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PREFACE TO THE SIXTH EDITION

THis little work has now reached a sixth edition,
for which it has been carefully revised and has
recelved several additions.

Professor Poore has revised his description of
Laryngoscopy, and added to it one on Catheterism
of the Larynx. Professor John Tweedy has also
enlarged his account of Ophthalmoscopy, and
contributed a brief description of Retinoscopy
which is now coming into general use as a
method of estimating the visual faculty of the
eye. Mr. Bailey has revised the instructions for
administering Anesthetics, Mr. Pollard, Surgical
Registrar to University College Hospital, has re-
written the section on Antiseptic Dressings. By
the labours of these gentlemen, I am assured
that the book is thoroughly trustworthy for those
who seek information on these subjects.

Other additions have been made of several
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THE

ESSENTIALS OF BANDAGING

ETC.

CHAPTER I

BANDAGING

GENERAL RULES.—Ordinary bandages are strips of
unbleached calico 6 or 8 yards long, having a
breadth of § inch for the fingers and toes, 2 or 21
inches for the upper limb, 3 inches for the lower limb,
and 6 inches for the body. These, when tightly
rolled for use, are termed rollers. DBesides these
rollers for general use there are special bandages, such
as rollers of muslin for using with plaster of Paris, of
stocking-webbing when great softness is desired, of
Welsh or domett flannel for irritable skins ; or of india-
rubber where elastic tension is needed.

The annexed figure on p. 2 depicts a small winder
for rolling bandages, invented by the late Mr. Clover,
and improved by Mr. Coxeter.

Before applying any kind of apparatus, the surgeon
should see that the limb is carefully washed and

dried.
B
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Position of the Operator.—He should place himself
opposite his patient, and the limb should be put into
the position it will occupy when the bandage is com-
pleted.

How to hold a Roller.—Begin by placing the outer
surface of the roller next the skin, for so it unwinds
more readily, and the first turns are more easily

Fig. 1.—Bandage Winder.

secured. The bandage should be carried from the
inner side of the limb by the front to the outer side,
for the muscles are thus more firmly and pleasantly
confined than by turns passing in the opposite
direction. :

Varieties of Turns.—In order to support the parts
evenly, it is necessary to employ a combination of
three different turns in carrying a bandage up a limb :
the simple spiral, reverse, and the figure of 8.
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The simple spiral turn is used only where the cir-
cumference of the part increases slightly, as at the
wrist ; but when the limb enlarges too fast to allow
the fresh turn to overlap the previous one regularly,
the turn must be interrupted, and the bandage brought
back again by reverse, or by figure of 8.

To reverse the bandage, the thumb of the unoccu-
pied hand fixes the lower border of the bandage at the
highest point of the turn while the roller is turned

Fig. 2.—Reversing a Roller.

over in the other hand, and then passed downwards
to overlap the previous turn evenly. At the moment
of reversing (see Fig. 2) the bandage should be held
quite slack, and not unrolled more than is necessary to
make the reverse. All the reverses must be carried
one above the other along the outer side of the limb,
and only employed where really wanted.

Figures of 8 are made, as their name implies, by
passing the roller alternately upwards and downwards
as it enwraps the limb (see Fig. 3). They are adopted
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where the enlargement is too great and irregular for
reverses to lie evenly;
for instance, over the
ankle and elbow joint.

THE HEAD

Bandages for the
Head.—A roller is com-
monly applied in three
different ways tothe head.
1st. For keeping simple
dressings in place.

Apparatus,—1. A roller 2 inches wide, and of the
usual length. 2. Some pins.

A turn is first carried
horizontally round the
head above the brows and
below the occipital pro-
tuberance, and fastened
by a pin ; this being done,
the roller is carried across
the dressing, and getting
into the line of the first
turn, is passed round the
head again, then across
the dressing and round

Fig. 8.—Figure of 8§ turn.

¥ Fig. 4.—Bandage for retaining
the head by oblique and  dressings in position, showing

horizontal turns alter- two sets of obligue turns,

nately, the latter to fix the former (see Fig. 4). In
the figure the oblique turns have been doubled, and
would fix dressings on each side of the head.
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The shawl cap and four-tail bandage are also used
to keep dressings in place (see p. 7).

Knotted Bandage.—This is used when pressure
on the superficial temporal artery is required.

Apparatus.—1. A bandage 8 yards long, 2 inches
wide, rolled into two heads. 2. Some lint. 3. A
piece of a wine cork % inch thick. 4. Needle, thread,
and pins.

The cork is folded in a double thickness of lint;
over this are placed six or eight more folds of lint of
aradually increasing size, and the whole are kept in
shape by a stitch passed through them and through
the cork. When the corners are trimmed away this
forms a graduated compress,
and is laid on the wound
with the small end down-
wards.

One end of the roller
is taken in each hand,
and the middle laid over
the compress on the in-
jured temple, say the
right ; the ends are next
carried round the head,
one just above the eye-
brows, and the other
backwards below the occipital protuberance, till they
meet at the left temple, where they are passed from
one hand to the other to be brought to the wounded
temple. Here they are again crossed, but tightly,
one end being carried under the chin and by the left
side to the vertex, there meeting the other end, which

Fig. 5.—Knotted Bandage.
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has passed over the head in the opposite direction
(see Fig. 5). Here the hands again change ends, and
the bandaging is continued till each end reaches the
right temple. There they are again crossed or
“knotted,” but this time they are passed horizontally
round the head. Having done this the ends are
pinned and cut off, or if necessary the knots are
repeated before fastening ; but the first pair, if tightly
drawn, suffice as well as several.

To ensure firm pressure, care should be taken that
each “knot” overlies its predecessor.

The Capelline Bandage is rarely required, but
1s used when the restlessness of the patient renders
it difficult to keep dressings or ice-bags in their place.

It is also the bandage employed to keep the dress-
ings on the stump of a limb.

Apparatus.—1. A band-
age 2 inches wide and 12
yards long, rolled into two
heads. 2. Some pins,

Themiddleof the roller
is laid against the fore-
head just above the brows,
and the ends passed be-
hind the occiput, where
they are crossed. After
this, one end continues to
encircle the head hori-
zontally, fastening down
at the forehead and occiput alternately the other
end of the roller as it goes forwards and back-
wards. The second head of the bandage, starting

Fig. 6.—Capelline Bandage.

\
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from the occiput, is brought over the top along the
middle to the bridge of the nose, and passes under
the encireling turn, which fixes it. It is then carried
back to the occiput, on the right of the mesial band ;
when again fixed behind by the encircling turn, it is
brought forward on the left side of the mesial band
and fixed in front. This arrangement is repeated
until the head is covered in a closely fitting cap (see
Fig. 6).

In beginning this bandage, it is necessary to keep
the first circle low down, close to the brows in front,
and below the occipital protuberance behind, or the
cap will not fit firmly over the skull.

A Shawl Cap is readily improvised with a silk
or cambric handkerchief folded diagonally into a
triangle ; the base of the
triangle is then carried
over the brow, the apex
let fall behind the occiput,
where the ends cross, and
catching in the apex,
come round to the fromt
to be tied on the fore-
head. !

The shawl capis readily
applied to retain dressings
on a stump.

The Four-tail Band- Fig. 7.—Shawl Cap.
age.—Instead of applying
the handkerchief in the manner just described, it may
be split from each end to within 6 inches of the
middle, and so converted into a broad four-tail




8 BANDAGING
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bandage ; the middle is laid on the top of the head,
the hinder ends tied under the chin, and the forward
ones behind the nape of the neck. Or a piece of
calico, 1} yard long and 4 inches wide, is split from
each end 3 inches short of the centre—one pair of
tails being rather wider than the other. If used on
the face, the middle is put against the point of the
chin, the two narrow tails are carried backwards to
the nape, crossed, and pinned together on the fore-
head above the brows. The two broader tails are
carried upwards in front of the ears, where they turn
round the two narrow tails, to be either tied or
pinned at the vertex. Four-tail bandages are used
elsewhere, as in the axilla, to keep poultices in place,
ete.

To apply Ice-Bladders to the Head.—This 1s
done by folding a thin napkin over the bladder,
which is then laid against the head or part to be kept
cool, and the ends of the napkin are pinned tightly
down to the pillow at each side. Fastened in this
way the bag cannot slip, and its weight is at the same
time prevented from pressing on the head.

An india-rubber skull-cap, attached by a band
under the chin, through which ice-cold water ecir-
culates, is used for this purpose. Again, soft metal
gas-pipe tubes, called Leiter’s tubes, are rolled into
concentric rings or spiral coils, and bent to fit the
head or other part to be cooled. These coils are
fastened on with straps, and cold water is allowed to
flow continuously through them. If the application
of heat rather than its abstraction be desired, warm
water can be equally well directed through the coil.
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To compress the Jugular Vein after bleed-
ing.—After venmsection of the external jugular vein
1t 1s requisite to keep a compress of lint on the
wound. This is done by fastening a $-inch wide
bandage on the neck with two simple turns; it is
then carried in a figure of 8 round the neck, across
the compress and under the arm-pit of the opposite
side, and round the neck again. If the figure of 8 is
passed pretty firmly, sufficient pressure is made to
check bleeding without interfering with the circula-
tion through the vessels. The turns round the neck
of course must not be tight.

THE TRUNK

To bandage the Breast.

Apparatus.—1. A roller 3 inches wide and 8 yards
long. 2. Pins. :

The roller is first carried once round the waist
below the breast, begin-
ning in front and passing
towards the sound side.
When the bandage is
fixed, the roller ascends
over the lower part of
the diseased breast to
the opposite shoulder,
and comes back by the
arm-pit to the horizontal
turn, where it passes round the chest to fix the
oblique turn. The bandage is continued by repeating
the oblique turns over the breast and shoulder, and

Fig. 8.—Bandage for a Breast.
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the horizontal turns round the body until the breast
is fully compressed. Each turn over the breast is
carried higher than the preceding one, and each turn
round the body overlaps the oblique one to keep it in
place (see Fig. 8).

To bandage both Breasts.—This is readily done
by first bandaging one breast in the manner described :
then, having carried the roller over the shoulder of
the side already bandaged, bring it across the sternum
and under the second breast to the horizontal turns,
which it follows alternately with oblique ones, as was
done in bandaging the first breast. The only differ-
ence is, that in compressing the first breast the
bandage was passed obliquely upwards, for the
second it is carried obliquely
downwards over the breast.

Spica Bandage at the
Groin.

Apparatus.—1. A roller 21
or 3 inches wide. 2. Some
pins.

Lay the end on the groin
to be bandaged, passing the
roller between the top of the
thigh-bone (great trochanter)
and the crest of the hip ; carry
Fig. 0.—Spica for the Groin, b€ Toller behind the pelvis to

the other side of the body,
there passing also between the crest of the hip and
trochanter. Next take the roller downwards in
front of the pubes and the injured groin, outwards
and round the thigh below the trochanter to the fold
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of the buttock, and bring it up between the thighs to
the groin, where the figure of 8 is completed. More
similar turns are to be passed in the same way round
the body and below the buttock (see Fig. 9). At the
groin each turn should overlap, but lie a little above
the preceding turn. A pin, when the necessary
number of turns is completed, fastens down the end.

Body Bandage for tapping the Belly in
Ascites.—This bandage is made of two thicknesses
of stout flannel, 18 inches wide in the middle, where
it forms a continuous sheet for 18 inches, but beyond
that 1t is split into three tails, 6 inches wide and 3 feet
long. In the middle line, 4 inches below the centre,
1s a round hole 2 inches across, through which the
surgeon reaches the skin to insert the trocar. The
trocar generally employed has a diameter of nearly }
-an inch, and on its cannula a tap is fitted in order
that, as the trocar is withdrawn after puncture to
make way for the flow of fluid, the escape of fluid
may be prevented until a length of india-rubber
tubing is attached to the trocar to conduct it into a
bucket placed near.

When in use, the middle of the bandage is placed
in front with the hole in the mesial line of the body,
and midway between the umbilicus and pubes ; the
ends of the right side are passed behind the back to
the left, interlacing with those from the left side.
When all is ready, an assistant standing on each side
of the bed pulls steadily on the ends to keep up
continuous pressure on the abdominal viscera as the
fluid escapes. After the fluid is evacuated the ends
are wound firmly round the body in front, while the
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puncture in the wall of the belly is closed by a fold

of lint attached with a strip of plaster, or to prevent

the troublesome oozing of fluid which sometimes
follows the operation, a harelip pin may be in-
serted, and the edges thus retained in apposition by

a twisted silk suture.

The T Bandage is used to apply dressings, com-
-*"'*pre&sps ete., to the anus or perineeum. The bandage
gmyld‘%e prepared beforehand by sewing to the
centre ﬂf'a. strip of calico 3 inches wide and 1} yard
< 7 Lleng a-similar strip a yard long, in the shape of the
letter T.” When applied, the longer strip is carried
round the hips with the attached piece at the sacrum,
and made fast in front. The attached piece is then
brought tightly forward and fastened also in front.
If used to support the anus, the free end may be split
and fastened to the girdle at each groin. If wanted
for the perineeum or testes, it is better not split but
fastened at the middle line.

The Strait Jacket is made of jean or stout
canvas. It is cut long enough to fall below the
waist, around which a strong tape is run to be drawn
tight and tied after the jacket is put on. The sleeves
are several inches longer than the arms, and their

" ends can be drawn close by long tapes which run in
the gathers. A tape confines the garment round the
neck, and it is fastened behind by tapes attached
down the sides. When the jacket is to be put on a
patient, it is first turned inside out, then one of the
nurses or assistants thrusts his own arms through the
sleeves, and facing the patient, invites him to shake
hands. Having thus obtained possession of the
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patient’s hands, he holds them fast while a second
assistant, standing behind the patient, pulls the jacket
off the first assistant on to the patient, whose hands
are thus drawn through the sleeves before he perceives
the object of the manceuvre. The jacket is next tied
round the neck and behind, the tapes of the sleeves
are carried round the body, drawn tight till the arms

Fig. 10.—Manacles for confining the arms of delirious patients

are folded across the chest, and fastened to the bed on
each side, or tied round the body.

Manacles for Delirious Patients.—Instead of the strait
jacket a double leathern muff is sometimes used to
restrain unruly patients. It irritates them less, and
is far more easily applied (see Fig. 10).

In wearing it the arms are crossed in front, and a
strap is drawn tight round both wrists. Each hand 1s
thrust into a stout leathern glove, or muff, connected
with the wrist-strap, and capable of being tightened over
the fingers by a strap and buckle across the glove.
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To suspend the Testicles.—Suspensories are
made specially for this purpose, but a very efficient
one can be improvised with a puggeree or muslin
neckerchief.

