days. It
prevents and diminishes the eczema which sometimes
occurs under these circumstances.

6. Bucalyptus oil is a powerful antiseptic which is
useful sometimes as a substitute for carbolic acid. 1t
1s chiefly employed in the dressing, the gauze being made
with eucalyptus oil instead of with carbolic acid. It is
not so poisonous nor so irritating as carbolic acid, and is
therefore applied in cases where carbolic acid cannot be
borne, but it is not so trustworthy as an antiseptie.

7. Mercuric chloride, in aqueous solution, in the
proportion of 1 in 10,000, is a reliable agent for the
destruction of micrococei and bacilli in active growth
not containing spores ; and in the proportion of 1 in
1000 it destroys the spores of bacilli, provided that the
micro-organisms to be destroyed are fairly exposed to
its action for a sufficient length of time. A standard
solution of 1 in 1000 may be safely recommended for

12
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the disinfection of bedding and clothing which can be
washed, for washing the floors and walls of infected
apartments, for disinfecting the hands and instruments
of surgeons and gynewcologists, and as a disinfecting
wash for superficial wounds or mucous surfaces. For
continuous application to wounds, ete., a solution of
1 in 10,000, or less, should be effective. A standard
solution of 1 in 500, with the same quantity of
potassium permanganate, may be safely recommended
ror the disintection of liquid feecal discharges, and other
fluid material supposed to contain “disease germs,”
provided the time of exposure is not less than two
hours, and the quantity of material to be disinfected
is not in excess of that of the standard solution used.
A sublimate dressing is used, made by soaking gauze
or wool in the following solution : corrosive sublimate
10 parts, glycerine 500 parts, and aleohol 4,490 parts.
Wood wool, impregnated with £ per cent. sublimate and
D per cent. glycerine, is also employed. Cotton-wool
impregnated with Sal 4dlembroth, i.e., a double salt of
perchloride of mercury and chloride of ammonium, has
lately been introduced, and seems likely to prove an
efficient antiseptic dressing.

8. Boracic lotion is a cold saturated solution of
boracic acid in water. Boracice lint is ordinary surgical
lint soaked in a hot saturated solution of boracic acid,
and then hung up to dry. Boracic ointment of various
strengths is also used. The full strength ointment
contains, of the same basis as previously mentioned for
salicylic ointment, 5 parts, and of boracie acid erystals
1 part. Boracic ointment may also be used of } or }
the above strength.

In order to keep a wound aseptie, drainage must be
provided for, and the fluid draining away must be
received into some absorbent and antiseptic material.
For this purpose absorbent cotton-wool (z.e. cotton
from which all grease has been extracted), charged
with salicylic acid—or, better, the salicylic silk sug-
gested by Mr. McGill and made by Harvey and

B
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Reynolds of Leeds—is exceedingly useful. The absor-
bent gauze and cotton tissue made for Mr. Gamgee by
Robinson of Chesterfield is a very valuable material,
and has the advantage that it can be obtained impreg-
nated with salicylic acid or iodoform. Fine carbolised
oakum, “marine lint,” and “tenax,” which are all
modifications of the same material, are all good, and
may be advantageously enclosed in a layer of Lister’s
antiseptic gauze, which prevents their becoming en-
tangled in the wound, whilst it does not interfere
with the absorption of the discharges. The only
drawback 1s that some skins are too wwritable to bear
the contact of the tar contained in all these dressings.
Pillows of dried “ peat-moss,” as supplied by Krohne
and Sesemann, are very useful in absorbing and dis-
infecting foul discharges.

Permanent antiseptic dressings,—When the amount
of discharge has diminished after a single Listerian
dressing, an attempt may be made to get union by a
permanent antiseptic dressing, and for this purpose
cotton-wool 1mpregnated with iodoform may be con-
veniently used, being enveloped with a thick layer of
salicylic wool and a bandage. If all goes well the
dressing will not want touching fora week or ten days,
at the end of which it may be renewed, with or without
the spray, according to the views of the surgeon.

Guirin's cotton-wool dressing is a permanent dry
dressing consisting of a very large quantity of cotton-
wool, simply bandaged firmly round a wound to which
it has been applied without any particular precautions.
It is left thus for weeks at a time by M. Guérin.

DBoracic acid dressing.—The following is extracted
from a clinical lecture on antiseptic surgery by Sir J.
Lister ( Lancet, December 20th, 1879), to illustrate his
method of skin-grafting beneath a boracic dressing :—

“The large callous and foul sore, having been dressed
for a few days with moist boracie lint covered with
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gutta-percha tissue, was purified completely by sprink-
ling the surface lightly with the powder of iodoform,
after washing the surrounding epidermis with stron
watery solution of carbolic acid. Prepared oil-silk (pro-
tective) dipped in boracic lotion was then applied to the
sore, and covered with boracic lint overlapping well in
every direction. A similar dressing of oiled silk and
boracie lint was applied every third or fourth day, until
the granulations had assumed thoroughly healthy char-
acters ; when skin-grafting was performed by shaving
a thin slice about a quarter of an inch across, con-
sisting of little more than epidermis, from the inmer
side of the upper arm, which had been washed with 1
to 40 watery solution of carbolic acid, cutting this into
small pieces on the thumb-nail, and placing each, with
the raw surface downwards, on the granulations, each
graft being covered, as it was deposited, with a little
bit of the oiled silk dipped in boric lotion. A general
piece of the oiled silk, rather larger than the sore, was
then applied, and over this borie lint, in two layers,
secured with a bandage. This dressing was left un-
touched for a whole week, so as to allow the grafts a
long period without mechanical disturbance.”

Drainage tubes, of indiarubber perforated with
holes, and kept in a solution of earbolic acid, are
useful in many cases, and almost essential in antiseptic
dressings to secure the free discharge of secretions.
The tubes may vary in size in proportion to the
quantity of discharge anticipated, from the thickness
of a crow-quill to that of the little finger, and the
holes in them should have a diameter about half
that of the tube. The outer end of the tube should
be on a level with the skin, and it is conveniently
maintained in that position by means of two pieces
of silk passed with a needle through two opposite
points of the edge of the tube, the ends of each
thread being knotted at a distance of one or two
inches from the tube. These knotted threads being
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placed straight upon the tkin, one at each side, the
knots exert friction upon the dressing bound down
upon them, and prevent the tube from being pushed
in, while the dressing itself keeps it from protruding,
so that the orifice lies flush with the integument.
When the tube is to be placed obliquely, its outer end
must be cut obliquely in proportion, otherwise it is apt
to become partially buried and blocked up.

When both ends of a drainage tube are brought out
through the skin, they may be conveniently tied loosely
together with a piece of ordinary ligature, and the tube
can then be temporarily withdrawn from the sinus for
cleansing, and be replaced with the greatest facility.
Soluble drainage tubes of decalcified bone are now
to be procured, and are sometimes preferred.

Strands of horsehair, catgut, or silkworm-gut make
efficient drains, so long as the discharge is serous, but
when it becomes purulent they cannot be relied upon ;
they all act in a similar manner—viz., by capillary
attraction or siphon action, the fluids passing alonz
the fine capillary channels between the hairs, ete. The
horsehair should be purified in alkali, and then kept
in a solution of carbolic acid (1 in 20). The size of
the drain should be gradually diminished as required,
by the removal of afew strands from time to time. It
is claimed for catgut that it serves its purpose and is
then absorbed, and so avoids both the necessity for
dressing a wound in order to shorten the tube, and
the difficulty of knowing at what rate to do this; and
that with it, as with the decalcified bone drains, the
theoretical perfection of one dressing only from first to
last 1s possible. It should, however, be admitted that,
owing to the swelling of the catgut and its incorpora-
tion with the tissues, its efficiency as a drain may be
interfered with too soon, whilst in other cases it
remains unabsorbed after it has ceased to be required.

(Pollard.)

Evaporating dressing.—The advantage of this is the
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constant maintenance of a low temperature in the
affected part. It is applied in the simplest form by
placing a piece of doubled lint upon the wound, and
letting the patient or nurse keep it constantly wetted
with water or an evaporating lotion. To be of any
service, the surface of lint must be fully exposed to
the action of the atmosphere—a fact which is very
commonly ignored, the part being carefully covered
with the bed-clothes. Care should be taken to pro-
tect the bedding and the rest of the patient’s body
from getting wetted, by the judicious application of
waterproof sheeting.

Mr. Jonathan Hutchinson has systematically em-
ployed an evaporating lotipn (Liquor. plumbi f3ss,
Sp. Vini rect. f3jss, Aqua Oj) to obviate inflammation
and suppuration in operation wounds, with good
results. All vessels having been tied, the wound is
to be carefully closed, except at the dependent part
where a drainage tube is inserted, strips of plaster are
placed between the stitches, and a compress of lint
wetted with the above lotion over the wound, and over
this cotton-wool and a bandage are lightly applied for
from six to twelve hours. After the conclusion of
this time the evaporating lotion applied on lint forms
the only dressing, and the only care requisite is that
the nurse should damp the lint sufficiently often.

Irrmgation is a more perfect method of lowering the
temperature of the part, and has a direct tendency to
prevent the occurrence of inflammatory action, pro-
vided the application of it be sufficiently prolonged ;
for if irrigation be suspended after a short time, the
reaction will only be all the greater and the inflamma-
tion more severe. Irrigation, then, to be of any
service, must be continued until all danger of inflam-
matory reaction is past and the wound has put on a
healthy appearance. It may be most simply accom-
plished by placing a vessel containing water (iced)
slightly above the level of the patient’s bed, from
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which a piece of cotton wick or skein of worsted can
conduct the fluid, after the manner of a siphon, to
the affected part. This should be covered with a piece
of lint, into which the water may soak, and water-
proofs should be arranged so as to protect the bed,
and also to conduct the water into a suitable receptacle
below. The siphon may be formed of gutta-percha or
tin tubing, if preferred; or the nasal douche shown
in fig. 1 may be employed, with a common hair-pin
placed across the tube to regulate the flow; or a pipe
and stop-cock may be fitted to the bottom of a tin
can, which is to be suspended directly over the injured
limb.

The same form of apparatus may be used when it is
desirable to have a stream of tepid or warm water con-
stantly flowing over a part, as in crushes, gangrene, ete.

A more satisfactory way of lowering the temperature
of a part is applying dry cold by means of an india-
rubber ice-bag or Leiter’s coil of metallic tubing,
which can be readily adapted to any part of the body,
and through which a constant current of iced water
can be maintained.

Ointments are to be applied on lint, and should be
well worked up with the spatula before being spread,
in order that their surface may be smooth and even,
Some surgeons lay great stress upon the selection of
the right side of the lint for the reception of the
ointment, and differ as to which 7s the right side.
The soft flocculent side would appear the more rea-
sonable, since, if the other is used, the lint possesses
no advantage over ordinary linen.

It 1s claimed for greasy dressings that they arve
more readily detached from a sore, and thus cause
no pain to the patient, nor oceasion any haemorrhage.
This 1s no doubt the fact; but water dressings, if pro-
perly wetted, are as readily detached, and any one who
has contrasted the appearance of sores dressed by the
two methods under precisely similar circumstances,
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will not hesitate to give the preference to the water-
dressing.

Fomentations.— When the skin of the inflamed part
1s not broken, soft flannel, wrung out of boilin g water,
or spongiopiline, similarly treated, make good fomen-
tations ; but if the inflamed area be also wounded,
antiseptic fomentations are preferable ; two or three
folds of boracic lint or a thick piece of salicylic wool,
or a handful of oakum, steeped in hoiling water and
thoroughly wrung out, make admirable antiseptic
fomentations. Whatever material is used it must
be covered over with a piece of oil-silk or mackintosh
cloth of larger size than itself, in order to retain the
moisture, and this, again, must be covered with a thick
layer of cotton-wool, in order to retain the heat; the
whole application should be fixed in position bv some
form of bandage, which is easily applied and easily
removed without causing the patient much disturb-
ance. For the limbs the many-tailed bandage is the
best. The external covering of cotton-wool is most
important, for without it the heat of the fomentation
would be quickly lost, and even with it the loss is so
rapid that it is desirable that fomentations should he
changed every hour or two hours.

Fomentations should be wrung as dry as possible,
for they can then be borne by the skin at a higher
temperature than when the moisture has not been so
thoroughly expelled.

To make a fomentation the cloth should be placed
in a ‘wringer,” consisting of a piece of stout towelling
with a rod at each end, and boiling water poured over
it into a basin; the fomentation should then be
squeezed dry by twisting the rods in opposite direc-
tions; in the absence of the wringer an ordinary
towel answers very well. The fomentation should
be carried to the patient in the wringer and at once
applied.

Fomentations are often used as vehicles for applying
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other therapeutic agents: thus, if a strong counter-
irritant effect is desired, 20 or 30 minims of turpentine
may be sprinkled on the fomentation ; if an anodyne
effect be required, one or two drachms of the tincture
of opium or belladonna may be sprinkled on the
fomentation, or equal parts of the extract of bella-
donna and glycerine may be first smeared over the
inflamed part, and then the fomentation be applied.
In some cases the effect of heat without the relaxation
of tissue produced by an ordinary fomentation is
desired ; and then bran, chamomile heads, or sand
heated in a pan over the fire and then poured into
suitable bags, may be applied over the affected parts.
These applications are especially effective in relaxing
muscular spasm and relieving its attendant pain.

(Pollard.)

Poultices.— Linseed-meal 1s the one in common use,
and the meal should be made from the crushed seeds,
without any of the oil having been expressed.

The house-surgeon, although not often called upon
to do so, should be able to make a poultice, which in
no respects resembles the “dab” of half-dry brown
material to which patients arein the habit of applying
the term.

A piece of linen rag will be required, two inches
larger each way than the intended poultice. This
being spread upon a board or table, a quantity of meal
slightly larger than will be actually required is to be
put in a basin which has been scalded out, and boiling
water poured into it, a little at a time, until the mix-
ture, which is to be well stirred, is brought to the
consistency of thick porridge. Tt is then to be
turned out of the basin upon the cloth, and spread
with a large spatula or knife to the thickness suitable
for the case (from a quarter to three-quarters of an
inch). The sides should now be neatly squared off
about an inch from the margin of the rag all round,
by cutting off the superfluous matter with the edge of



186 POULTICES.

the spatula, and each edge of the rag should then be
doubled upon itself, and afterwards folded over upon
the meal, thus forming a neat margin to the poultice,
and preventing the escape of the meal or of the dis-
charge from beneath it.

If the water was boiling, and the preparation has
been performed with proper activity, the poultice will
be quite as hot as the patient can bear; but if it has
at all cooled, it should be held to the fire for a few
moments to restove the temperature. |

A poultice should not be “clapped on” a tender
surface, but one end being gently laid on, the rest
should be gradually allowed to cover the wound ; and
similar precautions should be observed in removing a
poultice. A piece of oil-silk, or what is cheaper, oiled
calico, should be placed outside a poultice, in order to
retain the heat, and the whole must be kept in position
with strips of plaster or a light bandage.

A little olive oil spread upon the surface of the
poultice prevents the possibility of its adhering to the
part on which it is applied, and it is advisable where
the ordinary linseed-meal is used, though not absolutely
necessary. Some persons recommend that a piece of
fine muslin should intervene between the poultice and
the sore, but by that arrangement the poultice loses
nearly all its power. It may be advisable, in the case
of boils, etc., to limit the action of the poultice to the
exact locality of the disease, and this can be readily
done by cutting a suitable hole in a piece of soft linen,
which may be placed over the affected part and beneath
the poultice. A poultice may be advantageously
rendered aseptic by sprinkling the surface with
iodoform.

Bread poultice is seldom used in hospital practice,
and it is not so efficient or comfortable as the linseed.
It is made from the inside of a stale white loaf, we}l
crumbled, upon which boiling water is poured. This
is to be covered and allowed to stand for a few minutes,
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when the water is to be strained off, and the resulting
pulp to be spread with the spatula.

C'harcoal powltice is directed by the British Pharmaco-
peeia to be made of bread, linseed, and powdered wood
charcoal, but the bread is an unnecessary addition,
The powdered charcoal had better be animal and not
vegetable, which has a much smaller disinfecting

" power.

Yeast poultice (B. P.) is made by adding yeast to a
mixture of flour and water, and letting it stand before
the fire until it rises. It is an uncomfortable applica-
tion, and possesses no special advantage.

Poultices of different characters may be readily pre-
pared by adding suitable drugs to the ordinary linseed
poultice : thus, the tinctures of opium, henbane, or

'hemlock, or the liguor sodw chlorate, may be selected
for each variety of case.

Oakwm poultice is a very useful application for keep-
ing up fomentations around a limb, particularly when
there are discharging openings which it is important
to keep sweet without any accumulation of the dis-
‘charge. It is made simply by taking a sufficient
| quantity of loosely picked oakum, and wringing it out
-of hot water with a twisted cloth. Tt is then conveni-
‘ently placed in a fold of antiseptic gauze to prevent
its adhering to the wounds, and applied as hot as the
patient can comfortably bear it. A mackintosh sheet
-should be folded over it and the limb in order to keep
in the heat and moisture,

Strapping.—The common adhesive strapping an-

- swers perfectly for all ordinary purposes, but should it
be too irritating to the patient’s skin, the soap plaster
- may be substituted for it; and in cases of disease of
joints, ete., 1t will be well to employ stout twilled
calico plaster, which is much stronger than the com-
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mon strapping. In some cases it may be advisable to 11
substitute the opium or belladonna plaster where an
anodyne effect is wished for, or the pitch plaster when
counter-irritation is required.

The indiarubber plasters of American origin, and
made in this country by Mather, have the great
advantage that they are impervious to moisture, and
therefore do not become loose when wetted. They are
generally faced with muslin to prevent their sticking
together, and this must be removed before the plaster
is applied. If the muslin adheres inconveniently it
is only necessary to wet it, when it can be readily
removed.,

Strapping being mainly used to support the tissues,
1t should always be cut in the length of the piece of
calico, so that it may not give, as it infallibly will do
if cut in the opposite direction. When applied to
hold the edges of the wound together, the strapping
should be long enough to go for some distance on
each side, so as to take a firm hold of the tissues ; and
in some cases of wound it will be well to carry it quite
round the limb, as will be shown in strapping an
ulcerated leg. The edges of a wound should be held
firmly together while the plaster is applied ; and, as a
rule,the traction of the plaster should be upwards—i.e.,
it should be affixed to the lower edge of a wound first.
In removing strips of plaster from a wound, care
should be taken not to drag it open, and to avoid this
the strip of plaster should be lifted up at the ends
and drawn gradually to the centre, whence it may be
gently detached at last,

In ordinary wounds where other dressings are to
be applied, not more than one or two straps will be |
required ; hut in exposed situations (as the face), where -
other dressings cannot be conveniently applied, the
strapping may be made to cover the wound entirely,
being cut in small strips, which should partially over-
lap one another, and these may be again crossed by
others, if necessary.
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Where traction is required, as in plastic operations,
it will be found convenient to use two strips of plaster
of different widths, the narrow one passing through a
transverse slit in the broader one, so as to allow of the
parts being foreibly drawn together. (Fig. 17.)

Ordinary strapping is soon decomposed by the
secretions of a wound, and turns black from the lead
it contains, and the part to which it is applied is often

discoloured in the same way. This may be at once
removed by gentle friction with a little olive oil or
vinegar, and the subsequent application of soap and
water; and in the same way the house surgeon may
clean his sticky fingers more readily than with turpen-
tine, as usually recommended. Plaster is readily
warmed by holding it with the plain side against a
hot-water tin, with which the operating-theatre,
surgery, and each of the wards should be provided :
or, more efficiently, by dipping the straps into the hot
water, for a minute or two. When treated in this
way, the plaster lies much more smoothly, and can be
more readily adapted to an irregular surface. A cloth
- should be used to soak up the superfluous moisture
| after the plaster is applied, and to press it close to
~the limb. When required to be applied beneath a
Listerian dressing the plaster must be dipped in hot
carbolic solution (1 in 20). Before using a sheet of
plaster 1t should be wiped briskly with a dry cloth, to
get rid of the dust and particles of plaster which
- collect on the surface.

To strap a limb.—The leg is the limb most fre-
quently strapped, for the treatment of varicose ulcers
ete.; but the arm might, if necessary, be treated in
. precisely the same way., The straps should be one and
a half inch wide, and about twenty inches long, and
should be applied from two inches below to at least
- the same distance above the uleer; and where the
veins are much enlarged, the strapping may be carried
further up the limb with advantage. The heel being
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raised upon a stool, the surgeon, facing the patient,
passes a well-warmed strap under the limb, and ap-
plies the middle of it to the back of the leg, then
brings the ends over the sides of the limb and crosses
them in front, the direction of the ends being upwards,
S0 as to accommodate the inequalities of the limb,
and enable the strapping to lie perfectly smooth, with-
out any snipping. The next
strap is put on in the same
way, but is made to overlap the
first for a third of its width,
and so on throughout (fig. 57).
In drawing the ends of the
strap forward, care must be
taken to exercise sufficient but

bear the pressure,andthe whole
thing have to be undone. Tt
will be observed in the illus-
tration that the ends of t-ha .~
straps are not seen, they having ¥
been carried on towards the
backof the limb; and the straps
should alwaysbecutsufficiently
- long to pass,asin thisinstance,
Aty well beyond the margin of the

Fig. 67 ulcer. . :

' In removing strapping from

a limb or joint, it saves both time and trouble to pass
a director beneath it, and lay it open with a pair of
scissors, and so remove the whole at once, instead |

of pulling off each strap separately.

To strap a joint—The ankle or knee most com-
monly require the application of strapping, either
alone or conjoined with other npphcahpns. ;

Ankle.—~The strapping should be carried from near
the roots of the toes to a couple of inches above the
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kle-joint, and should be begun under the sole and
‘crossed over the instep, as far as possible towards the
heel. A second set of straps must then be carried up
1 behind the tendo Achillis, 'so as to embrace the malleoli
and cross on the instep, and thus the whole joint will
Jbe covered—the heel being
left exposed, which is an ad-
antage rather than other-
wise (fig. 58). In order to
makethe plasterlie smoothly
on the inequalities of the
joint, it will be necessary to
nip the edges in various
laces,and smooth each strap
ith the palm of the hand
before applying another,
| Knee. — Twilled calico
plaster, or soap plaster,
spread upon wash-leather, is
the most suitable for strap-
ping the knee or elbow. The
straps are to be applied in
precisely the same way as
upon the leg, and must be
long enough to veach
thoroughly round the joint
and cross in front (fig. 58).
Scott’s dressing consists in
the application of strips of
lint spread with mercurial
ointment (Ung. Hydrargyri Co.) in the same way as
the straps, which are then to he applied over the lint
s0 as to make pressure on the diseased joint; they
should be carried for a short distance below and. above
Jthe lint, so as to take a firm hold of the limb.

To strap a testicle.-——One or two methods have been
described, but the following will be found simple and

cficient. Tt is essential to shave oft all the hair from
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the pubes and scrotum of the affected side; and the
operator, sitting in front of his patient (who should
stand with his back against the wall), is then to grasg
the enlarged testis with his left hand, and separate it
from its fellow, pushing it well down to the bottom of ©
the serobum. A strip of wash-leather plaster is then
to be applied immediately above the testicle as tightly
as it can be borne, so as to prevent the gland slipping

Fig. 59. Fig. 60. ]

up again, and this strip should go twice round ; ov if the
plaster is not at hand,a piece of lint may be put beneatl

common strapping to protect the skin. Strips of or

nary strapping, half an inch wide, are then to be cutof
sufficient length to reach from the ring of wash-leather
vertically over the testis, and back to the same point
on the opposite side, and these should be applied all
round so as to envelop the testis completely. The
simplest way is to apply one or two in front first, and
then similar ones at right angles, as is shown in the

1

=gl /.
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engraving (fig. 59), and afterwardsto fill in the intervals.
A long strip of plaster, half an inch wide, is then to be
- wound horizontally over the other straps, beginning
from as near the bottom of the testicle as convenient,
and carrying it up over the original wash-leather ring,
so as to envelop the testis and keep all the vertical
straps from slipping (fig. 60). Three or four of these
' long strips will probably be required.
.~ So long as compression is effected, the regularity of
the strapping is a matter of secondary importance, and
- the house-surgeon must not be disappointed if he is
unable to produce the picturesque appearance which is
- given in drawings nof taken from nature. In a day
or so the testicle will be found to have shrunk, so that
the strapping forms a loose bag around it, and will
require a repetition of the application.

Fig. 61.

T'o strap « breast.—This is one of the most efficient
- modes of giving support to an inflamed or enlarged
breast, and has the advantage over the bandage of not
getting loose. The straps should be from one and a

13
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half to two inches wide, and about thirty inches long;
and the breast being held up by an assistant, the end of
a strap should be firmly attached just above the spine
of the scapula of the opposite side, then brought over
the clavicle, under the diseased breast, across the axilla,
and round to the back again (fig. 61). The first strap
should go just below the breast; the next, slightly
overlapping it, should go a little higher; and so on
towards the nipple, until the necessary support is given ;
additional straps being brought down from the shoulder
of the affected side if required. If compression is
desired as well as support, cross straps may be brought
from the upper part of the axilla of the affected side
above the nipple, to end below the opposite arm.

Strapping in fractures, etc.—Besides the above ordi-
nary uses of strapping, it will be found a most useful ¥
adjuvant in the treatment of fractures, deformities, ete., &
both by fixing splints and apparatus more firmly than 3
can be effected by bandages alone, and by giving the
power of effecting traction upon a limb without exer-
cising compression, which is often a matter of great °
importance.



CHAPTER VIII.

BANDAGES,

" A tHOoROUGH knowledge of bandaging is essential for
a house-surgeon, and can only be attained by constant
practice. The material used for bandages varies slightly
at different hospitals, but generally consists of coarse
unglazed calico, torn in lengths of from seven yards up-
wards, and of several widths to suit different purposes,
the most commonly used being two and a half inches
wide. A more elastic and cooler material is the lint-
bandage, sometimes called water-dressing bandage.
' The double woven bandage known as Churton’s is
quite unfit for surgical purposes, though commonly
- supplied by chemists. A bandage should be firmly and
- evenly rolled, for unless this is done it is impossible to
- apply it to a limb properly ; and this may be accom-
. plished either by hand, or better, by one of the little
machines invented for the purpose, of which the illus-
- tration (fig. 62) represents one of the neatest (made by
Myr. Aitken, of York), which may be readily attached to

~ a table or bench when in use.

Martin’s indiarubber bandage, as imported by

- Krohne and Sesemann, is useful when support and

- moisture are required, as in certain cases of eczema

and ulcer of the legs, but is too hot for general wear

in cases of simple varicosity. It must be applied as a

spiral bandage, and just tight enough not to slip down.

- The bandage should be removed at night, and having

- been sponged with cold water, is to be hung over a
- line to dry, or it can be wiped dry at once and rolled

- up with the tapes in the centre.

Bandages are called single-headed or double-headed

- rollers, according as they are rolled in one or two
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parts, the former being the ordinary method, and
always intended in the following pages unless the
contrary is expressly mentioned.

The following will be found to include all the
bandages which can be required in the ordinary prac-
tice of surgery ; the minute subdivisions and useless
complications of the French school have been purposely
avoided. If a surgeon is fully acquainted with all
here deseribed, he will find no difficulty in adapting

his bandage to any out-of-the-way case which may
occur to him,

In applying any bandage the operator should grasp
the roll in one hand, and taking the loose end in the
other, apply it to the limb so that the oufer suiface
may be against the skin, by which the roller, as it is
being carried round, will always lie close to the limb,
and the bandaging will be much neater than if applied
in the contrary way.
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Spiral bandage.—The nature of the spiral bandage
is indicated by its name, and it consists in covering a
limb by a series of spiral turns, each overlapping the
one below for about one-third of its width. In prac-
tice, however, owing to the enlargement of the limbs
at the upper part, it is impossible to apply this bandage
without making “turns” in it—i.e. folding the bandage
upon itself so as better to accommodate the shape of
the limb. To make these turns neatly is the diffi-
culty which besets the beginner, but if he attends to
the following rules a little practice will soon overcome
it :—1st, A turn should never be made over a promi-
nence of bone, and, where possible, should be on the
outside of a limb. 2nd, However tightly the bandage
may have been drawn before, at the moment of making
the turn it should be held quite loosely, when with
one movement of the wrist the required turn may
be made, and can afterwards be pulled as tight as may
be necessary. (It is sometimes recommended to lay
the forefinger of the opposite hand upon the bandage
at the point where the turn is to be made, and to fold
1t over the finger, but if the above rule of holding the
bandage quite loose is attended to, there is not the
least necessity for so doing.) 3rd, In making the turn
the hand should be held slightly above the level of the
limb, and care be taken not to unroll more bandage
than is actually required for its performance.

Figure-of-eight bandage.—The nature of this is also
indicated by its name, and being formed without any
turns, its application is easier than that of the other
variety.

The spiral is most applicable to the surface of the
limb, while the figure-of-eight is peculiarly adapted for
the joints. Either may be applied separately, as in
the accompanying drawing, where the right leg (fig. 63)
was bandaged with the spiral alone, and the left
(fig. 64) with the figure-of-eight alone. It will be
observed, however, that the spiral does mot fit well
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around the ankle, while the figure-of-eight would have
been very difficult to apply smoothly over the swell
of the calf. A combination of the two is the best, as
seen in fig. 60, where the spiral is used in the foot,
the figure-of-eight round the ankle, and the spiral is
begun agamn (at first plain, and afterwards with
turns) in the leg.

It will be observed (in figs. 63 and 64) that the
appearance of the two bandages is almost precisely
similar ; so that a skilful manipulator would carry his
bandage from the toe to the groin, using the figure-
of-eight over the ankle and knee, and the spiral over
the limbs, without in any way interfering with the
uniformity of its appearance.
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In order to render the method of bandaging uniform,
it is recommended to bandage from the inside of
limb, and thus bring the turns to its outer side. The
operator, in order to do this while in front of his
patient,—the properposition,—must be ableto bandage
equally well with both hands (an art easily acquired):
for he will require to bandage the right leg with the
left hand, and wice versd. This method is, of course,
not absolutely essential, but enhances considerably the
symmetrical appearance of the handages.