Take a muslin scarf or puggeree 3 yards long, wind
it once round the hips, carry the end once round the
bandage in the middle behind, then bring the scarf
forwards between the thighs, raising up the testicles
as it comes forward, and attach the end in front to the
band round the hips. |

When the patient is recumbent, the testes may be
supported by a strip of diachylon plaster 2 feet long
and 4 inches wide, passed across from hip to hip under-
neath the serotum and testes, which then lie supported
on a shelf.

Another way of raising the testes is to place a soft

pin-cushion between the thighs, and allow the swollen
gland to rest on the cushion.

UPPER LIMB

In bandaging the upper limb, the elbow should be
bent and the thumb turned upwards.

Bandage for the Finger and Thumb.

Apparatus.—A. $-inch wide roller,

The fingers are bandaged to prevent cedema when
splints are tightly attached to the fore or upper arm.
A roller §-inch wide is passed once round the wrist and
then carried over the back of the hand to the little
finger ; then wound in spirals round it to the tip and
returned up the finger. The bandage is completed by
a figure of 8 round the wrist and the root of the finger,
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and returned to the wrist. The roller is then brought
across the back of the hand to the next finger, to which
it is applied in the same manner. The process is
repeated until all four fingers are covered. To prevent
the bandages from chafing the tender skin, a shred of
cotton wool should be placed between each finger
before the figure of 8 is carried round it.

The thumb is bandaged rather differently : the roller
is commenced in the same way
round the wrist, but the first
turn is carried at once beyond
the last joint, turned once or
twice round the last phalanx,
and continued by reverses to the
first knuckle joint; the ball of
the thumb is then covered by
figures of 8 round the thumb and
wrist. This bandage is called
the spica for the thumb, and is
sometimes employed to compress
bleeding wounds of the ball of
the thumb, when it is applied
without previously covering the phalanges, as in
Fig. 11.

The Hand and Arm.

Apparatus.—1. A roller 24 inches wide for an adult,
but narrower for a child. 2. Some cotton wool.

A little cotton wool should be placed in the palm
before applying the roller. The bandage commences
with two spirals round the wrist, passing at the back
of the wrist from the radius to the ulna. The roller
is then carried across the back of the hand from the

Fig. 11.—8piea for the
Thumh.
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radial border to the root of the little finger (see Fig. 12),
and then across the palm, reaching the back of the
hand between the thumb and
forefinger.

When the hand is covered
by these figures of 8 the bandage
is passed up the forearm by
reverses placed at the back of
the forearm over the muscles
till the elbow is nearly reached.
Before going farther the joint
is bent to the degree that will
be required by the splint, and

Fig. 12.—Commencing to  the patient told to grasp some

e et part of his dress, or the sleeve
of the other arm, that he may not unconsciously
extend the elbow again while the bandage is being
rolled round it, and a
strip of cotton wool is
wound round the elbow.

The elbow is covered
by first carrying the
roller round the joint, so
that the point of the
olecranon rests on the
centre of the turn (see
dotted lines, Fig. 13). g 1 pundagocoveringtheEmbow,
The b&ﬂdﬂgﬂ 18 then The first turn over the point of the
continued in ﬁgures = elbow is shown by the dotted lines.

8, passing above and below the first turn until the
elbow is covered in and the bandage of the forearm
is completed.
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The arm is covered by spirals and reverses till the
arm-pit is reached.

Before bandaging the shoulder the arm-pit is pro-
tected by cotton wool or a double fold of soft blanket;
the roller is then ecarried
in front of and over the
shoulder, across the back to
the opposite axilla, where
also some wool should be
placed, then across the chest ~ . A
to the top of the shoulder fh A

L] - J
again, and under the arm-pit '
: Fig. 14.—8pica Bandage for
to the front (see Fig. 14). o B

These figures of 8 are re-

peated as often as necessary to complete the covering.
. The bandage is applied in this method for dressings ;
but when pressure is needed the first turn may be
carried at once to the root of the neck, and each
succeeding turn made to overlap below the last, until
the point of the shoulder is gained. This bandage is
called the spica for the shoulder.

Wound of the Palmar Arch.—Bleeding from
this wound can usually be stopped at the bleeding
point ; and if this be impracticable the brachial artery
must be deligated.

Some surgeons still employ compression of the bleed-
ing wound, and for this method the following appara-
tus is necessary : — 1. Petit’s tourniquet. 2. Straight
wooden splint. 3. Rollers 2 inches wide, and $-inch
wide for fingers. 4. Pad and cotton wool. 5. Lint.
6. A slip of a wine cork. 7. Scissors and needle and

thread.
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Step 1. Apply the tourniquet to the brachial artery,
to control the heemorrhage while the apparatus is being
adjusted (see p. 194).

Step. 2. Make a graduated compress by folding a
sixpence or disk of a cork in two or three thicknesses
of lint, trim the lint into circular disks and prepare a
dozen disks of increasing size ; lay these one on each
other to form a round cone about 1 inch high with
the piece of cork at the apex, and fasten them together
by a stitch.

Step 3. Clean and dry the limb, and dust the wound
with iodoform or iodol.

Step 4. Bandage the fingers and thumb, and prepare
the splint, which should be straight, as broad as the
forearm, and long enough to reach from 1 inch below
the elbow to the tips of the fingers; it should be well
padded.

Step 5. Envelop the wrist with a little wool ; next
lay the graduated compress on the wound, the small
end downwards, and maintain it firmly in position with
the left thumb, while the splint is applied to the back of
the hand and forearm. The splint is then fixed by a
roller carried in figures of 8 round the hand and wrist
across the compress until that is tightly pressed into
the wound, when the roller is continued along the fore-
arm. A fold of wool is laid in front of the elbow, the
tourniquet removed, and the roller is carried to the
arm-pit while the forearm is raised, flexed across the
chest, and fastened to the side.

This apparatus is worn without being disturbed for
twelve hours; but at the end of this time the bandage
should beremoved and readjusted less firmly than before.
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If this compress is applied with sufficient tightness
to prevent bleeding, there is great danger of sloughing
of the compressed parts, and recurrence of bleeding
when the separation of the slough opens the artery
again. Hence it is far better to clean the wound
thoroughly ; enlarging it by vertical incision through
the fascia if needful, and to tie the bleeding vessel
above and below the wound. If the actual bleeding
point cannot be sufficiently isolated to be ligatured, a
forcipressure forceps can be used to seize and hold it
until risk of bleeding has passed away.

Venzesection.—Bleeding and bandage at the bend
of the elbow. Apparatus.—1. Lancet. 2. Tape. 3.
Pledget of lint. 4. Dish. 5. Staff.

In opening a vein at the bend of the elbow, the
‘median basilic is generally selected, simply because
it is usually the largest, but any branch that is super-
ficial, and well filled with blood, may be opened.

The patient should sit or stand, in which positions,
faintness, one of the objects of bleeding, is attained
by the abstraction of a less amount of blood than in
the horizontal posture.

The surgeon places a graduated bleeding dish on a
chair or stool within his reach, and a pledget of lint
in his waistcoat pocket ; he next gives the patient a
heavy book or staff to grasp in his hand. The arm
being bare to the shoulder, a tape, # inch broad and
1} yard long, is tied round the arm tight enough to
impede the venous, but not the arterial flow.

The surgeon, standing opposite his patient and
grasping the arm to be bled with his left hand, so
that his thumb controls and steadies the swollen vein
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below the proposed incision, takes his lancet between
the right forefinger and thumb ; then going through
skin and vein at one stroke, carries the lancet up-
wards for about 1 inch along the vein. The puncture
of the lancet should be quite vertical, and the extrac-
tion also be made vertically, that the slit in the vein
may correspond to the slit in the skin.

This being done, the operator lays aside his lancet,
and takes up the dish, holding it so that the blood
will flow into it : when the dish is placed, he lifts his
left thumb from the vein cautiously or the sudden
spirt of blood will fall outside the dish and be lost.
When the desired amount is drawn, the operator
compresses the vein again with the left thumb, and
setting down the
dish, puts the pledget
of lint over the
wound. He keeps
the pledget in place
with his left thumb,
while he releases the
tape round the arm
and places its middle
obliquely across the
pledget. His left
thumb presses the

Fig. 15.—Adjusting the tape after
bleeding, PlEdgEt on the

wound, while the
right hand takes the end of the tape which is
farthest from his left, and passes it under the fore-
arm below the elbow to his left fingers, which grasp
it tightly. He then takes the other end with his
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right hand (see Fig. 15), and bringing it round the
arm above the elbow, carries it across the pledget ;
as he does this, he replaces his left thumb on the
compress with his right forefinger, which he keeps
there while he brings up the end of the tape he has
already in his left fingers, and throwing it over the
arm above his right forefinger, lets it go ; then passing
his left hand below the right forefinger, he catches

Fig. 16.—The Bandage completed.

the same end of the tape again and draws it back.
The two ends thus locked in a loop over the com-
press are secured by tying them in a bow outside
the elbow, and the operation is finished (see Fig. 16).

THE LOWER EXTREMITY

For adults the most useful width for the rollers is
3 inches, and the length the ordinary one of 8 yards.

The Foot is usually bandaged without covering
“the heel, and the bandage is begun as follows :—

The roller being held in the right hand for the
right foot, or in the left hand for the left foot, the
unoccupied hand takes the end, and lays it across
the inside of the ankle. The roller is then brought
forwards to the root of the little toe, where it passes
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under the sole to the inner side of the foot just
behind the great toe. By carrying the roller across
the foot again to the outer side and behind the ankle,
the loose end is made fast. When two such turns
have been carried round the foot, the bandaging is
continued by figures of 8 round the foot and ankle
until the fore part of the foot is covered, when it
proceeds up the leg by spiral turns round the small
of the leg, and by reverses round the calf. The
reverses lie at equal distance up the outside of the
leg, on the muscles, not over the shin, that the skin
be not pressed between the crease of the bandage
and the bone. When the calf is passed, the roller
is carried by figures of 8 above and below the knee,
until that joint is covered in, then continued by
reverses up the thigh to the groin, where the bandage
terminates by a spica round the body (see p. 10).
This is the ordinary
bandage for the lower
limb. There are
some varieties for
particular parts;
these are :—

To cover the
Heel.—Holding the
roller as for the foot,
carry the end behind
; the heel outwards to

Fig. 17.—Covering the Heel, the front of the &Hklﬂ,

and bring the roller

by the inside over the front of the ankle-joint, to com-
plete the turn. In doing this, the point of the heel must
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catch the middle of the band. If the foot is a long
one, the roller should be 3 inches broad; but a
narrower bandage is more easily fitted on to a small
foot. After the first turn, the roller is carried in
figures of 8 round the foot and ankle, passing alter-
nately, as in Fig. 17, above and below the first turn
until the joint is covered.

To bandage a Toe.—Take two turns round the
foot, with a bandage 1 inch wide, then pass it
round the toe to be raised, and back again round
the foot. This figure of 8 lifts a toe above the rest
if taken from the dorsal, and depresses it if taken
from the plantar surface.

The Knee is bandaged by beginning with a.
simple turn round the leg above the calf, then
carrying the roller across the patella to the thigh
above the knee, where a circular turn is taken round
the thigh before descending over the patella to the
leg below the knee; this process is repeated until
the knee is covered.

To bandage a Stump.—The flaps are first
supported by two or more strips of plaster, 1 inch
wide and 10 or 12 inches long, carried from the
under surface of the limb over the face of the stump,
and a slip of wet lint and oiled silk is applied to the
wound. The muscles and soft parts are next con-
fined by a bandage. This is first fixed by simple
turns below the nearest joint, and brought down-
wards in figures of 8 round the limb till the end of
the stump is reached, which is next covered in by
oblique and circular turns carried alternately over
the face of the stump and round the limb, as is
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shown in Fig. 4 for bandaging the head. If a double-
headed roller be used, it is applied in the manner
directed for the capelline bandage on p. 6.

Extending a Stump.—When the soft parts fall
away from the bone, they may be drawn down by at-
taching a weight by cord and pulley, as described
for extending the hip-joint (see p. 89). The stump
should be lightly bandaged and the cord be con-
nected with each flap by an extension stirrup (see
p- 90). The weight is at first one or two pounds,
and should be increased from time to time as
required.

Many-tail, or Highteen-tail Bandage, or band-
age of Scultetus.—A roller is cut into short lengths
long enough to encircle the limb and to allow the ends
to overlap 3 inches; they are applied separately, so
that each successive strip covers half of its prede-
cessor. Sometimes the tails are attached to each
other before they are used. When this is done,
they are so laid out on a table that the second
overlaps one-half of the width of the first, while the
third overlaps the second to the same extent, and so
on. A vertical strip is next laid across their middle,
and fastened to each tail by a stitch; but this
arrangement is not a necessary part of the bandage,
and it prevents single tails from being removed.
This bandage is used in compound fractures and
other wounds, as the soiled strips can be replaced
without raising the limb to pass the roller under it.

Elastic Socks and Stockings are made to sup-
port varicose veins of the legs. They are woven of
silk or cotton webbing with india-rubber threads.






CHAPTER 1l

STRAPPING

STRAPPING is a method of supporting weak or
swollen joints and other parts. Sheets of calico,
holland, wash-leather, or white buckskin, spread with
lead or soap plaster, are used for this purpose. The
American india-rubber and isinglass plasters are for
certain purposes valuable improvements.

Before a sheet of plaster is used it should be
rubbed with a dry cloth, to remove adherent dust,
etc. It is then cut into strips varying in width
between # inch and 4 inches, according to the even-
ness of the surface to be covered : narrow strips fit
best over joints and irregular surfaces. When applied
to a limb, the strips should be about one-third longer
than its circumference. Each strip or strap is first
warmed by holding it to a fire, or by applying its
unplastered side to a can of boiling water ; when hot,
the strip is drawn tightly and evenly over the part.
If the surface to be strapped be irregular, it is best to
dip each strip of plaster into hot water before apply-
ing it; being thus rendered quite supple, the strap
fits the limb more closely. When the limb is thickly
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beset with hairs, it is a good plan to shave the part
where the plaster will lie before putting on the
straps. |

Strapping the Breast.—Strapping is put on the
breast in the same way as the bandage (p. 9).
The straps should be not more than 2} inches wide,
and long enough to pass forward under the axilla and
breast from the lower angle of the scapula on the side
of the injured breast, and mount across the chest to
the shoulder as far as the spine of the other scapula.
The strips are warmed and laid on alternately over
the breast and across the chest, until the former is
fairly supported.