To bandage the leg.—To fix the bandage firmly (a
most important point) a figure-of-eight turn should be
made around the ankle, the foot being raised to a con-
venient height upon a stool. If it is desirable to band-
age the foot, a few spirals and turns (fig. 65) may then
be made over it, beginning at the roots of the toes:
b.ut if not, the bandage should take another figure-of-
eight turn at once, overlapping the former by about
one-third of its width. This will give the bandage
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sufficient “ spring” up the leg, and the spiral folds
may he at once begun, the first two or so being plain
the turns then commencing on the outer side of the
leg, and being continued as high as the bandage goes,
In simply bandaging the leg it is usual to leave the
heel exposed; but if for any reason it is desired to cover
the heel, a series of figure-of-eight turns over the back
of the foot and behind the heel must be made, so as to

S

Fig. 67.

cover the heel from below upwards, each turn of band-
age overlapping that preceding it for half its width. (
To bandage the ankle.—The method of applying the
figure-of-eight to this joint is sufficiently explained in
the above paragraphs (fig. 65).
To bandage the knee.—The figure-of-eight is to be
used for this, but its application requires some little
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care, or it will be found to slip. In order to fix the
end, supposing the bandage has not been brought up
- the leg, it should be laid across immediately below the
patella (fig. 66), and the bandage be carried round the
limb below the knee, so as to eross it. The roller is
- then carried behind the ham to the inner condyle, and
makes a loop embracing the thigh immediately above
the joint ; it is then brought behind the ham again to
~ the inner side of the joint, and made to overlap the

former loop neatly ; then around the femur again, but
lower than before, so as to make the next loop fit in
properly, and so on, till the appearance of fig. 67 is
produced, where the original loop round the femur
15 completely hidden by the folds of the figure-of-eight
loops applied over it,

To bandage the groin : spica.—This useful bandage is
best applied while the patient stands, the surgeon being
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in front of him. Two turns should be made ‘round
the thigh of the affected side, from within outwards
(fig. 68), then the bandage is to be carried along the
lower part of the groin, and over any pad which it
may be desired to hold there ; then to pass round the
pelvis, and back over the pubes, crossing the former
fold at the groin, and thus completing the figure-of-
eight. A series of similar turns, each slightly over-

Fig. 69,

lapping the other, may then be carried round in the
same way, until the part is covered and sufficient com-
pression produced. In the drawing, for the sake of
clearness, a space is left between the turns round the
thigh and the remainder of the bandage ; but this 1s
not necessary or advisable in practice. The amount
of compression in the groin may be easily regulated by
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increasing or diminishing the size of the pad, to which
the bandage may be secured by a couple of stitches.

To bandage both groins : double spica.—Beginning
in precisely the same way as in the single spica, the
¥ bandage is carried over the right groin, then around
the pelvis, and (fig. 69) brought over the left groin to
|form a loop on the left thigh. It is now carried across
the abdomen to the right side, and encircles the body
at the waist, whence it traverses the abdomen again
to the right groin, crossing the commencement of the

Fig, 70,

‘bamdage there, and passing round the right thigh., A
4 series of turns of this description will effectually cover
both groins, as seen in the figure.

It must be noticed that the turns “round the
pelvis ” should be kept strictly below the brim of the
pelvis, but that those “round the waist” will be at
the level of the umbilicus, since the integrity of the
bandage depends very much upon this being fully
dlattended to. Tt will be also observed that, contrary
4§ to the French practice, the spicas are begun at the
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thigh instead of the abdomen, since the limb offers a
much firmer starting-point than the constantly moving
abdominal walls,

To bandage the perineuwm.—The following method
for keeping antiseptic dressings on the perineum and
pubes without interfering with the natural functions
of the part has been described by Sir W. MacCormac,

II'. L} B 3 -

Fig, 71,

who employs the pelvie support of Volkmann (fig. 70)
to facilitate the application of the bandage.

The bandage, after a turn round the body, passes
down obliquely across the left groin, then behind
the left thigh, just below the fold of the nates, and
obliquely upwards across the peringum, and through
the right groin, towards the right iliac spine. It then
passes around the body behind, and from the left iliac
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 spine obliquely downwards along the left groin to
cross the perinzeum, and go below the gluteal fold on
' the right thigh, and so on round the body again. In
' this way the bandage crosses in both groins and over
the perineum, and antiseptic gauze or wool can be
thoroughly kept in position in each region, the penis
| i projecting through an opening in the dressing.

To bandage the breast.—A couple of turns are to be
taken round the waist, immediately below the breast, in
order to fix the bandage, which is then to be carried
under the affected organ and over the opposite shoulder,
then around the waist, so as to fix the former turn ;
and next under the breast and over the shoulder again,
and so on alternately until the breast is sufficiently
covered and supported.

In the drawing (fig. 71), the bandage is only par-
tially applied, and 1t will be seen that, at the last, two
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turns have been successively made under the breast.
and this will often be found advisable. The next turn
would go round the chest above or below the opposite
breast, and so on, as high as might be necessary.

To bandage both breasts (fig. 72).—Beginning around |
the waist as before, the bandage is taken under the
left breast and over the right shoulder, and then half
round the waist again to fix the turn ; next across the
back to the left shoulder, across the chest and under
the right breast and round the back to the left side,
The next turn is under the left breast and half round

Fig, 73.

the chest, and so on alternately, the folds being applied
on the left from below upwards, and on the right from
above downwards, and crossing alternately on the
front and back of the chest. The order would, of
course, be reversed if the bandage were applied in the
opposite direction round the waist at first, and it is
immaterial which method is followed. i

To bandage the finger (fig. 73).—A bandage three-
quarters of an inch wide will be most convenient, and
a couple of turns (leaving out a loose end) should be
made round the wrist. The bandage is then brought
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over the back of the hand, and taken in a series of
spirals to the tip of the finger, which it surrounds, and
is brought back by regular spirals in the opposite
direction to the root of the finger again ; crossing the
former bandage on the back of the hand, it finally
surrounds the wrist, and can be finished oft' by making
a knot and bow with the loose end.

The penis may be bandaged in a similar way, but it
- will be sufficient generally to commence at the root of
. that organ, without going round the groins.

In applying simple dressings to either finger or

Fig. 74.

|

. penis, it will be sufficient to twist a piece of lint round
a few times, after the manner of the above bandage,

- and to finish off by splitting the lint and tying the

- two ends around the part.

To bandage all the fingers.—The bandage is carried
round the wrist, and then spirally over the little fin ger
- as described above ; it then passes round the wrist and
down to the ring finger and back to the wrist, and so
- to each finger and the thumb successively, as seen in
fig. 74. This bandage is used when, in cases of frac-
- ture of the upper arm, etc., it is thought advisable to
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bandage the hand to prevent cedema, and is also appli
cable in cases of wound of the palm,

T'o bandage the thumb : spica of thumb.—A bandage,
about three-quarters of an inch wide, should be fized.
round the wrist by a couple of turns from within out..
wards, and is then to be brought over the back of the
thumb to the lower part of the first phalanx, around
which it is to form a loop. Then crossing itself at the
phalanx, and passing over the back of the hand, the

bandage will arrive at the outer side of the wrist, under
which it is to pass, to descend upon the thumb and
form another loop, slightly overlapping the fo:!:-mei one,
and so on until the appearance given in fig. 75 is
produced. The bandage is to be finished off by two
or three simple turns round the lower end of the
forearm. : o

This bandage is very useful in maintaining pressure
upon the ball of the thumb in cases of wound, attended
with smart hsemorrhage.
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To bandage the arm.—The roller is to be fixed
by a figure-of-eight turn around the metacarpus and
wrist, and the bandage may then be commenced as
nearithe fingers as desirable by a series of figure-of-
eight turns (fig. 76) passing over the back of the hand,
under the wrist, and down again over the root of the
thumb, thus crossing on the back of the hand in regu-

Fig. 7¢.

lar succession. As soon as the bandage is brought
fairly above the wrist, a few plain spirals may be ap-
plied, and the turns may then be commenced and
carried along the outside of the arm. Around the
elbow joint the figure-of-eight turns should be resumed
and applied as on the knee, or as figured in the appli-
cation of a bandage after venesection (p.113), and the
turns may be again resumed in the upper arm. If

14
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it should be desirable to include the fingers at the |
same time as the arm, this will be best accomplished, |
first, with a small spiral bandage, as shown in fig. 74,
and the above can afterwards be applied over it.

Bandage for the axilla.—The bandage is fixed by a ¥
couple of turns round the upper arm from within out-
wards, and is then brought under the axilla and over
the pectorals to the top of the shoulder. Tt next forms
a loop around the root of the neck, and crossing itself,
15 brought behind the shoulder to the axilla again.

1 i

. N }’

3
5
o,

Fig. T7.

These figure-of-eight turns may be repeated as ofter
as necessary, but it should be remembered that the one
first applied is to be the highest of the set.

This bandage may, if it is preferred, be carried under
the opposite arm instead of round the neck (fig. 77).
It will be commenced in precisely the same way, and
the crossings will similarly be on the top of the
shoulder.

e — R T e i A d

Bandages for the head.—The simplest form of band-
age for the head consists of a couple of turns round
the forehead and occiput, but this is very apt to slip
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up unless conjoined with a turn under the chin (fig.
1 78). The circular portion is to be fastened with a pin
just in front of the ear, and the bandage being folded
' down over it, can be easily carried under the chin and
‘over the vertex, In applying this last turn or two
the roll of the bandage is necessarily reversed, as shown
@ 1 the illustration.

| When dressings are to be kept on the top of the
head, some of the turns under the jaw should be made

Mfirst, so that they are kept in place by the circular ones ;
or, where it is desirable to avoid the unsightly appear-
ance of the bandage under the chin, the circular por-
tion should be applied and fastened with a pin at the
forehead ; a turn can then be taken over the head and
be pinned again at the occiput, and so backwards and
forwards two or three times.

When it is advisable to apply pressure to the side of
the head (wound of temporal artery, ete.), the follosy-
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ing modification of the circular bandage will be advan-
tageous :—After a couple of simple turns round the
forehead and occiput, the bandage is to be made to
ascend and descend alternately as it passes over the
point where pressure is to be applied. The arrange-
ment is seen in fig. 79, and closely resembles the ap-
pearance produced by making reversed turns, none of
which are, however, made, the bandage being kept flat
to the head throughout.

Recurrent bandage of the head : capeline—This
bandage is an exceedingly useful one for keeping &
dressings upon the head, or for making pressure upon
the integument after extensive scalp-wounds. It has
the disadvantages of being a little difficult to apply,
and of being rather hot. .

A double-headed roller, two inches wide, is 1'eq111red,._
one head being a third larger than the other. The
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patient being seated, the operator stands behind him,
and taking the small roll in the right, and the other in
the left hand, applies the intermediate portion of the
bandage upon the patient’s forehead. Tt is essential
that the commencement of this bandage should be as
low on the brow as possible, and the rolls are then
brought round the side of the head to as low on the
occiput as convenient, for this will vary somewhat with

Fie. 80.

| the shape of the individual’'s head. The bandage in
| the operator’s left hand is now to cross the other. and
- to be transterred to the right hand, while the Eltll&l‘
. bandage is to be folded over it and carried along the
middle line of the head with the operator’s left hand.

The bandage now in the right hand continues its
horizontal course around the head to the forehead
where 1t again crosses the other bandage and p{lsse:;
round to the occiput. The vertical bandage is folded



214 RECURRENT BANDAGE OF THE HEAD.

back over the horizontal (which keeps it in position)
and passes a little to the lef? side of the middle line to
the occiput. It is then crossed again by the horizontal
bandage, and passes forward to the right side of the
middle line, and being again crossed by the horizontal,

es to the occiput on the left, overlapping the
former fold in the same direction. This is the point
in the application shown in the illustration (fig. 80),
and the hands, having just exchanged bandages, are

Fig. 81.

seen passing, the one in a horizontal, and the other in
a nearly vertical direction. These turns, from before
backwards and in the contrary direction, are regularly
continued until the whole head is covered, when the
horizontal bandage is to make a few extra rounds, so
as to keep all tight. The result is seen in fig. 81,
where the end of the vertical bandage has been left
hanging out to show how it is finally secured by the
horizontal turns. It will be observed thatall the folds
from forehead to occiput are on the left of the middle
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line, while those in the contrary direction are on the
& right. Great care should be taken to keep the hori-

' zontal bandage low down on the brow, and to place
the crossings of the bandages as near to the middle
| line as practicable.

To bandage a stump.—The object of this bandage is
| not only to confine the necessary dressings, but, in
A addition, to support the flaps, and counteract the
tendency of the muscles to drag away from the cut

Fig, 82.

extremity of the bone. In order to accomplish these
objects, the bandage should be begun at some distance
from the end of the stump, and be carried round it
with moderate tightness from above downwards, for a
few turns ; the right hand then holding the roller be-
neath the limb, the left is to grasp the part, so as to fix
the bandage with the tips of the fingers at that point.
' The roller can now be brought up over the face of the
stump, and be fixed in front with the thumb (fig. 82),
to be taken back again a little to one side of the first
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fold, and again secured with the fingers ; and this can
be repeated until the stump is sufficiently covered, a
few circular turns being made at the last to secure the.
folds in their proper places ; or, if preferred, a circular
turn may be made after each fold across the stump, so.

as to secure it at once, and set the left hand more at &
liberty.

The T bandage is a useful apparatus for keeping
dressings on the perinum or anus. Tt is formed of
one piece of bandage, to go round the waist and fasten
by tying or with a button, to the centre of which
another piece is attached, to pass between the thighs
and be fastened to the circular portion in front. This ¥
vertical portion may be conveniently split towards the
end, so as to pass on each side of the serotum, and may
be used to keep dressings upon the groins, if the ends
are made to diverge well in front.

An extemporaneous T bandage may be formed from
an ordinary roller by fastening it around the waist
with a knot in front, then carrying the end between
the thighs and on one side of the genitals, looping
it over the ecircular bandage behind, and bringing it
forward again on the other side of the genitals, to |
fasten in front. This is the form ordinarily applied
after the operation for fistula in ano, ete., but is then
generally commenced behind. A very convenient plan
in the case of operations about the female genitals is
to fasten an ordinary diaper behind by means of a tape
round the waist, which, being kept out of the way
during the operation, can be drawn down and secured
with a pin to the tape in front at its conclusion.

Suspensory bandage.—The ordinary woven suspen-
sory bandage of the instrument-makers is convenient
enough when the testicle is not enlarged, but if it 1s,
the scrotum may be more conveniently supported with
a handkerchief. Thisshould be folded into a triangle,
and the straight side or base being passed beneath the
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scrotum, its ends are to be attached to a piece of
bandage going round the waist. The apex of the
triangle is then brought up in front and fastened to
the bandage at the required height. ‘

Support for the scrotum may be gained by adding to
a T bandage a piece of calico, sewn at right angles
immediately behind the point to which the bandage is
split to allow of the passage of the penis. This passes
beneath the scrotum and supports the testicles, being
attached on each side to the waistband.

When the patient is confined to bed, efficient sup-
port for the testes can be obtained by placing a small
cushion between the thighs, or by fixing a broad strap
of plaster across both thighs, upon which the scrotum
may rest.

Many-tailed bandage.—This may be formed in two
ways : either by taking a piece of calico or muslin the
length of the limb, and wide enough to go at least
once and a half round it, and then tearing it transversely
from each side in strips, two inches wide, to within a
couple of inches of the middle; or by making a
number of strips of equal length of ordinary bandage,
and then attaching them along another central piece
at right angles, with a needle and thread. In either
case the central portion is to be applied to the back of
the limb, and the transverse pieces folded over it in
regular order, beginning from below. Institching the
transverse strips to the central portion, the upper strip
should be attached first, and the next made to overlap
it slightly, and so on to the end, so that when folded
over from below upwards, each turn may overlap
slightly the one below it, and thus give additional
support. Thisis an advantage which the bandage does
not possess when made from a single piece of calico.

The many-tailed bandage is applied to limbs which
require constant dressing, but which it is desirable
should not be moved, as they would of necessity be for
the application of the ordinary roller.
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Handkerchiefs may be usefully employed in some
cases, either as temporary or peérmanent supports, The
use of handkerchiefs in British surgery is not, how-
ever, of sufficient extent to require a detailed account
of the various methods of application, which will be
sufficiently appreciated by referring to the descriptions
of the corresponding forms of bandages.

Slings for the arm or hand may be most conveniently
formed of a handkerchief folded into a triangle, or of a
triangle of any suitable material, A sling for the hand

Fig. 83.

(fig. 83), where the object is to support and raise the
part, is best made by folding the triangle into a broad
cravat, which can be then knotted round the neck SO as
to give the required height to the hand. In applying
this the end of the sling passing in front of the hand
should always go over the opposite shoulder, to meet its
fellow at the back of the neck. The reverse method of
proceeding does not give nearly so efficient a support
to the hand, which is apt to slip Oul Jidvs v

Mr. Gamgee has invented a pin sling ” (fig. 84),
by which the hand can be conveniently raised to any
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recuired height by attaching the cuff to the coat by a
strong safety-pin. A second pin attaches a fold of the
sleeve to the coat just under the elbow; and a third pin,
' fixing the inside of the arm sleeve to the body of the
coat, is advantageous. _

A sling for the arm (fig. 85) is best formed by
placing the base of the triangular handkerchief beneath
the wrist, and taking the end of the sling which passes
in front over the shoulder of the affected side, to meet

Fig. 4.

its fellow at the back of the neck. The apex of the
triangle may either be folded in, or brought round the
. arm and pinned in front.

In using any sling made from a handkerchief, the
- wearying drag round the mneck and uncomfortable
pressure of the knot may be entirely obviated by
attaching the ends of the handkerchief to the coat or
dress at the back of the shoulders, by means of a couple

¥ of safety-pins,

The arm-sling made of leather or perforated zine,
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with a padded strap, is a most comfortable support if
properly put on—viz., with the strap going through the
axilla of the affected side, across the back, and over the

opposite shoulder. It isusually put on round the neck,

where its drag is most irksome.

To tie in a catheter.—Various modes of performing
this operation are practised. Tn all cases, if a silver
catheter is used, the tapes will be made fast to the

Fig. 85.

rings at the end of the instrument, but if an elastic
catheter is preferred, the tapes must be fastened
securely to it by means of a clove-hiteh, the nature of
which isdeseribed in the chapter on dislocations (p. 299).

1st method.—A piece of narrow tape, about twelve
inches long, is passed through both rings of the catheter,
and the ends are brought down the opposite sides of
the penis. The foreskin is then drawn well forward,
and a piece of strapping half an inch wide is carried
circularly three or four times round the body of the
penis immediately behind the glans, enclosing within
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it the ends of the tape. This method is very effectual
provided the skin has been drawn well forward, for
otherwise the catheter has too much play. The strap-
ping round the penis does not produce chordee, as
might have been feared, since the plaster only adheres
to the skin without materially compressing the organ
itself.

This method may be modified by using ligature-
thread or silk, instead of tape, knotting the two
threads together about two inches down, and tying
them behind the corona glandis beneath the foreskin,
the knot lying by the side of the frenum.

2nd method.—A tape is passed through the rings as
in the former case, but a greater length is necessary,
The ends are to be brought on each side of the serotum
and between the thighs to the loins, where they are
to be knotted together and then fastened round the
waist.

This method holds a metal instrument very securely
in the bladder, since it is impossible it can come out
while the tapes are properly tightened ; but it is
unsuitable for cases where there is a tendency to
chordee, or with a soft instrument.

drd method.—A piece of bandage, a yard and a half
long, 1s split at each end for one-third of its length. Two
of the tails are fastened round the waist, and the other
two carried along the groins and between the thighs, to
be fastened to the waist bandage behind. The tapes or
threads attached to the catheter can now be readily
fastened to the bandage close to the root of the penis,
a hole being cuv in the bandage for the purpose if
desired.

4th method.—For this an ivory or gutta-percha ring,
large enough to go easily over the penis, is necessary.
As this method is a little complicated, it is well to avoid
1ts repetition every time the catheter is changed, by
tying separate pieces of tape to the rings of the instru-
ment, so that it can be freed without removing the
whole bandage. The tapes are brought down on each
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side of the penis, and are knotted to the:ring around
the root of that organ, the length of the tapes being
accurately adjusted so as to hold the catheter in its
proper position ; the tapes are then carried round
underneath the thighsand encircle them, a knot being
formed in the centre of the groin on each side. The
ends are next carried round the loins, and having been
crossed, are finally tied near the umbilicus (fig. 86).
Care must be taken that the ring is amply large

I'ier, SC.

enough, and that the portions of tape on each side of
the penis are maintained sufliciently short. "
5th method.—The following plan has been devised
by Sir Henry Thompson, and answers well (fig. 87).
The middle of a piece of “ bobbin thread " (which cuts
much less than ordinary ligature) is tied on to an elastic
catheter, and the double thread carried half way down
the side of the penis, where it is knotted (o). The two
threads then encircle the organ loosely, and are again
knotted on the opposite side (8). A bundle of pubic
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hairs having now been selected, the threads are adjusted
to the proper length, and are then tied around the
bundle of hairs (¢). A similar thread is then tied on
the opposite side of the catheter, and the proceeding
repeated, each pair of threads encireling the penis, and
being tied to the pubic hair on the side opposite to
that on which they hold the catheter.

When a metallic instrument is used, the ordinary
stilette will be sufficient to restrain the flow of urine :
but when an elastic catheter is preferred, a little wooden

- spigot must be fitted to it. In cases of injury to the
bladder, etc., when it is desirable to carry off the urine
- as fast as it is seereted, an indiarubber tube may be
- conveniently fixed to the instrument, and carried into
a suitable urinal under the bed. -

A canula or catheter passed through the rectum
into the bladder is best maintained in position by four
tapes, two passing in front and two behind to
- eireular band round the waist.

A catheter, when retained for any time, is apt to
- become clogged with mucus, ete., and if it is unde-
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sirable that it should be removed at the moment, it
may be readily cleared by passing a stream of water
through it by means of the indiarubber bottle described
in the section on “ Washing out the bladder” (p. 85).

To tie a patient for Lithotomy.—This operation is
frequently bungled in the operating-theatre, to the
annoyance of both operator and bystanders, The

Fig. 88.

bandage, usually of flannel, or soft, broad, worsted tape,
should be about a yard and a half long when doubled,
and the assistant who is going to tie should make &
noose in it, by placing the centre of the double over

his own wrist, then taking hold of the bandage lower -‘

down and drawing it through the loop on the back of
his hand (fig. 88). The noose thus formed is to be
fastened securely round the wrist of the patient on each
side by a couple of assistants (fig. 89), and when the
operating surgeon gives the signal (genera lly after the
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staff is introduced), another pair of assistants should
bend the patient’s knees and place his feet in the palms
of his own hands. The first pair of assistants are
then to bind the hands and feet firmly together by
forming a series of figure-of-eight turns round the
ankle and wrist with the ends of the bandage, finishing
off in front of the ankle joint witha bow. The patient
is then brought to the edge of the table, and an assist-
ant on each side holds the knee steady by passing his

arm over it and firmly grasping the foot, carefully
¥ maintaining the position the operator may indicate,
For all long perineal operations, especially the tedious
ones performed on the female, some form of retentive
-~ apparatus is to be preferred to the tie, which is apt to
become loosened and slip. Either laced gaiters may
- be employed, in which case the lacing goes across the
- sole and the ring is to the outer side, or a simple
padded flat strap may be used ; in either case to be
- hooked on to a stout wrist-band (fig. 89).

Retractors are not nearly so often used as in former
' 15
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days, but the house-surgeon should know how to make
one if desired. In amputations of limbs with a single
bone a retractor of two tails is required, but where
there are two bones one with three tails will be neces-
sary. A retractor is made of a piece of calico of a
width suitable to the size of the limb, and about three

Fig. 90.

feet in length. One end should be split and torn up
to the centre of the retractor, where a small circle may
be cut out with the view of accommodating the bone
better. The three-tailed retractor is made in the same
way, but is split into three parts, the middle one being
intended to pass between the bones,




CHAPTER IX.

FRACTURES.

THE entire subject of fractures is much too wide to

be treated of systematically in a handbook like the
| present, and it 1s to be supposed that a house-surgeon,
. besides having a general knowledge of the subject from
| previous reading, will possess some larger work on,.sur-
gery, to which he may refer for any minute point of
diagnosis. Inthe following pages, therefore, reference
will be made only to such details of the treatment of
the ordinary features as may be useful to the house-
surgeon, leaving him to refer to the works of Fer-

gusson, Krichsen, and Bryant, or to the elaborate
- American work by Dr. Hamilton, for further informa-
tion, and for varieties of treatment other than those in
' common use in English hospitals.

Diagnosis,—In the majority of cases there can be
no doubt as to the nature of the accident on its first
‘admission. The distortion of the limb, and the inability
& of the patient to perform the ordinary movements, will
sufliciently mark the nature of the case, which will be
# further confirmed by the sensation of crepitus imparted
4 to the hand placed over the seat of injury while the
limb is gently moved. When it is perfectly obvious
that the bone is broken, it is only cruelty to twist and
turn the limb about merely for the sake of producing
# crepitus, and thereby injury is often done to the soft
parts, and the amount of extravasation is in all proba-
bility increased.

The errors into which the young surgeon may pos-
sibly fall are, first, mistaking a deformity resulting
from an old injury for a recent fracture (particularly
if the patient should not be able to answer questions
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from drunkenness, etc.), and, secondly, mistaking the
crepitus of a joint for that of a fracture. The latter is
the more common error, and fortunately does little
real harm. To guard against this it will be necessary
to notice whether the entire bone moves when rotated,
or whether (as in fractures) the crepitus is produced
in the length of the bone ; careful measurement and
comparison with the opposite side will show also that
there is not the slig/htest difference in the length of the
limb, and the patient, if urged to do so, will probably
be able to exercise an amount of force with it which
would be incompatible with the existence of a fracture.
Women, who have been hard at work all day at the
wash-tub, not infrequently find at night that a swell-
ing has taken place at the lower part of the arm, which
they attribute to some blow, and apply at an hospital
for relief for a supposed fracture of the radius, which
the swelling and obscure crepitation, the result of
effusion (tenosynovitis), cause it to resemble pretty
closely ; and in the same way persons with rheumatic
joints, who may happen to meet with an accident, ex-
hibit an amount of crepitus which might very possibly
mislead the unwary surgeon. The house-surgeon need
scarcely be warned not to concentrate his attention
entirely upon the injury in one limb, to the neglect of
fractures or other injuries in other parts of the body, -
but such cases of inattention have actually occurred.

Simple fractures.—In the examination of simple
fractures the greatest care must be taken not to con-
vert them into compound ones by rough manipulation,
which might cause a spiculum of bone to perforate the
skin ; and in all cases, therefore, of supposed fracture,
the limb should be thoroughly exposed by cutting open
the clothes before it is manipulated in any way. |

The time chosen for ¢ putting up ” fractures varies
a little in different hospitals, some surgeons applying
splints, etc., immediately, others preferring to wait
until all swelling has subsided; but this only refers
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to fractures of the lower extremity, those of the arm
being dressed at once and treated for the most part
among the out-patients. If a fracture is quite recent,
it will be found most convenient to.put it up at once,
since the subsequent swelling is thereby often entirely
prevented ; but should some hours have elapsed since
the accident, and the limb be already swollen, it is
impossible to put it up in its final apparatus, and it
may therefore be laid on a pillow, or loosely fastened
upon a splint until the swelling has subsided. In all
cases where the treatment has been immediate, the
possible occurrence of subsequent swelling must be
borne in mind, and the patient, if allowed to go home,
should be strictly enjoined to come and show himself
within twenty-four hours, or earlier if the limb become
painful or numbed. TIn the hospital a little care will
prevent any untoward results from tight bandaging,
etc., but 1t does occasionally happen that a limb will
swell imperceptibly, or while the patient is asleep, and
produce an injurious amount of constriction, and the
house-surgeon should therefore take a look at all recent
fractures the last thing at night. Should the amount
of swelling which has already taken place interfere
with the diagnosis of the injury, it will be better to use
palliative measures, such as cold lotions and a sling,
until the swelling has gone down; and in obscure
cases it will be only right to take the visiting surgeon’s
opinion before commencing a course of treatment.

Since in certain cases of obscure injury about the
upper ends of the femur and humerus, impaction is
one of the best forms a fracture can take, it would
be a very bad practice to undo the natural cure thus
effected by rough manipulations, though by so doing
the diagnosis might be rendered more complete.

Dislocations accompanying fractures of the shafts of
bones should be reduced as soon as the limb has been
firmly put up in splints, so that it may receive no
furtherinjury ; butin fractures of or near the articular
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extrematies with dislocation of the fragment, as in the
case of fracture of the upper end of the humerus with
dislocation of the head, it will be necessary to manipu-
late under chloroform the head of the bone into its
- proper place before the fracture can be properly set.

Or, if this is impossible, the shaft must be brought into- ;
close relation with the glenoid cavity, so that a false ,l
joint may be formed, or the fracture must be allowed *
to unite without reduction of the dislocation. QOcca- *
sionally it may be possible to reduce the dislocation after
union of the fracture, but in the majority of instances
the attempt leads to re-fracture of the bone.

In any case of this complicated injury, it is advisable
to explain to the patient and his friends exactly what
has occurred, lest the non-reduction of the dislocation,
which will become obvious enough when the swelling
has gone down, should be attributed to carelessness.

The administration of chloroform is often of the
greatest service in cases of fracture, both by enabling
accuracy of diagnosis to be obtained, and by assisting
in the reduction of the broken fragments by completely
relaxing the muscular spasm, and thus in many cases
obviating the necessity for the division of tendons, ete.,
The advantages of the use of an anssthetic in case of
fracture complicated by dislocation must be still more

obvious.

Compound fractures should, if possible, be converted
into simple cases as soon as possible, by healing the
rent in the skin. When the injury to the integuments
is recent and slight, a piece of lint covered with blood
or collodion, or the compound tincture of Benzoin, is
the best application ; but where a crushing force has
been applied, and the skin is so damaged that union
by first intention is impossible, it will only do harm to
convert a sore into an abscess by sealing it up, and
water-dressing or a poultice will therefore be the best
treatment, unless resort is had to the antiseptic method

described at p. 151.
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The question of amputation in compound fractures
must of course be left to the visiting surgeon, and
the house-surgeon should not hesitate to request his
immediate attendance should any of the following
complications be present :—1st, Great comminution
of the bones and destruction of soft tissues. 2nd, Two
or more compound fractures in the same limb. Jrd,
Rupture of, or severe injury to, the principal vessels
and nerves of the limb. 4th, Compound fracture into
a large joint.

Setting fractures.—All fractures, both simple and
compound, must be set properly—.e., the broken por-
tions must be brought into their proper relation with
the rest of the limb—before a cure can be effected. As
a general rule, it is better not to attempt to set a frac-
ture until everything is ready and at hand for its final
treatment or ¢ putting up ”; but when a piece of bone
is seen to have taken up such a position that any
slight movement of the patient may force it through
the skin, it will be better to make traction at once,
restore the piece, if possible, to its proper place, and
keep up extension while the necessary apparatus is
being prepared. In thus effecting extension, one
assistant should grasp the limb firmly above the injury
and another below it, and both should then make
steady traction in opposite directions until reduction
is effected, of which the house-surgeon will judge
partly by the restoration of the symmetry of the limb,
partly by earrying the finger along the most promi-
nent portion of the bone to ascertain its regularity, as
well as by comparison with the other limb and careful
measurements,

In making comparative measurements of limbs,
great care must be exercised to take precisely the
same fixed points on the two sides; and an ordinary
measuring tape is the best instrument for the purpose,
since the exact measurement of each side can be at
once read off and recorded.
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_ The following are the principal points made use of
In measuring the limbs:—

In the upper extremity—

From the extremity of the acromion process to the
external condyle of the humerus.

From the tip of the coracoid process to the inner
condyle.

From the condyles to the styloid processes of the
radius and ulna.