Strapping has this advantage over a bandage—its
cirgular strips do not pass completely round the chest
and thereby hamper the breathing as the roller does.

To Strap a Testicle.

Apparatus.—1. Strips of soap plaster spread on
calico, or better, on wash-
leather, 1 inch wide and 12
inches long. 2. A can of
boiling water. 3. Razor and
soap.

First shave the scrotum ;
then tighten the skin over the
testis with the left thumb and
forefinger passed above it
T&kﬂ a BtI‘ip Df p]aater 6 Fig, 18,—Strapping the Testis.
inches long and % inch wide,
and encircle the cord tightly with it; next pass
another strap of the same width, 9 or 10 inches
long, from the back of this ring, over the testicle
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to the front, drawing it tight also (see Fig. 18).
The strapping is continued by applying fresh straps,
which overlap each other until the whole testis is
covered in. Lastly, take a strip 15 or 20 inches
long, and, beginning at the ring above, wind it round
and round the testicle until all the vertical strips are
confined in place by this spiral one.

The strapping should be reapplied the second or
third day, as the testicle by that time will have
shrunk within its case.

Strapping Ulcers and Joints.—Cut strips of
plaster one-third longer than the circumference of the
part to be strapped ; if that is irregular, as the ankle

Fig. 19.—8trapping an Uleer. Fig. 20.—Btrapping the Ankle.

or wrist, they must be narrow : commonly the width
varies between § inch and 14 inch. The strips are
warmed, the middle passed behind the limb, the ends
crossed in front (see Fig. 19), and drawn tight, but
with sufficient obliquity for the margins of the strip
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to lie evenly. The strapping is begun as low down
the limb as requisite, and continued upwards by
laying on more strips, each overlapping about two-
thirds of the preceding strap. When the process is
finished, the ends should meet along the same line,
and all the uppermost ones be on the same side.

The ankle is strapped differently (see Fig. 20).
Strips are prepared about 1 inch wide ; one is carried
behind the heel and its ends brought forward till they
meet on the dorsum of the foot ; a second, encircling
the foot at the toes, secures the first ; a third is again
carried behind the heel above the first, and is fixed
by a fourth round the foot. This is continued until

the foot and ankle are firmly supported.
To strap the Ankle with one piece of

plaster.—The following measurements are re-
quired :—1. The first begins at the back of the leg
just above the malleoli, and passes behind the heel
along the middle of the
sole as far as the heads
of the metatarsal bones.
2. The second is carried
round the ankle-joint at
the point of the heel.
Next, cut a piece of
diachylon plaster, spread
on stout linen or buck-
skin leather of the re- Fig. 21.—Plaster for Ankle.
quired dimensions

(usually about 10 inches by 13 inches in the adult male),
and cut from the shorter sides a slit running diagonally
from a point 2 inches from the base to the point




30 STRAPPING

where the heel will rest (see Fig. 21). The foot is
put on the plaster, and the two upper flaps are
brought forward round
the ankle, care being
taken to wrap well
round the joint, making
the plaster fit smoothly
over the uneven sur-
face ; the lower flaps are
afterwards brought up
on each side to the
dorsum from the sole,
and complete the
covering as shown in
Fig. 22.—Ankle plastered. Fig. 22.

Strapping a Joint with Mercurial Ointment
(Scott’s Bandage)

Apparatus.—1. Mercurial ointment. 2. Diachylon
plaster. 3. Lint. 4. Spirit of camphor. 5. Cotton
wool. 6. Freshly scalded starch, or solution of gum.
7. Binder’s millboard. 8. Rollers 2 or 3 inches
wide.

Spread the ointment on a piece of lint large enough
to envelop the joint, and to extend 4 or 6 inches
above and below it ; then wash the joint with warm
water and soap, and dry it carefully ; next sponge it
well with the spirit of camphor for five minutes.
Tear the lint into strips and wrap them round the
joint ; then strap the part firmly from below upwards
over the lint with strips of diachylon plaster, each






CHAPTER III

FRACTURES
HEAD AND TRUNK

Fracture of the Lower Jaw.—The Hxternal
Splint and Bandage.—A method requiring the
lower jaw to be supported against the upper one while
the broken bone knits.

Apparatus.—1. One and a half yard of bandage
4 inches wide. 2. A piece of gutta-percha, sole-
leather, binder’s millboard, or poroplastic felt. 3.
Dentist’s silk or wire. 4. Boiling hot and cold
water. 5. A punch. 6. A pad or fold of blanket.

The chin of a male adult should be cleanly shaved.

Step 1. The fracture is first reduced. While the
apparatus is being fitted, the recurrence of the dis-
placement is prevented by the hands of an assistant,
or by lacing the teeth together with stout silk or
wire. It is well also to wet the patient’s chin with a
sponge and cold water, to prevent the gutta-percha
from sticking to the skin while it is soft.

Step 2. A piece of gutta-percha is prepared, 2}
inches wide and long enough to reach from one angle
of the jaw to the other when passing in front of the
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chin. This is softened thoroughly by immension in
boiling-hot water, and when quite pliable sh\ﬂu]d be
quickly removed from the hot and }ﬂtmﬂﬁd‘ffﬂr a
moment into cold water ; the operatol’s ha,nds should
also be wetted. While suft&nmﬂ' the sheet care must
be taken not to stretch it. If a towel be previously
laid in the hot basin, the gutta-percha can be lifted
out without stretching, and laid on a table, while the
surface is sponged with cold water to prevent its
sticking to the skin; it is then slit from each end
into tails 1 inch and 1} inch wide, leaving 2 inches
unslit at the centre. So prepared, the splint is
applied to the jaw with the middle pressing against
the chin, the narrower ends being carried horizontally
backwards to the angles of the jaw ; the broader part
is next bent up beneath the chin, its ends overlapping
the horizontal ones. While the splint is still soft the
surgeon presses it firmly upwards, that the gutta-
percha may mould itself accurately to the chin.
When set, the splint is removed, trimmed, cut away
a little opposite the throat, and punched with holes
here and there for the escape of perspiration. A
covering of wash-leather may be added, if desired.
When the splint is finished, it is replaced on the chin.
If sole leather or pasteboard be used instead of gutta-
percha, they must be prepared in the same way, but
allowed to remain on the chin twenty-four hours, that
they may set before the final trimming and adjust-
ment.

Step 3. A bandage, 4 inches wide and 1} yard
long, and slit from each end up to about 2 inches
from the centre, is then applied to the splint, and a

D
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small pad of folded flannel should be placed at the
nape of the neck to protect the skin from the crossed
bandage. When all is
ready, the two upper
ends are carried behind
the neck, drawn tight,
and tied in a knot ; the
lower ends are taken
upwards, and fastened
at the vertex (see Fig.
23).

The loose ends of the
bandage, already tied
at the nape, are brought

4 . of t]_]_tg'Lc-wer Jaw. upright bandage at the

teiélplesfﬁl'e pinned or stitched firmly together on the

e

brows, and to the upright band at the temples.

The ligatures that may have been used on the
teeth can now be removed, or if they cause no pain,
they may be left for a week.

It is a useful precaution to place a piece of soft
leather spread with soap plaster under the chin and
along the throat, to protect the skin from the chafing
of the splint while it is worn.

On emergency, when gutta-percha, leather, or
pasteboard are not at hand, the jaw may be set, and
then kept in position by a four-tail bandage, made
from a pocket handkerchief, until more complicated
apparatus can be prepared.

The apparatus must be worn five weeks before it
is laid aside and mastication permitted.
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Interdental Splints.—In cases of unusual diffi-
culty, interdental splints may be employed. But to
fit them properly the mechanical skill of a dentist is
requisite,

A fractured Rib is very well treated by strapping
the injured side alone, if the arm is fixed to the side,
without enrolling the chest in a tight bandage, which
harasses the patient by impeding respiration.

Apparatus.—1. Diachylon plaster. 2. Can of boil-
ing water. Strips of plaster long enough to reach

Fig. 24.—Strapping a broken Rib.

from the spinal column to the sternum, and 2 inches
wide, are to be firmly drawn round the injured side.
The first strip should be carried as high as can be
managed under the arm-pit. The next strip overlaps
it about an inch (Fig. 24), each succeeding strip over-
lapping and fixing the preceding one until the lower
ribs are covered in. The arm should then be bandaged
to the side, and supported in a sling.

A second mode of treating fractured ribs is to take
a flannel roller 6 inches wide and 8 yards long,
and carry it firmly round the chest in successive
spirals, beginning at the arm-pits, and passing down
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till the waist is reached. The turns of the roller may
be kept from slipping down by throwing across the
shoulders two strips of bandage like a pair of braces,
and stitching each turn to the braces in front and
behind. The arm should be confined to the side as
in the other method. This plan has the inconvenience
before mentioned of considerably interfering with
respiration.

In Fracture of the Pelvis, the fragments are
kept in position by a broad roller carried several
times round the pelvis and fastened. Or, more
effectually, by encasing the hips with starch bandage,
or plaster of Paris; the case should be continued
down both thighs for one-fourth of their length.

THE UPPER EXTREMITY

Fractured Phalanges.—Broken phalanges are
treated by bandaging the finger to a slip of wood long
enough to reach into the palm. The slip must be well
padded, that the somewhat concave anterior surface
of the phalanx may be accommodated to the flat
splint.

A trough or stall of gutta-percha moulded to the
broken finger is better than a wooden splint for
keeping the fragments in position.

If more than one finger be injured, and the fracture
be compound, a splint as broad as the hand, and long
enough to reach up the palmar aspect of the hand
and forearm, should be used. Fingers should be cut

in the splint to correspond with the injured fingers of
the hand.
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Fracture of the Metacarpal Bones.

Apparatus.—1. A piece of gutta-percha. 2. A
roller 2 inches wide.

In treating this fracture it is important to keep the
broken bone in place without confining the wrist or
fingers.

A pattern of the palm and dorsum of the hand is
cut out of paper, which is doubled round the radial
side, letting the
thumb out through
a hole of con-
venient size to
clear it (see Fig.  Fig. 25.—Gutta-percha Glove for fractured
25) The PiEEE of Metacarpal Bone.
paper is then laid on a sheet of gutta-percha } inch
thick, and the requisite quantity cut off. A hole as
big as a pea is next punched in the gutta-percha in
the middle, about 1 inch from the lower border, or at
a point corresponding to the hole in the paper for the
thumb. The fragments are then pushed into place
and held so by an assistant, while the surgeon softens
the gutta-percha in boiling water (see p. 50). When
the gutta-percha is thoroughly softened, the thumb is
drawn through the little hole punched in the gutta-
percha, and the splint is moulded to the palm and
back of the hand, the ends being brought together at
the ulnar side of the hand ; of course the fragments
are held carefully in position till the splint is set. It
is important that the gutta-percha be pressed well
into the hollow of the palm, in order that the broken
ends of the bone may be kept in their places. The
splint is afterwards removed and trimmed. A few
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holes should be punched in it after it is moulded to
allow perspiration to escape. The splint may then
be covered with wash-leather, and a pair of straps
with buckles stitched on to keep it in place. It 1s
worn for three or four weeks, or until the fragments
are united.

Another plan is effectual should gutta-percha not be
at hand.

Apparatus.—1. A firm ball of tow large enough to
fill the palm, stitched in old linen. 2. A roller 2
inches wide.

The broken bone is first replaced ; then the hand
and fingers are bound on to the ball by carrying the
roller around them until they are all immovably
confined.

This plan has the disadvantage of confining the
whole hand for the fracture of one metacarpal bone ;
the gutta-percha allows the use of all bones but the
metacarpals.

Fracture of the lower end of the Radius.—
Colles’s Fracture.—The displacement in this fracture is
mainly due to the lower end of the radius and the
carpus being carried backwards while the shaft pro-
jects in front.

No bandage should be placed under the splints in
treating any fracture of the radius or ulna, lest the
broken ends be pressed into the interosseous space,
or strangulation of the limb ensue.

Fixed deformity opposite the wrist is often present
from impaction of the fragments. But if the broken
ends be not impacted, moderate extension may be

employed to replace the fragments. This can usually
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be done without injury if the muscles are relaxed by
anwesthetic ; but forcible or continued efforts give
great pain, and do harm by straining the already
stretched ligaments still more.

The objects sought in treating this fracture are
pressure of the lower fragment forwards while the
shaft is steadied and pushed backwards. For this
purpose various splints are used.

By Nelaton’s Pistol Splint.

Apparatus.—1. A straight splint of wood. A
second splint, curved at its lower end. 2. Pads and
cotton wool. 3. A roller 2 inches wide. 4. A sling.
5. A strip of plaster. 6. Pins.

Step 1. Prepare the splints. The straight splint
shonld reach, when the elbow is bent to a right angle
and the thumb is upwards, from a little below the
inner condyle to the lower end of the upper fragment
or shaft, but no farther. The curved or pistol splint
extends from the outer condyle to the joint of the
first and second phalanges. The width of both
splints should slightly exceed that of the forearm.
The bend of the
lower end of the J
pistolsplintshould f
be abrupt, and Fig. 26.—Pistol Splint for Fracture of the
directed towards Radins near the lower end.
the ulnar border opposite the wrist, where the margin
of the splint should make an obtuse angle of about 1}
right angles (see Fig. 26).

Pads used with these and other wooden splints are
made of layers of cotten wool, carded sheep’s wool, tow,
or folds of old blanket. These materials should be
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stitched in old linen or calico, and covered outside with
oiled silk where likely to be stained with the discharge
from wounds.

The pads must be thicker below than above, to keep
the splints parallel along the forearm ; and that of the
pistol splint is thickest opposite the carpus, to push
the lower fragment forwards,

After these preparations the splints are applied.

Step 2. Bend the elbow to a right angle and raise
it from the side. Put a very little cotton wool in the
palm and across the root of the thumb before the

Fig. 27.—The Hand and Forearm in the Pistol Splint.

roller is begun, to prevent chafing. The curved splint,
with the barrel or longer part inclined away from
the forearm, is next attached to the back of the hand
by a roller carried in figures of 8 round the hand and
root of the thumb, but not above the wrist (see Fig.
27). This is made fast by a pin.

Step 3. Draw the straight part of the outside splmt
parallel to the forearm, thus adducting the hand
to the ulnar side; and fix the splint by a strap of
plaster an inch wide carried round it and the forearm
below the elbow.

Step 4. Apply the inside straight splint next, keep-
ing the front of the carpus and of the lower fragment
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exposed. Draw the two splints together by simple
spiral turns of a roller, begun just below the elbow
and carried down to the lower end of the inside splint,
there fasten it off.

Step 5. Put a narrow sling under the forearm be-
tween the elbow and the wrist to support the limb
comfortably.