In the lower extremity—

From the anterior superior spinous process of the

ilium to the lower border of the patella. (The lower
border of the patella should always be selected, and the
bone be pushed up as far as the ligament will allow it
to go, or error may be caused by the contraction of the
muscles of the thigh.)
From the crest of ilium to the top of the trochanter.
From the patella to the inner or outer malleolus. |
From the anterior superior iliac spine to the malleoli..
A line (A B) drawn from the anterior superior iliac
spine to the tuberosity of the ischium (fig. 91) will, in
the healthy subject, just touch the top of the great
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trochanter. This is Nélaton’s test line for dislocation
of the femur upwards or backwards, in either of which
accidents the trochanter will reach above the line.
Mr. Bryant has recently called attention to the value
of the ilio-femoral triangle (fig. 91) in the diagnosis of
injuries about the hip, and particularly of impacted
fracture of the neck of the femur. The patient being
recumbent, a vertical line (a ¢) is allowed to fall from
the anterior superior iliac spine, from which the dis-
tance (¢ D) to the top of the trochanter can be measured
at a right angle to it. If the neck of the femur be
broken and the trochanter drawn up, this line will
necessarily be shorter than on the sound side.

Before applying any apparatus, the limb should be
cleansed with soap and water ; and in hot weather a
little starch powder dusted over the skin will prevent
the itching, which may otherwise become intolerable.

Apparatus for fractures.—Splints of every possible
form have been invented for the treatment of fractures,

Fig. 92,

the greater number of which are never used, at least
in hospital practice. Both metal and wooden splints are
in common use, and the ordinary ones will be indicated
in the following pages in describing the treatment of
the individual fractures. Both kinds must be carefully
selected so as to fit the limb accurately, and should be
thoroughly padded bhefore being applied.

The Crimean splints made by Aitken,of York (fig. 92),
consisting of strips of wood or metal sewn upon well-
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made pads, are very convenient because always ready,;:”r'
the metal ones having the advantage that they can é
bent if necessary. Gooch’s splinting, made of ribbed
deal fixed upon leather or canvas, is useful for ordinary
purposes, or, if made in the piece, when a splint of
unusual shape and size is required to be cut. '

Pads may be made of tow, cotton-wool, or sheep's
wool, the advantage of the latter being its greater
elasticity. The material chosen should be carefully
packed together, so as to fit the splint and slightly
overlap its edges, and should then be enclosed in a
piece of soft cloth or muslin, which may either be
made to wrap round the splint and pad together, or,
enclosing the pad alone, may be afterwards stitched
to the splint, according to the fancy of the surgeon.
Care must be taken to prevent the stuffing of the pads
becoming lumpy and uncomfortable; and, in making
large pads which will be subject to continued pressure
for some weeks, it will be advisable to have the thread
carried through them at a few points, so as to prevent
the shifting of the stuffing,

Very sufficient extempore pads may be made for the
use of out-patients, by wrapping some tow or wool in
a piece of muslin or lint, and then fastening it to the
splint with a strap of plaster at each end. '

Splint-room.—Every hospital is, or should be, pro- ¥
vided with a room specially fitted to contaim surgical
appliances. It should be fitted with cupboards, having
shelves long enough to hold full-sized splints, which ¥
should be kept sorted and padded ready for use. In3
order to keep the splints and pads clean, a sheet of
unbleached calico should be folded round each divis
sion ; otherwise the dust gets in, and, when required,
the pads have to be re-covered. .'

All splints should be thoroughly washed before
being re-padded; and if employed for gangrenous ¥
cases, etc., they should be re-painted if made of iron,
or seraped if of wood, before being again used. -
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Gutta-percha is a most useful material for splints,
and for this purpose its thickness will vary from an
eighth to a quarter of an inch, according  to the
amount of support required. To use this substance
effectively one or two minor precautions are neces-
sary ; the first of which is that a pattern of the splint
required should be made in brown paper, so that the
gutta-percha may be cut an inch or two larger every
way, since the gum undergoes contraction upon being
immersed in hot water. A basin or pan, sufficiently
large to take in the piece of gutta-percha without
bending, should be provided, and boiling water will be
necessary for its preparation. It will save scalding
the fingers, and also maintain the shape of the splint
better, if the gutta-percha be laid upon a piece of
muslin of suitable size, by which it can be immersed
in the water, and held there until perfectly softened.
Being then lifted out by means of the muslin, it
should be allowed to eool for a moment or two, so as
not to scald the patient’s skin, and must next be
applied to the part to which it is intended the splint
should be fitted. The wet fingers of the operator
should then mould it carefully to the limb, and after-
wards a bandage had better be applied so as to main-
tain it in position until cooled. In a quarter of an
hour the splint may be removed, and any roughness
of the edges trimmed off with a sharp knife, when it
may be‘padded with wool or lined with wash-leather
plaster, and will be fit for use. In order to obviate
the unpleasant confinement of the perspiration which
the gutta-percha causes, it will be advisable to make a
series of holes in the splint, when perfectly cold, with
a punch of the diameter of an eighth of an inch or
more ; and if the splint is lined with leather, it should
also be perforated in the same way.

In fitting a gutta-percha splint to a case of fracture,
care must be taken to bring the parts into the exact
position they are intended to occupy eventually,
before the gutta-percha cools, or the mould will be
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useless ; and in some cases, therefore, it will be better
to shape the splint upon the corresponding portion of
the sound limb, and afterwards make any little altera-
tion which may be necessary for the opposite side,

Leather.—Thick sole leather may be used for
making splints, being cut to a paper pattern with a
sharp knife, and then softened in hot vinegar and
water before being moulded to the limb, in the same
way as the gutta-percha, over which it has the advan-

Fig. 93.

tage of not interfering with the functions of the ski
but 1s otherwise not so manageable as the gum. !

Leather is particularly useful in the treatment of
chronic joint disease, especially of the hip, in chil-
dren, in whom the application of a well-made leather
splint, of the form shown in fig. 93, allows the use of
crutches at an early period. In fitting a leather
splint to the hip, or any other joint, it is most 1m=
portant that the leather should be thoroughly softened
hefore it is applied, so as to adapt itself easily to the
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irregular surfaces; and the splint should be made
sufficiently large to take a firm hold of the pelvis and
thigh respectively. When hardened by drying, wn sitv,
ithe splint should be lined with wash-leather, and fitted
iwith straps and buckles, or, in the case of the smaller

§ joints, the edges may be fitted with eyelet holes, and a
lace may be employed.

| Poro-plastic splint.—This material, which is supplied
2in sheets of several qualities by Mr. Cocking, of
# Plymouth, has the great advantage of only requiring
i to be dipped in boiling water before being moulded to
ithe limb. Tt rapidly sets, and in the course of a few
‘hours becomes dry and hard, when it may be removed
land lined with wash-leather or linen before being
re-applied to the affected part. When used for the
Wltreatment of fractures, a wooden splint may be advan-
Hltageously applied as a temporary support during
8 drying. The poro-plastic material 1s now supplied by
i the manufacturer moulded in all the sizes of ordinary
| splints, which can be slightly modified by the applica-
tion of dry heat as required. It has also been exten-
4 sively used for spinal supports, which will be found
| described at length at p. 250.

. Immovable apparatuses.—Under this head will be
' described the mode of applying bandages to which
# certain adhesive substances are added, with the view
8 of fixing them firmly upon a limb, and encasing it
# so as to form a most useful method of treatment in
& almost every variety of fracture.

- The substances in most common use among British
' surgeons are—Ilst, starch; 2nd, a mixture of chalk
and gum ; 3rd, plaster of Paris; 4th, glue ; and 5th,
¥ silica. Of these the starch is, perhaps, the most
extensively employed; but the plaster-of-Paris band-
| age possesses, In the author’s opinion, such decided
advantages over it, that it will eventually in most

cases supersede the starch, as the method of using it
becomes more generally known.
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Starch bandage.—The starch is mixed in the ordinary
way with warm water, and is to be of the consistency
of that used by laundresses. The limb being held in
a suitable position by assistants, the old practice is to
apply a dry bandage over the whole length of it. The
starch is now to be painted with a brush over the
bandage, and made to soak into its interstices; and
any inequalities are to be filled in with cotton-wool
soaked in the starch. Strips of pasteboard, torn of a
suitable size and shape, and well soaked in the starch,
are then to be laid along the limb in the positions in
which support will be principally required ; and lastly,
a well-starched bandage is to be applied two or three
times over all.

Owing to the amount of moisture necessarily
included in this apparatus, it will take many hours
to dry, and the limb must therefore be carefully
maintained in position by means of sand-bags, and, if
necessary, by extension with a bandage. When the
starched case is dry, it is customary to lay it opem
with a pair of strong cutting pliers, in order to see
that the limb is in proper position, and a fresh-
starched bandage is afterwards applied over the case
to restore its continuity. If the limb should have
been swollen when the bandage was first applied, n
three or four days the starched case will be found to
be too large, owing to the natural subsidence of the
swelling ; and it will be necessary to split open the
case again, and having pared the edges to the re-
quisite amount, to re-apply it with a fresh external
bandage. ‘ _ !

The great difficulty in using this apparatus will be
found to be the dangerous and unbearable constriction
of the limb, caused by the shrinking of the first dry
bandage. This, however, may be advantageously dis=
pensed with altogether ; or, if employed, care should be:
taken to use a bandage which has been washed ﬂﬂdr'-"
thoroughly shrunk, and this precaution will be as well
for all the bandages used with the starch, M. Seutin
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avoids the use of the first dry bandage by employing
otton-wool smeared with starch, in which the limb is
apped, and this has the advantage of becoming com-
pressed by the contracting bandages outside it, and
hus guards the limb from injurious pressure. The
house-surgeon must exercise the most vigilant care, for
he first forty-eight hours after applying the starch-
bandage, that no such pressure occur, and must not
scruple to cut the whole apparatus away, if the
extremities of the limbs show the least symptom
of it, or if the patient complains of feeling great
onstriction.

- Chalk-and-gum bandage is applied in exactly the
same way as the starch bandage. The adhesive mixture
s made by adding boiling water to equal parts of gnm
airabic and precipitated chalk ; and this material has
he advantages over the starch, both of becoming firm
sooner, and of having more strength, so that the
addition of strips of pasteboard is ravely necessary.

Plaster-of-Paris bandage.—The plaster for this pur-
pose should be the fine white powder used by modellers ;
and must not be old, or it will have become deteriorated
by the absorption of moisture.

There are two ways of applying the bandage.

1st method.—Taking a loosely woven bandage (the
inoline muslin recommended by Sayre is admirably
suited for the purpose), the dry powder is to be rubbed
into its meshes on both sides with the palm of the hand,
and the bandage is then to be loosely rolled. These
powdered bandages may be kept rolled and always
ready, if they are preserved in a covered jar so as to
exclude the air. When required, the bandage should
e placed on end in a basin of water, deep enough to
over 1, for a couple of minutes, that it may become
horoughly wetted, and should then be applied as
rapidly as may be upon the fractured limb, which
must be carefully held by the assistants. The bandage
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may be applied directly upon the skin, if the fracture
15 an old one and has been treated in splints, so that
there 1s no probability of swelling coming on ; but in
recent fractures, for which it is peculiarly adapted, it
1s necessary to envelop the limb in cotton-wadding, and
even in old cases it is better to have a stocking over
the limb, whether leg or arm. The best protection
for the limb is the glazed wadding, and the limb should
be thoroughly enveloped in one thickness of this, the
glazed side being outwards. The advantage of this
over cotton-wool is that it is not easily wetted and
messed by the plaster. A turn or two of the plaster-
bandage may be taken over the limb to fix the wadding,
and the limb is then to be systematically bandaged, and,
as far as possible, ¢ reversed turns” should be avoided,
but each fold of the bandage should thoroughly overlap
the one below. It will materially strengthen the casing
if the operator has a little of the plaster mixed with
water to the consistence of cream by his side, and
applies some of it with the palm of the hand between
the two layers. If the interior of the bandage should
not have been sufficiently wetted, it can be readily
dipped into the basin again, and a little of the fluid
plaster applied over all will fill up any irregularities.
2nd method.—If the powdered bandages are not
already prepared, the following will be the readiest
way of applying the bandage. Some cold water being
placed in a basin, the plaster is to be shaken in, and the
water well stirred until it becomes of the consistence
of cream ; then the bandage being placed in another
basin of water, that it may become wetted as it unrolls,
the operator is to commence rolling it ¢n the basin
containing the plaster, which will thus become effec-
tually applied to its surfaces. The bandage should be
applied to the limb in the manner described above, and
some of the mixed plaster can be used to fill up the
interstices. This method has the advantage over that
of rubbing in the dry plaster, that it remains firm
when exposed to continued immersion in warm water.
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When the surface to be covered with the plaster
bandage 1s very extensive, it may be advisable to
delay the setting of the plaster by the addition of a
very small quantity of size to the water; or if that is
not at hand, a little stale beer will answer as well,
The addition of salt to the water increases the rapidity
with which the plaster sets. A little bicarbonate of
soda added to the water, in which the hands are
washed after applying plaster of Paris, immediately
removes the plaster from the fingers.

In whichever way the bandage is applied, the
assistant who is holding the limb should maintain his
hold for five minutes after the operation is completed,
when the plaster will be sufficiently set, and will only
require time to dry.

As far as possible the rule should be followed of
fixing the joint above and below the fracture; thus,
in the case of the thigh, the plaster bandage should be
begun below the knee and be carried in a spiea round
the pelvis, so asto fix the hip-joint, especial care being
taken to thoroughly protect the groin with wadding.

The day after the application of the bandage, when
it has become dry, the surface should be painted with
gum-water, white of egg, or, what is much cheaper,
common flour paste, which will prevent the plaster
from chipping ; and in children or imbeciles, when
the bandage is likely to be wetted with urine, a coat
of spirit-varnish over the exposed surface of the limb
will prevent all damage, and materially assist in main-
baining cleanliness. 1In cases of compound fracture or
operation to be dressed with a spray through a window
cut in the plaster, the margins of the opening should
be thoroughly soaked with the compound tincture of
Benzoin, which prevents crumbling away of the plaster
when wetted. If a window be required, the situation
should be indicated by some contrivance, and a good
one is to take a piece of card of the requisite size,
prick a pin through the centre of 1t, and place it,
with the pin projecting outwards, over the required

16
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spot, and as the bandages are rolled over that part,
to make the pin pass through them and project from
the surface, as an indication of the eentre of the area
to be cut out from the plaster case, -

The great advantages which the plaster bandage
possesses over the starch and gum are the ease with
which it can be applied, and the rapidity with which
it sets, thus forming at once a perfect case for the
limb, and obviating the necessity for the maintenance
of extension during the process of drying. The
plaster bandage is readily removed, when done with,
by simply unwinding it, whereas the operation of
cutting open the starch apparatus is always one of
considerable difficulty ; or should the plaster be too
thick for this to be accomplished, the dilute hydro-
chlorie acid may be rubbed along one side for a few
minutes, when the bandage will become soft enough
to .be cut with scissors. In this way also valvular
openings may be made if required.

Wire and plaster-of-Paris splints.—A combination
of plaster of Paris and telegraph wire forms a most
satisfactory splint for the treatment of compound
fractures and excised joints; in the manner about to
be deseribed, it has been extensively employed and
found to be extremely efficient. The following de-
seription applies to a case of compound fracture of the
humerus, in which the wound is about the middle of
the outer side of the upper arm. The bone being
held in position, and the elbow flexed at a right
angle, the wrist and forearm should be ‘bandaged
with a flannel roller, and over this two or three
layers of plaster-of-Paris bandage applied ; similar
bandages should be applied to the arm above the
fracture, and be carried well over the shoulder.
Pieces of telegraph wire should be cut and bent so as|
to form three rectangular splints accurately adjusted
to the limb—an inner one reaching from the axilla to.
the wrist, an anterior one reaching from the front of
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the shoulder to the wrist, and the posterior one pass-
ing from the top of the shoulder to the wrist. The
fracture being properly reduced, the wire splints
should be applied and fixed by a turn of strapping
above and below it, and then immovably secured by
three more layers of plaster-of-Paris bandage. The
edges of the plaster case, which bound the interrup-
tion above and below should be trimmed. The three
wires alone pass over the seat of the fracture, and
they stand off from the limb sufficiently to allow of
the deeper part of the dressing being applied beneath
them.

But the apparatus, if used as described so far, is
liable to the following accidents :—The blood-stained
serum, which oozes from the wound, may trickle
beneath the plaster-of-Paris case and decompose there,
and the moisture alighting from the carbolic spray
may sodden the bandages and weaken the splint,
These objections are met by taking some melted bees-
wax and paraflin (equal parts), soaking pieces of
absorbent cotton-wool in it and carefully packing them
between the limb and the borders of the plaster
apparatus, and then painting these and the borders of
the plaster apparatus—above and below the interrup-
tion, over a width of three or four inches—with the
melted wax and paraffin mixture. The completed
apparatus forms an immovable support, which allows
of the strictest antiseptic precautions in the treatment
of the wound.

The method described above was suggested by that
employed by Mr. Howse in cases of excision of
the knee. He employs a mixture of yellow wax and
olive oil in such proportions as render the wax just
soft enough to be applied cold without cracking ; the
mixture is warmed and bandages are passed throu gh
1t, re-rolled, and allowed to cool. The limb is placed
on the excision splint, and fixed by the waxed
bandages; the intervals between the limb and the
splint are next packed with pieces of absorbent wool
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soaked with the wax, and the whole apparatus is
painted over with some of the hot wax mixture, so as
to weld the bandages together. (Pollard.)

Plaster-of-Paris splint.—The following is another
mode of using the plaster so as to form a regular
splint for the limb, which can be removed and re-
applied at pleasure. The description is that given
by Dr. Little, of New York :—

The limb is first shaved or slightly oiled ; a piece

of old coarse washed muslin is next selected, of such
a size that when folded about four thicknesses it is
wide enough to envelop more than half of the eir-
cumference of the limb, and long enough to extend
from a little below the under surface of the knee to
about five inches below the heel. The solution of
plaster is then to be prepared. Equal parts of water
and plaster are the best proportions, and the plaster
is sprinkled in the water and gradually mixed with it.
The cloth, having been unfolded, is immersed in the
solution and well saturated; it is then to be quickly
folded as before arranged, and laid on a flat surface,
such as a board or a table, and smoothed once or twice
with the hand in order to remove any irregularities of
its surface, and, with the help of an assistant, applied

to the posterior surface of the limb. The portion

extending below the heel is turned up on the sole of
the foot, the sides folded over the dorsum, and &

fold made at the ankle on either side. A bandage is
to be applied pretty firmly over all, and the limb 1s =
then to be held in a proper position (extension being

made if necessary by the surgeon), until the plaster

becomes hard. The time required in preparing the

cloth, mixing the plaster, and applying the casing to
the limb, need not take more than fifteen minutes.
After the plaster is firm, and the bandage removed,
we shall have a solid plaster-of-Paris case partially
enveloping the limb, leaving a portion of its anterior
surface exposed to view. If any swelling occurs,
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evaporating lotions can be applied to the exposed
surface, and we can always easily determine the
relation of the fractured ends. If necessary, an an-
terior splint, made of the same material, can be
applied, and then both be bound together with
adhesive plaster, and, if desirable, a roller bandage
over all. If the anterior splint is not used, two or
three strips of adhesive plaster, one inch wide, or
bands of any kind, may be applied around the casing,
and will serve to keep it firmly adjusted to the limb,
Thus applied we have a most beautiful splint, par-
tially enveloping the limb, making equal pressure,
light, and allowing the patient to change his position
in bed, or to sit up in a chair, or go about on
crutches ; and a splint which can be easily made in
any place where plaster is to be had.

Bavarian plaster-of-Paris splints.—Take two pieces
of flannel, long enough to reach from the ham
to the ball of the toes, and a few inches wider than
the circumference of the leg, stitch them together
along the middle line for the length of the leg, and
beyond this cut them through in the same line ; put
the flannel behind the limb, with the seam exactly in
the middle ; bring the inner layer round and pin it
along the front of the leg, the dorsum and sole of the
foot, so as to form a tightly-fitting stocking ; smear
this layer all over with plaster-of-Paris cream, and
before it sets, press the outer layer, already cut to the
proper size, evenly over it. When the plaster has
set, remove the pins from the inner layer of flannel,
and bring the borders of the latter round the edge of
the splint in front and along the sole, and stitch it to
the outer layer. The apparatus forms an accurately
fitting splint, which can be easily removed without in
any way disarranging the limb, as the seam along the
back of it acts as a perfeet hinge.

Croft's plaster of-Paris splint, for the immediate
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treatment of fractures of the leg, consists essentially
of two well-moulded lateral splints, made of coarse
house-flannel, thoroughly soaked in plaster-of-Paris
cream ; the flannel should be thoroughly shrunk, and
from it four pieces, having the shape of the patient’s
stocking, and long enough to reach from just above or
just below the knee to the middle of the metatarsus,
should be cut, particular care being taken that the
foot-piece is at right angles to the leg-piece, and also
that the anterior border of the latter is a straight
line. Arrange the four pieces of flannel in pairs—
two for each side of the leg—and saturate the outer
piece of each with plaster a little thicker than cream,
and re-apply it to its fellow. The splints ready, the
patient should be anssthetised if necessary, the leg
“set,” and held in position with the foot at right
angles to the leg, the splints applied and fixed by
simple plaster-of-Paris bandage. The apparatus may
be easily cut down the front, if need be, the edges
trimmed, and the splint eased or tightened as
required. If a window be needed, it should be cut in
the flannel before it is soaked in the plaster-of-Paris
cream.

Sayre's  plaster-of-Paris jacket.—The method of
treating both lateral and angular curvature of the
spine by extension and the application of a plaster-of-
Paris jacket, introduced by Dr. Sayre, of New York,
requires care to secure its efficiency.

The extension is made either from a ftripod con-
trived for the purpose (fig. 94), or more simply from
the top of a doorway, or any suitable beam into which
the pulleys can be fixed with a screw. The cross-bar
attached to the pulleys supports a leather strap fitted
to the chin and head, and axillary straps, which may
be employed if necessary. For lateral curvature the
head strap only should be employed, and the patient
should be shown how to suspend herself, with the
toes touching the ground, while the bandage is applied
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In angular curvature the extension, if any, should be
carefully regulated so as to relieve and not cause pain.

A

Fig. 94.

The following is in Dr. Sayre's own words (British
Medical Jouwrnal, September 27th, 1879) :—
m - gt =
““The first requisite is an elastic woollen shirt,



248 PLASTER~-OF-PARIS JACKET.

knitted and without seams, similar to a stocking,
with tapes at the top to tie over the shoulders, instead
of sleeves, as the shirt can then be pulled tightly
down, and secured by a safety-pin between the limbs :
and thus, by its elasticity, be made to fit accurately
all the inequalities of the trunk. Previous toits being
thus secured, a pad of cotton, folded in a napkin,
should Dbe placed under the shirt over the region of
the stomach ; and in females it should also cover the

mamme. After the plaster has “set” the pad is to

be removed, and thus allow room for the stomach to
expand after meals, and also to prevent any undue
pressure on the mammary glands. The bandages
should be made of coarsely woven muslin, called
““ erinoline,” so that the plaster can be rubbed into its
meshes. They should be from three to four inches
wide, and about three to four yards long. The
gypsum should be pure, and freshly ground, and
perfectly dry; it should be rubbed into the meshes
of the cloth, and then rolled. but not too tightly,
As thus prepared, the bandages can be kept in an
air-tight vessel, ready for use at any moment. TIf the
climate be very wet, it is as well to subject them to
the heat of an oven for a few minutes before using,
to evaporate any moisture the plaster may have
absorbed,

“ When about to apply the dressing, the surgeon
takes a single roll of the bandage, and drops it into a
vessel of cold water, which should be deep enough to
completely immerse it in the vertical position, and as
soon as the gas has all escaped it is ready for use.
As he removes it from the water, he squeezes out
the surplus water, and drops into the basin another
roll—end up—and by the time the first ome 1s
applied the next will be ready for use. This 1s to
be continued until as many are applied as each par-
ticular case may require, the jacket being strengthened
by slips of tin placed between the layers of bandage.

“TIn cases of spondylitis, the patient is to be care-

g

i
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fully extended by the head and axillary straps until
he is perfectly comfortable, and never beyond that
point. :

“As soon as the patient has been extended until
he is perfectly comfortable, apply the wetted roller-
bandage smoothly over the skin-fitting shirt, not
drawing it tightly, but simply unrolling it around the
body, while an assistant follows with his hand and
fingers, and presses it into all the inequalities and
irregularities of the body, thus obtaining an accurate
mould of the trunk in the improved position which
extension has given to it ; and, by keeping the patient
in this position for a few minutes vntil the plaster
has ¢ set,” he will then be retained exactly in the same
position so long as the plaster remains unbroken.

“ After the plaster has ‘set,’ the pad which has
been placed over the stomach and mamms is to be
removed. Slight pressure should he made over the
lower part of the abdomen on the erista ilii before the
plaster has hardened, so as to mould it to the form,
and remove the undue pressure on the spinous pro-
cesses and the crest of the ilium. As soon as the
plaster has ‘set,’ the patient (unless paralysed) can
go out of doors and take the ordinary exercise so
necessary for health, and, if an adult, can resume
some active employment by which he can earn his
support.”

When the deformity is in the neck, it may be
necessary to affix a “ jury-mast” to the back of the
jacket in the process of making it, from which a stra
passes beneath the chin to support the head and make
slight constant extension upon the cervical vertebrs.

“The advantages claimed for this plan of treatment
are :—

“1. Its applicability in all cases where any me-
chanical treatment can be applied, and by any surgeon
in the country without the aid of an instrument-maker.

““ 2. That, being accurately adjusted to all parts of
the body when in its improved position, it gives more
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uniformity of support than can be done by any other
means, and without making any undue pressure at
any prominent point, and thus avoids all danger from
sloughing and excoriations.

“3. By absolutely immobilising the spine, and
removing undue pressure from the inflamed portion
of the vertebre, it affords greater facilities for
ankylosis than can be given by any movable apparatus.

““4. The patients thus treated are capable of daily
exercise in the open air, so necessary for health, and
also of earning their support by manual labour.

“5. By applying this treatment in the early stages of
the disease, before deformity has occurred, the patients
will be cured (when curable) without any deformity.”

Poro-plastic jacket.—The use of the plaster-of-Paris
jacket being found inconvenient on account of the
difficulty of changing it sufficiently often for purposes
of cleanliness, many surgeons have employed jackets
made of Cocking’s poro-plastic material, or a similar
material perforated with holes, supplied by Hides.
The following description of the method of applying a
poro-plastic jacket is by Mr. Paul Swain, F.R.C.S,, of
Plymouth (ZLancet, 26th June, 1880).

““ As a preliminary, the following measurements are

required : The circumferences at the axilla, the waist,
and the pelvis, and from the axilla to the great tro-
chanter. In addition to these measurements accurate

notes should be taken of the position of the curve,

especially if it be angular; also of the various bony
prominences, such as the anterior spines of the ilium.
The process admits of any portion of the jacket being left
soft, so that these prominent points may not be pressed
upon. The upper and lower border is also better left
soft, and in the case of females the area over the breasts.
The felt formerly used was, I think, of too slight &
texture, and failed to give sufficient support, or to
wear well for any length of time. Now we are using
a much thicker felt with considerable advantage. The"

e e =L N
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jacket next undergoes the process of stiffening, and is
then ready to be applied. The method of application
is as follows: The patient is stripped to below the
pelvis, the dress in the case of a female being pinned
round just above the pubes. A couple of very thick
elastic jerseys arethen placed on the trunk, fitting tightly
to the form without creasing. It is needful to put on
two jerseys, as the heat of the jacket when first applied
is considerable. The patient is then suspended by
means of the tripod and pulleys, made familiar to us
by Professor Sayre. The amount of suspension will
of course vary according to the requirements of the
case. Whilst these preliminaries are being arranged,
the jacket has been placed in a portable steam-bath
heated by gas, conveyed by an indiarubber tube from
any neighbouring gas jet. If there is no gas in the
house the kitchen oven will serve the purpose, only
the jacket must be well sprinkled with water before it
1s put in. It requires about three minutes to make
the jacket perfectly soft, but it wants some little
experience to know the exact moment at which it is
fit for application. Tt is then removed from the bath,
and placed as rapidly as possible on the patient. To
fit the jacket well it certainly requires the aid of two
persons. The surgeon should take charge of the back,
as the moulding to that part is the most important,
whilst his assistant proceeds as quickly as he can to
buckle the straps in front. A small hint here may be
useful to novices. The buckles are very hot on first
emerging from the bath, and unless your fingers are
well provided with cuticle, a pair of gloves will add
much to your comfort. The middle buckle, which will
be found generally to tighten the jacket round the
waist, is the first and most important one to secure.
I take it that the grip of the jacket round the
waist, especially on the female figure, is one of the
most important points to be attained. The jacket
must be made to fit well in that region, and thence
to glide without a erease down over the brim of the
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pelvis. The pelvic buckles should be the next closed,
and lastly the thoracic ones. During all this time the
surgeon is moulding the jacket to the form posteriorly.
I have found after some practice that the best way to
accomplish this is to encircle the patient with an arm,
placing the hand in front as an opposing force, whilst
with the other hand you knead the jacket into the
figure, using principally the ball of the thumb. Thus
the felt is pressed well into all the concavities. I have
found that a slight knock on the jacket with the
knuckle tells me if it is ¢ well home.” If there is any
interspace between the jacket and the skin a hollow
sound is produced on percussion. If, on the other
hand, the knock elicits a dull note, you may be sure
of a good fit at that spot. The jacket very rapidly
becomes hard and apparently inflexible, 1 say ap-
parently, for as a matter of fact the steam-softened
jacket remains pliant for some time. This is at once
an advantage and a warning. The advantage is that
you are able deliberately to complete your fitting for
some time, pressing in here and turning out an edge
there. The warning is that you must keep your
patient perfectly still for half an hour after the jacket
is fitted, or you will be disgusted to find it has given
way at some important point, and finally hardened
into a thing of wheals and creases. .

“Tf the patient is tolerant of suspension, the longer
he is kept up in reason the better, else he must be let
down and placed on a mattress prepared for him on
the floor. It is very desirable that the jacket sl‘it}uld
not be removed for some days, either by day or night.
In fact, I have had patients who have worn them
continuously for a month without inconvenience.

“The after-treatment of these cases is of greab
importance, and the idea that when a jacket 1s once
fitted you have done with the case must lead, and I
expect often has led, to disappointment. This is more
particularly the case in lateral curvatures. In such
cases the jacket is, after all, T was almost going to say,
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subsidiary to other means of treatment. But herein
is the special advantage of this method of spinal
support, that its use does not preclude the further
use of other curative methods. I allude especially
to extension by suspension and gymnastic exercises.
This necessitates the almost daily removal of the
jacket. There is a right and a wrong way of taking
off the jacket. The right way is, after the buckles
have been undone to slip the jacket round and remove
it laterally. The wrong way is to stretch it open
sufficiently wide to remove it from before backwards,.
by which proceeding the back is soon split. When
the jacket is off’ the patient may use the prescribed
exercises, and, finally, must be suspended for a longer
or shorter time. The apparatus for suspension can be
provided with the jacket, and need not include the
tripod. The pulleys may be attached to a beam or to
a hook serewed in over a door. But this rule must be
invariably observed—viz., the jacket must be reapplied
during the suspension of the patient. Asin removing
it, so in replacing it, it must be slipped on laterally.
During the early months of treatment the jacket.
should be worn at night as well as by day. Now there
1s another point to be attended to—much overlooked, I
expect, If the treatment of the case is producing
favourable results, one of the principal effects is a
straightened spine. It is manifest that an alteration
in the shape of the spinal column necessitates an
alteration in the support, if it is to be any longer a
support. To effect this the jacket must be again placed
in the steam bath and remoulded. And this will most
likely be required very soon, and sometimes very often.”

Hammock-suspension and plaster.— Mr, Richard
Davy has proposed (British Medical Jowrnal, 26th
June, 1830), to obviate some of the inconveniences
and possible dangers of Sayre’s method of suspension

by slinging the patient horizontally in a hammock as.
follows :—
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A piece of istrong canvas is procured, longer than
the patient’s height; and the arms are passed through
two slits in the canvas at suitable points, so that, in
the first instance, a loose canvas long apron, with ends,
one turned downwards over the chest and the other
on the floor, fits around the front and sides of the
body. This apron is then removed from the patient,
and a vest applied, of thicker material and far more
open mesh than those usually supplied by the surgical
instrument makers. The canvas hammock is next
slung, at two fixed points, by attaching its two folded
ends with two stout bandages ; and the surgeon should
test 1ts bearing power by the weight of his own body.
The patient is placed in the canvas face downwards,
and an aperture in the hammock is made over the
patient’s lips, to permit free breathing and conversation.
The patient is then finally localised in position,
according to the variety of spinal curvature (extension
by the head, arms, and legs being applied by those
surgeons who deem it to be necessary), and the surgeon
leisurely applies the plaster of Paris or other fixing
material, including the ecanvas, which of course has
been accurately cut to fit the dorsal contour. The
free current of air around the patient’s body, and, if the
surgeon please, the hammock’s suspension near to a
fire facilitates the regular and simultaneously complete
drying of the plaster; and so very comfortable are
young children in these hammocks, that they either
enjoy the swinging motion, or not unfrequently fall
asleep. When the bandage has firmly set (and not
before, for the patient can remain swung for any
reasonable space of time), the whole hammock and
patient are taken down ; and the superfluous ends are
neatly cut off with seissors, the canvas remnant acting
as an accessory vest to the patient’s frame.

Glue bandage.~-Mr, C. De Morgan adopted the use
of this bandage in the Middlesex Hospital, and thus
described it :—The best French glue should be used.
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It should be broken up and soaked in a little cold
water for some hours, and then melted in the usual
way in a glue-pot, as little water being used as pos-
sible. It is not necessary to soak the glue in cold
water, but if this is not done 1t will require the longer
heating. When it is to be used, about a fifth part
of its bulk of alcohol must be added—methylated
spirit answers quite well. At first this converts a
great part of the melted glue into a whitish coagulum,
but by a little stirring it all liquefies, and 1is then fit
for use. The alecohol is added to induce the rapid
drying of the glue, which would otherwise remain
soft for many hours, but when mixed with the spirit
begins to get firm on the surface very soon after it
1s applied, and in a short time becomes tolerably firm
throughout. It should be applied with a moderate-
sized flat hog’s-bristle brush. Supposing that a simple
fracture of the leg is to be treated, these are the steps
to be taken :—

The foot should be neatly and firmly bandaged from
the toes to the ankle. Two or three streaks of glue
along the sides and front will secure the bandage, so
that it need not be again disturbed. The leg from the
ankle to the knee should then be covered with a very
thin layer of cotton-wool—not the medicated wool,
as it 1s called, but such as is procured in sheets for
lining dresses. Of this a layer, not more than the
eighth of an inch in thickness, can be easily stripped
off, and smoothly applied to the leg. A cotton ban-
dage should then be rolled very smoothly and with
tolerable firmness up the leg from the ankle to the
knee, and well painted over with the glue. Another
bandage should then be placed over the first, and the
glueing process repeated. A third may then be ap-
plied and glued, and then a bandage should be put on
over all, and the leg placed in position, and retained,
if necessary, by sand-bags or junks. Of course, if the
surgeon please, he may apply strips of bandage, or of
any linen or cotton material he may find at hand,
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instead of repeating the rolling process. The glue
should be laid on freely, and brushed a little into the
bandage. In some cases two layers of the glued
bandage will be found sufficient. In others it may
be desirable to give greater support; but this ecan
always be done as an after-process. The leg should
be left at rest for from twelve to twenty-four hours.
The glued bandage must then be cut through its whole
length. This may be done with the ordinary secissors
used for the starched bandage, or a director may be
insinuated beneath the bandage and cut upon with
a sharp knife. If too long a time elapse before the
bandage is eut through, it becomes so hard that great
difficulty may be found in cutting it at all. When
the bandage is thus slit up, so great is its elasticity
that it may have its edges separated sufficiently to
allow it to be easily slipped off the leg; and when
left to itself it will resume its original shape, and this
elasticity it will retain for as long as it is used. A
strip not more than a quarter of an inch wide, and
running the whole length of the bandage, should now
be cut off from one edge, and holes punched oub
parallel to the edges on either side, and about half an
inch from them : into these ¢ eyelets’ are to be inserted,
such as are commonly used in laced bandages or boots,

The punching and insertion of the eylets are
rapidly done with the common instruments used for
the purpose, which, with the eyelets, can be had at
any tool-maker’s.

The bandage is now complete. If it is thought de-
sirable to strengthen it generally, or in any particular
part, this may be done by glueing on fresh strips of
linen. Itsappearance may be improved by glueing on
an edging of tape round the top and bottom, and along
the sides of the slit. It is reapplied to the leg, and
laced up as firmly as may be thought necessary. The
lace, if it is not furnished with a tag, is best introduced
on an eyed probe, and it should always be passed from
without inwards. If the tagisintroduced from within
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it always gets entangled in the cotton-wool, and the
process of lacing is extremely troublesome,

Thus a case is formed which is completely moulded
to the form of the limb, is very elastic, very firm, and
very durable, and which can be accommodated with
perfect ease to all the varying states of swelling of
the limb.

In situations where the roller cannot be conveni-
ently carried round the part, the splint can be just as
well formed by laying strips of linen in any direction
and glueing them. The eotton-wool of course adheres
to the first layer of the bandage, and comes off when it
is removed. It is applied in the first instance, in great
measure, to keep the glue from contact with the skin,

Paraffine bandage.—Mr. Lawson Tait having noticed
in some cases, especially compound fractures and
others involving discharges from wounds, that both
plaster-of-Paris and dextrine or starch bandages have
the disadvantage of becoming offensive by absorbing
the discharges, in order to obviate this, has proposed
to use the ordinary paraffine of commerce applied
with a flannel bandage of loose texture. The method
which he has found most convenient is to have as
much paraffine as is thought necessary melted and
placed in a china bowl, which is to be immersed in hot
water, to keep the paraffine in a liquid state. The
bandage is to be passed through the melted substance
as 1t 1s being applied ; and as the paraffine melts at
from 105° to 120° F., according to its quality, no fear
need be entertained as to scalding the patient. After
allowing five or ten minutes for the setting of the
bandage, two or three coats of the liquid paraffine
should be brushed over it so as to get a thickness of
a fourth or three-eighths of an inch, ang if necessary
another saturated bandage placed over all.

The advantages claimed for this method are its
cheapness—as paraffine sells at from fourteenpence
to eighteenpence per pound—its extreme lightness,

17




258 SAND BAGS.

its cleanliness, its neat appearance, and that it per-

fectly resists moisture. It is very firm, and, if cracked,
can be mended with a hot wire. '

Silica bandage.—Mr. Wagstaffe has used at St.
Thomas’s Hospital a bandage stiffened with silicate of
soda alone, or in combination with lime in the form of
common “ whitening.”

The silicates of potash and soda, dissolved in an
excess of caustic alkali, are now prepared in large
quantity in the manufacture of soap, and can be easily
obtained at a very moderate cost. Messrs. Hopkins
& Williams, of 16, Cross Street, Hatton Garden, have
supplied 1t in large quantities at 4d. a pound, and in
small quantities at 6d. a pound, and it can be obtained,
though inferior in character, at 2d. and 3d.—so that
it i1s not an expensive material.

The limb is to be left exposed to the air for about
half an hour, but there is no fear of any of the silicate
coming off after the first few minutes, and after half
an hour or less (varying with the temperature), the

— L —

bandage is firm enough to prevent movement. More-

over, the bandage continues to harden for about two
or three days, at the end of which time it should be
quite firm; but it is usually firm enough in a few hours
to insure immobility of a limb.

The solubility of the silicate in water is an advan-
tage, for it renders the removal of the bandage easy.

Sand-bags are very useful adjuncts in the treatment
of fractures, being laid on each side of the limb, with
or without the addition of splints. Care should be
taken that the material of which the bag is made is
sufficiently fine to prevent the sand from getting out
into the bed, and the sand itself should be the finest
sea-sand, and thoroughly dried,

- i,
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CHAPTER X,
SPECIAL FRACTURES.

Fractures of the skull are accompanied generally by
the symptoms of either concussion or compression of
the brain. 'When, therefore, the injury to the bone is
only slight, consisting merely of a simple depression
or crack of the calvaria with more or less concussion,
the house-surgeon may content himself with shaving
the head and applying cold to it, conjoined with rest
and darkness, unless more urgent symptoms should
supervene, when the advice of the senior officer should
at once be obtained.

When, however, the injury is complicated by a
wound of the scalp, rendering the fracture com pound,
or if it is comminuted and symptoms of compression
are present, no time should be lost in summoning the
surgeon of the day, since any operative interference,
to be of service, must be early; and, even should no
operation be requisite, it is but right that, in cases
which are always more or less ambiguous, the greatest
experience should be brought to bear upon them. The
house-surgeon must be careful not to mistake a bruise
of the scalp (the margins of which are often so sharply
defined as to resemble the edge of bone) for a fracture
of the skull with depression. With a little care, it
can be satisfactorily made out that the depression is
imaginary, and the fluctuation of the blood in the
centre of the tumour will assist in the diagnosis,
These cases must never be punctured, and only re-

quire time for the due absorption of the effused
blood. %

Fractures of the base of the skull may give rise to no
special symptoms at first, and be only detected by the
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flow of clear fluid from the ear after the patient 1s
placed in bed. Perfect rest in a recumbent position
is the best method of treatment, followed by the
exhibition of mercury, should acute head-symptoms
supervene.

Fractures of the spine are generally complicated with
serious damage to the spinal cord, producing paralysis
of the parts below the seat of injury, or, if very high
up, causing immediate death by cutting oft the nervous
supply to the diaphragm. Since time is the only
possible means of cure for these cases, the house-
surgeon’s care must be directed to the prevention of
bed-sores and disease of the bladder, by placing the
patient upon a water-bed from the first, and by draw-
ing off the urine at frequent intervals, and washing
out the bladder at least once a day (vide p. 85).

Fractured pelvis, resulting from a severe crushing
force or a fall from a great height, is but too often
complicated with rupture of some of the abdominal
viscera, and especially the bladder. The house-surgeon’s
first care must therefore be to introduce a catheter
and draw off any urine which the bladder may con-
tain-—the condition of which, bloody or otherwise, will !
help to the conclusion as to whether that viscus 18
injured or not. Bloody urine, though alarming, is by
no means a certain sign of rupture of the bladder,
since it may simply be caused by a bruise of the
kidneys, bladder, or urethra (vide p. 27 for diagnosis).
The most certain sign of rupture of the bladder is
when no urine can be drawn off by the catheter, while
it is shown by the history of the case that the bladder
must have contained a considerable quantity at the
time of the accident. If, as generally happens, the
urine has passed into the peritoneum, probably nothing
can save ﬁ;e patient ; but if, fortunately, the rupture
may have taken place in front of the membrane, it 18
just possible that timely incisions may do good, and

_—_ﬂ
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the visiting surgeon should therefore be summoned to
see the case. _

Rupture of the urethra is occasionally caused by
fracture of the pubic portion of the pelvis, and will
possibly impede the passage of the catheter into the
bladder, or subsequently give rise to extravasation of
urine (p. 83). o)

Treatment.—Absolute rest being necessary, it is
advisable to put the patient upon a fracture-bed, so
as to avoid all disturbance when the bowels are re-
heved, etc. A broad strip of leather plaster may be
fastened round the pelvis to keep the fractured por-
tions in position, and, where the injury has com-
minuted the anterior part of the bone, the finger
should be introduced into the rectum (or vagina) to
restore the fragments as nearly as possible to their
proper position,

Uccasionally the whole acetabulum of one side is
detached by a double fracture, and consequently is
pushed up by the contraction of the muscles of the
thigh, and it will then become necessary to make
extension by means of a long splint, which will take
is point of counter-extension from the opposite thigh,
by means of a fillet, similar to that recommended by
Sir W. Fergusson for the treatment after excision of
the head of the femur; or by a weight attached to the
foot, with a counter-extending perineal band in the
opposite groin.

Lractured nasal bones should be restored at once to
their proper position by means of a director introduced
into the nostril, and will generally keep in place with-
out any plugging of the nostrils, provided the patient
exercises ordinary care. These fractures are not un-
frequently accompanied by emphysema of the tissues
about the root of the nose and eyelids, which may
possibly be mistaken for commencin g erysipelas. The
best treatment is to paint the part with collodion,
which, if repeated a few times, will exercise pressure
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suthicient to prevent further escapz of air into the
tissues.

In every case of injury to the nose, it is well to
examine the condition of the septum, since it may be
displaced considerably with or without fracture. If
displaced, it should be at once carefully restored, under
chloroform, by means of a strong director or other
suitable instrument introduced into the nostril, and it
may be necessary to plug one nostril for a'time to keep
the septum in its place. Great care should be taken
to injure the mucous membrane-as little as possible.

Fig. 95.

Fractured lower jaw, in hospital practice, is generally
the result of a blow with the fist, and seldom of &
fall, though the patient may assign the latter as the
cauge of the accident. Care should be taken to examine
all the teeth, to see that a tooth has not dropped into
the fissure between the broken portions, as sometimes
happens, particularly in the molar region.

___——_.‘
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If the fracture is near the symphysis, it is advisable
to pass a piece of stout silk round the adjacent teeth
so as to bind the fracture together, but this cannot be
accomplished far back in the mouth. The wedges of
cork, ete., which are recommended, are, in the author’s
experience, unnecessary and useless, since they cannot
long be kept in position, and then roll about the
mouth, to the patient’s great annoyance. It has been
recommended to mould pasteboard or "gutta-percha to
the jaw externally, so as to form a splint for it, but
in the majority of cases the following bandage alone
will be found to form a quite sufficient and satisfactory
treatment.

A bandage, three inches wide and a yard long,
should have a slit four inches long cut in the centre
of it, parallel to and an inch from the edge, and the
ends of the bandage should be split to within a couple
of inches of the former slit, thus forming a four-tailed
bandage with a hole in the middle. The central slit
can now be adapted to the chin, the narrow portion
going in front of the lower lip, and the broad beneath
the jaw; and the two tails corresponding to the upper
part ot the bandage are then to be tied round the
nape of the neck, while the others are erossed over
them, and carried over the top of the head, as shown
in the illustration (fig. 95).

In bad cases of double fracture, a metal “plate”
Iined with gutta-percha, and fitted by a dentist upon
the teeth, or Hammond’s inter-dental wire splint, is
the most satisfactory mode of treatment,*

Fractured ribs are often very difficult of accurate
diagnosis, especially if the patient is fat; and in cases
of doubtful injury to the thorax, it is as well, there-

fore, to apply a broad flannel bandage at once, which
generally gives great relief.

* The various forms of apparatus for the treatment of frac-
tured jaw will be found at length in the author’s work on
“ Injuries and Diseases of the Jaws,’ 1884,
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When a fracture can be clearly made out, the appli-
cation of a broad piece of plaster, or better, of straps
overlapping one another slightly, from the spine to the
sternum of the affected side, will be the best treatment.
since the movements of the sound side are thereb}:
less interfered with than when the bandage is used.

Cases of injury to the thorax, by crushes, ete., with
or without fractured ribs, are materially relieved from
the consequent dyspncea by small doses of tartar emetic,
given for a day or two after the accident."

Fractured clavicle.—More forms of apparatus have
been contrived for the treatment of this fracture than
for any other, but the following are the methods most
in use in hospital practice.

A pad being placed in the axilla of the affected side,
a figure-of-eight bandage is taken round the shoulders
and behind the back ; wool being carefully adapted to
prevent rubbing at the axille. This may be con-
veniently effected by folding some split cotton-wadding
around a piece of bandage, and stitching it along the
front and back. The shoulders being thus drawn

1
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back, the arm is fastened to the side by a few turns of
bandage, being at the same time pushed outwards by
the axillary pad, while the forearm is carried in an
ordinary sling. .
. The disadvantage of this arrangement is the uncom-
fortable drag of the bandage behind the shoulders,
which is very irksome to the patient unless he con-
tinues in the horizontal position.

In the second method, a firm pad, three inches
thick at the upper part, but diminishing to an inch at

Fr |
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the lower end, which should be half-way down the
humerus, is to be fastened into the axilla of the affected
side by means of a piece of bandage stitched to it and
tied over the opposite shoulder. A bandage being
taken twice rownd the middle of the humerus, so as
to get a firm hold, is then to pass behind the body, and
a few times round the chest, enclosing the humerus
and binding it firmly to the side and in a vertical
direction (fig. 97). (The bandage is directed to be
taken across the back first, to counteract the tendency
there is to cross the humerus over the chest.) The
forearm, being now laid across the chest with the hand
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towards the opposite shoulder, is to be inclosed in a
regular series of turns round the body, a few of which
should be made to pass under the elbow and over the
opposite shoulder, so as to keep the arm from dropping
down.

To keep the apparatus firm, the bandages should be
carefully stitched both along the front and back of the
axillary pad and around the elbow ; or, if the surgeon
choose, he may add plaster of Paris or starch to the
above arrangement, and so thoroughly fix the parts.

Fig. 98. Fig. 99.

A very efficient plan of treating fractured clavicle 18
with two broad straps of stout twilled calico plaster,
as recommended by Dr. Sayre.

The first strap is looped round the arm just below
the axillary border, with the adhesive side outward,
and pinned or stitched, with the loop sufficiently open
to avoid strangulation. The arm is then drawn down-
ward and backward until the clavicular portion of the -
pectoralis major is put sufficiently on the stretch to
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overcome the sterno-cleido-mastoid, and thus draw the
sternal fragment of the clavicle down to its place. The
strap is then warmed, and being carried round the body
is fixed to it, and for better security is pinned or stitched
to itself behind (fig. 98). The second:strap having
a longitudinal slit for the elbow, 1s to be thoroughly
warmed and fixed upon the shoulder of the sound side
and carried across the back to the elbow of the affected
side, which is to be fitted into the slit. The elbow is
now to be pressed a little forward so as to bring the arm

Fig. 100.

vertically to the side, when the strap is to be carried
across the front of the chest to the shoulder, and there
stitched, thus enclosing and fixing the forearm and
hand (figs. 99 and 100).

The effect of this is to convert the humerus into a
lever, of which the first strap is the fulerum, and thus
to maintain the broken clavicle in position. A third
strap may be advantageously put round the chest, arm,
and hand, to keep the limb fixed ; or, still better, a few
turns of plaster-of-Paris bandage may be applied over
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the plaster, which, however carefully applied, is apt to
become loosened in time.

Lllis's apparatus for fractured clavicle is a simple
and efficient contrivance, which meets all the require-
ments given above, and i1s shown in fig. 101. Its great
advantage is the very serviceable crutch-pad, which is
efficiently supported by the strap passing over the
shoulder, and should be protected by a fold of flannel
from the perspiration of the axilla. The strap passing
round the body encloses the upper arm, and keeps it
perpendicular and fixed to the padded support of the

crutch, and thus the arm is prevented from being
crossed over the chest. The hand should be supported

by a simple sling.

Fractured humerus—If the fracture is near the
upper extremity of the bone, it may be conveniently
treated with a reetangular iron splint, to which a
crutch is fitted, with a screw so as to permit of
extension being made in the axilla (fig. 102). In using
this it will be necessary to bandage the forearm and
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lower part of the humerus carefully to the splint
before the screw is turned ; and care must be taken not
to press the crutch so foreibly into the axilla as to
roduce cedema of the limb. This splint 1s sometimes
fitted with a cap to pass over the shoulder and along
the outside of the humerus, which may be used or not,
at the fancy of the surgeon. _
Another method is to place only a pad in the axilla,
and then to mould a firm gutta-percha splint to the
shoulder and outside of the arm as far as the elbow.

Fig. 102.

A bandage is then to be carefully applied over the
splint and around the thorax, the walls of which, to-

ther with the pad, prevent dislocation inwards. The
hand and forearm should be bandaged, and the hand
carrvied in a sling, which should not extend beyond the
wrist, so as to allow the weight of the arm and elbow
to draw upon the fracture. Plaster of Paris or starch
may be advantageously used to keep the parts firmly
in position (fig. 103).

Fractures of the shaft of the humerus may be con-
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veniently treated with three straight splints, which can
be easily cut to the length required for each case. The
forearm being flexed, one splint is placed on the inside
of the arm, reaching from the axilla to the inner
condyle ; and care must be taken that the pad a little
overlaps the splint at the upper part, or it may excori-
ate the armpit. A second longer splint is placed on
the outside of the arm, reaching from the acromion to
the external condyle; and a third (or fourth if neces-

Fig, 103.

sary) may be placed in front or behind, between the |
other two. These may be bandaged to the arm ; or,
as shown in the illustration (fig. 104), a couple of linen
straps and buckles may be used. The forearm may be
placed in a sling (fig. 83), taking care that the elbow
is not pushel up ; or, better, the whole arm and fore-
arm may be covered with a bandage passing round
the thorax so as to secure immobility of the shoulder
joint,

J A rectangular splint on the inside alone, or on both
sides of the arm, and reaching to the wrist, may be
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used, care being taken to pad thickly near the con-
dyles ; or, what is better, to have a hole cut in the

Fig. 104.

splint to fit the projecting bone. The straight splints,
figured above, may be conjoined with the rectangular

IBASE 4 1N. THiIC K

Fig. 105.

inside splint, or the plaster-of-Paris bandage may be
employed alcne or in addition to other apparatus.
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Fractures at the lower end of the humerus fin
adults are best treated with an inside rectangular
splint ; and when the injury involves the elbow joint,
care should be taken that it is not injuriously ecom-
pressed by the bandages. In fact, it is better to avoid
taking the bandage over the joint at all, so as to
allow of the application of fomentations or evapora-
ting lotions, if necessary. In children, separation of
the lower epiphysis of the humerus is best treated
without any splint, the elbow being thoroughly flexed
and the arm bound to the chest.

Complicated injuries of the humerus or elbow-joint

Fig. 106.

may be satisfactorily treated, so long as the patient is 1nx
bed, with Stromeyer’s cushion (fig. 105). The measure-
ments here given are those for an ordinary man, bub
can be easily modified to suit each case. The cushion
should be made of folded blanket or some firm material,
and, when there is an open wound, be protected with
waterproof.

The cushion is fastened with one tape round the
neck and one round the body, and when the patient1s
recumbent the arm lies upon it without any other sup-
port (fig. 106). When, however, the patient is able to
sit up it will be necessary to pin a broad bandage round
the arm and body.
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Fractures of forearm.—The treatment will be the
same, whether the shaft of one or both bones of the
forearm is fractured. Two light wooden splints are
ordinarily used ; but surgeons differ as to their length,
some carrying the splints to the tips of the fingers,
while others make them reach only to the wrist. It
will, however, be found most satisfactory to have the
splints long enough to reach to the metacarpal bones,
s0 as to prevent motion in the wrist joint, but not to

Fig. 107,

interfere with the movements of the tingers (fig. 107).
Care should be taken, in selecting the splints, to have
them “very little wider than the limb itself—only
enough, in fact, to take off the pressure of the band-
age, since otherwise the limb will roll about between
the splints, and a very indifferent cure will be
effected,

The splint for the front of the arm must be a little
shorter than the other, to allow of the elbow being

18
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easily flexed ; and in padding the splints, care should
be taken to make the stufling rather thicker in the
centre than at the sides,

Although the position which the arm will ultimately
assume will be between pronation and supination, in
setting the fracture and in first applying the splints
the limb should be supinated, by which step the bones
will be brought parallel to one another. Having
satisfied himself that the broken bones are in proper
apposition, the house-surgeon should then gently lift
the limb on to the back splint, and lay the front one
upon it ; next, grasping the two ends of both splints
firmly, he should bring the arm intoa position midway
between pronation and supination, and hold the splints
while an assistant passes a strap of adhesive plaster
around each end of them, so as to fix them securely
(fig. 107). By thus avoiding all muscular action on
the part of the patient, the chances of displacement
are greatly diminished, and the bones will probably he
in much better position than if the splints are put on
after the rotation has been made. A bandage can
afterwards be applied over the splints, and the arm
suspended in an ordinary sling.

A single splint is sometimes made use of : and in
that case the hand is generally pronated, and the splint
is carved to fit the wrist and metacarpal bones.

In children the bones of the forearm may be bent
or partially broken (‘green-stick fracture . I
either case chloroform should be given, and the bones
be forcibly bent back into their proper shapes, even
at the expense of a complete fracture of the ulna, for
if this is not done at once great permanent deformity
will ensue.

('olles’ fracture.—For the treatment of this fracture
of the lower end of the radius, it is necessary that the
hand should be adducted ; and for this purpose such &
splint as is shown in the illustration (fig. 108), or a
more perfectly pistol-shaped one, as preferred by some
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surgeons, may be employed. The practice variesas to
which side of the limb the splint should be applied to ;
most surgeons, however, preferring the palmar aspect.
In applying the splint, the limb should be firmly
grasped, and the hand adducted until the bones come
into proper position, when the splint may be applied

Fig. 108.

to the palmar surface, and held there, while a strap
of plaster is applied round the hand, and another
round the upper part of the forearm, to keep the limb
in the necessarily strained position. A bandage should
afterwards be applied over the hand and at the upper
part of the forearm, but not over the seat of fracture,
as it would tend to displace the broken ends.*

‘ Gﬁ?‘dm:fﬂ splints for Colles’ fracture are mueh used
in Dublin, and have the advantage of leaving the

Fig. 109,
fingers free, and thus avoiding subsequent stiffness.
The palmar splint (fig. 109) is hollowed out to receive

* Vide illustration with pistol-splint applied to the dorsal
surface, in Erichsen’s “ Science and Art of Surgery.”
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the forearm, which is placed in the prone position, and
with the hand hanging over the end, A convex ridge
is placed on the radial side of the splint, which keeps
the fragments in position, and this is aided by the
hollow upper splint (fig. 110), which is broader at the

Fig. 110.

" lower than at the upper end, and has an overhanging
lip on the radial side. Simple padsare adapted to each
splint, and the fracture having been reduced, they are
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Fig. 111.

applied to the limb, and fixed with straps and buckles
as shown in fig. 111.

Carr's splints for Colles’ fracture are of American
origin, and give better results than any others by
allowing motion to the fingers, and thus preventing
ctiffnes The palmar splint is thickened on 1ts radial
border, as in Gordon’s splint, in order to press against
the broken bone; but the angle at which the bar for "
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the hand to grasp is set (fig. 112) gives much more
ower of adduction. A double fold of flannel being
laid on the splint, the arm is laid upon it, and a few
turns of bandage being made round the middle of the
forearm, the hand is made to grasp forcibly the bar.

Fig. 112.

The dorsal splint is then applied with a fold of flannel
beneath it, and the two splints are firmly bandaged on,
the fingers being left unbound, so that they may be

Fig. 113.

freely exercised (fig. 113). The back splint may be left
off at the end of a fortnight, and the palmar after
four weeks.

Fractured metacarpal bones.-——If one of the central
metacarpal bones is broken (generally in fighting), it
will be most efficiently treated by placing a stout ball
of tow in the palm, and then flexing the fingers forcibl y
upon it until the fracture is reduced, when the hand
must be retained in position by bandaging the fingers
firmly down to the wrist, the metacarpal bones being
left uncovered. If one of the lateral bones or that of
the thumb is broken, a palmanr splint, of either wood
or gutta-percha, and thickly padded, may be employed ;
and it may be necessary to flex the fingers over the top
of the splint, before the broken bone can be properly
adjusted.
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Fractured phalanges are readily treated with a splint
of wood or gutta-percha, and a bandage similar to that
figured for the finger (p. 206). It will be found con-
venient to pad the splint by wrapping it up in a suit-
able piece of lint, two or three times folded; and it
will be best to make it long enough to reach well into
the palm of the hand.

Fractured thigh.—The long splint, with a perineal
band, is one of the commonest modes of treating
fracture of any part of the femur. In applying it, care
must be taken to select a splint long enough to reach
from the lower part of the axilla to a few inches beyond
the heel, and that in children the splint is not wider
than the thickness of the limb, or it will be impossible
to prevent the thigh from rolling beneath the bandage.
A useful addition to the long splint is a small wooden
cross-bar, fastened below the splint and a few inches
from its lower end. This both obviates injurious pres-
sure upon the patient’s heel and prevents the rolling of
the limb to one side, and is therefore a great assistance,
especially in cases of hip-disease. In some hospitals,
Desault’s splint, with a foot-piece, is preferred to the
plain lath commonly known as Liston’s splint.

The perineal band is a most important part of the
apparatus, and is best made of a piece of soft cotton
bandage stitched so as to form a long narrow bag, and
then stuffed with cotton-wool. This should be long
enough to reach from the middle of the groin to the
corresponding point behind, and to each end of it
should be attached stout tapes, which will work much
more easily through the holes in the top of the splint
than any bandage. It has been recommended to cover
the perineal band with oil-silk ; but it will be found
that the perspiration, to say nothing of the urine in
the case of children, will soon cause the oil-silk to
fray out and excoriate the groin. If it is desired to use
some waterproof material, the thin indiarubber cloth
will be found to be the best.
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To apply the long splint.—The splint having been
carefully padded, and the perineal band prepared, the
house-surgeon should envelop the ankle in cotton-wool,
and then make two or three figure-of-eight turns with
the bandage around it, so as to get a firm hold on the
foot. Then placing the splint by the side of the limb,
the bandage 1s to be carried around its lower end, and
through the notches cut for the purpose, so as to fix
the foot ; great care being taken to insert cotton-wool
wherever there is any pressure, and to avoid crushing
the smaller toes against the splint. The bandage is
then carried regularly up the leg; and it will be found
that the ficure-of-eight method can be advantageously
used all the way, without any “reversed turns,” the

i

3

i g T

” -
NSt g a0 =T
St e MU :

———

Fig. 114,

erossings of the bandage being made along the line of
the splint. The knee having been included in the
han'da.ge (unless the fracture is very low down), the
perineal band should be adjusted ; and one assistant
should then make extension on the foot, while another
tightens the perineal band, until the house-surgeon 18
satisfied, by manipulation and measurement, that the
fracture is properly set, and that the limb corresponds
with its fellow in length. The tapes of the perineal
band should then be ecarefully tied, and a broad roller
must be carried round the thorax to confine the upper
end of the splint ; but the bandage on the thigh need not
be carried any higher, since the seat of fracture is best
left, exposed (fig. 114). When the fracture is high up in
the shaft, some surgeons prefer to add a small straight
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splint to the above, placing it over the fracture, and
securing it with a couple of straps and buckles ; others
again employ, in all cases, three splints to surround the
thigh, in addition to the one on the outer side.