When the apparatus is finished the position of the
broken fragments should be visible (see Fig. 27) and
not concealed by bandage. The hand should also be
quite free of the sling, lest it be drawn from its proper
position of adduction. The fragments are in good
position when the hollow on the anterior aspect of the
wrist and the prominence on the corresponding pos-
terior surface are removed.

The Gutta-percha Gauntlet is anotherand better
plan of treating fracture of the lower end of the radius.
It may be applied at first, or may replace the wooden
splints and bandage
when the swelling
has subsided. The
gauntlet is moulded
to the hand and fore-
arm (SEB F]g 28} n Fig. E‘B.—Guttﬁ-perc]m Gauntlet for
a manner similar to e
that described for making a sheath for fractured
metacarpal bones.

Carr’s Splints possess several advantages over the
pistol splint. The splints are made in right and left
pairs of stiff oak or beech, of the following dimensions
(see Fig. 29). Along the surface of a strip of hard
wood, 1 inch thick, 1} inch wide and 11 inches long,

i
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is fixed a piece of wood 9 inches by 1} inch, shaped
to fit the hollowed anterior surface of the radius ; being
1 inch thick at the radial side and bevelled to a feather
edge at the ulnar side. Across the lower end of the
splint a cylindrical cross-piece, 4 inch thick and 4 inches
long, is screwed obliquely towards the ulnar side. A

Fig. 20.—Carr's Bplints.

second strip of wood, 9 inches long, 1} inch broad,
and -2 inch thick, completes the pair of splints. Each
strip is lightly padded by a threefold thickness of lint.

When applying the splints, the larger one is laid
along the front of the forearm so that the cross-piece
lies in the palm exactly opposite the knuckles. The
fracture is reduced, and the patient made to grasp
tightly the cross-bar. The plain splint is then applied
from the knuckles upwards, and the two bandaged to-
gether. The fingers and thumb are left free, while the
wrist is firmly fixed between the two splints. The
patient should be encouraged to use the fingers as
freely as possible while the bones are knitting.

By the two last plans the fingers are left free, and
some motion allowed also to the thumb. The only
parts kept immovable are those of the wrist and lower
end of radius.
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The author has employed Croft’s method of apply-
ing plaster of Paris splints to the treatment of Colles’s
fracture with excellent result.

Apparatus of some kind must be worn for two or
three weeks continuously, according to the degree of im-
paction of the fragments ; then for a fortnight inter-
ruptedly, being removed every day to allow passive
motion to be applied first to the fingers, and gradually
extended to the wrist also. The patient should be
warned that pain and stiffness last long after this
fracture.

The method to be immediately described for fracture
of the shafts of the bones of the forearm may be also
employed in treating Colles’s fracture. The longer
splint is usually laid on the anterior surface of the
limb.

Fracture of the Shaft of one or both Bones
of the Forearm.

Apparatus.—1. Two straight wooden splints. 2.
Pads and wool. 3. 2-inch wide roller. 4. Sling.

The treatment is the same whether one or hoth
bones are broken. Caution has been already given
against bandaging the forearm underneath the
splints.

Step 1. Prepare two straight wooden splints ; one
to go in front of, and one behind the forearm. The
posterior or outside splint reaches from the external
condyle to the end of the metacarpus; the anterior
or inside splint from a little below the internal con-
dyle only as far as the wrist, keeping clear of the ball
of the thumb. The splints should be slightly broader
than the forearm, and well padded ; towards the lower
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end the padding should be thicker than above. The
elbow is bent to a right angle and carried away from
the side.

Commonly the longer splint is laid on the palmar
aspect of the forearm, from 1 inch below the inner
condyle to the tips of the fingers, and the shorter
splint from the outer condyle to the metacarpus. If
this plan is adopted the padding of the splint opposite
the wrist and palm must be nicely adjusted to support
the limb and steady it thoroughly.

Step 2. Reduce the fracture by gentle slow exten-
sion at the wrist ; this being effected, apply the splints
to the forearm, and let an assistant hold them while
the bandage is rolled on. Gentle extension of the
hand and wrist should be maintained throughout the
application of the roller.

Step 3. When a little wool has been wrapped round
the hand and wrist, fasten the dorsal splint by figures

Fig. 30.—Fracture of both Bones of the Forearm.

of 8 carried round those parts; then draw the two
splints together by simple spirals continued to the
elbow (see Iig. 30).

Step 4. Support the forearm in a sling, to complete
the apparatus.

The splints are worn three weeks ; after this, passive
motion may be practised daily, and the splints finally
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abandoned ten days later. But a sling is still required
some ten days after the splints are laid aside.

When the ulna alone is broken, an anterior splint
reaching from the inner condyle to the tips of the
fingers often suffices without a second one.

When the shaft of the radius is broken high up (a rare
accident) the displacement is sometimes very difficult
of reduction unless the wrist be well supinated. To
preserve this position it may be necessary to use a
wooden angular splint, and to fix the vertical part to
the arm behind the elbow, while the horizontal part
is carried along the back of the forearm.

Fracture of the Olecranon.—This fracture, if
seen early before effusion takes place, may be put
up gt once, but if delay till the joint has swelled occurs,
the limb must be kept quiet, with evaporating lotions,
on a pillow, or on asplint in an easy position until the
effusion is absorbed, before any means can betaken to re-
store the position of the olecranon. Though thestraight
position of the elbow is usually employed, 1t 1s not
essential for even very close union of the fragments.

In treating this fracture the following plan is use-
ful :—

Apparatus—1. Straight hollow splint. 2. 2-inch
rollers and finger rollers. 3. Pad, wool, and lint.
4. Strapping plaster. 5. Pins.

Step 1. Bandage the fingers; wrap the hand in
cotton wool and bandage it. 'When the wrist is passed,
fasten the bandage for a time by a pin, and straighten
the arm.

Step 2. Push the olecranon down as close as possible
to the rest of the ulna, and put a dossil of lint above
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it, but at the same time drawing the skin upwards.
Place the middle of a strap of plaster an inch wide
and 16 inches long on the lint, and carry its ends
round the forearm in a figure of 8; this fixes the
fragment somewhat.

Step 3. Continue the bandage up the forearm by
reverses, keeping the elbow straight; wrap some
cotton wool thickly round the injured joint, and then
cover 1t in by figures of 8 carried over the compress
of lint and the forearm, to draw down the olecranon

Fig. 81.—Bringing down the Oleeranon with figures of 8.

(see Fig. 31). When this is secured, prolong the
bandage to the deltoid, to confine the action of the
triceps muscle.

Step 4. Pad lightly a hollow splint about 2 inches
wide, reaching from the axilla nearly to the wrist,
and apply it along the anterior aspect of the limb,
then fix it by a second roller. This completes the
apparatus.

If the apparatus is put on immediately after the
accident, the limb must be examined in twelve hours’
time, lest dangerous swelling occur. In any case,
the splint and rollers should be removed on the
fourth or fifth day, that the position of the fragments
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may be examined and the roller again applied to
draw them closer together.

After twelve days, passive motion of the wrist and
fingers, with pronation and supination of the radius,
should be adopted, but great care is to be taken that
the patient does not inadvertently bend the elbow-
joint while free of the splint. The splint must be
worn, with the frequent removals directed above, for
five weeks, during which time gentle flexion of the
elbow should be practised after twenty days of
complete rest. During passive motion, the surgeon’s
finger pushes the olecranon against the ulna.

Another Plan.—The method just described is often
irksome to the patient. A sheath of gutta-percha is
moulded to the arm and forearm, while the limb is
straight and the fragment of bone held firmly against
the ulna by the surgeon, who clips the arm just
above the elbow with the thumb and forefinger of his
left hand until the soft gutta-percha has set. This
forms a fitted splint which retains the fragments in
position without tightly constricting the limb; and
the bandage for the hand and fingers is not needed.
The sheath should reach from 1 inch below the arm-
pit to 1 inch short of the wrist, and its edges should
nearly meet along the front of the limb. For direc-
tions how to trim, perforate and line the splint, the
reader is referred to the description of the metacarpal
glove, on p. 37. '

Fractures of the Humerus near the Elbow
resemble dislocations of the ulna and radius back-
wards, but are distinguished from them by the follow-
ing distinctions : viz.—The ease with which the bone
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slips into place and again slips back from it when
left to itself; by crepitus; and, when the fracture
is above the condyles,—the common accident,—by
those projections retaining their natural relation to
the olecranon. In children. and youths the articu-
lating surface of the humerus may separate from
the shaft without carrying the rest of the lower
epiphysis with it. In this rare accident the main
distinctions are: from the usual fracture, the pro-
jection of the olecranon behind the condyles; from
dislocation, the absence of the hollow of the sigmoid
notch, and facility of reduction.

In ordinary cases, where the deformity is reduced
without much difficulty, and the injury to the joint
is not severe, lateral rectangular splints of leather,
hollowed wood, or wire gauze, answer very well.
These are placed both inside and outside the limb,
and reach from the axilla and shoulder to the wrist.
They are applied in the following manner :—

Apparatus.—1. Lateral hollowed angular splints.
2. Pads and wool. 3. Rollers 2 inches wide for the
arm and $ inch wide for the fingers. 4. Sling.

Step 1. The splints must be prepared.

Wooden and wire gauze splints are double. One,
inside the arm, reaches from the axilla to the wrist,
the elbow being bent to a right angle. The other
extends, on the outside, from the head of humerus to
the wrist. They are better if provided with hinges
opposite the elbow, so that their angle can be altered,
if desired, in the latter stage of the treatment.
Splints of wood or wire gauze must be evenly and
lightly padded before application.
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Step 2. Bend the arm to a right angle with the
thumb upwards. An assistant next reduces the
fracture, and holds the bones in position. Then
apply the splints. When adjusting the inside splint,
care must be taken that the internal condyle is eased
from pressure by sufficient padding above and below
it. Next fasten on the splints by a roller begun at
their lower ends, leaving the hand free, and carried
up to the elbow. Before turning round that joint a
soft pad must be placed at the bend of the elbow to
push the lower end of the humerus back, and the
length of the arm should be measured against the
unbroken one to make sure that the shortening is
reduced. A sufficient pad of wool should be laid
against the elbow to enable the bandage to support
the skin and prevent swelling about the olecranon.
Extension is kept up the whole time the splint is
being fixed to the arm. That is done by carrying
the roller round the elbow with figures of 8
and by simple spirals up to the axilla where it is

finished off.
~ Step 3. Lastly, the forearm is supported in a sling
under the wrist, leaving the elbow free.

After three weeks of complete immobility, passive
motion should be applied to the elbow daily, during
the fortnight or three weeks more that the splint is
still worn. -

If the displacement returns very easily, it is better
to use an L-shaped splint passing behind the arm
and below the forearm. This may be made of wood,
or of leather, or of gutta-percha, in the mode about

to be described.
B
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The L-shaped splint of gutta-percha, or leather,
is made as follows :—

Apparatus.—1. Sheet gutta-percha } inch thick.
9. A tray or wide wash-hand basin. 3. A basin of
cold water. 4. A kettle of boiling water. 5. A
towel. 6. A knife.

Cut from the sheet of gutta-percha a piece long
enough to reach, while the elbow is bent and the
thumb turned up- |
wards, from the |
arm-pit down the
back of the arm
and under the
elbow and fore-
arm to the wrist.
The gutta-percha
must also be wide
enough for its
edges to meet
alung the front of Fig. 82.—Gutta-percha Splint for Fracture

! at the lower end of the Humerus.

the limb. Pre-

pare the tray with the hot water, lay in it the gutta-
percha, and pour on more water, almost boiling
hot, adding still more water as the first cools; this
may be done by an assistant, while the surgeon
grasps the forearm and reduces the fracture. When
the gutta-percha is soft, the assistant lifts it from the
tray, and waits for a moment before laying it on the
limb. While the gutta-percha is setting, the elbow
is kept at a right angle, with the broken bone in
place, and the edges of the soft gutta-percha should
be pinched together along the front of the arm to
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obtain an accurate mould of the part. When it is
set, the splint is removed to be trimmed, perferated,
and covered with wash-leather. It is then ready
for use.

Leather takes so much more time to set that it
should not be used in recent fractures. When the
bone is partly set, leather is a useful substitute for
wood. The best way to fit leather splints is to take
a plaster cast of the limb, and to bandage the wet
leather to the cast until it has dried; but it may be
applied direct to the limb in want of support. It is
first cut from a sheet of sole-leather in the same
manner as the gutta-percha, but is trimmed before
soaking, not after it has been moulded, like gutta-
percha. Moreover, leather must be notched at the
elbow to enable it to conform to the shape of the
limb. If possible it should have twenty-four hours’
soaking in wafer before being fitted to the cast or to
the limb itself; but when this cannot be done,
immersion in hot water, into which a teacupful of
vinegar has been thrown, will make the leather quite
supple in a quarter of an hour. The leather splint
must be worn twenty-four hours while it sets, and
then be removed for covering (see Leather Splints).

Stromeyer’s cushion for gunshot injuries about the
elbow.—This consists of an elastic cushion of horse-
hair, triangular in shape, and thicker at the base than
at the apex (see Fig. 33). When in use the narrow
apex is placed in the arm-pit, and then fixed by two
tapes, which are passed in front of the chest and
behind the back over the opposite shoulder, where
they are tied. The broad base is interposed between
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the chest and the elbow, and thus forms a pad for
the arm ; it is maintained in position by tapes passing

Fig. 83.—Stromeyer's Cushion.

round the waist, and there tied. The arm rests on
the pad, and may be steadied by a sling,

Fractured Shaft of the Humerus.

Apparatus.—1. Three straight hollow splints. 2.
One L-shaped to reach from the axilla to the wrist.
3. Rollers 2 inches wide, and 1 inch for the fingers,
or straps and buckles. 4. Pads and wool. 5. Sling,

When broken below the attachment of the deltoid
and coraco-brachialis muscles the displacement of the
bone is commonly prevented with ease, and it is not
necessary to apply the splints so tightly as to cause
impediment to the venous circulation. If, on the
contrary, the pectoral muscles or deltoid be connected
with the lower fragment, the displacement is some-
times obstinate; in such cases it is necessary to
buckle the splints tightly. For this to be safely
done, the fingers and hand must be previously
bandaged to prevent cedema, and the elbow-joint
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fixed ; in other respects the method of treatment is
the same for both varieties of fracture.

Step 1. Select the splints; they should be hollowed,
of wood, of perforated sheet zinc, or of wire gauze,
about 2 inches broad, lightly padded, and provided
with straps and buckles.