A sand-bag laid along each side of the limb will help
materially in keeping the limb quiet ; and, in children
or unruly patients, it will be well to fasten a broad
bandage or sheet over the thighs and trunk, so as to
prevent attempts at sitting up, etc. In very young
children, it will very much relieve the irksomeness of
the confinement, if a hole is cut in the bandage or
sheeting, through which the sound leg can be kicked
about as much as may be desired without detriment to

Fig. 115.

the fractured limb, which may, for additional security,
be fastened by a bandage to the bottom of the bed.
The constant wetting of the bandages with urine is
a great drawback in the treatment of children, and
may be best combated by smearing the upper part of
the thigh bandage with plaster of Paris and afterwards
varnishing it, and by changing the perineal band occa-
sionally, unless made of indiarubber cloth.
Hamilton’s plan of applying a long splint to each
thigh, the two splints being fitted into a cross-bar at
the feet, is exceedingly useful in children, who can
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then be lifted with the greatest ease, and turned from
side to side for washing, etc. (fig. 115). Itis not neces-
sary to apply a perineal band on the sound side, and
the bandage round the trunk may be advantageously
replaced by a broad belt of plaster.

Plaster of Paris or starch may be advantageously used
from the first, without splints, and no special directions.
need be given for their application; or they may be
added to the long splint, so as to prevent all possibility
of movement,

The double-inclined plane, if used, may be formed
of an ordinary MacIntyre iron splint, screwed to the
proper angle; or, what is preferable, a wooden stand
made to fit the bed, on which a double incline can be
at once made to any height, may be employed. Most
forms of fracture-bed allow of this position being
assumed, and in cases of severe compound injury, or
fracture of both limbs, recourse may be had to that
method of treatment at once.

Extension by straps of plaster.—The practice of
making extension by means of straps of adhesive plaster
having come into vogue in America, it has been
adopted by many surgeons in this country, and has the
advantage of obviating injurious pressure about the
ankle, A strip of plaster, two inches wide, is cut long
enough to reach from immediately above the knee to
the sole, and up again on the opposite side of the limb,
leaving a loop, eight or ten inches long, below the
foot. This is carefully applied to the limb, a bandage
i§ carried over it, so as to prevent any possibility of
its slipping, and a piece of wood or gutta-percha may
be placed in the loop and across the sole of the foot,
to prevent its being pressed upon by the plaster.

The loop at the middle of the plaster, which, it will
be observed, exercises traction without compressing
the ankle, may be secured in one of the notches of the
ordinary long splint; or extension may be produced
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without a splint, by attaching a weight to hang over
the end of the bed, as shown in fig. 116, and fixing

Fig. 116.

the patient by means of a perineal band attached tos
the head of the bed; or, if preferred, the foot of thes

Fig. 117.

bed may be raised so as to prevent the patient slipping
down.
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By employing a pulley for the rope to work over,
this contrivance is rendered more perfect. Fig. 117

shows a double pulley fitted to the
bed and carrying a flat-linked chain,
which is in use in University College
Hospital, and by which the line of
traction can be readily adapted to
suit each case.

An Ameriean mode of making ex-
tension is by using a long splint with
a perineal band, and a cross-bar
going below the sole of the foot.
The limb is mnot bandaged to the
splint ; but extension is produced by
a loop of plaster, which 1s acted on
by a tourniquet or some similar con-
trivance, attached to the cross-bar,
and thus any degree of extension can
be made.

An improvement on this method,
by which elastic tension of the limb
18 constantly maintained, was intro-
duced in University College Hospital
by Mr. Buckston Browne, when
house-surgeon, and is shown in figs.
118 and 119. The foot-piece (c) is a
piece of stout wood four inches by
two and a half, notched to receive
a stout indiarubber ring (r), known
in the trade as a “horse’s cutting
ring” (from its use as a guard for
the fetlock). The foot-piece and the
ring are secured to the limb by means
of an ordinary stirrup of stout strap-
ping, two inches wide, extending
above the knee, so as to relieve the
joint from strain. A long splint is
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prepared, reaching from the axilla to about eight inches
beyond the foot, to the lower four inches of which is
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screwed a piece of

& = ot 2 r: ﬁ;l
P A "
—
7 ;
e - 1-"!? "

Fig. 119,

one-inch plank (A) about eight
inches long. This piece of wood
throwsthe direction of the traction
into a line with the axis of the
limb. The limb is then bandaged
in the usual way to the long splint,
the bandaging being begun above
the ankle. When the bandage
has been carried above the knee,
the leg and splint are grasped
together by the surgeon, and
extension i1s made while the
perineal band is tightened. A
hip spica and a body roller com-
plete the bandaging, but it is
well to secure the body roller to
the splint by a row of tinned
tacks. (In the figure the ban-

| daging is left imperfect to show

the perineal band.) Then on the
plank (a) is screwed the bracket
(B),through which slides the stem
(D) of the hook (). Along the
stem and below the bracket runs
the serew-nut (¢). The hook is
now fixed to the ring; and the
stem being passed through the
bracket, extension can be made
by screwing up the nut. The
bracket and stem are similar to
those sold by ironmongers for
securing the cords of window-
blinds, except that in place of the
hook thereisa little grooved wheel.
This wheel is easily changed for
a hook; or the whole apparatus,
ring and hook, can be obtained
from Messrs. Mayer and Meltzer,
of Great Portland Street.




ELASTIC EXTENSION OF FRACTURED THIGH. 285

Another method, also introducing the use of an
indiarubber band to keep up constant extension in
cases of fractured thigh, was employed by Mr. De

Morgan at the Middlesex Hospital.
A long splint is fitted, about six
inches from its lower end, with a
cross-bar which passes beneath the
foot, and has three small pulleys fixed
in it—one in the foot-piece, and one
at each end of the splint. A loop
of plaster being arranged as above
directed, a cord is attached to it and
passed over the pulleys in the foot-
piece and lower end of the splint,
and up the outside of the splint,
where 1t 1s attached to an india-
rubber ‘accumulator,” or door-
spring. The other end of the india-
rubber 1is attached to another cord,
which is carried over the upper
pulley, and attached to a well-padded
perineal band, as shown in fig. 107.
If the length of the ropes is pro-
perly adjusted, the spring is kept in
constant action, and extension is
maintained.

In order to facilitate this, Mr. De
Morgan employed a piece of hard
wood, four inches long, an inch broad,
and half an inch thick, in which
are three holes, to one of which the
indiarubber is attached, whilst the
end of the upper cord passes through
and is firmly held by the other two.
By this the cord can be easily tight-

Fig. 120.
ened after the manner of the ropes of a tent.

Thomas's splints.—For the treatment of disease of
the hip and knee-joints, Thomas’s splints are very
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useful, if applied properly. The hip-splint (fig. 121)
consists of a piece of flat malleable iron, from three-
quarters to one and a quarter inch in width, and from
three-sixteenths to one-quarter of an inch thick, long
enough to extend from the lower angle of the scapula,
perpendicularly over the buttock and back of the thigh
to the middle of the leg. Metal hoops attached to
this encircle the thorax, the upper part of the thigh,
and the middle of the leg, which
they are to fit accurately. The
splint is lined with a layer of
felt, and covered with *basil-
leather,” and is attached to the
body by straps over the shoul-
ders and round the waist, and a
bandage round the thigh.

In cases of early hip-disease
there is no difficulty in fitting
the splint to the patient, who:
should stand with the foot raised
on a block so as to bring the
pelvis straight. In more ad-
vanced cases, where the thigh is.
flexed, it will be found sufficient
to lay the patient in the splint,
so that he may be absolutely
on his back, when in recent cases.
the weight of the limb will
gradually stretch the muscles.
and ligaments, and in a few days
bring it down into the splint. Or, in old cases, the
iron bar must be bent up to fit the back of the flexed
limb, and then gradually straightened, with the limb
in it, by means of a suitable wrench.”

One great advantage of this splint is that it permits
of the patient getting about upon crutches, while
wearing a patten on the sound side so as to raise the
foot of the diseased side completely off the ground
(fig. 121). A caution is necessary, that a child’s patten
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requires to be higher than an adult’s, or it will be
found to put the diseased limb to the ground.

The knee-splint (fig. 122) consists of an ovoid iron
ring, three-eighths of an inch thick, varying in size
according to the age of the patient, and covered
with felt and basil-leather. From this two iron rods
pass down the sides of the thigh, the inner one form-
ing an angle of 55° with the ring, and are inserted into

a patten carried some inches below the foot. Across
the two iron rods is stretched an apron of basil-leather
to support the limb; but this is practically useless,
and had better be removed, the limb being fixed
with straps of plaster. A patten is to be worn
under the shoe of the sound limb, so as to bring
it to the same length as the splint, which, when
properly fitted with a strap over the shoulder (fig. 123),
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transmits all shocks directly to the pelvis, leaving the
knee at rest.

The success of this splint, as a means of fixing the
knee, depends altogether on its being properly applied.
Immobility of the limb must be secured in the
longitudinal, lateral, and antero-posterior directions.
Two strips of strapping, about three inches wide, and
long enough to reach from the head of the tibia to
twelve inches beyond the sole of the foot, should be
prepared and fixed along each side of the leg; they
should be secured by another strip, about an inch
wide, wound spirally round the leg, and by a flannel
bandage applied over all from the ankle to the knee.
The splint should next be put on and pressed firmly
upwards, so that the collar at the upper end rests
against the tuber ischii, and then the free ends of
the pieces of strapping above described should be
fixed to the ring at the lower end of the splint; by
this means longitudinal displacement is checked.
Transverse and antero-posterior displacement must be
prevented by applying transverse strips of strapping
round the limb and the splint, opposite the middle of
the thigh and the middle of the leg, in the following
manner :—A piece of strapping, about three inches
wide, should be fixed round one of the lateral bars of
the splint opposite the calf of the leg; the strapping
should then be carried beneath the leg and round
between it and the opposite longitudinal bar of the
splint, and returned to the bar from which it started.
It should next be carried beneath the limb to the
opposite bar, round which 1t should be passed at a
slightly higher or lower level than on its fellow ; the
strapping should finally be carried round the leg,
between it and the bar from which the strapping
originally started, and should be finished off by en-
circling the entire splint. The piece of strapping for
the thigh should be applied in a similar manner, bubt
-t should start from the opposite bar. A third piece
of strapping should be carried from bar to bar behind
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the limb, opposite the popliteal space; and a flannel
bandage should be put on over all, from just above the
ankle to the groin. (Pollard.)

The foot-piece shown in fig. 121 is added for cases
of disease of the ankle and foot, and slides up and
down between ¢ and D, where the rods must be
strictly parallel.

Fractured patelle.—In treating the ordinary trans-
verse fracture of the patella, a plaster-of-Paris bandage
over cotton-wadding forms the simplest and most
effective apparatus., If the case is seen immediately
after the accident, the plaster must be applied at once,
but if effusion of blood and synovia has already taken
place into the knee joint, this must be aspirated with
a fine needle, and the plaster bandage be then applied.
It the fluid is not withdrawn by the aspirator, it is
important not to put on any apparatus too soon.
The knee joint must have been injured to a certain
extent, and will require rest, cold lotions, ete. , for some
days, before the swelling subsides. The portions of
bone should be approximated as closely as possible,
and all the muscles of the limb relaxed, by making
the patient sit up in bed, and by raising the whole
limb to a convenient height on pillows or a leg rest.

When all inflammatory action in the joint is past, if
the patient is kept in bed, a simple splint at the back
of the knee, with two straps of plaster to hold the
fragments together, will answer very well ; or Wood’s
splint may be employed, which is merely a back splint
with hooks put into it, to give fixed points for the
bandage to act from, and so to drag the parts together.
A broader splint than the common ones will be the
best for this purpose, since thus all pressure on the
sides of the knee joint will be avoided ; and it is well
to bandage the thigh carefully, from above down-
wards, so as to counteract the action of the extensor
muscles (fig. 124).

Elastic traction without pressure upon the nutrient

19
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vessels of the bone has been applied by Mr. Manning,
a late house-surgeon of University College Hospital,
as follows:—A many-tailed bandage is formed by
stitching seven or eight broad straps of plaster to a
piece of stout bandage. This latter is brought to the
back of the thigh, around which the slips of plaster
are firmly fixed, and is then carried through a slit in
a straight wooden splint upon which the limb is laid.
The foot and leg are next carefully bandaged to the
splint, so as to keep the lower fragment in place, and
elastic traction is maintained upon the upper frag-
ment by attaching an elastic band to the end of the
bandage and fixing it to the heel of the splint.
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Fig. 124,

Traction upon the fragments, by means of plaster
and a weight, may be employed, as described by
Myr. Callender. The limb being secured to a back
splint, crescentic pieces of plaster are fitted above and
below the patella, and for some distance on the limb,
and are secured by bandages carried round the splint.
A cord is then attached to a loop in one horn of the
lower crescent, and being passed through a loop in the
corresponding horn of the upper crescent, is brought
down to meet its fellow of the opposite side in a double
pulley projecting from the foot-piece, so that the weight
attached to the cords may hang beyond the bed. The

-

traction would necessarily draw the two fragments
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together. The same result would be gained by employ-
ing the pulley attached to the bed (fig. 117) without
the use of a splint.

Mr. Teale, of Leeds, finds that equally good results
are obtained with sand-bags only as with complicated
apparatus, and recommends that the patient should be
simply confined to bed for six or eight weeks, and
when allowed to get up should be fitted with a soft
leather splint, which will limit but not arrest the
movements of the joint.

Fig. 125,

Plaster of Paris, if not employed from the first, is
particularly applicable to the treatment of this fracturc
when all active mischief has disappeared, and may be
applied alone, or in conjunction with a light wooden
splint at the back of the knee. This method has
the great advantage of enabling cases to be treated
as out-patients much earlier than would otherwise be
| possible.

The joint must be kept fixed for many weeks, for if
flexion be permitted, the tissue uniting the fragments

B e
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will become stretched and will permanently weaken
the limb. When the plaster bandage is removed, a
leather splint (fig. 125), made to lace up the sides,
may be conveniently worn for some months. It has
the advantage of yielding slightly in course of time, as
the straps are lengthened, and thus of permitting
restricted movement of the knee. This leather splint
will be found of great service also in cases of rupture
of the extensor muscles of the thigh.

Fractured tibia may be treated, from the first, most
satisfactorily, with the plaster-of-Paris, the starch, or
the silicate bandage.

MacIntyre's iron splint is a good but rather cumber-
some method of treatment, and, unless care be taken

Fig. 126.

to have the splint no broader than the limb, it is apt
to shift to one side as the patient moves in bed. The
splint should be slightly flexed at the knee (by means
of a screw beneath); and the foot-piece made of a
suitable length, and placed at rather more than a right
angle to the leg-piece. It isusual to fasten to the splint
a piece of bandage, which is intended to go beneath
the heel; but this will generally be unnecessary, if
the foot is properly secured to the foot-piece, and it 1s
rather apt to rub the patient’s skin (fig. 126).

A turn or two of bandage having been made around
the ankle in order to fix the roller, and the foot having
then been secured to the splint, some cotton-wool
should be inserted between the malleoli and the side
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of the splint, to prevent any rubbing at those points ;
and the fracture being in proper position—the best
criterion of which i1s that the great toe is in a line
with the inner border of the patella—the bandage can
be carried round the splint and as far up the leg as
may be deemed necessary. Another roller around the
thigh and upper part of the splint will complete the
arrangement, which can be rendered infinitely more
comfortable to the patient by slinging the whole limb

Fia. 127,

either to an ordinary cradle or in a Salter’s swing,
which allows of more extended movement on the
patient’s part, and gives great facilities for dressing
compound fractures, ete. (fig. 127).

A practical point of importance is, that whenever a
fractured tibia shows a tendency to “ ride,” the cure is
to be found in thoroughly raising the foot. However
firmly a limb may be fixed to a splint, it “ gives” a
little to the weight of the limb, and suspension by
the foot will generally get over the difficulty.




294 FRACTURED TIBIA.

In setting a fractured tibia, care should be taken
that the foot is exactly at right angles to the leg, and
that the inner border of the great toe is in a line
with the inner border of the patella.

In many hospitals three splints are employed for all
fractures of the tibia, the back one being a straight
splint reaching to the ham, with a foot-piece at right
angles, and the side-splints having foot-pieces also to
pass on each side of the limb. Inapplying it, the foot
is secured to the foot-piece in the ordinary way with a
bandage, which is only carried up to the ankle, and
another is used to confine the limb to the splint above,

being applied immediately below the knee. A broad
piece of gutta-percha enveloping the limb and the
marging of the splint may be substituted for the upper
bandage. The side splints are best attached by linen
straps and buckles, so that they can be readily taken
off, if necessary (as in dressing a compound fracture),
and the whole limb can be swung in the manner
recommended above. The whole arrangement s shown
in the accompanying illustration (fig. 128), from a
sketch of an actual patient.

Arnold's splint and cradle (fig. 129) is a very useful
apparatus for compound fractures. In it the limb is
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fixed upon a narrow iron back-splint, which can be
slung from the cradle with straps. Side-splints of
straight pieces of lath, or, better, with foot-pieces, asin
fig. 128, can be attached by straps, so as to be easily
removed in order to dress a wound.

Fig. 129.

Hester's apparatus, which is very effective, and in
constant use at the Westminster Hospital, resembles
the ahove arrangement in having the advantage of
the swing, as the splint is suspended from rollers
and a cradle, which allow of the free movements
of the patient. In making use of it, the knee is
first firmly fixed, a pad being placed below the tuber-
osity of the tibia, and another below the head of the
fibula ; the foot being well strapped to the foot-board.
Extension is then made by means of a serew under-
neath, and thus shortening is effectually prevented ;
whilst the side-splints, when screwed on, keep the limb
perfectly steady.

Side-splints, commonly known as Cline’s (fig. 130),
the foot-pieces of which ought to be at right angles to
the leg, may be used alone for fractures of the tibia, and
the limb may be kept straight andin a swing, or be semi-
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flexed and laid upon its outer side. The latter method
1s the ordinary treatment for simple fractures of the
tibla in some hospitals, and the flexed position is found
to relax the muscles very efficiently, and to permit of
proper coaptation of the broken ends more readily
than any other plan of treatment. A bandage is not
necessary in this method ; the splints being sufficiently
secured with straps and buckles, and the limb being
laid upon a pillow with the knee bent.

Side-splints are sometimes made with the toe-piece
on one side cut off, but there seems to be no rule as to

Fig. 130.

which side of the foot the truncated splint should
properly go upon, and it will generally be found more
convenient to have the two splints of the same shape.
There is sometimes a difficulty in reducing a fractured
tibia owing to the contraction of the muscles of the
calf, and this may be obviated by flexing the knee joint
as in the case of dislocation of the ankle (g.v.).

Fractured fibula.—1f the fracture is at the upper
part, where the displacement will be slight, the plaster-
of-Paris or starch bandage will answer every purpose,



—

AFTER-TREATMENT OF FRACTURES. 297

or the limb may be put up in side-splints with the leg
extended.

When the fibula is broken towards®the lower end
(Pott’s fracture), with or without dislocation of the
foot and fracture of the inner malleolus, Dupuytren’s
short splint may be used, and in applying it two or
three cautions are necessary. In the first place, it
is to be applied on the fibial side, so as to draw the
foot in that direction, with the view of throwing the
broken ends of the fibula outwards. Secondly, the efli-
cacy of the splint depends, in a great degree, upon the
pad, which is to be made very thick opposite the point
of injury, but thin in the other parts—only sufficient,
in fact, to protect the limb from pressure. The foot
is now to be bandaged firmly to the lower end of the
splint, the notches in which will allow of considerable
traction being used ; and the bandage is to embrace
the malleolus, but not to go more than an inch above
it. The thick pad being now carefully inserted between
the limb and the splint, immediately opposite the point
of injury, another roller is to bind the top of the splint
firmly to the tibia, immediately below the knee, but is
on no account to be prolonged to the point of fracture.

Some surgeons prefer to apply the upper bandage
first, as giving more purchase in bringing the foot
straight. The drawback to this method is the un-
comfortable strain kept up upon the foot, and Pott’s
fracture may be equally well treated with side-splints
or even a back-splint.

Lractures of the jfoot are generally the results of a
severe crush, and need no special mention here. The
os caleis is occasionally broken across by falls upon
the heel, and the treatment is the same as that for
ruptured tendo Achillis (p. 56).

After- treatment of fractures.—The treatment of cases
of fracture, after they leave the wards, devolves gene-
rally upon the house-surgeon, who should see that the
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retentive apparatus is worn long enough to perfect the
nnion of the fracture, but not so long as to interfere
with the use of the limb. A weakly united or un-
united fracture should be brought under the notice of
the surgeon at once, and so also any case in which
great loss of power in the limb exists.

The stiffness of the joints above and below the
fracture due to the wearing of splints and bandages
for some weeks is to be treated by frictions with oil
and passive movements systematically carried out by
the patient or his friends. When, however, a joint
is firmly locked by adhesions within or without the
articulation, the patient should be put under chloro-
form, and forecible flexion and extension be made. If
this is not done, the patient may probably drift into
the hands of a “ bone-setter,” who will certainly tell
him that some bone is “ out,” and by forcible manipula-
tion will produce a cracking, taken by the ignorant to
show a reduction of a neglected injury.



—————

CHAPTER XI.
DISLOCATIONS.

Tuae dislocations which ordinarily come under the
house-surgeon’s care are those of the upper extremity,
those of the lower being of very much less frequent
occurrence, and for that reason, as well as for their
greater severity, being usually referred to the visiting
surgeon.

The existence of a dislocation will be evidenced by
the deformity produced in the joint, the ordinary shape
of which will be materially altered, while the extremity
of the displaced bone will form an unusual projection
in the neighbourhood of the articulation. The limb
will have assumed an unusual position, in which it will
be fixed unless the dislocation should happen to be
complicated with a fracture of the shaft of the bone,
in which case there will be an abnormal amount of
motion in the lower part of the limb, while the upper
part will remain fixed and distorted. In recent disloca-
tions there will be no sensation of crepitus; but in
old cases there may be a spurious form of it present,
resulting from effusion in the neighbourhood of the
joint, Dislocations may be simple or compound, and
may be conjoined with fractures either of the articula-
tion or of the shaft. Compound dislocations, being
uccidents of great severity, in which the question of
immediate operative interference will be involved,
should be referred without delay to the visiting
surgeon. In cases of dislocation with fracture of
the shaft of a bone, the fracture should be set and
put up firmly in splints, ete.,, and. the ‘dislocation
immediately reduced ; but dislocations with fracture
of the articulation must frequently be left in their
abnormal positions, (Vide p. 229.)
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Simple dislocation can be reduced, for the most
part, by manipulation or by extension, without the
administration of chloroform, though that agent must
always be resorted to at once if any difficulty should
be encountered from muscular resistance. If the
pulleys are obliged to be resorted to, care should be
taken to have a good fixed point to which they may be
attached, and to protect the limb from injury during
their action, by the application of a wet bandage.

Fig. 131.

The clove-hitch is the knot ordinarily employed to
obtain a firm hold of the limb, and may be made of
stout bandage, or, what is better, a stout skein of
worsted, which not only takes a better grasp of the
limb, but is less likely to inflict damage upon it
than a bandage or rope. To make a clove-hitch
the operator grasps the worsted with his left hand,
and forms a simple loop in it with his right, as
shown in fig. 131, where a cord is employed for the
sake of greater distinctness. Holding the first loop
with the left thumb, he then makes another similar
loop, and grasps it with his right hand ; and finally,
by passing the one last made beneath the tirst, com-
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pletes the clove-hitch (fig. 132). The hitch is easily
slipped over the limb to the required point, which
should be protected by a few turns of a wet bandage
around it, and the hook of the pulleys can then be
attached to the other end of the worsted loop.

There is some difference of opinion as to the point
on which traction should be made, most surgeons
preferring the extremity of the dislocated bone, while
a few attach the pulleys to the extremity of the limb
in order to gain additional leverage. It will be found,

H"‘"I"“
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Fig. 132,

however, in most cases, best to apply the clove-hitch
on the end of the dislocated bone itself, since by that
means all possibility of injuring the intervening joints
is avoided.

Dislocated jaw (indicated by the widely gaping mouth
if the dislocation 1s double, or by the chin being
thrown to the opposite side if one condyle is dis-
placed) is readily reduced by passing the thumbs,
protected by a towel, along the molar teeth to the
angle of the jaw, and then foreibly depressing that
portion of the bone ; when the jaw will be immedi-
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ately drawn into its proper position by the contraction
of the muscles of mastication.

Dislocation of the acromial end of the clavicle is not
very uncommon, and is readily enough reduced by
drawing the patient’s shoulders back, while the thumb
is pushed against the bone so as to thrust it into its
proper position. The difficulty always is to retain the
bone in its proper place, and this may be attempted
by placing a pad over the point, and bandaging firmly
through the axilla and round the chest ; but all treat-
ment generally proves futile.

Dislocation of the hwmerus, as ordinarily met with,
i.e., beneath the coracoid process, or into the axilla,
can be reduced most readily by manipulation, either by
fixing the scapula with the left hand placed on the
shoulder and drawing up the arm over the head with
the right hand; or by Kocher's method as follows :—
The elbow being flexed is to be firmly pressed against
the side of the chest, and while held in contact with the
body, the arm is to be slowly and steadily rotated out-
wards by grasping the forearm, until firm resistance is
encountered or the head slips into place. Failing thus
to effect reduction, the surgeon, while maintaining the
rotation, brings the elbow forward and across the chest,
and lastly rotates inwards so as to h1:ing the hand on
to the opposite shoulder with reduction of the dislo-
cation. ] ; ;

Failing to reduce the dislocation b_y mar_'upulatmm
recourse may be had to extension with either knee
or foot. The patient being seated, the house-surgeon,
standing by the side and placing one foot upon the
chair, brings his knee into the :fu;ﬂl‘a, and }Jends the
arm foreibly over it. Should this fail to effect reduc-
tion, or if the dislocation is on the dorsum scapulee,
recourse should be had to the use of the foot, by which
method great force can be exerted. The patient being
laid on a flat couch or table, the house-surgeon takes
off his boot, and having laid a folded towel next the
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skin, places his heel (right or left according to the side
dislocated) in the axilla ; then, having grasped the arm
with his hands, makes forcible but steady traction until
the bone flies into its place. Should a fair trial of this
method fail in reducing the dislocation, chloroform
should be administered and the pulleys had recourse
to, the scapula being fixed by a jack-towel passed
through the axilla and fastened to some convenient
point, and the pulleys being attached to the lower end
of the humerus by a clove-hitch over a wet bandage.

After reduction, the arm should be bandaged to the
side for a few days, or the accident will very probably
recur.

Diagmnosts of injuries about the shoulder.—Injuries in
the neighbourhood of the shoulder joint are often of a
complex character and doubtful nature, so that their
correct diagnosis will tax the powers of the house-
surgeon to the utmost—more particularly if, as fre-
quently happens, swelling has come on before he sees
the case. A large proportion of the cases which come
before the house-surgeon are simply examples of bruise
from falls or blows upon the shoulder, and are best
treated by resting the arm in a sling, and the use of an
evaporating lotion in the early, and a liniment in the
iater stages. These cases, however, are often trouble-
some from their tediousness, the patient being unable
for a long time to raise his arm thoroughly, owing to
partial paralysis of the deltoid muscle, the result of
the blow. TUnder these circumstances, the deltoid
wastes and the shoulder become flattened, the appear-
ances resembling in some degree, and upon superficial
observation, those of a dislocation. Stimulating lini-
ments and galvanism may do good, but the best plan is.
to make the patient exercise the arm, either by pulling
upon a rope with a weight attached to if, passed
over a pulley above his head; or, more simply, by
working at the handle of a common pump in company
with another person. The effect of either plan is to
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assist the weakened muscle in raising the arm, and so
to exercise it until it fully recovers itself.

In examining cases of injury of the shoulder joint,
it 1s particularly important to observe the amount of
power over the limb possessed by the patient, since in
both fracture and dislocation voluntary movement is
lost to a great degree: whilst in simple bruising the
patient can cross the arm over the chest or back,
although it may give him pain, and although he may
be unable to raise the arm to the head.

In the following table the symptoms of the three
forms of injury about the shoulder which may be
most readily confounded are given,* and will serve
as guides in the diagnosis of these accidents. It must
be borne in mind, however, that the first and second

are much more likely to be met with than the third.

H1635 oF A DISLOCATION.

S16Ns oF A FracToRE BS16Ns oF A FPRACTURE

THROUGH THE SUR-
GICAL NECEK.

OF THE NECK OF THE
ScaPvLA.

{Cause, generally a fall  (Cause, divect blows.) (Cause, generally a
wpon the elbow or hand.) direct blow.)

1. Preternatural immo- 1. Preternatural mobi- 1. Preternatural mobi-
bility. lity often, but not lity.

constantly, present.

2. Absence of crepitus. 2. Crepitus, produced 2. Crepitns, generally
easily when there is  detected by placing
no impaction, or the finger on the

3. When the bone is
brought to its place,
it will remain without
the employment of
force,

4. Inability to place the
hand unpon the oppo-
site shoulder (or to
have it placed there
by an assistant), while
the elbow touches the
breast.

‘3!‘

when the displace-

coracoid process, and

ment is mnot com- the opposite hand
plete, and vice verad, upon the back of the
scapula, while the

When once the frag-
ments have been dis-
placed, it is exceed-
ingly diffieult ever
afterward to main-
tain them in place.

. If the fragments re-

main in place, the
hand can be easily
placed upon the oppo-
gite shoulder. When
they completely over-
lap it is difficult.

. When

head of the humerus
is pushed outwards
and rotated.
reduced, it
will ot remain in
place.

. The hand may gene-

rally, but with diffi-
culty, be placed npon
the opposite shonl-
der.

* Tabulated from “ Hamilton on Fractures and Dislocations.”
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5. Depression under the 5. A slicht depression 5. Depression  under
acromion process; al- not immediately be- the acromion pro-
ways greatest under- neath the acromion, cess, but mnot so

L)

the upper arm, This
by placing the knee in
being on a chair,
the dislocation i
fully flexed

neath the ounter extre-
mity, but more or less
in front or behind ac-
cording to the disloca-
tion.

. Round, smooth head

of the bone felt in
its mew situnation, and
moving with the shaft,
Absence of the head
from the socket.

Elbow ecarried out-
wards as a rule, and
not easily pressed to
the side of the body,

. Arm shortened in the

dislocation

and slightly
ened  when
axilla.

forwands,
length-
in the

. In taking the vertical

circumference of the
shoulder in which a re.
cent dislocation exists,
by means of a tape car-
ried over the acromion
and through the axilla,
an increase of about two
inches over the sound
side will be found.

but an inch or more
balow.

. Head of the bone in

the socket, and mov-
ing with the shaft
when impacted, but
not otherwise, The
irregular upper end
of the lower frag-
ment often to be felt
pressing upwards to
the coracoid process,

. Elbow hanging a-

gainst the side when
the fragments are
not displaced, but
away from the side
when  displacement
exists,

. Length of arm un-

changed, unless the
fragments are im.
pacted or overlap, If
the fragments are
completely displaced,
the arm is shortened.

marked as in disle-
cation.