The external one reaches from the acromion to the
outer condyle; the inner L-shaped one from the axilla
to the wrist ; a third shorter one is placed behind the
arm, and a fourth very short one is added in front.
The patient should sit on a chair while the apparatus
is being put on. '

Step 2. The fingers and thumb are bandaged, a
little wool being placed in the palm of the hand. The
L-shaped splint, properly padded, especially at the
upper end, which must not press into the arm-pit, is
then applied along the inner surface of the arm and
forearm, and maintained in position by an assistant.
A roller is next applied round the hand and wrist,
and up the forearm over the splint to the elbow, round
which it is carried several times before being made fast.

The fingers need not be bandaged when the frag-
ments can be kept in position without much pressure.

Step 3. An assistant, grasping the elbow in one
hand, pulls down the lower fragment, while he
steadies the shoulder with the other. The displace-
ment thus reduced, the surgeon applies the remaining
splints, taking care that’ the inside splint does not
reach too high into the axilla, lest it compress the
axillary vein.

In simple cases the splints should be drawn close
by straps and buckles ; where the muscles are power-
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ful, a roller should be wound round the splints instead
of straps.

Step 4. A 2-inch wide roller is fastened to the arm
above the elbow, and then carried round the trunk to
the arm again, to steady the
limb against the body.

Step 5. The hand and
wrist are supported by a
sling over the shoulders, the
elbow being allowed to hang
(see Fig. 34).

This apparatus is worn
three weeks, when the band-
ages are removed, and the
splints applied less tightly
than before.  The inner
L-shaped one may be re-
placed by a straight one
reaching from the axilla to
the inner condyle. All may be substituted by a
sheath of gutta-percha moulded to the arm from the
acromion to the elbow, and buckled on to the limb.
The arm must be supported by splints of some kind
for five weeks, but passive motion of the elbow and
wrist should be adopted after the third week. The
wrist especially should be set at liberty as soon as
possible. In treating this fracture great care is
necessary that the fragments be kept steadily in
accurate position, as the humerus is prone to remain
ununited for many months.

Fracture of the Anatomical or Surgical Neck

of the Humerus, of the Great Tuberosity, and of the

Fig. 34.—Fractured Shaft of
the Humerns.
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Neck of the Seapula. These fractures are similarly
treated.

A. By the shoulder cap. Apparatus—1. Paper for
pattern. 2. Gutta-percha, leather, or millboard. 3.
Pads. A soft thin pad, 10 inches long, 5 inches
wide (a treble fold of felt or blanket answers very
well), is wanted to line the axilla. If the cap is
of leather or gutta-percha, a lining of wash-leather
should be added after the splint is made. = 4. Rollers,
2 inches and 1 inch wide for the fingers. 5. Scissors
and pins. 6. A tray, and a kettle of hot water. 7.
A towel, and basin of cold water. 8. Sling. 9.
Cotton wool.

Step 1. If leather is used, cut out a paper pattern
of the splint on the limb to be fitted. The pattern
should reach along the clavicle to the root of the
neck, and over the scapula to its posterior border, and
be continued down the arm to the elbow, tapering as
it goes, but having its anterior and posterior margins
meeting at the inner side of the arm to give the splint
a good grasp of the limb. The end should be left
long enough to turn a couple of inches round the
point of the elbow (see Fig. 35). A notch must be
cut at the upper end of the paper pattern from the
point of the shoulder to the root of the neck to make
it fit on the shoulder between the clavicle and the
spine of the scapula. Two other notches must be
cut opposite the folds of the arm-pit in front and
behind to let the splint elip round the arm. These
notches should be repeated in leather, if that is used,
and the sides of the notch above the shoulder must be
stitched together when the leather has set. Notches



H6 FRACTURES

are unnecessary in gutta-percha, as that can be
moulded on without them ; and for this reason the
cap is much more serviceable when
made of that material. The gutta-
percha must be softened in the
manner described in making the
splint for the elbow at p. 50 ; then
accurately adjusted to the shoulder
as high as the root of the neck, and
to the arm at the axilla, and, lastly,
turned under the point of the elbow

Fig. 35.—Cap for @ couple of inches (see Iig. 35),
Fracture near the while the forearm is well raised
Shonlder.

across the chest.

When set, the splint must be removed that it may
be trimmed and lined with wash-leather. If of gutta-
percha, it must be perforated with small holes ; if of
leather, the notch at the shoulder must be stitched
together. Next prepare a soft thin pad, 5 or 6 inches
broad, and 8 or 10 inches long, to fill the axilla.

Step 2. Bandage the fingers and thumb separately,
then, putting a little wool in the palm and round the
wrist, bandage the hand and forearm as far as the
elbow, where the bandage is fastened.

Step 3. Apply the splint. First get on the cap,
drawing the fractured bone into position ; then put
the soft pad in the axilla (if the arm-pit is very
hollow, fill it out with cotton wool), and bend the
elbow till the hand lies on the breast of the opposite
side. 'Then, while an assistant holds the limb and
apparatus in position, fasten them all in place by
continuing the roller of the forearm in figures of 8
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round the elbow until the splint is well fixed to it ;
and carry the roller up the arm by reverses to the
axilla. ,
Step 4. A little wool or piece of flannel having
been placed in the opposite arm-pit to prevent chafing,
a spica for the shoulder is
then applied (see p, 17), but
beginning at the root of the
neck and working down-
wards to the point of the
shoulder.

Careful extension is con-
tinued by the assistant all
the time this bandage is
being put on, until the head
of the bone is well drawn
into the cap. Fig. 36.—Fracture at the

Step 5. The arm is drawn (20 ond of Humerus.” The
to the side, and the forearm
fixed against the chest by a roller carried round the
arm and trunk and over the shoulder (sée Fig. 36).

After three weeks the forearm may be released,
but the cap and axillary pad must be continued to be
worn two or three weeks longer, while the arm is well
drawn to the side, and the wrist carried in a sling.

B. By simply confining the limb to the side.

For impacted fracture of the neck occurring in old
people, a small pad may be placed in the arm-pit,
and the arm is then well drawn to the side and
fixed by a bandage to the trunk, while the wrist
is supported in a sling. Evaporating lotions can be
applied to the exposed shoulder while the swelling
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and pain remain; when these are gone, a starch
bandage may be used until consolidation has formed.

C. The cumbrous and difficult shoulder cap may
also be advantageously substituted by a plaster of
Paris bandage applied to the shoulder trunk and
arm, arranged to steady the limb well and to throw
outwards the upper end of the shaft of the humerus
against the broken surface of the head of that bone.
A felt or welsh flannel covering should be applied to
the shoulder and parts over which the bandage will
be carried. For directions for applying a plaster of
Paris bandage, see p. 96.

In young children separation of the epiphysis may
be at once treated by applying a light well-starched
bandage (see p. 91). |

Fracture of the great Tuberosity of the
humerus is difficult to treat, on account of the
tuberosity being carried backwards by the muscles
and of the humerus being rotated forwards. Hence
the parts must be braced together with a firm cap of
gutta-percha moulded on to the shoulder while soft,
and while the fractured parts are held in apposition,
which may be done by the fingers, or by putting on
a wet roller firmly over the splint as a shoulder spica
until it is set. When the splint is hard the bandage
may be taken off, and the splint removed and finished
ready for application. In doing this, the steps are
the same as for fracture of the surgical neck of the
humerus, and the necessity for fixing the arm well to
the side of the body is as great as in that fracture.

Fracture of the Acromion is treated very much
like fracture of the clavicle, that is, the arm is well
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raised by a sling under the elbow, and then fastened
to the side. It is not necessary to fill the axilla with
a pad, for the shoulder is not drawn inwards.

Fracture of the Clavicle.— Apparatus.—1.
Axillary pad. 2. Roller, 3 inches wide. 3. Sling.
4, Wool. 5. Pins, or needle and thread.

Fractures of the clavicle nearly always leave some
deformity after union; this is best minimised by
keeping the patient on his back on a flat couch with
the head alone raised by a cushion, and the arm fixed
to the side until union has taken place. As most
persons will not submit to a fortnight’s or three
weeks’ confinement in bed for this accident, the
fragments must be kept in position as nearly as
possible by apparatus while the patient goes about.

In the most common variety, the displacement of
the outer fragment is inwards, downwards, with its
inner end slightly backwards. Many varieties of
apparatus are employed to restore this displacement
during union in the following mode : a pad in the arm-
pit is employed as a fulerum whereon to lift the outer
fragment upwards and outwards to its place. This
method needs careful watching to prevent dangerous
passive congestion of the arm or even gangrene from
too great pressure on the brachial vein. At best it is
very irksome to the patient.

Step 1. Fix in the arm-pit a firm wedge-shaped
pad of bedtick filled with chaff; 5 inches broad, 6
inches long, and 1} or 2 inches thick at the thick end,
or just thick enough to fill the axilla and throw out
the humerus without compressing the brachial vein,
hence the thickness varies with the hollowness of the
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arm-pit (see Fig. 37). A band and buckle are stitched
to the thick end, which is uppermost. When in use,
this band is passed over the opposite shoulder and
under the arm-pit to keep the
pad in place. A little wool
should be put under the band,
where it crosses the root of
the neck, to prevent chafing,
Step 2. The elbow iselevated
by an assistant, who keeps the
arm upright, and lays the
fingers on the breast-bone.
A roller, attached to the arm

Fig. 37.—Wedge -shaped pad : :
for broken right Collar-bone, DY a couple of turns, is carried

sy American ring- hehind the back round the
P trunk, and over the arm just
above the elbow, drawing that close to the side.

Step 3. To support the elbow, the longest bhorder
or base of a three-cornered handkerchief is carried
under it, one end passes in front, the other behind
the body; both are then drawn tightly and crossed
over the opposite shoulder, where one end is taken
under the axilla, which is protected by a pad of wool,
and the two are tied in front. In giving this direction
the ring-pads shown in the figures are supposed not
to be at hand. Lastly, the loose corner at the wrist
is folded neatly and pinned up (see Fig. 38).

This apparatus must be readjusted if any part slips.
The sling and pad are to be worn for four weeks.

Union sometimes takes place in three weeks or
less ; in which case the pad may be removed so much
the earlier ; but a sling should be worn for a fortnight
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after the bandage and pad are laid aside. In children
the pad must be very much thinner and shorter than
that described ; the sling should be replaced by a
bandage carried alternately
round the body, and over the
opposite shoulder. After it is
put on the turns should be well
stitched together and spread
with stiff starch. In bandaging
children, besides avoiding any
pressure on the brachial veins,
care must be taken to protect
with wool the parts likely to
be chafed. Fig. 88.—Apparatus for

The American surgeons have SR ST SR
a very good plan for attaching the sling to the sound
shoulder. Instead of carrying the ends of the sling
round the sound shoulder and under the axilla, they
pass over that shoulder a loose but well-stuffed collar
or ring-pad (see Fig. 37), to which they fasten the
ends of the sling in front and behind ; this prevents
all cutting or chafing under the arm-pit, and distributes
the strain evenly.

Sayre’s Method.—Sayre, of New York, recommends
a mode which is frequently adopted in University
College Hospital :—

Step 1. A small folded compress is passed up the
arm-pit to fill the axilla.

Step 2. One end of a strip of stout plaster 4 inches
wide, and long enough to wrap round both trunk and
arm, is looped round the arm, plaster side outwards,
and made fast by stitching the end down behind the
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limb. The plaster is then heated by running a hot
iron, or can of hot water, along the back of the strip ;
and, while the arm is held vertically against the chest,
the plaster is carried closely behind the trunk and
over the arm to the back again, where this second
end may be also secured by a stitch. This holds the
arm closely to the trunk.

Step 3. A second strip of plaster, of width and
length equal to the first, is fixed by one end to the
acromion process on the sound side. It is then
brought down across the back to the elbow, whence
it is drawn tightly upwards across the front of the
chest over the arm to the sound acromion again, thus
fixing the injured arm and thrusting upwards the
shoulder. To make them fast, the ends of this strip
should be sewed together.

Figure-of-8 Bandage.—Surgeons still employa figure-
of-8 bandage carried under each arm-pit and crossed
behind the back. Under any circumstances this plan
is irksome to the patient, but is least so if two silk
handkerchiefs be substituted for the bandage, one
being passed round each shoulder and the ends of both
braced tightly together behind the back. A little
wadding should be rolled up in the centre of each silk
handkerchief, to prevent the arm-pit being galled.
Care must be taken to keep the handkerchief or turns
of the bandage bearing on the points of the shoulder,
lest they slip inwards, and pull the inner end of the
outer fragment away from the inner fragment. The
wedge-shaped pad may be dispensed with if the
shoulders are braced back, but the elbow must still be
raised and drawn to the side.
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LOWER EXTREMITY

A ruptured tendo Achillis is treated by extend-
ing the ankle and bending the knee ; for this purpose
the patient wears a slipper, to the heel of which a
band is sewn, drawn tight, and fastened to a buckle
and strap round the thigh. After three weeks of
rest to the tendon, the patient may walk on the leg
if he wears a high-heeled shoe for two months longer ;
or the patient may walk at once if he will use a
wooden leg on which he can kneel, with the knee bent.

A more secure method of maintaining extension of
the foot is to apply a narrow, straight, well-padded
splint along the shin to the toes, and to bandage the
leg and foot firmly to it.

Separation of the Epiphysisof the Calcaneum,
which sometimes occurs instead of rupture of the
tendo Achillis, is treated in the same way.

Fracture of the Fibula.— Dupuytren’s Splint.—
When the fibula only is broken, it may be treated in
several ways; this is a common plan :—

Apparatus. 1.—Straight wooden &plint. 2. Pad and
wool. 3. Two rollers. 4. Pins.

Step 1. The splint should be about 3 inches broad,
and long enough to reach from the head of the tibia
to 4 inches beyond the sole of the foot. A notch 1}
or 2 inches deep is cut at the lower end of the splint
in which to catch the bandage. The splint is then
padded, care being taken that the padding is sufficiently
thick to prevent galling at the upper end against the
inner tuberosity of the tibia, and also that it becomes
thicker as it descends along the leg, for that part to
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rest easily against the splint ; lastly, the pad should
end in a thick boss or projection just above the
internal malleolus, beyond which it
should not reach, lest it interfere with
the rotation and adduction of the foot
inwards.

Step 2. The splint, when thus pre-
pared, is applied along the inner side
of the leg, care being taken in doing
this that the internal malleolus is
opposite the middle of the splint, and
not allowed by the assistant to slip
towards the anterior or posterior border.

Step 3. A roller is then carried
round the limb and splint, beginning
below the knee and continuing In
simple spirals for three or four turns,
when it is fastened and cut off.

Step 4. A light layer of wool is
wrapped round the outside of the ankle,
heel, and back of the foot. Then a

Fig. 30.—Dupuy- : . e
srews Splint for TOLlET 2 inches wide, beginning at the
Eﬁ;{“ of the gplint, passes outwards in front of
the ankle over the external malleolus,
behind the limb and the splint; then over' the
ankle to the outer margin of the foot, next under
the sole through the notch of the splint to the front
of the ankle-joint again; where it repeats the same
course three or four times. Each turn must be tightly
applied and made to draw the foot well inwards to
the splint, and in doing so to tilt outwards the broken
part of the fibula (see Fig. 39).
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This splint is cumbersome, hence is by some sur-
geons replaced by a light starch or gum casing for the
foot and leg, leaving the knee free. Croft’s plaster of
Paris splints (see p. 99) are well suited for this and the
next fracture, but care must be taken that the broken
bone is restored completely to place when these methods
are used, anzsthetics being employed if needful.

Fractures of the Tibia with or without the
fibula, and fractures at the ankle-joint.

These fractures are often, from their obliquity,
difficult to keep in good position, and several kinds
of complicated splints are used to meet this difficulty.
The author has of late years treated fractures of the
tibia and fibula almost wholly with plaster of Paris
splints and bandage. The immediate application
being Croft’s splints (see p. 99), and in some cases the
substitution at the end of three weeks of a stiff plaster
of Paris bandage (see p. 96).

McIntyre's splint (Fig. 40) is used by some in the
early part of the treatment. For this splint the
following apparatus is required :—1. MeclIntyre’s splint.
2. Pads for the double incline plane and foot-piece.
3. Sock of flannel for the foot. 4. Rollers, 3 inches
wide. 5. Wool, pins, needle and thread, strapping
plaster. 6a. A sling cradle; or, 6. Board, block,
gimlet, serews and screw-driver.

Relaxation of the muscles by use of an anwsthetic
is frequently necessary to replace the fragments
properly. :

The McIntyre’s splint may be used either bent at
the knee or straight; that is in whichever position
the muscular tension of the fragments 1is most

F
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relaxed. As a general rule the straight position is
best if the fracture is high up, and the bent one when
the bones are broken near the ankle.

Step. 1. A splint of suitable length is selected by
measuring the sound leg. It should be no wider than
the limb. The joint of the splint should be put

Fig. 40.—McIntyre's Splint. The thigh fixed ready for extension
of the leg.

behind the knee, and space be left beyond the foot
for the foot-piece to slide along the slots when
extension is made.

The splint is next padded, the hollow being well
filled opposite the small of the leg, that the leg may
be thoroughly supported ; but the space behind the
heel and tendo Achillis must be left quite clear. A
small pad is then fastened by a strip of strapping or
by needle and thread to the foot-piece.

Step 2. The limb having been first cleaned and
dried, the foot and ankle are wrapped in an even
layer of cotton wool. A sock or boot made of flannel
is next put on the foot. This may be readily
extemporised by cutting off the foot of an angola
stocking, slitting it up along the back to the toes, and
sewing on to the sole, 1 inch in front of the heel,
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the middle of a piece of tape } inch wide and 18
inches long. The foot is then wrapped in the sock,
the edges of which are drawn together by a needle
and thread, care being taken that the sock fits closely
round the ankle and back of the foot. A little wool
having been wrapped round the knee, and also round
the foot and ankle, the limb is raised while the splint
1s placed under it. The screw of the splint is turned
until the inclined planes are at an angle suited for
the maintenance of the fragments in position, and the
foot-piece is pushed up to the foot with its screw-pin
loose, that it may be adjusted to the amount of
flexion or extension necessary for the foot; this being
obtained, the screw-pin is tightened and the foot is
fastened to the foot-piece. For this the strings of the
sock are brought over the top of the foot-piece, and
drawn tight before tying them to it.

The position of the heel is very important. It
should not sink below the splint, or it will rest on the
bandage ; neither should it be drawn up too high, or
the weight of the leg will hang on the sock, instead
of resting on the pad; both frequent causes of pain
at the heel. When the proper position is obtained,
the strings are made fast to the pin behind the foot-
piece, and the foot is steadied by two or three turns
of a roller carried round it and the foot-piece (Fig. 40).

Step 3. The thigh is next fastened to the thigh-
piece by a roller carried from the top of the splint
downwards along the thigh to the knee, or even
below that joint if the fracture is near the ankle.

In doing this the roller is passed inside the screw,
should that be placed underneath the splint, as in Fig.
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42, p. 69; and not at the side, as in Fig. 40—for the
screw will be wanted free for further adjustment.
Step 4. An assistant loosens the screw-pin, and,
grasping with both hands the foot and foot-piece, pulls
them downwards until the shortening is removed.
While doing this, he tilts the foot backwards or
forwards as the surgeon finds necessary for adjusting

Fig. 41.—McIntyre's S8plint slung in Salter's Cradle.

the fragments. The knee and the leg are also raised
or lowered until a good position is obtained. The
general rule is to bring the foot as nearly to a right
angle with the leg as possible, and to keep the great
toe and the inner malleolus in a line with the inner
border of the patella. When these details have been
carried out, the surgeon tightens up the screw-pin of
the foot-piece, and completes the attachment of the
foot by continuing his roller with figures of 8 round
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the foot and ankle ; these turns should not, however,
pass above the fracture, and should be no more than
sufficient to secure the position of the foot and of the
lower fragments (see Fig. 41).

Step 5. The bandaging usually ceases here. If
the limb swell, a separate roller may be carried along
the leg to support the muscles and restrain cedema,
otherwise the leg is best left bare, that the position

Fig. 42.—McIntyre's Splint raised on a Block.

of the fragments may be watched, and evaporating
lotions applied.

Step 6a. This consists in slinging the limb; for
which Salter’s Cradle is very convenient (see Fig. 41).
An ordinary bed cradle answers very well, from
which the limb can be slung on pieces of bandage
carried underneath the splint at the knee and ankle.

6b. Instead of slinging the limb, it is sometimes
necessary to fix the splint in a block, which is
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steadied in a groove cut in a board 3 feet square,
which is put between the mattress and bedstead. In
delirious patients this plan is often used.

In ordinary cases the limb is kept on the splint
for three weeks, until the irritation has subsided,
and partial union has been attained. The splint may
then be replaced by a starch or plaster of Paris band-
age, and the patient can soon leave his bed.

Transverse Fracture of the fibiaz alone, or even
of both bones, when the displacement is small, is
very well treated by a hollow
splint on each side, often called
Cline’s Splints. Both splints are
cut away opposite the malleoli,
and the inside one may end at the
ankle, though it is better if, like
the outside one, it is continued to’
the toes. The splints on each side
reach to the head of the tibia, but
ought not to extend above the
knee-joint (see Fig. 43).

Step 1. They are padded lightly
and evenly along their whole
length and applied to each side of
the leg, while the knee is bent to
a right angle.

N oy ioidolateral  Step 2. They should then be

secured by figures of 8 round
the foot and ankle until the foot is firmly fixed
in them. The bandage should then be fastened
off, and extension made by an assistant, who grasps
the foot and ankle with both hands while the surgeon
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fixes the splints to the limb above the fracture, begin-
ning his roller at the top just below the knee, and
continuing it downwards with spiral turns until the
fracture is reached, above which point it should
terminate (Fig. 44). When the apparatus has been
applied, the limb may be either supported by sand-
bags, or slung in a cradle for three weeks, after

Fig. 44.—Lateral Splints for simple transverse Fracture of the Tibia.

which time the splints are advantageously replaced
by a starch bandage for three weeks more.

Flexing the Leq for Fracture of the Tibia.—Some-
times, when there 1s unusual difficulty in preventing
displacement of the fragments while the limb is
nearly straight, the bones can be readily kept in
position if the patient lie on the same side as that of
the injured limb and the knee be well bent. For
such cases Cline’s splints are very suitable ; they should
be applied affer the limb has been bent and the frag-
ments brought into apposition. When the splints
have been put on, a roller may be carried round the
leg and thigh to keep the knee in its bent position.

The Horseshoe Anterior Splint may be used when
there is much displacement of the foot backwards,
which cannot be overcome by suspending the limb by
the foot.
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Apparatus,—1. Straight wooden splint of the shape
described below. 2. Pad. 3. Roller, 21 inches wide.
4. Two handkerchiefs. 5. Cotton wool. 6. Two
strips of plaster. 7. Pins, needle, and thread.

Step 1. The splint is 3 inches wide at the top,
and, tapering slightly, reaches from the tubercle of
the tibia to the front of, the ankle, where it widens
again rapidly, and bifurcatessinto t'wn horns, 6 inches
long, to embrace the foot. “If*the under surface is
hollowed the splint sits betteérvn. fhe- Jeg. Two holes,
1 inch wide, are made at the apper end of the
splint (see Fig. 45). - The pad sh?:u]d be made thicker
at the sides than 1!1,.the mlddle (dnd most thick on
the inside), to preserve the edge of the tibia from
pressure. The pad should also be considerably
thicker at the lower part, that the splint may rest
evenly on the anterior surface of the limb. The pad
and splint are fastened together by strips of plaster.

Step 2. The splint, thus prepared, is laid along the
front of the leg when the knee has been bent, while
an assistant holds the foot in good position.

Step 3. A folded handkerchief is passed round the
back of the limb at the top of the splint, and the
ends, brought through the holes, are tied in front.

Step 4. A roller is applied from above downwards,
and fastened off at the ankle.

Step 5. A “bird’s nest” pad of cotton wool is laid
under the point of the heel. A folded handkerchief
is next carried beneath the heel and wool, one end
being brought up on each side of the foot, when ga
turn is taken round the horn of the splint, and hoth
ends knotted together over the foot (see Fig. 46). It
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is a good plan to nip up a small fold of the handker-
chief, before and behind the heel, with a needle and
thread.

Fig. 45.—Horseshoe Anterior Fig. 46.—Anterior Splint
Splint. applied.

Fracture of the Patella.—When this bone is
broken there is usually much swelling from effusion
of blood and serum into the knee-joint ; while this is
present, rest, with cold lotions, and elevation of the
foot, are generally considered necessary. When the
effusion has subsided, or been exhausted by aspiration,
the upper fragment must be brought down to the
lower one, by the following or similar method :—

Apparatus.—1. Straight wooden splint with a
foot- piece. 2. Pads. 3. Diachylon plaster. 4.
Roller. 5. Lint and wool, pins. 6. Two hooks or
serews, gimlet, and screw-driver.
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Step 1. The splint is first fitted ; it should reach
from the buttock to the heel, at which point a foot-
piece rises for the foot to rest against; at the back of
the splint a line should be marked 3 inches above, and
another 3 inches below the knee-cap, into which a stout
screw or hook is inserted before the splint is put on.
It is then well padded, to support the ham and leg,
while the heel is left free, and a pad is put between
the sole and the foot-piece. A firm crescent-shaped pad
is prepared to sit like a saddle above the upper frag-
ment.

Step 2. The limb is laid on the splint, while an
assistant draws the patella as nearly as possible into
its place ; the surgeon lays the crescentic pad on the
thigh above the patella. He next takes a strap of
plaster 2 inches broad and 20 long, warms it, and
lays the middle across the compress, drawing each end
first tightly round the limb, and then downwards
and forwards in a figure of 8 ; a similar strap is fixed
below the lower fragment and carried upwards. The
knee is then wrapped in a thick layer of cotton wool,
and the shin, ankle, and foot are also protected from
pressure in the same way.

Step 3. The bandaging begins by first fastening
the foot against the foot-piece by figures of 8, then the
leg by reverses until the roller arrives opposite to the
lower hook, where it is fastened.

Step 4. A second roller is then begun at the top of
the thigh and brought down the limb till it reaches
the compress above the patella; from this point it
passes below the lower screw at the back of the splint
and makes one circular turn round the leg ; the roller
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is then taken upwards across the compress (as shown
in Fig. 47) to the upper screw, where it also makes a
cireular turn ; having done this it again descends to
reach the lower screw, and is returned as before,
Each of these turns should be drawn tightly to bring
the upper fragment as near the lower one as possible ;
when this is done the bandage is completed over the

Fig. 47.—Fractured Patella, drawing down the upper fragment.

knee by figures of 8. It suffices to fix the lower frag-
ment, which cannot be drawn up to meet the upper
one ; the latter must descend to it.

Step 5. The limb is lastly put into position by
elevating the heel a few inches above the bed.

The patient wears this splint for four weeks, during
the first fortnight of which the bandage should be per-
severingly reapplied every three or four days until the
upper fragment is brought into apposition with the
lower one. After four weeks the splint may be
changed for a light starch or gutta-percha case, to be
worn for six weeks more, and then replaced by a back
splint of leather and knee-cap, that must not be laid
aside for another period of four months.

If the patient can be persuaded not to bend his
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knee in walking for six months, the union of the frag-
ments will be less likely to yield afterwards. He should
be also warned that much stiffness will result from the
long-fixed position necessary to procure good umion
between the fragments: but the stiffness will all pass
away in time, notwithstanding the long-enforced
rigidity.

As the methods, of which that just described is an
example, often fail to fit together the broken surfaces of
the fragments, other plans are employed which require
more or less interference with the interior of the knee-
joint. The following procedure is frequently adopted
at University College Hospital with good results :—

The starch bandage, applied as early as possible after
the accident. Apparatus.—1. Sheet of millboard.
2. Rollers. 3. Cotton wool. 4. A basin of freshly-
scalded starch. 5. Lint and strip of plaster. 6. An
aspirator.

If it is decided to empty the capsule of the blood
and serum effused into it, the ‘aspirator must be used
for that purpose before the splint is applied.

While the apparatus is being put on, the knee must
be kept perfectly straight.

Step 1. Prepare two pasteboard splints, to reach
from just below the groin to within 3 inches of the
ankle-joint, wide enough to nearly enclose the limb,
leaving an interval of 2 or 3 inches between the edges
in front.

Step 2. Envelop the limb in a thick, even layer of
cotton wool. If there be much difficulty in maintain-
ing the fragments in good apposition, place a small pad
of lint above the upper one, and fix it by a strip of
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plaster, carried in a figure of 8 underneath the knee
to the front of the leg.

Step 3. Next bandage the foot and ankle ; apply
the splints prepared as directed at p. 91, and carry
a roller, well starched as it is laid on, from the ankle
to the groin; care should be taken to cover in the
knee well by figures of 8, arranged to fix the upper
fragment securely.

Step 4. After applying one or two more layers of
starched bandage, put the limb into position by raising
the heel till the starch is dried.