6. Head of the bonpe
may be felt in the
axilla, but less dis-
tinetly than in dis-
location, Head of
bone moves with the
shaft. Head of the
bone not to be felg
under the acromion
process, although it

has not left its
sucket.
7. Elhow carried a

little outwards, but
not so much as in
dislocation. Jasily
brought against the
side of the body,

8. Arm lengthened.

9. The coracoid process
carried a little to-
wards the sterpnm
and downwards,

10. Pressing upon the
coracoid process, it
is found to be mov-
able, and Lo obey the
motions of the arm,

Dislocation at the elbow.—Notwithstanding all the
minute directions laid down for the diagnosis and
treatment of injuries about the elbow joint, the house-
surgeon will find that he can efliciently treat the great
majority of cases by

upon the humerus.

flexing the forearm forcibly upon
can be most conveniently done
the bend of the elbow, the foot
and bending the arm around it until
s reduced, when the forearm can be
Should the use of the

20
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knee not give suflicient power for the purpose, the foot
of the operator may be employed, the patient being
seated on the ground, and the operator on a chair in
front of him.

It is possible that fracture of the humerus immedi-
ately above the condyles may be confounded with dis-
location ; but the diagnosis will be readily made in a
recent example by noticing that, in the case of a frac-
ture, the condyles move with the radius and ulna,
their relative distances being undisturbed, and that
the distortion is immediately reproduced, after ap-
parent reduction, when the traction ceases. Should
the rapid swelling which usually attends injuries about
the elbow render the diagnosis of a doubtful character,
it will be better to refer it to the higher authorities,
rather than to damage unwittingly a very important
articulation.

Dislocation at the wrist is of rare occurrence, and
can be readily reduced by flexion and extension. It 1is
liable to be confounded in young persons with a more
common accident—viz., separation of the epiphysis of
the radius—the diagnosis depending upon the fact that
in the latter case the styloid process can be felt to move

with the carpus.

Imjury of the arm conmvmon un young children.—Mr.
Duncan M‘Nab, of Epping, was good enough, in 1862,
to call the author’s attention to a peculiar injury
occurring in young children, caused apparently by their
being dragged forcibly by the hand. The symptoms
are pain and inability to supinate the hand, which
is strongly pronated, the arm is semi-flexed, and the
deformity suddenly disappears with a snap upon the
hand being steadily supinated by the surgeon, or fre-
quently whilst he is simply examining the case. M.
M‘Nab regarded the injury as a dislocation of the
lower end of the radius from the ulna. '

M. Goyrand described the same injury to the Surgi-
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cal Society of Paris in 1861, and maintained that it
consisted in a displacement of the inter-articular fibro-
cartilage of the wrist in front of the carpal extremity
of the ulna. Other French surgeons, however, have
believed that the dislocation is at the upper extremity
of the radius, and in this Dr. Hedges, of Boston,
agrees, The author has met with several cases since
his attention was called to the subject, and in some of
these the injury, so far as could be judged, was at the
wrist, whilst in others it was near the elbow,

The treatment is to grasp and supinate the hand
steadily, when the parts will resume their natural
position.

Mr. Jonathan Hutchinson, jun., has recently in-
vestigated this accident experimentally on the dead
subject, and finds that it consists in a slipping of the
head of the radius out of the orbicular ligament.
Mr. Hutchinson maintains that pronation is the most
successful method of reduction.

Dislocations of the phalanges may be reduced by
flexion and pressure with the fingers in a suitable direc-

Fig. 133.

tion, and it will be generall Y necessary to employ the
clove-hitch, made of a piece of tape, to get a suflicient
grasp on the bone, or forceps fitted with leather finger-
holders as shown in fi g.133. The subcutaneous division
of the lateral ligaments is but rarvely required, and if
undertaken, the operator should do as little damage to
the articulation as possible.

A simple contrivance (fig. 134), invented by R. J.
Levis, an American surgeon, will give a firmer hold
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upon a dislocated phalanx than the clove-hitch. 1t
consists of a thin strip of hard wood about ten inches
in length and one inch or rather more in width.
One end is perforated with six or eight holes, and the
opposite end is cut away, so as to form a projecting
handle with a shoulder on each side of it. A piece of
strong tape, a yard long, is passed through the holes
nearest the end of the splint, leaving a loop on one
side, and a similar piece through another pair of holes.
With these the dislocated finger or thumb can be firmly
attached to the splint by drawing the tapes tight, and

Fig, 134.

twisting them in opposite directions around the handle,
to which they should be securely fastened (fig. 134).
The lately popular toy, the Siamese link,” is a ve-
vival of a puzzle made by the American Indians, and was
employed many years back by American surgeons in
reducing dislocated fingers. This tube 1s ﬂd[ﬂll:'ﬂb]y
adapted for this purpose, as it takes an exceedingly
firm hold upon the finger without exercising injurious
pressure upon it.

Dislocations of the femur.—The diagnosis and treat-
ment of these dislocations is entered into so fully in all
the ordinary works on surgery, that it will be sufficient
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to indicate here simply the direction in which force
should be exerted, in order to reduce the bone by
manipulation or extension.

In all cases treated by manipulation, the patient
should be laid upon a mattress on the floor, and not
on a table. In the two forms in which the limb is
wnwerted—viz., dislocation on the dorsum ilii and into
the sciatic notch—the thigh is to be flexed and lifted
up by the knee, and then steadily everted or rolled out-
wards, and brought parallel to its fellow. In the two
forms in which the limb is everted—viz., dislocation on
the pubes and into the thyroid foramen—the thigh is
to be flexed and ¢nverted, and then brought down into
its natural position.

In applying extension, the following are the rules
applicable to the forms the house-surgeon is likely to
meet with—viz., in dislocation on the dorsum ilii or
into the sciatic notch. In either case the operator
may place his foot in the groin and draw the limb
downwards and inwards, rotating outwards slightly
towards the last, the patient being on his back if the
dislocation is upwards on to the dorsum ilii, or on his
sound side if the dislocation is backwards into the
sciatic notch. If the pulleys are used, the pelvis must
be fixed by a jack-towel passed through the groin, and
the extending force applied in the direction indicated
above.

As soon as reduction is effected, the patient’s thighs
should be fastened together, and kept so for some
days, to prevent any movement in the joint.

Dislocation of the knee is sufficiently obvious, and is
readily reduced ; but its after consequences may be
serious from injury to the joint or to the popliteal
vessels. When reduction is effected, the limb should
be placed immediately upon a back splint, to insure
perfect rest, and every means should be taken to
prevent inflammatory action in the joint. Attention
should be paid to the existence of pulsation in the
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arteries of the leg and foot, and to any symptom of
injury in the popliteal region, since, if rupture of the
vessels has taken place, amputation will probably be
requisite. Compound dislocations of the knee joint
will very probably require immediate operative inter-
ference, either amputation or resection of the articular
surfaces being necessary in severe cases.

Dislocations at the ankle joint, with or without frac-
ture of the malleoli, can usually be readily reduced if
the leg is flexed upon the thigh so as to relax the muscles

Fig. 136.

of the calf, the contraction of which forms the chief
obstacle to their reduction. This may be easily accom-
plished by making an assistant clasp the lower part of
the thigh firmly, and hold the thigh perpendicularly
to the recumbent body, when the operator can readily
flex the leg to a right angle with the thigh, and will
be able to exercise the necessary traction (fig. 135).
The counter-extending band should be applied in the
same manner if the pulleys are employed. When
reduction has been effected, the limb should be imme-
diately put up with side-splints having foot-pieces, so
as to prevent all motion in the part.

Compound dislocation at the ankle is an accident
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always involving the question of primary amputation.
1f it is determined to save the limb, it may be put in
a MaclIntyre splint ; or supposing, as is frequently the
case, the injury to the skin to be on the tibial side,
the knees may be flexed and the limb laid upon its
outer side, and fastened to an appropriate splint.

TREATMENT AFTER EXCISION OF JOINTS.

Since cases of excision of joints are always of great
interest, the surgeon will naturally give special direc-
tions for the treatment of each case according to the
particular views he may entertain ; and the following
are therefore only general hints upon the subject,
which may perhaps be of service to the house-surgeon,
In the cases of excision where a movable joint is
hoped for, it is of course of no moment that the parts
should be kept at perfect rest; but where the firm
anchylosis of the articulation is hoped for, as in the
knee, it is of the utmost importance that every pre-
caution should be taken to enable the patient to keep
perfectly still. With this view it will be advisable
In most cases to place the patient, from the first, on a
water-cushion, in order to prevent the constant move-
ment of the body, which is otherwise unavoidable.
Since in these cases also it is unadvisable to disturb
the bandages, ete., for some weeks after the operation,
considerable difficulty will be experienced in keeping
all the dressings thoroughly clean, particularly in hot
weather. Carbolic acid will be found useful in pre-
venting flies from infesting a part ; but, with all one’s
care, 1t is impossible in all cases to prevent maggots
forming beneath bandages which are undisturbed for
many days in the heat of summer. These animals,
though very disgusting, do little harm so lon g as they
do not attack the wound itself, the patient merely
complaining of the tickling they produce when crawl-
ing on the skin, The patient may be conveniently
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shielded from flies with a curtain of gauze; but the
papier moure is rather a nuisance than otherwise
near a patient’s bed ; since, although very destructive
to them, 1t certainly seems to attract the flies in no
small degree.

Shoulder.—A pillow covered with waterproof mate-
rial, for the arm to lie on, is all that will be required at
first (fig. 106). Subsequently, when the patient is able
to sit up, the arm must be well supported in a sling.

Elbow.—Surgeons differ very much as to the position
in which they place the limb after the operation of

excision of the elbow, the rectangular, semi-flexed, and
straight positions being employed in different hospitals.
A more or less rectangular splint for the fore and
upper arm will be necessary for the two former posi-
tions, and a straight inside splint, or none at ’ﬂll, 18
employed for the latter, which in the authors ex-
perience gives by far the best results as regards subse-
quent movement, since the cut ends of the bones are
not necessarily brought into close contact. .

Mz, F. Mason has contrived a very good splint for
cases of excision of the elbow, which has the great
advantage of permitting the movements of pronation
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and supination during the process of healing. Tt is
shown 1n fig. 136, and being firmly applied to the inner
side of either arm, the necessary separation between
the cut ends of the bones can be maintained, and
the forearm can be flexed and rotated by relaxing the
fly-serews.

The wrist may be conveniently treated upon a well-
padded splint, on which the hand and forearm may be
laid in the prone position (fig. 53).

Hip.—This excision can be treated with a long splint,
interrupted opposite the joint, and bracketed with a
light bar of iron. The splint should reach from the foot
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Fig. 137.
to the axilla and be firmly fastened to the trunk,
tension being made by means of a rack-and-pinion
movement in the splint itself, or by extension from a
fillet on the opposite thigh. The distorted position of
the limb renders it sometimes difficult to apply any
splint properly ; and these cases may be most con-
veniently treated by making extension with a weight
over the end of the bed. The weight isto be fastened
to the limb by means of a strip of plaster carried up
each side above the knee, leaving a loop beneath the
foot to which a cord carrying a weight can be affixed
(p. 282). This can either hang over the end of the bed
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or be carried over any simple form of pulley. If the
foot of the bed be raised upon a couple of blocks of wood,
the patient will be effectually prevented from being
drawn down by the weight; or, if there is much dis-
tortion of the spine, this can at the same time be to a
great degree remedied by using a counter-extending
perineal band passed through the opposite groin and
fastened to the head of the bed,as seen in fig. 137, where
the weight 1s attached by means of a padded socket and
the pulley is shown affixed to the head of the bed.
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Pig. 138,

By the addition of another pulley, as in fig. 117, the
tendency of this contrivance to draw the limb up from
the bed can be readily overcome,

Fig. 138 shows an arrangement contrived for a case
of excision of the head of the femur, where the patient
was at death’s door from the irritation caused by his
lying on the wound, which had been carried far back
on the buttock, but who made a perfect recovery as
soon as he was placed in the ‘ hammock swing.” The
contrivance was used in the treatment of several cases
subsequently, and has met with some favour among

German surgeons, who have also employed the swing



EXCISION OF KNEE. 3156

in cases of bed-sore with advantage; but where the
wound is made well at the side of the limb, 1t 1s not
essential.

Knee—A simple straight splint, reaching from the
foot to the back of the thigh, with a foot-piece, is all
that is necessary for the treatment of this excision, and
may be of either iron or wood. A side-splint with a
perineal band has been added to this by some surgeons,
with the view of steadying the limb to a greater degree,
but it is not at all essential. The splint should be
carefully padded throughout, and near the joint the
pads should be covered with some waterproof material,

Fig. 139.

to prevent the discharges from soaking into pads,which
it will be impossible to change for some weeks. The
practice of swinging the limb in a Salter’s cradle has
1ts adﬂvan tages and disadvantages, the former being the
ease 1t affords the patient in moving in bed without
disturbing the joint, and the latter the tendency there
1s to produce rotation of the limb and eversion of
the knee. In order to counteract the tendency to
eversion, Mr. W. P. Swain has had a truss spring
fitted to a bar on the inner side of the splint, which
arches over the joint and makes effectual pressure on
its outer side. In the later stages, a well-fitted gutta-

percha splint, lined with wash leather, is the best
application,
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Dr. Heron Watson, of Edinburgh, has successfully
employed a wooden back splint, with a stout wire
carried down the front of the leg and arched over the
knee, and furnished with hooks for suspension to a
cradle. The limb is placed on the splint, and the wire
being adjusted, the whole is enveloped in plaster of
Paris at the time of the operation, the wound only
being left uncovered (fig. 141). This insures fixity of
the bones, and has yielded good results.

Howse's splint for excision of the knee is a metal
splint roughly resembling McIntyre’s splint, but the
thigh and leg pieces do not reach so near to the knee,
and instead of the hinge behind the joint there is a
rigid metal bar about two inches wide; at the distal
extremity of the splint there is a pulley which re-
volves transversely ; the limb is suspended from this
pulley, which allows rotation of the limb when the
patient shifts his position, and so protects the knee
from jarring. The limb is fixed to the splint: by waxed
bandages, and the intervals between the knee and the
splint are packed with cotton-wool soaked in melted
wax and paraffin, which prevents the discharges trick-
ling between the limb and the splint. (Pollard.)

Dr. Eben Watson, of Glasgow, has employed the
splint shown in fig. 140 combined with antiseptic
dressings, and thus describes his method (British
Medical Jowrnal, Dec. 13th, 1879) :—

“aA B is a firm band of iron, on which are fixed » b,
ete., bands of flexible tin about three inches apart, and
in length about two-thirds the ecircumference of the
limb at each place. A F is another band of white iron
joined to the one formerly described at A, and twisted
so as to avoid the hip and come up at the side of the
body as far as the waist, round which the flexible band
¢ H passes about half-way, and B ¢ is a foot-piece at
the other end. When the splint is applied, it is well
padded with cotton sheathed in gutta percha tissue.
The foot of the patient is bandaged to the foot-piece,
and the flexible bands » D D, etc., and ¢ m are made
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to fit firmly to the limb and to the waist of the patient
by means of broad tapes secured by buckles.

When I perform excision of the knee joint, I
have the splint prepared
as above and exactly =
made or altered to fit ("o =
my patient; and, the - ;@
operation having been
finished, of course under
carbolic spray, I care-
fully bring the cut ends
of the bones into ap-
position, and lay the

naked limb in the pad- 1.-.I

ded splint. The spray —1

is maintained during I__J*'_—-- e
the entire dressing, S0 ""'-—-_- :
that there need be no *___111 5

hurry in this important h‘ﬂ}
part of the proceeding. |
The lateral bands » b,
ete., are now pressed up
to the sides of the limb,
which is protected from
their pressure by the
interposition of cushions
of cotton sheathed in
gutta - percha  tissue,
These cushions should
be made of such a length
that they shall not en-
croach upon the wound,
but leave it and the gkin
in the neighbourhood S
bare for three or four Fig. 140,

inches, This part is to

be sponged clean with carbolic solution, and and then
dressed in the usual manner with protective and gauze,
The large dressing with the waterproof jaconet is then
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made to surround the whole limb and the splint as well,
for several inches above and below the part operated
on. It is sustained by a bandage; and the foot, if not
previously bandaged, is now fastened to the foot-piece.
The patient may then be removed to bed, and, on his
recovering from the chloroform, the waistband may be
secured by its tape.

One great advantage of this splint is, that no part
of it is removed when the dressings are changed ; for
it ought to be so arranged that the operation-wound
comes between two of the lateral bands, and indeed this
space is generally made wider than the others, to per-

Fig. 141.

mit free access to the wound without displacement of
the splint.

The second and all future dressings are performed
under the carbolic spray, as follows :—Furst, the
bandage securing the external layers of gauze is
vemoved, and then they are themselves laid open,
and the loose gauze and protective are also with-
drawn. The splint is then raised at the foot by
an assistant, and all the dressings are taken from
beneath it. The iron band of the splint and the
vicinity of the wound may now be cleaned by sponging
with carbolic solution, or by syringing the same
solution upon them. The large or external dressings
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are then placed on the bed beneath the middle of the
splint, which is lowered on them. The wound is next
packed as before with protective and loose gauze, the
external dressing is brought round the whole, and ties
of bandage are slid in beneath it to hold it close :
or the splint may again be raised at the foot, and a
bandage applied.

During all these procedures there is no movement
of the limb permitted except en masse, in and with the
splint, and therefore no pain is caused to the patient,
Indeed, after one or two dressings have been per-
formed the natural nervousness of the patient is
entirely dissipated, and instead of dreading a new
dressing he looks forward to it as a refreshment. T
need hardly add, to those acquainted with practical
surgery, that, during the long period of healing in
these cases, parts of the apparatus, especially the
cushions, require to be shifted or exchanged for fresh
ones. Now, this may easily be done with my splint ;
for all that is required is, to press down one or more
of the lateral bands, and then the cushion may be
dealt with without any great or painful interference
with the limb itself.”

Ankle.—A simple back-splint and foot-piece is all
that will be required after this excision, and will leave
the wound at the sides of the limb perfectly free for
the exit of the discharge. A method of suspension,
similar to that employed by Dr. Watson for the knee,
is shown in fig. 141, and has been found serviceable
both after injury and resection of the ankle joint,
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CHAPTER XII.
ON CASE-TAKING.

THE careful and systematic reporting of cases is a
most important part of a student’s duty, and the prac-
tice thus acquired will be found of the greatest service
to the surgeon in after-life. Moreover, in the present
day, it is to the house-surgeons and ward-clerks of
the various hospitals that we look for the reports of
cases of interest which have occurred in their several
institutions, and the publication of which is of the
greatest moment for the advancement of medical
science. In the following chapter an attempt will
be made to suggest the general mode of reporting a
surgical case, and to draw attention to the principal
points which should be recorded, and the order in
which it will be advisable to take them. It must be
understood that the subsequent observations are only
intended to apply to surgical cases; medical cases,
being of a more occult and complicated character,
require a more extended method of proceeding and a
different order in the record of particulars.* The
great point in recording surgical cases is, to give all
the facts bearing upon the injury or disease under
consideration, but to omit all others which, however
interesting in themselves, have no relation to the par-
ticular case. Different reporters will bestow a greater
or lesser degree of polish upon a case according to their
command of language and powers of composition ;
but if the above cardinal rule be attended to, every
scientific requirement will be complied with, and the
annoyance of having an imperfect or over-written case
will be avoided.

* §ee also the Introduction to the author's  Student’s Guide
to Surgical Dingnosis,”
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The following particulars must invariably be
noted :—

1. Christian and surname.

2. Age, condition (single or married), and occupa-
tion.

3. Late residence of patient (in case of inquiry after
the patient has gone home).

4. Date of admission (day of month and year ; or
hour, if a case of accident or urgency).

5. Ward, and No. of bed.

6. Name of surgeon under whose care the patient
is admitted.

7. The most palpable outward symptom of the dis-
order for which the patient was admitted should then
be noted in the plainest terms—thus, * broken leg,”
“ tumour of the thigh,” “severe burn,” etc., etc.

In order to arrive at a clear understanding of the
nature of the case, whether it be one of disease or
accident, it will now be necessary to inquire into (8)
the history of the ease so far as the patient can give it,
This will be extracted with ease from some patients,
whilst others will wander into all kinds of irrelevant
details, and can only be kept to the point by the
most rigid cross-examination. It is in collecting
these details that the case-taker’s intelligence will be
chiefly exercised ; but if he will bear in mind the rule
stated above, his duty will be much facilitated. Thus,
in cases of accident, the nature of the accident and
1ts immediate results to the patient should be briefly
described (e.g., a cab horse knocked the patient down,
and the fore-wheel went over the right leg) ; also
any medical attendance which the patient may have
received before admission should be noted. Tt 1s to
be borne in mind that all dates of cases should be
recorded as days of the month, and not of the week,
or the report will be unintelligible in a short time,

This naturally leads up to (9) the patient's condition
21
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on admaission, which must be ascertained from the
officer who saw the case at first; and the physical
condition of the patient should always be recorded,—
thus, faint from loss of blood, insensible, sober,
drunk, ete.

These last particulars (9) will only be necessary in
cases of accident, gince in chronie cases the condition
of the patient when seen by the case-taker will vary
but little from that on admission.

10. The patient’s previous history must next be ascer-
tained, so far as it bears upon the probable result of
the case or the treatment. Thus, it will be important
to record whether the patient is habitually sober or
given to drink; whether a woman is some months
advanced in pregnancy ; or whether the thigh of the
opposite side was fractured some years ago and has
been shortened since that date. Again, in cases of
disease, e.g., tumour, the family history will have a
direct bearing upon the question of malignancy, and
so also the previous existence of other tumours, the
amount of pain experienced, ete. It will be well to
ascertain whether the patient has resided habitually in
town or country, and whether he has been engaged at
any time in occupations of an injurious tendency. It
will be advisable also in many cases, and particularly
in the case of children, to obtain further information
from the parents or friends when they come to visib

at the hospital.

11. Description of case.—This gives a wide field for
the case-taker’s ability to show itself, for nothing is
more difficult than to give a good verbal description
of morbid appearances. ;

In the simpler cases a few lines will suffice, thus:
«There is a simple transverse fracture through the
right humerus immediately below the insertion of the
deltoid, with a small effusion of blood into the sur-
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rounding tissues, and a bruise on the outer side of the
arm over the seat of fracture. No other injury.”

More complicated cases of disease or injury will re-
quire more elaboration, and the reporter should endea-
vour to elucidate all those points which will assist the
surgeon in making his diagnosis. Thus, in the case of
a tumour of the breast : “In the lower part of the left
- breast a tumour of the size of a large orange is de-
veloped. The surface of it is smooth, and the skin can
be made to glide over it, the nipple being quite normal.
The tumour is freely movable on the su bjacent tissues,
and its boundaries can be distinctly made out. At
one point in the lower part of the tumour an obscure
sense of fluctuation is perceived. There is a little
pain present oceasionally in the tumour, but it is only
of a dull aching character. There is no enlargement
of the axillary or cervical glands, nor any other tumour
In any part of the body.”

In all cases of surgical disease, the condition of the
thoracic, abdominal, and genito-urinary organs should
be investigated, and the fact that they have been
examined and found normal or otherwise should
mvariably be noted. The general appearance of the
patient (full-bodied, cachectic, etc.) should be noted,
and whether he presents any indication of a serofulous
or tubercular diathesis,

If the case-taker can give a little drawing of the
appearances of the disease, though only a pen-and-ink
sketch, it will add much to the value of the report.

12. Diagnosis and remarks of surgeon.—These must
be caretully reported, and the best way 1s to enter them
roughly in a note-book at the time, and write them
out carefully afterwards. A few lines will generally
suffice, provided the case has been properly taken
beforehand, but some surgeons have a weakness for
dictating the whole case over again in their own words,

13. Treatment.—The treatment, both local and
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general, must be carefully noted ; and in the case of
fractures, ete., the apparatus used should be distinetly
named (long splint, MacIntyre, ete.), or if of unusnal
form, it should be fully described, and its inventor's
name mentioned. The diet ordered must be recorded,
and all prescriptions carefully copied, with the several
ingredients under one another, and not in one line.
When the form of book will allow of it, it is well to
enter the prescriptions in the margin.

14. Progress.—In acute or urgent cases, the daily or
even hourly condition of the patient should be reported ;
but in chronic cases a report twice or three times a
week is ample.

In all acute cases, particularly when any operation
has been performed, a tabular record of the pulse,
respiration, and temperature should be kept for the
inspection of the visiting surgeon. These should be
recorded twice a day, at the same hour morning and
evening, and will be found of great service in guiding
the treatment. Clinical thermometers are now in com-
mon use, and can be procured of various makers. The
« pegister ”’ thermometer—.c., a thermometer in which
a small portion of mercury, separated by a bubble of
air, serves as an index—is much more convenient than
the common form of instrument, as it can be removed
from the patient and carried to the light for inspection.
In using the register thermometer it is necessary that
the register should be set, and this 1s readily accom-
plished by holding the instrument firmly between the
finger and thumb of one hand, and giving it a slight
jerk by striking one arm against the other. The
detached portion of mercury is thus shaken down to
the column in the instrument, and will indicate any

ise in its level.

The thermometer is most conveniently placed 1 the
mouth of the patient, and should be left in situ for five
minutes in order to get the correct temperature. The
normal temperature of the human body is 984" F.,
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and any great rise above this is indicative of severe
constitutional disturbance, The occurrence of a rigor,
as in pysemia, is usually preceded by a sudden and
extreme rise in temperature. The records of tempera-
ture may be kept either in columns or in a tabular
form, by which latter the variations are more readily
appreciated, and of which the accompanying is a con-
venient specimen (see p. 326).

It is most important to record any new symptom at
the time of its occurrence, since thereby the absurdity
of noting the cessation of a symptom which has never
been mentioned before is avoided. Also, precise terms
should be used, and such vague statements as “ Is
better to-day ” be avoided.

Any remarks which the surgeon may make during
the progress of the case should be recorded, and par-
ticularly any reasons he may assign for change of
treatment, or for proposing operative interference.

15. Operation.—The steps of an operation should be
most carefully described ; thus, the fact of ansesthetics
being administered or otherwise; the incision made
(length and direction), and the instrument it was
made with ; the use of saw, bone-forceps, or other
instrument ; the amount of h@morrhage (arterial or
venous), and the method employed to arrest it; any
unexpected occurrences during the operation; the
dressings applied ; and the condition of the patient
when removed to bed. Any remarks upon the case
which the surgeon may make in the operating-theatre
should be taken note of ; but it will not be necessary,
of course, to recapitulate the history of the case, of
which he will probably give a sketch to the spectators.

In the case of tumours, limbs removed for disease,
etc., a minute account of the appearances of the
diseased portions, as seen after removal, should be
appended.

The history of the case must, of course, be resumed
after an operation, and especial care taken to notice
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the state of the pulse and respiration ; whether sick-
ness 1s present or not; the administration of stimu-
lants or anodynes, etec. The condition of the wound
must be minutely described, whether there 1s oozing of
blood, and if so, to what extent ; whether suppuration
is set up or the parts heal by first intention, and the
nature of the dressings which are applied. Daily
reports are essential for at least the first week or ten
days after a severe operation; subsequently, longer
intervals are allowable, but all important epochs should
be recorded—e.g., the first dressing, the coming away
of the ligature from a main artery, the removal of
stitches, the first time the patient leaves his bed, and
the date of the final closing of the wound.

16. Result.—This must invariably be recorded. If
favourable, mention should be made of the general
condition of the patient at the time of his discharge,
and more particularly of the results of the treatment
to which he has been subjected. The date both of
month and year must be carefully recorded, and also
whether the patient is discharged to a convalescent
institution or to his own home.

In the case of death, the date and hour of death
must be recorded, and also, if possible, the mode of
death. The record of the post-mortem examination
should be appended to the case, and the condition not
only of the part affected, but of all the organs of the
body, should be investigated, since the information
thus collected may have an unexpected importance at
some future time.

When a case is concluded, the name of the disease
and the result should be placed at the top of it, for the
sake of easy reference, and the clerk should sign his
name at the end. Inlong cases, which are carried on
to a page at a little distance, double references should
be given—¢ Continued at p. —,” and “ Continued
from p. —.”

A case-book should be provided with a double index :
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in one the names should be in the first column, in
alphabetical order, for reference while the patient is
in the house ; but the second index should consist of
several parallel columns, in which the following should
be entered: 1. Disease (referred to each organ—
thus, Urethra, stricture of ; Breast, scirrhus of, ete.).
2. Name. 3. Age. 4. Date of admission. 5. Date
of discharge, or death, 6. Operation. 7. Result. The
number of the page may be placed before or after
the other particulars, as most convenient.

e — it

TABLE FOR REPORTING A SURGICAL CASE.

. Name.
Age and Condition, and Occupation,
Address.
Date of Admission (day of month and year).
Ward and Bed.
Surgeon.
Injury or disease.
History of Case from Patient.
. Uondition on Admission. |
. Patient’s previous History.
. Description of Case.
12. Diagnosis and Remarks of Surgeon.
13. Treatment.
14. Progress.
[15. Operation. |
16. Result.
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CHAPTER XIII.

POST-MORTEM EXAMINATION.

Tue neat and satisfactory performance of a post-
mortem examination should always be aimed at in
hospital practice; while in private it is of still greater
importance to avoid offending the feelings of relatives
by unnecessary noise, or wanton soiling of the clothes,
furniture, ete.

The body being stripped and laid upon a table or
the lid of the coffin, the house-surgeon should take
notice of any external appearances which may be
worthy of remark, and in cases of medico-legal in-
vestigation these should be at once noted with pen
and ink. In the case of surgical operations, also, the
appearance of the wound should be investigated before
any further steps are taken.

If the head is to be examined, it should be taken
first, since the appearance of the brain will be materi-
ally modified by the cutting of the large vessels of the
heart, etc.

Exanvnation of the head.—The head being raised to
a convenient height upon a block or tripod-stand, the
hair should be parted across the top of the skull from
ear to ear. Amn incision down to the bone is then to
be carried in the same direction across the top of the
head, and never across the forehead. The scalp, being
thoroughly divided, can be drawn forward over the
brow and backwards over the occiput, being freed
from the skull, where necessary, with the knife. A
line is now to be marked with the knife all around the
skull, necessarily cutting through the temporal muscle
on each side ; and the mistake is often made of carry-
ing this line much too low, thus materially embarrassing
the after steps. It should pass about an inch and a
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half above the orbit in front, and half an inch above
the oceipital protuberance behind, while at the sides
the line between these two points should be kept as
high in the temporal fosse as the shape of the head
will allow.

In order to saw through the calvaria easily, the saw
must be sharp and used lightly, and the head must be

Fig. 142,

held quite steady, and for this purpose may be gripped
by one of several contrivances or “skull-grips,” of which
the latest is shown in fig. 142. The best way 1s to
stand on the left side of the corpse, to grasp the head
firmly with the left hand, and place the heel of the saw
on the frontal bone. A few firm but light backward
and forward movements will soon cut through the
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outer table of the skull, and the cut can then be
readily prolonged backwards. The head must be
moved as may be most convenient ; and, when ap-
proaching the occiput, the operator will either have
to stoop considerably to use the saw effectively, or
must raise the back of the head to a suitable level.
Having finished the left side of the head, the operator
may either lean over, if he is tall enough, and continue
the sawing on the right side, or, what is much easier,
Lie may come round to the right side, and putting the
heel of the saw in the extremity of the former cut, can
carry it back to meet the one of the opposite side at
the occiput. There are three points where the saw
requires to be thoroughly applied—viz., at the oceiput,
and at the anterior extremities of the temporal ridges
on the frontal bone ; but care should be taken not to
carry the instrument so deeply as to wound the dura
mater or brain,

In the hospital dead-house, where noise is of no.
consequence, it 1s unnecessary to saw through more
than the outer plate of the skull, and the inner may
be more expeditiously divided with the chisel and
mallet ; but in private houses the saw must be carried
through the entire thickness of the skull, which must
be merely “ prised ” open with the chisel, to which a
handle should be fitted at right angles with the shaft,
80 as to give a leverage to the operator’s hand. When
the calvaria is very firmly attached to the dura mater,
1t may be either dragged off toreibly with the hook
provided for the purpose, or a steel sound or staff (of
which there is usually one in a post-mortem room)
may be introduced between the two, and be made to
tear through the adhesions. When the adhesions are
especially firm, the shortest way of overcoming the
difficulty is to divide the dura mater all round in the
line of the incision, and remove skull-cap and dura
mater together. In cases where any injury to the
skull is suspected during life, and generally in cases
the subject of medico-legal investigation, great care
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should be taken to divide the calvaria altogether with
the saw, lest a difficulty should arise in determining
whether a fracture of the skull is not the result of the
violent efforts to remove the skull-cap. (A good plan
in such cases, suggested by Mr. Hutchinson, is to cut
off the upper convolutions of the brain and their
membranes with the skull-cap, and to remove them
subsequently for its examination.) The superficial
parts of the membranes having been examined, they
should next be opened in the following way:—The
knife is carried round the cut edge of the skull and
made to divide the dura mater, which can then be
lifted up on each side so as to expose the falx ; this,
being divided with the knife from its attachment to
the ethmoid bone, can be drawn backwards, and the
upper surface of the brain will be fully exposed. (If
it will be necessary to examine the sinuses of the
skull, the superior longitudinal should be laid open
before the falz is detached.)

To remove the brain.—Lift up the anterior lobes with
the left hand, turning up with them the first pair of
nerves. Next divide the optic nerves (second), which
will be seen close to the clinoid processes, and immedi-
ately behind them the internal carotid arteries, with
the infundibulum in the middle line. The third pair
will next be seen, and then the fenforiwm cerebelli,
which is to be divided on each side by carrying the
knife along the posterior margin of the petrous bone ;
this cut will divide the fourth mnerves, and the fifth
will be at once exposed, when the sixth, seventh,
eighth, and ninth nerves will follow in their natural
sequence. Lastly, the knife is passed through the
foramen magnwm to divide the medulla oblongate and
vertebral arteries, and the brain can then be lifted out.

The brain having been weighed, the base and the
arteries should be first investigated ; and it may then
be carefully sliced from above downwards, in order to
examine the several parts of the organ.
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The sinuses of the base of the skull may now be
readily examined, by carrying the knife along their
several situations,

To open the orbit.—This i1s best done from above,
after the removal of the brain. The saw should be
carried through the remainder of the frontal bone, at
the inner and outer angles of the orbit, and these cuts
can then be prolonged backwards through the roof of
the cavity with the chisel. The triangular piece of
bone thus marked out can then be tilted forward, and
the contents of the orbit will be exposed. If it is
merely required to examine the eyeball, this can be
more readily removed from the front,in the same way
as during life, with a pair of scissors.

T'o remove the temporal bones.—This may be required
in cases of deafness, or occasionally in fractures. The
brain having been removed, the knife should be carried
down outside the bone, so as to separate the auricles
with the skin, which should be drawn down. The saw
is then to be carried behind the mastoid process to the
jugular foramen, and through the squamous portion
up to the basilar process; a little force with the chisel.
and a division of any soft parts with the knife, will
then lift the bone from its place. The knife is next to
be carried beneath the bone, to free it from its attach-
ments to the lower jaw and pharynx, care being taken,
however, to leave the Eustachian tube attached to the
under surface.

T'o remove the spinal cord—The body being turned
on its face over a block, so that the dorsal region may
be well elevated and curved, an incision is to be carried
from the occiput to the lower part of the lumbar
region. All the muscular tissue is to be turned aside
as far as possible with the skin, so that the vertebral
arches may be fully exposed. With the saw a cut is
then to be made on each side of the dorsal region, close
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to the articular processes, but sloping inwards towards
the vertebral canal, and with the chisel these three
or four arches can then be removed. A strong spine-
chisel or rachet is next to be used, and the hook being
inserted in the canal, it can be hammered through the
arches for the whole length of the spine, and with a
pair of bone forceps they can readily be removed in a
few minutes ; the dura mater will then be seen, and
must be divided to expose the cord. To remove the
cord, the knife must be carried outside the dura mater,
to cut through the nerves on each side and the cauda
equina. below, when the cord can be readily lifted out,
and sliced in various parts as may be necessary.

('hest and abdomen.—Thesecavities are generallylaid
open together by an incision from the root of the neck
to the pubes. This cut, begun over the lower part of
the trachea, should be carried along the centre of the
sternum down to the bone, then only through the
skin to the umbilicus, in a semicirele around that point,
and so on to the pubes. Returning to the lower ex-
tremity of the sternum, the operator should then care-
fully deepen the incision, so as to open the cavity of
the peritoneum for an inch or two ; this being done, the
first and second fingers of the left hand can be intro-
duced, and will serve to hold up the abdominal wall,
while the knife is passed between them, with its back
to the intestines, and made to cut through the whole
thickness of the muscles at once down to the pubes.
The skin and pectoral muscles are then to be dis-
sected off the sternum and cartilages of the ribs, which

should be fully exposed.

Thorax.—The knife is now to be carried through the
sterno-clavicular articulation on each side, which will
be readily accomplished by placing the point close to
the inner end of the clavicle and cutting downwards
and outwards. The cartilages of all the ribs are next
to be divided, and it must be borne in mind that the
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cartilage of the first rib will be found a little farther
from the middle line than either the sterno-clavicular
articulation or the cartilage of the second rib.  All the
cartilages should be divided as near their respective
ribs as practicable, and should be cut evenly on the two
sides. In old subjects the cartilages of the ribs, and
particularly the first one, are more or less caleified, and
will require the application of the bone-forceps. The
lower part of the sternum is now to be lifted up, and
the attachment of the diaphragm divided ; after which,
by the division of a little cellular tissue, the sternum
will be quite freed, and may be lifted off. If, as is
generally the case, the pleurz are very adherent to the
sternum, they will be removed in part with that bone,
and the lungs will be fully exposed. These are to be
drawn forward and examined saperficially, notice being
taken of the amount of fluid in the pleural sacs. The
pericardium is next opened by a vertical incision, and
the heart exposed. (Any fluid in the pericardium, if
1ts measurement is required, should be withdrawn with
a syringe.)

The heart and lungs ave best removed together, by
cutting through the trachea, drawing it down with the
left hand while dissecting it away from the esopha gus,
then cutting across the great vessels at the root of
the neck, and so dragging the whole contents of the
cavity out together. The heart will be found to be
attached to the diaphragm by the remains of the
pericardium and by the vena cava ; but these can be
readily divided, and the organs removed for further
examination,

The lungs are to be cavefully sliced from above down-
wards, and the bronchi can be readily laid open, if
necessary, by carrying a pair of scissors along the back
of the trachea, and so into the bifurcation.

The heart may be either examined as it is, or sepa-
rated by dividing the pulmonary vessels and the arch
of the aorta, when the interior can be readily exposed.
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The cavities are best laid open in their natural order,
i.e., following the course of the blood.

The »ight auricle is opened by an incision from one
vena cava to the other, and a second at right angles to
it into the auricular appendage.

To open the right ventricle, pass the forefinger through
the auriculo-ventricular opening into the cavity, then
push the knife through the anterior wall, well to the
right of the septum, and, guided by the finger, transhx
the ventricle, and cut downwards so as to make a sort
of triangular flap. The finger, introduced into this
opening, will then guide the knife towards the auriculo-
ventricular aperture; and the tricuspid valve should
first be examined from below, and then the auriculo-
ventricular ring being cut through, it will be fully
exposed. The finger will next guide the knife into the
pulmonary artery, which is to be laid open, care being
taken to pass the knife between the semi-lunar valves.
The clots generally found in the right side of the heart
should be removed, and the cavities washed out, so that
they may be thoroughly examined before the left side
is opened.

The left auricle will be exposed by a vertical cut
through the posterior wall, passing between the pul-
monary veins of the two sides.

The left ventricle should be transfixed with the knife
to the left of the septum, and opened in the same way
as the right ; and the mitral valve, having been exa-
mined from below, will be fully exposed by dividing
the auriculo-ventricular ring. The finger should be
passed into the aorta, t0 direct the knife between the
valves, and the vessel may then be laid open, the knife
necessarily passing through and destroying the pul-
monary artery and valves.

The dissection of thoracic tumours, aneurisms, ete.,
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will vary according to eircumstances ; but it will be
always found much more satisfactory to dissect the
tumour ¢» sifu than to remove it en masse and attempt
to examine it afterwards.

To examine the larynz.—An incision 1s to be made
from the chin to the sternum, and the skin carefully
dissected back for some distance. The knife is then to
be pushed through the floor of the mouth, and made to
detach it on each side from the jaw. The tongue can
next be drawn down through the aperture thus made,
and the knife made to divide the pillars of the fauces,
and go well back to the vertebrez, so as to divide the
pharynx. The tongue, larynx, and pharynx can thus
be drawn down together, and either separated from the
lungs or removed with them. The cavity of the larynx
18 best exposed from behind.

Abdomen.—The contents of this cavity having been
fully exposed (p. 334), they should be first examined
in situ, and then removed,

Stomach is removed, with its contents, by tying the
cesophagus, and dividing it above the ligature, then
placing two ligatures at the pylorus, two inches apart,
and dividing between them. The contents should be
carefully set aside in any case of medico-legal inquiry,
and the viscus laid open by carrying a pair of scissors
along the lesser curvature.

Intestines,large and small,are to be removed together
by placing a couple of ligatures at the commencement of
the jejunwm and of the rectum, and dividing the intes-
tine at these points. The large intestine should be
separated from its attachments in its whole length, and
turned over to the right side ; then turning the small
Intestines in the same direction, and grasping the
mesentery with the left hand, one sweep of the knife
will free them from their attachment. The small in-

22
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testines will be most readily prepared for examination
by cutting off the mesentery with a pair of seissors,
and they must always be opened on the side to which
the mesentery was attached.

Pancreas, duodenwm and spleen will be fully exposed
by the above proceeding, and ecan be examined in sifu,
or readily removed if desirable.

Liver 1s most easily removed by taking with it a
piece of diaphragm—that is, if the thorax has been
opened ; if not, the ligaments must be divided, and
the organ dissected away from the diaphragm. The
vena cava will, of eourse, require to be divided botn at
the diaphragm and also below the liver ; and any dis-
section within the abdomen should be finished before
this 1s done, or it will be spoiled by the blood which
pours out.

Kidneys can be extracted without interfering with
the intestines by turning them over to the opposite
side, dividing the peritoneum in the lumbar region,
and drawing forward the gland. The vessels and
ureter must be divided to allow of its removal, and
its interior is to be exposed by an incision along the
convex border.

Bladder and rectum, uterus and ovaries, can  be
removed by dividing all the structures lying upon the
floor of the pelvis close to the levator ani, and drawing
them out of the cavity, severing at the same time the
connections at the sides. If it is desirable, however,
to remove the bladder with the urethra, the following

dissection must be made.

To remore the wrethra and bladder.—The most satis-
factory way is to remove also a portion of the pubes.
The abdomen having been opened by the usual incision,
it should be prolonged on the upper surface of the
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penis for a short distance, and the skin be separated
from the body of that organ as far as the glans, where
the penis may be divided; unless it is desired to
remove the whole of the organ, in which case the fore-
skin must be cut, and reflected from it. An inecision
carried round the root of the penis, and through the
serotum to the anus, will allow the skin with the testes
to be reflected from off the front of the pubes. The
saw should make a vertical cut through the bone,
about an inch on each side of the symphysis, and the
bladder having been separated from its attachments in
the pelvis and to the rectum, a few touches of the
knife will isolate the part, so that the bladder, urethra,
and penis can be removed in one piece. The sym-
physis may be afterwards divided, and the urethra and
bladder be laid open from above, or otherwise as may
be most convenient.

No special directions can be given for the post-
mortem examination of injuries, tumours, etc., a
‘knowledge of anatomy and of the use of the scalpel
being all that is required for their due performance,

In all cases of post-mortem examination care should
be taken to restore the exterior of the corpse to its
ordinary appearance. Thus, the head should be
weighted to correspond to what it was before the
brain was removed; the scalp should be carefully
sewn up, and the hair arranged so as to hide the
incision. In order to keep the calvaria in its proper
position, and thus prevent a deformity of the forehead,
brass pins, half an inch in length, and sharpened at
both ends, may be advantageously employed. If one
of these is inserted into the diploé at each temple and
at the occiput, the calvaria can be pressed down upon
them, and fixed in its proper position with a few
gentle blows of the hammer.

Another mode of accomplishing the same thing is
to drill a hole in each temporal fossa with a gimlet,
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and corresponding holes in the calvaria, and to twist
pieces of copper bell-wire firmly between them with a
pair of pliers. The twisted ends are covered in by
the temporal muscles, and make no projection on the
surface.

The sternum should be replaced, and the abdomen
and thorax sewn up from below, the thread being
always entered on the under surface of the skin and
at regular intervals, and a long strip of plaster may
be laid over all. If the rectum or vagina have been
divided, their orifices should be sewn up, or fluid will
pour out when the body is removed ; and where the
front of the pubes has been taken away, a piece of
wood should be inserted between the innominate
bones, so as to keep them steady. When the glans
penis has been left, it will be sufficient to distend the
<kin behind it with cotton-wool; but where it has
been removed, a piece of liver cut to an appropriate
shape, and secured in the foreskin with a stitch, makes
a very passable substitute.

The neck should be stuffed with tow or cotton-wool
when the larynx has been removed : and where the
eyeball has been extracted, a very good substitute can
be made of a knuckle of small intestine, tied with a
piece of thread, and inserted between the lids.

After any post-mortem or dissecting work, the
house-surgeon should be most careful to cleanse his
hands, and, if possible, change his clothes, before
entering the wards or touching a patient. The hands
<hould invariably be washed in cold water, and well
brushed with a hard nail-brush. If then immersed
for a minute or two in some of Condy’s fluid, or in &
very weak solution of chloride of zine or carbolic acid,
and then washed again, or if carbolic acid soap be
employed, all smell will be effectually removed, and
the possibility of any infection being transmitted to
the patients considerably lessened. Eau-de-Cologne
gprinkled on the hands, and allowed to evaporate, 18
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a most efficient agent for removing any slight re-
maining scent from them, after having been thus
thoroughly washed. The practice of oiling the hands
before commencing operations certainly diminishes the
amount of absorption of offensive matter, but renders
the holding of instruments difficult, and hence in-
creases the liability to accidental cuts or scratches.

In case any injury is received in making a post-
mortem examination, it is a safe precaution to wash
the hands at once, to suck the wound, and apply a
piece of plaster until the operation is completed, when
water-dressing is the best application. Any tender-
ness or redness of the lymphatics of the arm is best
treated by the prompt application of the Glycerinum
Belladonnze. It is not generally from evident cuts
that the occasional danger arises, but from unseen
scratches in a person out of health, which are inocu-
lated with the poison of some specially diseased body.

The record of the post-mortem appearances should
be made at the time, and with the parts in view; for
unless this plan is adopted, some important point is
almost certain to be omitted. The easiest way is for
the operator to dictate to a bystander, who can roughly
report the particulars, which should be carefully written
out immediately afterwards,



TABLE OF AVERAGE WEIGHTS

ORGANS OF THE BODY.

OF THE

Tabulated from QUAIN end SHARPEY'S “dAnatomy.”

Brain
Cerebrum .
Cerebellum

Pons and medulla oblongata

Spinal Cord .
Heart .

Lungs .
Thyroid

Liver

Pancreas

Spleen .

Kidney .
Supra-renal capsule
Prostate .

Testis . 3
Uterus (virgin) .
Ovary .

Male,
49% oz, Avoir,
43 oz 15 dr.
b oz 4 dr.
158 dr.
1 oz. 4 dr.
11 oz.

| right, 24 oz.
| left, 21 oz

1 oz.
53 oz.
3 0z,
6 oz.
5l oz,
1 dr.—2 dr.
6 dr.
1 oz.

Female,
44 oz. Avoir,

38 oz 12 dr.
4 oz. 12} dr.
1 oz 4 dr.
1 oz. 4 dr.
9 oz.

right, 17 oz.
left, 15 oz.

2 oz
45 oz,
3 oz
b oz.

5 oz
1 dr.—2 dr.

7 dr.—12 dr.
1 dr.—11 dr.
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Tue following formulm have been selected from the
pharmacopceias of those metropolitan hospitals which
have recently issued a new edition of their special
tormule,

1. Coxrrcrio Cusesx Co. (St. Mary’s).
It Pulv. Cubebe, 5iv ;
Balsami Copaibee, f5ij; »
Theriace, f3ij. Dose.—-131j.
2. Conrecrio SENN® cuM SULPHURE (St. Mary’s).
I Confect. Sennwe, f5vj ; _ :
Sulphuris, 5j. Dose.—13] ad f5ij.
3. ExeMa Oner Rrcrst (Westminster).
B Olei Ricini, f3ij :
Saponis mollig, £
Aquée calide, f3xx.  Misce.
4. FoyuNtuM Papaveris (Westminster).
B Papaveris Capsularum, =7
Aque, f3xx.
Boil for a quarter of an hour, and strain.
9. GARGARISMA Acipr TANNICI (Consumption).
B Acidi Tannici, 3j ;
Glycerini, £31j ;
Aquam ad f3v. Misce.
0. GarGARISMA ArvmiNis (University).

B Aluminis, 3j;
Mellis, f3iv ;
Aquam ad f3iv. Misce.
7. GarGarIsMA Bomacts (Westminster).
B Boracis, 3j ;

Theriacee, f3x ;
Aquam ad f3v. Misce,
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8. GArGArisMA HyDrARG. PERCHLOR. (St. Mary's).
B Corrosgivi Sublimati, gr. iij ;
Glycerini, f%j ;
Acidi Hydrochloriei, mxij.
Aquam ad f5xii. Misce.
9. GarcarisyMa PorassE CHLoraris Acmma (Con-
sumption).
Potasse Chloratis, gr. 1;
Acidi Hydrochlor., dil. m1;
Syrupi Rheeados, £3i] ;
Aguam ad f3v. Misce.

10. GaraArIsMASoDE CHLORATE (St.Bartholomew's).
B Liquoris Sods® Chlorate, f3iv;
Aquze, f3vii). Misce.
11. GrycerINUM BrLLADONNE (University).
B Extracti Belladonne, 3viij ;
Aquir, f3ij ;
Glycerinum ad f3ij.
12. Gurrz Arrorrz SurLpHATIS (Ophthalmic).
R Atropiee Sulphatis, gr. j;
Aquue destillatze, £3]. Misce.

13. GurrEe Orpmx (Ophthalmie).
B Vini Opii, f3ij ;
Aquam ad f3].
14. Gurrx Ziscr SunpHATIS ET ALUMINIS (Oph-
thalmic).
R Zinci Sulphatis, gr. j ;
Aluminis, gr. iij ;
Aque, £3j. Misce.

15. Havsrus AromAricus (Middlesex).
Pulv. Cretee Aromatici, gr. xxx ;
Mucilaginis, £5] ;

Aquam Carui ad f%].

16. Hausrus CarmivaTivus (Westminstes .

K Rhei, gr. v;
Zingiberis, gr. v ;
Soda Bicarbonatis, gr. x ;
Sp. Ammonie Aromatici, mxx;
Aquam Cinnamomi ad f3]. s
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17. Havsros DiaprorETIOUS (Westminster).

B Antimonii Tartarati, gr. s ;
Liq. Ammonice Acetatis, £3ij ;
Aquam ad f3j.

18. Havsrus Drvrericus (Westminster).

Ik Potassm Acetatis, gr. xx ;
Sp. tleris Nitrosi, £3ss ;
Decoctam Scoparii ad 13j.

19. Havsrus SFFERVESCENS (Westminster).

B Sofim Bicarbonatis, gr. xx ;
Adque, £35 ;

B Acidi Tartarici, gr. xviii ;
fiquee, £3).  Misce,

20. Havsrus Emerices (St. Bartholomew’s).

It /' Vini Impecacuanhe, f3iv ;
Oxymellis Scille, f3iv;
Aquam ad f3jss.

21. Mavstus Imeerianss (University).

R Potasse Tartratis Acidi, 3);
Sacchari, 5iv ;

Aque bullientis fsxx. Misce.

22. Lixorvs Comwunis (Charing Cross).
R Extracti Opii liquidi, miij ;
Acidi Sulphuriei diluti, m v ;
Syrupi Scille, mxv;
Theriacse, f3ss ;
Aquam ad £3j.

23. Livcrus Scrinz Co. (University).

B Oxymellis Scillee, mxxiv;
Tincturze Camphore Co., mxij ;
Vini Ipecacuanhe, mvj ;
Mucilaginem Acacize ad f 3]-

24, Lorro Aocrpr NirrIcr (University)

B Acidi Nitriei diluti, mxv ;
Tinct. Opii, mxv :
Aque, f3]. Misce.
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25. Lorio AmMONII CHLORIDI (Evarorans) (St.
George's).

B Awmmonii Chloridi, gr. xxx ;
Aceti destillati, f3j ;
Spirits Reetificati, f3j ;
Aquam ad f3j. Misce.

26. Lorro CavaMiNz (University).

B Calaminw levigate, gr. x1;
Zinci Oxidi, gr. xx ;
Glycerini, mxx ;

Aquam ad f3].

27. Lorro Carcis SULPHURATE (University).

Slaked lime, 3iv ;

Sulphuris, 2iv ;

Aque, f3xxxv.

Boil and evaporate to one pint (for scabies).

28. Lorio Hyprare. PErRcHLOR. HYDROCYANICA
~ (St. Bartholomew's).

R Hydrargyri Perchloridi, gr. 3 ;
Glycerini, f3ij ;
Acidi Hydrocyanici, mviij ;
Aquam ad £3j.

29, Lorto Rusra (Middlesex).

Ik Zinei Sulphatis, gr. x ;
Spiritiis Rosmarini ;
Tincturee Lavandule Composite, aa f5ijss ;
Aque, f3x. Misce.

30. Lorio RusrA (St. George’s).

B Cupri Sulphatis, 3ss;
Camphorz, gr. viij ;
Armenian Bole, 38s;

Aqua ferventis, f3viij. Misce.

31. Lorio Sopx Hyrosurruiris (Charing Cross).

B Sode Hyposulphitis, 3vj ;
Glycerini, f3iv ;
Aquam ad f3x. DMisce.
(For parasitic skin affections.)
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32. Misrura Acacre Orrata (Consumption).

Tinet. Camph. Co., f3ss ;
Sp. Chloroformi, mv ;
Mucilaginis Acacize, £3ij ;
Aquam ad 13].

(For cough.)

J3. Mistura Acipa Aromarica (King's).
B Acidi Hydrochlor. dil., mxv ;
Sp. Armoracie Co.,, mx ;
Tinet. Zingiberis, mv ;
Infusum Calumbe ad f3j.
(Aromatic tonic. )

4. Mistura Acior Garuicr (Consumption).
R Acidi Gallici, gr. x;
Tinct. Camphore Co.,, mxx ;
Acidi Sulphurici dil.,, mxv ;
Aquam ad f3j.
(To check sweating,)

<9. Mistura Acior Puoseroricr (University),
K Acidi Phosphorici dil.,, mxv ;
Sp. Chloroformi, mx ;
Infusum Gentiane Co. ad f3j.
(Nervine tonic).

36, Misrura Ermeris Comeosrra (St. George’s).
B Atheris Sulph., f3j ;
Sp. Ammoni® Aromatici, f3ss ;
Syrupi, f3ss ;
Aqu@ Pimentw, f3iij ;
Aquam ad {3,
(Stimulant. )

37. Mistura ALBa (King’s).
B Magnesiz Carb., gr. x ;
Magnesiee Sulph., 3j ;
Aquam Menthw Pip. ad f3].
(Saline purgative.)

38, MISTURA AMMONIE ACETATIS (University).
B Lig. Ammonie Acetatis, f3ij ;
Potassae Nitratis, gr. x ;
Aquam Camphorw ad 3],
(Anti-febrile,)
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39.

40.

41.

42,

45.

44.

FORMULE.

Mistora AROMATICA (St. Mary’s).

Ik Sodwe Bicarbonatis, gr. x ;
Ammonix Carbonatis, gr. iv ;
Tinct. Cardamomi Co., f388 ;
Infusum Caryophylli ad £3].

(Warm stomachie.)

Mistura ARrOMATICA INFANTUM (Middlesex).
Ik Confectionis Aromaticw, 9ij ;
Magnesize Carbonatis, gr. viij ;
Tincture Rhei, mxl ;
Aquam Menthae Pip. ad f3j. Misce.
(Carminative and purgative. ) Dose.—£3] to f3ij.

MisturA CARMINATIVA (St. Thomas’s).

R Magnesice Carbonatis, gr. xx ;
Pulveris Rhei, gr. x ;
Tinet. Camphore Co., mxxx ;
Sp. Ammonie Aromat., mxxx ;
Aquam Anethi ad £3)ss.
(Soothing anti-spasmodie. )

Mistura Corncurcr APERIENS (University).

I Tinct. Colchici, mxv ;
Magnesize Carbonatis, gr. vj ;
Magnesie Sulphatis, 3ss;
Agquam Menthwe Piperite ad 3.
(Purgative in gout.)
Mistor® CoraiBx (University).
B Copaibe, mxxx;
Liquoris Potasse, mxij ;
Aquam Cinnamomi ad £3j.
(Stimulant to urinary organs.)

Misturas CRETE AROMATICE ANODYNA (London
Ophthalmie).

R Pulv. Cinnamomi Co., gr. X ;
Pulv. Acaciwe, gr. X ;
Cretae preparatie, gr. x;
Tineture Opii, mv ;
Aquam ad £3].

(Astringent.)

T 4
. Misrura DiarHorRETICA (London).

R Vini Ipecacuanhw®, mxv ;
Sp. Atheris Nitrosi, £38s ;
Mist. Salinxe ad f3).
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49.
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MisTurA DIvurETICA (St "«i[ary’s].

I Potasse Acetatis, gr. x
Spiritus Etheris Nitr 031, £ 388 ;
Spiritus Juniperi, £388 ;
Mucilaginis, £3ss ;
Decoctum Scoparii ad {3] :

MisturA ErrervesceEns (King's).

R Sodm Bicarbonatis, gr. xx ;
Aque, 3], Misce.

Capiat dum eﬂ‘m vescendum cum sequente.
Acidi Tartarici, gr. xviij
Aqua, f3ss.

(Cooling saline.)

Mistura Ferrr APERIENS (University).

B Magnesiee Sulphatis, 3ss ;
Ferri Sulph., gr. ii ;
Acidi Sulphuriei dil., mx ;
Aquam Menthwe Pip. ad £3] ;
(Tonic aperient.)

MisturA IpEcacuaNu® Co. (Consumption).

R Vini Ipecacuanhw, mx ;
Tinet. Camphora Co., f3ss;
Aquam Anethi ad f3j.

(Sedative and expectorant.)

MisturA IPECACUANHE INFANTUM (Middlesex).

R Vini Ipecacuanhae, mxl ;
Mucilaginis, f3iij ;
Syrupi, £3iss ;
Aquam ad f£3ij.
(Expectorant.) Dose.—£3j. to f3ij.

Mistura Orer MorruHUE (Consumption).
. Olei Morrhuee, £5v] ;
Liq. Potassae, mxl ;
Lig. Ammonige fort., mij ;
{OR. C"IEBIEI], mj ;
Syrupi, f3i). Misce.

MisturA RuEr cuom MaeNEsia (University).
[*  Rhei Pulveris, gr. vijss ;
Magnesix Carb., gr. xv ;
Tinct. Zingiberis, 388 ;
Aquam Menthw Pip. ad £3).
(Mild purgative.) Losge.—£3] to £31) for children.
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93. MisTURA SALINA APERIENS (University).
B Magnesie Sulphatis, 3j ;
Magnesize Carbonatis, gr, ix ;
Aquam Mentha Piperite ad 3],

o4. Mistora Scirne Co. (St. Mary’s).
Bk Oxymellis Scille, f38s ;
Tinct. Camphore Co., mxv ;
Sp. Etheris Nitrosi, m xv ;
Aquam Camphora ad 3],
(Expectorant.)

05. MrsturA TArAXACI Acmpa (Universit ¥)-
B Sucei Taraxaci, 3j ;
Acidi Nitro-hydrochlor. dil., mx ;
Tinct. Calumbme, m xxiv ;
Infusum Calumbze ad f3j.
(Cholagogue tonic.)

96. Mistura TorLurant (Consumption),
Ik Tincture Tolutani, mx :
Tinet. Camphorwe Co., f3ss;
Mucilaginis, f 388 3
Aquam Anisi ad f5j.
(Soothing expectorant.)

57. Pasra Cavsrica (Middlesex).
B Zinei Chloridi, 3j :
Flour, 3iij ;
Lig. Opii Sedativi, £zj.
(To be mixed into a paste.)

58. SuProsiTORIUM BELLADONNE (University).
B Ext. Belladonne, gr. 1.
Olei Theobromz, gr. xv.

99, SurppositoriuM MorpHLE (University).
R Morphiz Hydrochlor., gr. 4 ad. gr. j;

Ole1 Theobromee, gr, xv,

60. Sverostirorium Opir (Middlesex).
K  Pulv. Opii, gr. j ;
Olei Theobromse, gr. xv.

61. U~GuentuM Acinr Bomacicr (University).
Boracie Acid, 2 parts ;
White Wax, 1 part ;
Paraffin, 2 parts ;
Almond Oil, 4 parts;
Prepared Lard, 3 parts.
(Dissolve and mix. )
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ey

Abdomen, post-mortem exami-
nation of, 354, 337,
stabs in, 19,
tapping, 109,
Abscess, opening, 115.
antiseptic treatment of,
117.
rectal, 131.
Accidents, immediate attention
to, 7.
hemorrhage from, 14,
machinery, 57,
Acids, poisoning by, 99.

carbolie, 100.

oxalie, 99.

Prussie, 99,
Acupressure, 43,
Administration of chloroform,

165.

ether, 172

nitrous oxide, 171.
Alr-passages, foreign bodies in,

73.

Aleohol, poisoning by, 95.
Alkalies, ditto, 99
Amputation, fingers, 126,

thumb, 128,

toes, 128,
Anwesthesia, 164.

local, 125,
Aneurism, false, 22,
Ankle, sprained, 56,

strapping for, 190,

bandage for, 200.

dislocation at, 310,

excision of, 319,
Antiseptic system, 151,

gauze, 154,

dressings, 151, 176,

Anus prolapse of, 92.
Apphances for arresting hee-
morrhage, 35,

| Arch, palmar, wound of, 22,

Arm, bandage for, 209,
bath for, 118.
dislocations of, 302,
fractures of, 268,
injury of, in children, 306.
Arnold’s splints for leg, 294,

- Arteries, wounds of, 20,

Artificial respiration, 65,
Asphyxia, 65.
Aspiration, 111,

Bandage roller, 195.