If the case, when dry, is at all loose, it should be
cut open. When the position of the fragments has
been ascertained to be satisfactory, the edges of the
case must be pared where they overlap, and readjusted
by a tightly-applied bandage.

The patient may get about on crutches in eight or
ten days’ time.

Fracture of the Shaft of the Thigh-bone, —
The Long Splint. Apparatus.—1. A wooden splint. 2.
Rollers, 3 inches wide (one of 6 inches wide). 3. Per-
ineal band. 4. Strapping, needle, thread, and pins. 5.
Pad and wool.

The splint for an adult should be 2} or 3 inches
wide, and long enough to reach from the nipple to 6
inches beyond the heel; two round holes, of §-inch
diameter, are cut at its upper end, and at the lower
end two notches 2 inches deep.

Liston’s Mode of applying the Long Splint.—Step 1.
The limb is first washed with soap and water, well
dried, and afterwards dusted with starch powder,
especially at the perinseum.
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Step 2. The end of a rolleris split for a few inches,
and the split ends passed through the holes at the
upper end of the splint and tied. The roller is then
carried down the inside of the splint and attached
temporarily to the notches at the other end ; a pad is
then fastened on the splint, by drawing the margins
together with needle and thread across the outside of
the splint, or by tying strips of bandage round the
pad and splint at short distances.

Step 3. Prepare the perineal band. This consists
of a silk handkerchief or napkin folded into a faf
ribbon, 1 inch wide and covered for about 1 foot of
its length with oiled silk. A piece of smooth brown
paper, 1 foot long and 4 inches wide, folded into a
ribbon 1 inch wide, makes an excellent foundation
for the silk handkerchief to be folded upon. A band
thus prepared is too stiff to become a cord after it
has been worn a few days, which a simple hand-
kerchief is apt to do. One end of the band is passed
in front of the groin, and one behind the buttock,
great care being taken that it presses on the tuber
ischii in the perin@um, and not between that point
and the lesser trochanter. The ends are run through
the holes in the splint and left untied.

Step 4. The ankle and back of the foot are wrapped
in a layer of cotton wool, and the splint applied along
the outside of the body. The bandage which was
fastened to the splint is now released from the notch ;
and, taking with it the end of the pad, is carried under
the sole, then in front of the ankle to the splint, and
behind the leg round the internal malleolus to the
front again. Here it crosses outwards and goes thence
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through the lower notch of the splint to the inside of
the foot again. This figure of 8 is carried four times
over the dorsum of the foot, twice through each notch
of the splint, and is made fast by a pin or a stitch.
In doing this, care must be taken to keep the leg and
splint parallel, and that the splint does not ride over
the back of the foot; the external malleolus should
be midway between the margins of the splint. More-
over, the bandage must fit firmly round the ankle and
splint, spreading over the dorsum no more than can
be helped, to avoid straining the front of the ankle
(means for more effectually preventing this strain will
be afterwards detailed, on p. 80). All being ready
for extension, an assistant, grasping the leg and splint
above the ankle, pulls out the shortening till the broken
bone is in a good positidn, while the surgeon tightens
the perineal band, and makes the ends fast in a knot.

Step 5. The surgeon returns to the foot of the
patient, and having laid some cotton wool along the
shin and round the knee, continues the bandage. This
is carried up the leg and over the knee by reverses
and figures of 8, as high as the seat of fracture. It is
customary to carry the bandage up the thigh; but
this addition is not an essential part of the apparatus,
which is simply to keep up the extension in the direc-
tion of the axis of the limb. A bandage conceals the
limb and the position of the broken ends of the bone ;
but it steadies the thigh and confines the muscles,
thereby often preventing pain.

Step 6. First protecting the bony parts with cotton
wool, the muscles about the hip are confined by a spica
carried round the body and the splint, not merely a
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simple figure of 8, as depicted in Fig. 50, but a series
of overlapping turns which ascend and cover in the
hips well (see Fig. 60). Afterwards the upper end of
the splint is drawn close to the body by a few turns
of a broad roller carried round the chest (not the waist)
from above downwards (see Fig. 50).

The perineal band must be changed whenever it
gets soiled, and the skin washed before a clean one is
applied. After the first few days the band need not
be very tight ; it suffices if not slack or loose. Mr.

Fig. 48.—Coxeter's Elastic Perineal Band.

Coxeter makes india-rubber tubes in the shape of a
perineal band ; these are filled with water when in
use (see Fig. 48).

Stirrup extension is a mode of relieving the strain on
the front of the ankle, caused by the pressure of the
roller which affixes the splint to it. A 3-inch wide
roller or bit of wood of the same breadth is laid against
the sole of the foot, and a stout india-rubber ring
2 inches in diameter is slipped over it. A piece of
strapping plaster, 4 feet long and 2 inches wide, is
passed half-way through the ring, and fixed securely to
the bandage or bit of wood forming the bar of the
stirrup, after which the ends of the plaster are carried
up the leg on each side. The plaster is kept in place
by a second strip laid on in spirals up the limb as
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in Fig. 49, and the india-rubber ring is hitched against
a hook at the end of the splint. By this means the

H-l '-:__'

Fig. 40.—Mode of fasten- Fig. 50.—The long splint, with
ing the stirrup to the leg, to elastic stirrup extension at the
avoid straining the ankle. :ﬁafﬁﬂﬁ carried up to the

strain is transferred to the leg, and the ankle is left

free. If the ends of the piaster are carried beyond
the knee a short distance, most of the extending force

G
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is applied directly to the lower fragment of the femur,
and very little if any strain is inflicted in the knee-
joint itself.

Mr. Buckston Browne has improved the mode of
atta.ching the elastic ring to the foot of the long splint ;
1 he uses a hook passing through a small
! | bracket, and having a nut with a screw-
thread, in which the end of the hook
runs. Hook and bracket are fastened
to a block of wood, which, in its turn,
can be screwed to the end of the splint.
By drawing the hook downwards and
tightening the nut the proper amount
of yielding strain can be obtained (see
Fig. 51). There are several other ways
of maintaining a continuous but slightly .
yielding strain on the muscles of the
thigh.

_ The long splint is to be worn con-
I/ —— tinuously for six weeks; or, what is
better, after the first three weeks it
may be replaced by a starch bandage,

] and the patient allowed to get about
Etf,;g' Elﬁ;ﬁi on crutches with his leg slung from
thigh extension. his neck.

The Scotch method of applying the Long Splint.—
Apparatus.—1. A long splint as already described on
p. 77. 2. A sheet of millboard for short splints. 3.
A sheet or tablecloth. 4. Two large-sized handker-
chiefs or slings. 5. Cotton wool, oiled silk, and
bandage. 6. One dozen stout carpet pins.

Step 1. Prepare two pasteboard or thin wooden
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splints, one to reach from the anterior iliac spine to
the patella, but a little short of both points, the other
to extend from the inner side of the groin to the internal
condyle ; pad the splints lightly with cotton wool.

Step 2. Fold the sheet so that it will extend from
the heel to the crest of the hip, and wrap it round the
long splint, leaving unwrapped only sufficient to
envelop the limb.

Step 3. Next place a folded handkerchief round
the back of the leg above the ankle, and cross the
ends over the foot. Another handkerchief should be
applied as a perineal band (see p. 78).

Step 4. While one assistant holds the ends of the
perineal band, another grasps the leg above the ankle
and extends the limb. The surgeon then applies the
short thigh splints, and secures them by loops of
bandage.

Step 5. He next adjusts the long splint to the outer
side of the limb, passing the free portion of the sheet
under the ankle, leg, and thigh, and folding down the
upper border of the sheet sufficiently to allow it to fit
evenly at the perineum and over the groin in front.
The ends of the perineal band are then passed through
the holes in the splint and tied firmly together, and
the ends of the lower handkerchief are also fastened,
by tying them over the notch, below the foot. Thus
extension is maintained.

Step 6. Having protected the point of the heel with
a “bird’s-nest” of cotton wool, the surgeon draws the
sheet smoothly and evenly over the front of the limb,
and fastens it by carpet pins along the anterior edge of
the splint.
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Step 7. Finally, the upper end of the splint is main-
tained in position by a few turns of a chest roller.

Fig. 52.—To apply the Scoteh Sheet. Fig. 53.—The Beotch
Sheet finished.

In children fractures of the femur (and oftentimes
hip disease) are best treated by Hamilton’s splint

(see Fig. 54).
Two side splints connected by a cross-piece at the
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lower ends, long enough to reach upwards, nearly to
the arm-pits, but separated a little more widely below
than above, to render the perinzum more accessible,
are laid on each side of the body. Strips of millboard
are laid round the broken thigh, and the injured
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Fig. 55. — Fracture
below the trochanters ;
Fig. 54.—Hamilton’s Splint. bone in angular union.

limb is firmly bandaged to the splint. The coaptation
splints, the trunk, and the sound limb are all made
fast by strips of stout plaster. Counter-extension is
seldom needed in children, because the periosteum is
rarely torn through. But if there be much shortening,
a perineal band can be added. It is nevertheless
troublesome, as it is constantly soiled. A child so
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fixed can be lifted from the bed or turned over without
risk of displacing the broken ends of the bone.

A double Thomas’s hip splint is also well adapted
for treating this fracture (see p. 137).

Continuous Extension with the Limb
flexed.—The muscles attached to the upper end of
the femur sometimes cause so much flexion and rotation
outwards of the upper fragment that union of the
bones in such a position produces a result which is
illustrated by Fig. 55, drawn from a preparation in the
museum of University College.

This crooked union is prevented by bending the
thigh and relaxing the muscles of the hip. This
object is accomplished by using the double incline planes,
as shown in Figs. 56 and 57.

The limb is raised over a wooden frame about
8 inches broad, with a double slope high enough at
the apex for the leg and foot to hang unsupported
down the farther side (Fig. 56). It is well padded

Fig. b.—Double incline Planes.

before being applied, and the leg and thigh are secured
to it by a roller passed round the limb and plane. A
better mode of steadying the limb is to fix a trough of
gutta-percha while the limb lies on the plane. When

the trough is set, it is screwed down to the wood at
one or two points.
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Slinging the double incline planes was
practised many years ago by Mayor of Lausanne, and
has been improved by Nathan R. Smith and Hodgen of
America. It is an apparatus very easy for the patient,
and particularly well suited for compound fractures of
the thigh, for fractures near the trochanters that require
a flexed position, or for fractures of the neck of the
femur where the patient’s feebleness does not permit
the constraint of the long splint.

Apparatus for Hodgew's Method.—1. A bent wire
frame (see Fig. 57) with a separate foot-piece. 2. Two
pulleys, a rope with tent stretcher passing up to hooks
in the ceiling, or to some suitable support. 3. One
long and one short soft pad. 4. Strapping plaster, and
some ends of bandage.

Step 1. The limb is washed and dried, and the
short pad fitted to the foot-piece, which is furnished
with some hooks at its lower surface, where ends of
bandage or tape can be fastened for fixing it to the
wire frame. The frame is next prepared by passing
strips of bandage across it from side to side at short
intervals, to make a support on which the limb is
laid ; if there is no wound, a soft pad may be put on
the frame first, but if one be present, the limb should
rest immediately on the strips of bandage, which can
be changed whenever soiled, ahd replaced by clean
ones without disturbing the limb. These strips
should be tacked on with a needle and thread, so
that, when the limb is placed on the apparatus, they
can be shortened or lengthened till the leg bears

evenly on them.
Step 2. The foot-piece is adjusted and fastened to
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the foot by straps of plaster carried round it and up
each side of the leg, as was done for the stirrup ex-
tension in the “long splint” (p. 80).

Step 3. The limb is next placed in the cradle

Fig. 57.—Double incline Plane, slung.

formed for it, to the lower end of which the foot-piece
is tied securely; the ropes are rove through the
pulleys and tightened till the limb swings easily.
The point of attachment of the ropes must not be
just above the limb, but beyond it, that the leg may
be drawn away from the body along its own axis.
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The weight of the body makes counter-extension
sufficient to remove all shortening in a few days.

Fracture of the shaft of the thigh-bone in the adult
may also be treated by simple extension, with a
weight and pulley, as is deseribed below, for
hip disease or fracture occurring in young children.
It is a good plan in most cases to enclose the thigh
within three or four short well-padded wooden splints,
as they serve to maintain the ends of the bone in
good position.

Continuous Extension with the Xnee
straight is employed for fractures of the femur and
in hip disease. It is procured as follows: A stirrup
1s fastened to the leg in the way deseribed at p. 80,
but taking care to use a strip of plaster long enough
to reach to the thigh above the knee. A cord and
weight are attached below the sole of the foot, and
passed over a pulley fixed to a tripod frame (Fig. 58),
or any convenient object beyond the bed, in a line
with the axis of the limb. The weight should
balance the contraction of the muscles, and usually
varies between 2 and 6 lbs. A perineal band fastened
behind the patient’s head keeps the body from follow-
~ ing the limb. The weight may be a common scale
weight, or a bag with a hole at the bottom closed by
a string, and filled with shot or sand, or a can with a
tap at the bottom filled with water: these arrange-
ments allow increase or lessening of the weight,
without slackening the cord and moving the limb.
This apparatus requires no bandages, which are
difficult to keep clean in children.

The pulley-stand should be capable of being made
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taller or shorter, so that in cases of hip disease with
flexion, extension can be made while the thigh is still
bent at the hip. By lowering the standard as the
flexion gives way, the plane of extension can be slowly
brought down to the plane in which the trunk lies.
The trunk should always lie flat on the mattress, so
that the spines of the lumbar vertebra are not arched
upwards. When they assume that position the pelvis

~
T e

- T =
= =

Ml =g " T P

- ol

Fig. 58.—Extension by weight and pulley for Fracture of the Femur,
or in Hip-Disease.

is tilted forwards, and the plane along which exten-
sion of the thigh is made is too near to the horizontal.

The perineal band may be often dispensed with,
by laying the patient on a flat mattress and raising
the foot of the bedstead a few inches higher than the
head ; the body then sinks towards the head of the
bed and resists the extension of the leg.

Many other plans are employed in the treatment
of fractured shaft of the femur—the starch bandage,
Thomas’s knee splint, ete. The knee splint is supple-
mented by the addition of short strips of wood or
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millboard fastened round the thigh, and of a stirrup-
extension to the leg and thigh below the seat of
fracture. For Thomas’s splint, see p. 138.

Starch bandage.—The following mode of apply-
ing the starch bandage and pasteboard splints may be
used in all varieties of fracture; the length of the
splints and the number of joints that should be
included depend on the bone that is broken.