Bandages, 195,
ankle, 200,
arm, 209,
axilla, 210.
breast, 205,
breasts, both, 206.
capeline, 212,
figure-of-eight, 197,
finger, 206,
for all fingers, 207.
four-tailed, 263,
glue, 254,
groin, 201,
groins, both, 203,
hand, 209,
head, 210
indiarubber, 195,
knee, 200,
leg, 199,
lithotomy, 224,
many-tailed, 216,
paraffine, 257,
penis, 207,

99

wdd
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Bandages, perineeum, 204,
plaster-of-Paris, 239,
gilica, 258.
spica, 201, 208,
gpiral, 197.
starch, 238,
stump, 215.
guspensory, 216,

T, 2186,
thumb, 208.

tight, in fracture, 229, 238,

venesection, 114.
Bavarian plaster splints, 245.
Bed, patient’s, 148,
Bed-gores, 162.

Bites of rabid animals, 64.

of snakes, 64.

Bladder, haemorrhage from, 27.
diagnosis of, 27.

paralysis of, 81.

rupture of, 260.

washing out, 85.
Bleeding, 112.

from jugular vein, 114.

from temporal artery, 114.
Bloody tumonr of scalp, 54, 259.

urine, 27.
Boracic acid dressing, 178,
Boro-glyceride, 176.
Bougie for rectum, 130.
Bowel, wounds of, 19.
Brain, compression of, 68.
concussion of, 68.
Bread-poultice, 186.
Breast, bandage for, 205.
for both, 206.
opening abscess in, 116.
strapping, 193.
Bruises, 53.
Bryant's diagnostic line, 233.
Burns, 58.
cieatrices from, 60.

(Claleaneum, fractures of, 297.

Caleulus causing retention, 82.

Carbolic acid, 152.
poisoning by, 100.
Carr’s splints, - 276,

INDEX.

(Clarron oil, 59.

| Case-taking, 320.

e ———

Catgut ligature, 43, 154.
Catheter, introduction of, 78,
female, 83,
tying in, 220,
washing out, 87.
Cautery, Paquelin’s, 124,
Charcoal poultice, 187.
Chest, injuries to, 263.
post-mortem examination
of, 334.
stabs of, 19.
tapping the, 110.
Chloral, poisoning by, 99.
Chloride of zine, 152, 176.
Chloroform. administration of,
165.
death from, 170.
Circumeision, 132,
(lavicle, dislocation of, 302,
fractures of, 264,
Cline’s splints, 295.
Clove-hitch, 300,
Colles’ fracture, 274.
Collodion, 15.
Compress, graduated, 21.
Compression of brain, 68.
Cloncussion of brain, G8.
diagnosiz of, 70.
Contused wounds, 49,
Contusions, H4.
Cornea, wound of, 50.
foreign bodies in, 71.
Cotton-wool dressing, 179.
(Crepitus in fracture, 227.
Crofts’ plaster splint, 245.

| Cupping, 135.

('ut throat, 17.

Delirium tremens, 151.
Dingnosis of concussion and
compression, 70.

dislocation of shoulder and
fractures, 304.
hernia, hmmatocele, and
orchitis, 90.
Diet, b.
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Diet, after operations, 150.
tables, 351.
Dislocations, 299.
with fractures, 229, 299,
ankle, 310,
clavicle, 302,
elbow, 305.
femur, 308.
fingers, 307.
humerus, 302,
jaw, 301.
knee, 309.
shoulder, 302.
wrist, 306,
Drainage tubes, 154, 180.
Dressings, 175.
antiseptie, 151, 176.
boracic acid, 179.
cotton-wool, 179.
dry, 175.
evaporating, 181.
first after operations, 158,
mercuric chloride, 177.
salicylic acid, 176.
Scott's, 191.
water, 175.
Drowning, 65.

Ear, bleeding from, 16,
foreign bodies in, 72.

serous discharge from, 260,
E.C. A anmstheticmixture,174.

Elastic extension, 283, 285,
Elbow, dislocation of, 305.
excision of, 312,

Ellis’s apparatus for clavicle,

268.
Emphysema, 19, 261,
Epistaxis, 24,
Erysipelas, incisions in, 115,

Esmarch’'s bloodless methods, |

36, 146.
Ether, 172.
Eucalyptus oil, 177.
Evaporating dressings, 181,
Excision of ankle, 319.
elbow-joint, 312,
hip-joint, 313,

359

Excision of knee-joint, 315.
shoulder-joint, 312.

Extension bya weight, 281, 313.
by elastic band, 283, 285.

Extravasation of urine, 83.

| Eye, bandage for, 51.

foreign bodies in, 71.
lime in, 71.
wounds of, 50.
Eye-drops, introduection of, 118.

Face, wounds of, 14.

Femur, dislocations of, 308.
excision of head of, 313.
fractures of, 278.

Fibula, fractures of, 296.

. Fingers, amputation of, 126.

dislocation of, 307.
fractures of, 278.

Fomentations, 184.

Forceps, artery, 38.
angular, 72.
dislocation, 307.

Forearm, fractured, 273.

Foreign bodies in air-passages,

73.
cornea, 71.
ear, /2.
eye, 71.
larynx, 73.
nose, 72.
cesophagus, 74.
rectum, 76.
trachea, 74.
urethra, 75.
vagina, 76.

Fractures, 227,
after-treatment of, 297.
amputations in, 231.
chalk and gum for, 239,
compound, 230.
crepitus in, 227,
diagnosis of, 227.
elastic extension in, 283,

285.
extension by plaster in,

281, 318.
glue bandage for, 254,
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INDEX,

Fractures, gutta-perchafor,235. | Glottis, scalds of, 61.

impacted, 229,
leather for, 236.

measurements in, 232.
pads for, 234.
paraffine bandage, 257.

239.

plaster-of-Paris splint, 244,

poro-plastic splint, 237.
setting, 231.

signs of, 227.

gilica bandage, 258. -
simple, 228.

splints for, 233.

starch bandages in, 238.

Glue bandage, 254.
Gooch’s splint, 221.

. Gordon’s splints, 273.

| Greenstick fracture, 274.
' Gunpowder injuries, 62.
plaster-of-Paris bandage, |

Gunshot wounds, 63.
Gutta-percha, 235.

Hematuria, diagnosis of, 27.
Haemorrhage, 12.
arrest of, 35.
after-treatment of, 12.

after extraction of teeth,

28.
after incisions into

wire and plaster-of-Paris
splint, 242,

with dislocation, 229, 209,
Fractures, special, 259.

clavicle, 264.
Colles’, 274.
femur, 278.

flamed parts, 31.
after surgical operations,
28.
after lithotomy, 32.
appliances for arrest of, 35.
bitten tongue, 16.
constitutional treatment

fibula, 296.
fingers, 278.
foot, 297.
forearm, 273.
green-stick, 274.
humerus, 268.
jaw, 262.
metacarpus, 277.
nasal bones, 261.
patella, 289.
pelvig, 260.
Pott’s, 297.
radius, 273, 274.
ribs, 263.
scapula, neck of, 304,
skull, 259.

base of, 259.
gpine, 260,
thigh, 278.
tibia, 292.
ulna, 273.

Frenum, ruptured, 18.

Gauze, antiseptic, 154.

Glottis, foreign bodies in, 73. |

of, 13.
cut lip, 15.
cut throat, 17.
epistaxis, 24.
false aneurism, 22.
from accidents, 14.
from bladder, 27.
from disease, 23.
from ear, 16.
from leech-bites, 30.
from nose, 16.
from rectum, 26.
from tongue, 16, 29.
from tonsils, 28.
intermediary, 30.

pressure with fingersin, 35.
pressure graduated in, 21.

ruptured freenum, 18.
gealp wounds, 14.
gecondary, 31.

stabs, 19.

teeth knocked out, 17.
treatment of, 12.

ulceration and sloughing,

28.
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Hwemorrhage, varicose veins,28.
wounds of arteries, 20.
wounds of face, 14.
wound of palmar arch, 22.
wound of veins, 23.

Hemorrhagic diathesis, 28.

Hair-pin in urethra, 75.

Hammock suspension-swing,

253, 314.

Hand, bandage for, 209.

Handkerchiefs, 218.

Hanging, 65.

Head, bandage for, 210.
post-mortem examination

of, 329.
Heart, post-mortem examina-
tion of, 335.

Hernia, strangulated, 88.
diagnosis of, 90.

Hip, dislocation at, 308.
excision of, 313.

Horsehair drains, 181.
probang, 75.

Howard's artificial respiration,

6G6.

Howse's splint, 316.

Humerus, dislocations of, 302.
fractures of, 268.

Hydrocele, tapping, 133.

Hydrocyanic acid, 99.

Hypodermie injection, 137.

Incised wounds, 46.

Incisions into inflamed parts,
115.

Indiarubber bandage, 195.

In-growing toe-nail, 134.

Inhalers, 165, 173.

Injection for bladder, 87.

Intermediary hiemorrhage, 29.

Intestine, wounded, 19.

Intussusception, 89.

Lodoform dressing, 158, 176.

Iris, prolapse of, 50.

Irrigation, 182,

Issue, 135,

Jaw, lower, fracture of, 262.

e —— e ————————
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Jaw, dislocation of, 301.
Joints, excision of, 311.
wounds of, H2.
Jugular vein, bleeding from,
114.
Junker's chloroform inhaler,
174.

Kidneys, heemorrhage from, 27.
Knee-joint, dislocation of, 309,
bandage for, 200.
excision of, 315.
strapping for, 191.
Knot, clove-hitch, 300.
granny, 40.
reef, 40.
method of tying, 59.

Lacerated wounds, 49.

Laryngotomy, 101.

Larynx, foreign bodies in, 73.

Leather splints, 236.

Leech-bites, 29.

Leg, bandage for, 199,
fractures of, 292.
strapping for, 189.

Levis's reduction instrument,

308.

Ligature, 39.
mode of tying, 40.

Lime in eye, 71.

Linseed-meal poultice, 185.

| Lip, cut, 15.

Lithotomy, heemorrhage after,
32.
tamapon, 33.
tie, 224.
Local anmsthesia, 125.
Lung, wound of, 19.

Machinery accidents, 57.

- Mad animals, bites of, 64.

Marshall Hall's method, 65.

| Martin’s indiarubber bandage,

195.
Mason’s splint for
elbow, 312.

excised

' Mercuric chloride, 177.
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Metacarpus, fracture of, 277.
Mineral acids, poisoning by, 99.
Minor operations, 101,
Muscles, rupture of, 56.

Nasal bones, fractured, 261.
douche, 25.

Nelaton’s diagnostic line, 232.

Nerve, divided, 49.

Nitric acid, application of. 136.

Nitrous oxide gas, 171.

Nose, foreign bodies in, 72.
h@emorrhage from, 16, 23.

Nostrils, plugging, 119.

Oakum, employment of, 179.
poultice, 187.

(Edema glottidis, 61.

(Esophagus, bodies in, 74.

Ointments, 183.

Operating theatre, 144.

Operations, minor, 101.
treatment after, 149.
first dressing after, 198.

Opium, poisoning by, 97.

Oxalic acid, ditto, 99.

Palmar arch, wound of, 22.
Paquelin's thermo-cautiére,124.
Paracentesis abdominis, 109.
thoracis, 110.
Paraffine bandage, 257.
Paraphimosis, §7.
Patella, fracture of, 289.
Pelvis, fracture of, 260.
Penis, bandage for, 207.
thread round, 85.
Perchloride of iron in hemor-
rhage, 23. 1
Permanent antiseptic dressing,
179.

Pharynx, foreign bodies in, 74. |

Piles, hiemorrhage from, 26.
inflamed, 132.
Pilot trochar for tracheotomy,
109.
Plaster, 46, 187.
Plaster-of-Paris bandage, 239.
jacket, 246.

INDEX,

| Plaster-of-Paris splint, 244.

Bavarian, 245.
Plates for deep sutures, 48.
Plugging nostrils, 119,
Poizoned wounds, 64, 341.
Poisoning, treatment of, 95.
Polypus nasi, removal of, 121.
Poro-plastic splint, 237.
jacket, 250.
Post-mortem examination, 329,
Pott's fracture, 297,
Poultices, 185.
Pressure in h®morrhage, 35.
Pressure, graduated, 21.
Probang, 74.
Prolapsus ani, 92.
Prostate, enlarged, with reten-
tion, 81.
Punecture of tonsils, 121.
Punctured wounds, 19.

Radius, fracture of, 273.
Colles’ fracture of, 274.
Rape, 93.
Reaction after hamorrhage, 13.
Rectum, abscess by, 131.
foreign bodies in, 76.
h@morrhage from, 26.
prolapse of, 92.
tube, passage of, 130.
Reduetion of dislocations, 300.
of fractures, 231.
of hernia, 91.
Reporting cases, 320.
Resection—see Exeision.
Respiration, artificial, 65.
Retention of urine, 77.
Retractors, 225.
Ribs, fracture of, 263.
Rider’s strain, 56.
Rupture of bladder, 260.
of muscles, 56.
of tendo Achillig, 56.
of fricnum, 18.

Salicylic acid, 176.

Sand-bags, 258. B

Sayre’s plaster-of-Paris jacket,
246.
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Sayre’s plaster for clavicle, 266.
"Scalds, 58.
of glottis, 61.
Secalp, bloody tumonr of, 54,
259.
wounds of, 14,
Secapula, fracture of neck, 304,
Sclerotie, wound of, 50.
Scott’s dressing, 191.
Secondary hemorrhage, 30.
Serpents, bites of, 64.
Seton, 134,
Shot, injuries by, 63.
Shoulder, diagnosis of injuries
of, 303.
dislocation of, 302,
excision of, 312.
fractures near, 304,
Silica bandage, 258,
Siphon-tube, 24,
Skin grafting, 179.
Skull, fractures of, 259.
of base of, 259.
Slings, 218. :
Slinging stumps, 111.

Sloughing, causing haemor-
rhage, 27.
application of nitrie acid
to, 136.

Snake-bites, 64,

tions, 137.
Spine, fractures of, 260.
Splint-room, 234,
Splints, 233,
gutta-percha, 235,
leather, 236.
plaster-of-Paris, 244,
poro-plastie, 257,
Sponges, 145.
Sprains, 55.
Spray-producer, 123, 152,
Stabs, 19,
Starch-bandages, 238.
Stings, 64.
Stomach-pump, 129.
Strains, 56,
Strangulated hernia, 88.

359

Strapping, 187.
ankle, 190.
breast, 193.
in fractures, 194,
knee, 191.
leg, 189.
testicle, 191.
Stricture of urethra, spasmodie,
)
organic, 79.

| Stromeyer's cushion, 262,
| Strychnia, poisoning by, 100.

Stumps, bandage for, 215.
dressing of, 159.
heemorrhage from, 30.
slinging, 161.

Styptics, 23.

Subeutaneous injection, 137.

Sulphurous acid, 152.

 Suspended animation. 65,
| Suspensory bandage, 216.

Sylvester's artificial
tion, 65.
Syncope from chloroform, 170.
from hmmorrhage, 13.

respira-

T bandage, 216.

. Table for reporting cases, 328,

of weights of organs, 342.

. Tapping abdomen, 109,
Solution for hypodermie injec- |

abscesses, 115.
chest, 110.
hydrocele, 132.
Taxig in hernia, 91.
Teeth knocked out, 17.
hemorrhage after extrac.
tion of, 28,
Temperature, 324,
Temporal  artery,
from, 114.
Tendo Achillis, rupture of, 56.
Tendons, suture of, 49.
Tenosynovitis, 228.
Testicle, strapping, 191,
Thermo-cautery, 124,
Thermometer, 324,
Thigh, dislocation of, 308,
fractures of, 278,

bleeding
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Thomas's splints, 285.
Thread round penis, 88,
Throat, cut, 17.

atabs in, 19.

Thumb, amputation of, 128.
bandage for, 208.
gunshot wound of, 63.

Tibia, fractures of, 292.

Tie for catheter, 220.
lithotomy, 224.

Toe-nail, in-growing, 134.

Toes, amputation of, 128.

Tongue, bitten, 16.
hemorrhage from, 29.

Tonsils, hemorrhage from, 28.
inecision of, 121.
removal of, 122.

Torsion of arteries, 44.

Tourniquets, 35.

Trachea aspirator, 105.
dilator, 103.
foreign bodies i, 74.
wounds of, 19.

Tracheotomy, 101.
tubes, 107.

to secure, 105.

Tubes for vaccine matter, 132.

en chemise, 85.

Ulcers, strapping of, 189.
Ulna, dislocation of, 305.
fractures of, 273.
Urethra, calenlus in, 82.
foreign bodies in, 75.
hair-pin in, 75. 1
organic stricture of, 79.
rupture of, 83, 261. 5.
spasmodic stricture of, 77.
Urine, blood in, 27.
extravasation of, 83.
retention of, 77.
fromratony of bladder,
81,

INDEX.

Urine, retention of, from or-
ganie stricture, 79, ;
from spasmodic stricture,
77,
in female, 83.

Vaecination, 138,

| Vaccine lymph, from calf, 141.

faccine lymph, preservation
of, 139.

| Vagina, foreign bodies in, 76.
Varicose veins, rupture of, 27.

Veing, wouunds of, 23.
Venesection, 112.
bandage for, 114.
Venous hemorrhage, 23.
Viscera, abdominal injuries of,
19, 260.

Washing out bladder, 85.
catheters, 87.
Water-bed, filling a, 163,

. Water-dressing, 175.

Weight, extension by, 281, 313.

'\ Whitlow, incision of, 117.

Wire and  plaster-of-Paris
splints, 242
Wounds, 46.
contused and lacerated, 49.
gunshot, 63.
of abdomen, 19.
of arteries, 20.
of chest, 19.
of cornea, 50.
of face, 14.
of joints, 5H2.
of palmar arch, 22,
of scalp, 14.
of throat, 17, 19.
of tongue, 16.
of veins, 23.
over shin, 52.
poisoned, 64, 341.
punctured, 19.
t, dislocations at, 306.

st poultice, 187,

ndon and Aylesbury.
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trations, Test Types, &c¢. Crown 8vo, 5s. Gd.

HIGGENS.—Hints on Ophthalmic Out-Patient

Practice. By CHARLES HIGGENS, F.R.C.S., Ophthalmic Surgeon to,
and Lecturer on Ophthalmology_at, Guy's Hospital, Third Edition.
Feap. Svo, 3s.

MACNAMARA.—A Manual of the Diseases of

the Eye. By CHARLES MACNAMARA, F.R.C.8,, Surgeon to, and Lecturer
on Surgery at, the Westminster Hospital. Fourth Edition. With
4 Coloured Plates and 66 Engravings. Crown 8vo, 10s. 6d.

NETTLESHIP.—The Student’s Guideto Diseases

of the Eye. By EDWARD NETTLESHIP, F, R.C.8., Ophthalmic Surgeon
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's Hospital.
Third Edition. With 157 Engravings, and a Set of Coloured Papers
illustrating Colour-blindness., Fcap. 8vo, Ts. 6d.

POLLOCK.—The Normal and Pathological

Histology of the Human Eye and Eyelids. By C. FRED. PoLLoCK,
M.D., F.R.C.58.E,, and F.R.5.L., Surgeon for Diseases of the Eye,
Anderson’s College Dispensary, Glasgow. With 100 Plates, containing
230 Original Drawings by the Author, Lithographed in black and
codours. Crown Svo, 15s.
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OPHTHALMOLOGY —continued.

TOSSWILL.—Diseases and Injuries of the Eye

and Eyelids. By Lours H. TossWILL, B.A., M.B. Cantab., M.R.C.8.,

Surgeon to the West of England Eye Infirmary, Exeter. Feap. gvo,
2s. 6d.

WOLFE.—On Diseases and Injuries of the Eye:
a Course of Systematic and Clinical Lectures to Students and Medical
Practitioners. By J. R. WoLFE, M.D., F.R.C.8.E., S8enior Surgeon to
the Glasgow Ophthalmic Institution, Lecturer on Ophthalmic Medicine

and Surgery in Anderson’s College. With 10 Coloured Plates, and 120
Wood Engravings, 8vo, 21s.

PATHOLOGY. ‘
JONES AND SIEVEKING.—A Manual of Patho-

logical Anatomy. By C. HANDFIELD JONES, M.B., F.R.8., and EDWARD
H. SIEVEEING M.D., F.R.C.P. Second Edition. Edited, with consider-
able enlargement, by J. F. PAYNE, M.B., Assistant-Physician and
Lecturer on General Pathology at 8t. Thomas's Hospital. With 195
Engravings. Crown 8vo, 16s.

LANCEREAUX.—Atlas of Pathological Ana-

tomy. By Dr. LANCEREAUX. Translated by W. 8. GREENFIELD, M.D.,
Professor of Pathology in the University of Edinburgh. With
70 Coloured FPlates. Imperial 8vo, £5 5s.

SUTTON., — An Introduction to General
Pathology. By JoHN BLAND SutroN, F.R.C.8., Sir E. WILSON
Lecturer on Pathology, R.C.S. ; Assistant Surgeon to, and Lecturer on
Anatomy at, Middlesex Hospital. With 149 Engravings. 8vo, 14s,

VIRCHOW.— Post-Mortem Examinations: a

Degcription and Explanation of the Method of Performing them,
with especial reference to Medico-Legal Practice. By Frofessor
RupoLrH VIRCHOW, Berlin Charité Hospital. Translated by Dr. T. B.
SurTH. Second Edition, with 4 Plates. Feap. 8vo, 3s. 6d.

PSYCHOLOGY.
BUCKNILL AND TUKE.—A Manual of Psycho-

logical Medicine : containing the Lunacy Laws, Nosology, AEtiology,
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity,
with an Appendix of Cases. By JoHN C. BUCENILL, M.D., F.R.8,,
and D. HACK TUKE, M.D., F.R.C.P. Fourth Edition with 12 Plates

(30 Figures). 8vo, 2bs.
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PSYCHOLOGY —cuntinued.
CLOUSTON. — Clinical Lectures on Mental

Diseases. By THoMAS 8. CLousToN, M.D., and F.R.C.P. Edin.: Lec-
turer on Mental Diseases in the University of Edinburgh. With
8 Plates (6 Coloured). Crown 8vo, 12s. 6d.

PHYSICS.
DRAPER—A Text Book of Medical Physics,

for the use of Students and Practitioners of Medicine By JoHN C.
DRAPER, M.D., LL.D., Professor of Chemistry and Physics in the
University of New York. With 377 Engravings. 8vo, 18s,

PHYSIOLOGY.
CARPENTER.—Principles of Human Physio-

logy. By WILLIAM B, CARPENTER, C.B., M.D., F.R.8. Ninth Editien
Edited by Henry Power, M.B., F.R.C.8. With 3 Steel Plates and
377 Wood Engravings. 8vo, 31s. 6d.

DALTON.—A Treatise on Human Physiology :
designed for the use of Students and Practitioners of Medicine, By
JOHN C. DALTON, M.D., Professor of Physiology and Hygiene in the
College of Physicians and Surgeons, New York. Seventh Edition.
With 252 Engravings. Royal 8vo, 20s.

FREY.—The Histology and Histo-Chemistry of
Man. A Treatise on the Elements of Composition and Structure of the
Human Body. By HEINRICH FREY, Professor of Medicine in Zurich.
Translated by ARTHUR E. BARKER, Assistant-Surgeon to the University
College Hospital. With 608 Engravings. 8vo, 21s.

PYE-SMITH.—Syllabus of a Course of Lectures
on Physiology. By PHILIP H. PYE-SMITH, B.A., M.D., F.R.C.P.,
Physician to Guy's Hospital. With Diagrams, and an Appendix of
Notes and Tables. Crown Svo, 5s.

SANDERSON.—Handbook for the Physiological

Laboratory : containing an Exposition of the fundamental facts of the
Science, with explicit Directions for their demonstration. By J.
BURDON SANDERSON, M.D., F.R.8.; E. KLEIN, M.D., F.R.S8.;: MICHAEL
FOSTER, M.D., F.R.8., and T. LAUDER BRUNTON, M.D., F.R.8. 2 Vols.,
with 123 Plates. 8vo, 24s.

YEO.—A Manual of Physiology for the Use of

Junior Students of Medicine, By GErRALD F. YE0, M.D., F.R.CS8.,

Professor of Physiology in King's College, London. With 301 Engray-
ings. Crown 8vo, 14s,
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SURGERY.
BELLAMY.—The Student’s Guide to Surgical

Anatomy; an Introduction to Operative Surgery. By EDWARD
BELLAMY, F.R.C.5., and Member of the Board of Examiners ; Surgeon
to, and Lecturer on Anatomy at, Charing Cross Hospital. Third
Ldition. With 80 Engravings. Fecap. 8vo, Ts. 6d.

BRYANT—A Manual for the Practice of

Surgery. By THOMAS BRYANT, F.R.C.5., Surgeon to, and Lecturer on
Surgery at, Guy's Hospital. Fourth Edition. With 750 Illustra-
tions (many being coloured), and including 6 Chromo-Lithographic
Plates. 2 Vols. Crown 8vo, 32s.

CLARKE AND WAGSTAFFE — Outlines of

Swrgery and Surgical Pathology. By F. LE Gros CLARK, F.R.C.8,,
¥.R.8., Consulting Surgeon to St. Thomas's Hospital. Second Edition.
Revised and expanded by the Author, assisted by W. W. WAGSTAFFE,
.R.C.8,, Assistant Surgeon to 8t. Thomas's Hospital. 8vo, 10s. 6d.

DRUITT. —The Surgeon’s Vade-Mecum; a

Manual of Modern Surgery. By RoOBERT DRuUITT, F.R.C.8. Tavelfth
Edition. With many Engravings. Fcap. 8vo. [Tu the press.

FERGUSSON.— A System of Practical Surgery.

By Sir WILLIAM FERGUSsON, Bart.,, F.R.C.5., F.R.5., late Surgeon and
Professor of Clinical Surgery to King's College Hospital, With 463
Engravings. Fifth Edition. Svo, 21s.

HEATH.—A Manual of Minor Surgery and

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi-
tioners. By CHRISTOPHER HEaTH, F.R.C.8., Holme Professor of
Clinical Surgery in University College and Surgeon te the Hospital.
Eighth Edition. With 142 Engravings. Feap. 8vo, 6s,

By the same Author.

A Course of Operative Surgery: with

Twenty Plates (containing many figures) drawn from Nature by
M. LEVEILLE, and Coloured. Second Edition. Large Svo, 308.

ALSO,

The Student’s Guide to Surgical Diag-

nosis. Second Edition. Feap. 8vo, 6s. 6d.
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SURGERY—continued.
SOUTHAM —Regional Surgery: including Sur-

gical Diagnosis. A Manual for the use of Students. BY FREDERICK
A. SoUTHAM, MLA., M.B. Oxon, F.R.C.8., Assistant-Surgeon to the
Royal Infirmary, and Assistant-Lecturer on Surgery in the Owen's
College School of Medicine, Manchester.
Part 1. The Head and Neck. Crown 8vo, 6. 6d.
»» 1L The Upper Extremity and Thorax. Crown §vo, 7s. 6d.
»» IIT.  The Abdomen and Lower Extremity. Crown 8vo, 7s.

TERMINOLOGY.
DUNGLISON.—Medical Lexicon: a Dictionary

of Medical Science, containing a concise Explanation of its various
Subjects and Terms, with Accentuation, Etymology, S8ynonyms, &c.
By ROBERT DUNGLISON, M.D. New Edition, thoroughly revised by
RICHARD J. DUNGLISON, M.D. Royal Svo, 28s.

MAYNE—A Medical Vocabulary: being an

Explanation of all Terms and Phrases used in the various Departments
of Medical Science and Practice, giving their Derivation, Meaning,
Application, and Pronunciation. By ROBERT G. MAYNE, M.D,, LL.D.,
and JOHN MAYNE, M.D., L.R.C.8.E. Fifth Edition. Crown svo,
108, Gd.-

WOMEN, DISEASES OF.
BARNES.—A Clinical History of the Medical

and Surgical Diseases of Women, 3Y ROBERT BARNES, M.D., F.R.C.P.,
Obstetric Physician to, and Lecturer on Diseases of Women, &e., at, St.
George's Hospital. Second Edition. With 181 Engravings. 8vo, 28s,

COURTY.—Practical Treatise on Diseases of
the Uterus, Ovaries, and Fallopian Tubes. By Professor Coumnry,
Montpellier. Translated from the Third Edition by his Pupil, AGNES
M'LAREN, M.D.,, M.K.Q.C.P. With Preface by Dr. MATTHEWS DUNCAN,
With 424 Engravings. 8vo, 24s.

DUNCAN.—Clinical Lectures on the Diseases
of Women. By J. MATTHEWS DuxcAN, M.D., F.R.C.P., F.R.8.E.,
Obstetric Physician to St. Bartholomew's Hospital. Third Edition.
8vo. [Ln the press.

EMMET. — The Principles and Practice of
Gynwmcology. By THOMAS ADDIS EMMET, M.D., Surgeon to the
Woman's Hospital of the State of New York, Third Edition. With
150 Engravings. Royal 8vo, 24s.
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WOMEN, DISEASES OF—continued.

GALABIN.—The Student’s Guide to the Dis-

eases'of Women. By ALFRED L. GALABIN, M.D., F.R.C.P., Obstetric
Physician to, and Lecturer on Obstetric Medicine at, Guy's Hospital.
Third Edition. With 78 Engravings. Fcap. 8vo, 7s. 6d.

REYNOLDS.—Notes on Diseases of Women.

Specially designed to assist the Student in preparing for Examination.
By J. J. REYNoLDs, L.R.C.P., M.R.C.3. Third Edition. Fcap. 8vo,
28, 6d.

SAVAGE.—The Surgery of the Female Pelvic

Organs. By HENRY SAVAGE, M.D., Lond., F.R.C.5., one of the Con-
sulting Medical Officers of the Samaritan Hospital for Women. Fifth
Edition, with 17 Lithographic Plates (15 Coloured), and 52 Woodcuts.
Royal 4to, 35s.

WEST AND DUNCAN.—Lectures on the Dis-

eases of Women. By CHARLES WEsT, M.D., F.R.C.P. TFourth
Edition. Revised and in part re-written by the Author, with numerous
additions by J. MATTHEWS DUNCAN, M.D.,, F.R.C.P.,, F.R.B.E,
Obstetric Physician to 5t. Bartholomew’s Hospital. 8vo, 16s.

ZOOLOGY. |
CHAUVEAU AND FLEMING.—The Compara-

tive Anatomy of the Domesticated Animals. By A. CHAUVEAU,
Professor at the Lyons Veterinary School; and GEORGE FLEMING,
Veterinary Surgeon, Royal Engineers. With 450 Engravings. 8vo,
31s. 6d.

HUXLEY.—Manual of the Anatomy of Inverte-
brated Animals. By THoMAs H. HUXLEY, LL.D., F.R.5. With 156
Engravings. Fost 8vo, 16s.

By the same Author.

Manual of the Anatomy of Vertebrated
Animals. With 110 Engravings. Post 8vo, 12s.

WILSON.—The Student’s Guide to Zoology:
4 Manual of the Principles of Zoological Science. By ANDREW WILSON,
Lecturer on Natural History, Edinburgh. With Engravings. Feap.
8vo, 6s. 0Od.
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