Some surgeons apply the starch apparatus imme-
diately after the fracture has happened, others wait
until partial union is procured and the irritability of
the muscles and swelling of the limb have subsided.

Apparatus.—1. Sheets of bookbinder’s millboard.
2. Rollers suitable for the size of the limb. 3.
Cotton wool. 4. A basin of freshly-scalded starch.
5. A long strip of plaster, to reach as high as the
bandage will extend up the limb. 6. If the fracture
be recent, a wooden splint will generally be necessary
to keep up extension while the starch is drying.

As a general rule, the joint at the lower end of the
fractured bone should always be fixed, and that at
the upper end also, if the fracture is near that point.
For an example of the mode of fitting, let us suppose
the femur to be broken between the middle and
lower thirds, as in Fig. 60.

Step 1. The limb is first measured for the splints.
The length from the top of the sacrum to the heel,
from the tuber ischii to the inside of the foot, and
from the iliac crest to the outside of the foot, should
be taken, and three strips of millboard prepared of
corresponding lengths; the posterior one being 3
inches wide above and 2 inches, or, if the limb is
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small, 1} inch wide at the heel. The inner and
outer strips of similar width must be cut with side-
pieces for the foot, and these side-pieces stop short of
the roots of the toes. The splints are readily cut, by
first marking on the sheet of millboard the required
width and length of the strips, then bending it over
the edge of a table along these lines. The two
lateral splints may be first taken from the sheet in
one wide strip, after allowing for the foot-piece ; the

Fig. 59.—Diagram showing the mode of cutting out splints from a
sheet of millboard.

two strips are separated through a diagonal line, so
that the broad end of one splint is taken from the
narrow end of the other (see Fig. 59).

When the strips are cut they should be laid on a
large tea-tray or sink, and boiling water poured over
them. When somewhat softened, the edges should
be thinned by peeling off little strips along them,
after which some more boiling water may be poured
on and allowed to soak in while the limb is prepared.

Step 2. The limb is washed and dried ; a strip of
diachylon plaster 1 inch wide is laid along the front
to protect the skin when the case is being cut open
after it is dry; the limb is next wrapped evenly in
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cotton wool, putting a scrap between each toe. This
1s best done by unrolling a sheet of wadding, splitting
the sheet into a layer of suitable thickness, and
tearing it into strips about 3 inches broad, which
are then wound evenly round the limb as high as the
splints will reach.

Step 3. The splints are next adjusted and moulded
to the limb, being temporarily secured by a few ends
of bandage tied round them. One assistant grasps
the splints and foot at the ankle and keeps up ex-
tension, while another holds the thigh. The sur-
geon then proceeds to roll the bandages, first round
the foot and ankle, and then up the leg, rubbing in the
warm starch as he proceeds. Each turn of the roller
should be made tightly, for when the case dries it
always grows loose by the evaporation of the water it
holds. As reverses are always difficult to cut through
afterwards, they should be avoided, and the bandage
laid on in simple spiral or figure of 8 turns. When
the perineum is reached, the surgeon wraps round the
pelvis a broad and thick strip of cotton wool, while an
assistant on each side of the patient supports his body
on a folded sheet or jack-towel, and a third holds the
broken limb. The bandaging is then continued in a
well-fitting spica, and ended by a few circular turns
round the body. If the splint touches the crest of
the ilium it should be shortened till it clears that
point, or it will gall the patient afterwards. A fold
of soft lint in addition to the cotton wool should line
the splint at the perineeum, or the sharp edge of the
bandage, when it is dry, will chafe there also. When
the first bandage is complete, the limb should be
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smeared again with starch, and a dry bandage rolled
over it from below upwards, which must be similarly
saturated with starch as it is laid on the limb, and
when finished the whole is well covered with starch.

If the fracture is recent, and no union has taken
place, a long splint should be put on outside the case,
fastened to the foot and extended by a perineal band
while the starch is drying, that the limb may not
shorten. If the wood splint is not used, the limb
should be supported in a good position by sand-bags
laid along its sides.

In three days the starch is quite dry, but the
drying may be hastened by hot-water bottles or hot
sand-bags laid in the bed.! When used for the im-
mediate treatment of fractures the case must then be
cut up along the front from bottom to top; it will
often be found loose, especially where swelling had
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Fig. 60.—Starch Bandage.

existed before. This is best remedied by paring the
overlapping edges with scissors. If any projecting
part is chafed, an accident that ought not to happen,
the case may be lifted from the sore part by a little

! Yandell finds that the following batter dries in two or three

hours :—Beat the whites of one dozen eggs to a stiff froth, then
stir in flour briskly to a moderately thick batter,
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more wool laid around, not on the part pinched. The
limb being in a satisfactory position, and the case
fitting properly, a roller is carried up over the whole
to keep 1t in place while it i1s worn (Fig. 60).

Cutting up starch or plaster of Paris bandages is
often a tedious process, and many instruments have
been devised for doing so. A pair of French gardener’s
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Fig. 62.—Carpenter's Dovetail Saw.

pruning shears do best for starch, and a carpenter’s
dovetail saw with a stiff back for plaster; if the
toothing of the saw is carried well round the front end,
the saw will serve the better (see Figs. 61 and 62).
When the lower extremity is the part injured, a
fortnight or three weeks should be spent in bed after
the accident, while swelling is going down and extrav-
asated blood being absorbed. After that, the patient
need not be confined to bed ; on the contrary, the imb
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should be supported by a sling round his neck, while
he gets about.

The fracture should be examined from time to
time, and at the end of three or four weeks some of
the joints previously confined in the splint may be
released by cutting off the part covering them. In
four or six weeks, according to circumstances, the
starch splint may be discarded, and a roller alone
worn for a few weeks longer. If the part is a
dependent one, such as the leg, it should be sup-
ported by a bandage after the splint has been removed.
The limb may also be washed with soap and water,
and then anointed with simple ointment, if the skin
be roughened or irritated by long confinement.

Plaster of Paris Bandage. Apparatus.—1.
Freshly-burned white plaster of Paris. If the plaster
have become stale by keeping in improperly closed
vessels, and it be impossible to obtain fresh plaster,
the water the plaster has absorbed from the atmo-
sphere can be driven off by heating the powder in an
ordinary oven, or before the fire, to 200° Fahr. or 260°
Fahr., but not higher, as greater heat destroys the
power of ‘“setting.” 2. Rollers, about 2} inches
wide, of “crinoline” muslin (i.c. coarse with an open
texture), 3 yards long. 3. A roller of Welsh flannel,
3 inches wide and 6 yards long. 4. Basin of cold
water deep enough to submerge the bandage when set
onend. b. A kitchen spoon.

Step 1. The muslin rollers are best prepared by
being loaded with dry powder just before they are
used. To do this the roller should be gradually un-
rolled on a table while one person rubs in the powder,
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and a second rolls the loaded bandage up again loosely.
While this is being done, the limb should be thoroughly
washed and dried, and supported by sand-bags.

Step 2. The surgeon carefully wraps the limb,
wherever the plaster will reach, with a Welsh flannel
roller. This protects the skin from the rough case when
the apparatus is set and hard. While this is being done,
a bandage should be set on end under water till all the

Fig. 63.—Plaster of Paris Bandage for simple Fracture of the Tibia,
and common Bed Cradle.

air has bubbled out ; it is then ready for use ; while the
first is being applied another is put to soak, and so on,

When the fracture is reduced the surgeon entrusts
the limb to assistants, who will maintain reduction
while he lays on the plaster rollers, rubbing the folds
down closely to the limb as they are laid on. Usually
two or three layers of roller give sufficient rigidity to
the apparatus; but if the limb is heavy, the case should
be strengthened by laying strips of bandage along the
sides of the limb, and spreading over it an additional
coating of plaster. This is prepared by shaking the
powder into a basin of water kept constantly stirred,

H
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till it has the consistence of thin cream. The surgeon
must watch that the fractured bones are kept in posi-
tion till the plaster is set; a process sufficiently
advanced in five minutes for the bandage, supported
by sand-bags, to be left till dry.

When the thigh or hip is to be bandaged the
patient’s body must be made accessible to the roller.
If two stiff uprights 1 foot long be screwed to the
end of a firm table, and a piece of broad bandage
fastened to them at their ends, a sling is formed on
which the patient’s buttocks may rest during the
application of the bandage. His loins and shoulders
may rest on a bolster or coiled-up mattress. The
broken limb can be extended by weight and pulley
carried over a standard (as in Fig. 58) until the plaster
has set. The sound leg rests on a chair meanwhile.

When the plaster is quite set the broken bone is
immovable, and may be carried about without risk of
displacement. But the rigidity of the case and the
labour required to cut it open render this mode
of application of plaster of Paris less suitable for
recent fractures than Croft’s method, described on the
next page.

Before the patient gets about, the surface may be
brushed over with melted paraffin or gum, or a fresh
roller gummed on it, to prevent crumbling down of
the somewhat brittle surface of the case.

In deciding what joints should be included in the
bandage, the same rules obtain for this as for the
starch bandage. No more joints should be rendered
immovable than are necessary to obtain command of
the broken bone. When the fracture is near a joint,
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that joint must be confined to prevent the bones from
moving. When the fracture is near the middle of a
bone, sufficient control can often be exercised to
prevent the broken ends from moving, while the joint
above remains free.

To cut @ Window.—If the plaster apparatus is
applied over a wound, the latter should be covered
with greased lint, and its position noted before the
rollers are applied ; when the apparatus is set, the
plaster must be dissolved around the wound by touch-
ing it with strong hydrochloric acid ; when the acid has
been carried completely round, the isolated fragment
of plaster may be removed, and the wound exposed.

For removal, the splint can be softened by acid
along a line, and slit up with scissors, or sawn through,
when the apparatus will come off in a piece.

Mr. ‘Walker, of Peterborough, has invented a
machine for passing the dry bandage through a cream
of equal weights of dry plaster and mucilage (the
latter prepared according to the directions given in
the British Pharmacopeeia). This mixture sets slowly,
and gives the operator more time for applying the
bandage. The machine rolls the sodden bandage as
it issues from the cream on a spindle ready for use.

Common calico rollers can be made to answer the
purpose tolerably well when bandages of loose texture
are not at hand.

Croft's Plaster of Paris Splints for the Leg.—
This plan is an improvement on the Bavarian plaster
case, which has never been widely adopted in this
country. It has the advantage of being applicable
immediately after the accident.
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Apparatus.—1. Four strips of house flannel or old
blanket, in width equal to half the circumference of
the limb and long enough to reach from the thigh
above the knee to the toes. 2. Two 2}-inch muslin
rollers, 6 yards long. “Butter cloth,” i.e. the gauze
in which London buttermen wrap fresh butter is
the best material for the bandage. 3. A packet of
freshly-burned plaster of Paris. 4. A basin of cold
water.

Step 1. Wash and dry the limb as it lies on a
couch supported by sand-bags.

Step 2. Take the patient’s stocking and lay it out
flat on a table. This serves as a guide for the shape
of the flannel strips, which must be made in pairs, to
fit the leg sideways, but leaving half an inch of the
leg in front uncovered and not overlapping behind.
Thus two inside lateral splints and two outside ones
are made to fit the leg and foot from just above the
knee to the roots of the toes.

To ensure that the fracture shall be thoroughly
reduced, and that the fragments are kept in good
position till the plaster is firm enough to hold them
still, the patient’s muscles should be made passive by
administering to him ether or chloroform.

Step 3. Lay an inside and an outside strip on a
table, outer surface uppermost, and shake plaster
powder into a wash-hand basin half filled with water,
stirring constantly till a thin cream is formed. Take
the other outside and inside splints, and soak them
thoroughly in the cream, squeezing the air well out
of the flannel. Next lay the soaked strips on their
corresponding dry fellows,
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Step 4. Reduce the fracture, and, while the broken
bones are kept in position by assistants, apply the
splints to the limb, the dry surface next the skin,
moulding them well to the irregularities of the limb.
Still maintaining proper traction on the bones by
means of one or two assistants, roll on the dry muslin
rollers in spirals and figures of 8, evenly, not tightly,
and so that no one turn is tighter than another. One
thickness is enough.

Traction must be kept up till the plaster has set,
which takes place in a few minutes. When set, the
limb is laid in an easy position on a pillow, toes
upwards. In two weeks the patient may get on his
crutches. When it is desired to remove the splint for
any reason, the bandage is slit in front by scissors,
and the two halves of the case open by bending
at the back, where the bandage, being supple, acts as
a hinge.

Various stiffening materials, such as gum thickened
with powdered chalk, glue, paraffin, ete., are also em-
ployed for stiffening bandages and flexible splints,
after they are moulded to a limb, but none of them
are as readily procured or have much advantage over
starch and plaster of Paris. Silicate of soda stiffens
the bandage sufficiently to need no pasteboard splints,
but it requires as much time as starch to set and dry.
A detailed description of the mode of using them is
unnecessary.

Sand-bags are very useful to prop up an injured
limb on either side. For this purpose they are better
than pillows, as they do not yield to the weight of
the part they support. They should be made of
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macintosh cloth, be about 4 or 6 inches thick, and in
length vary from 1 to 4 feet. The seams should be
well closed that the sand may not escape. The
macintosh should be covered with flannel, renewed
from time to time. The sand should be washed and
well baked before the bags are filled, that it may not
rot the cloth containing it. The bags should be only
three-quarters full, or they will be too hard to adapt
themselves to the limb when in use.

Sayre’s Plaster Jackets, Apparatus.—1. A
packet of freshly-burned plaster of Paris. 2. Knitted,
elastic, woollen “skin-fitting” vest.! 3. 2, 3, and
4-inch wide rollers of “ecrinoline” or cross-barred
muslin, 3 yards long. 4. Cotton wool and felt. 5.
Two silk pocket-handkerchiefs. 6. Sayre’s triangle,
with pulleys, head-collar, and arm-loops. 7. T'wo basins
of cold water deep enough to submerge the rollers
when set up on end. 8. Strips of thin tin-plate,
3 inch wide, and punched with holes to roughen their
surfaces. 9. Safety pins, needle and thread. 10.
Towels. 11. Black lead or erayon pencil.

Besides the above, Welsh flannel rollers, and thick
soft felt are often useful to protect the skin overlying
bony projections from being chafed under the plaster
case; and an apron with breast-bib and sleeves to
protect the operator’s clothes.

Step 1. From six to twelve rollers, according to the
size of the patient, are prepared, as directed on p. 96.

Step 2. The suspending triangle is erected ; the

1 The “skin-fitting” vests are made by the American Machine
Knitting Company, Oxford Street, London, and are sold in sizes by
all surgical instrument-makers,
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basins of water, bandages, pins, and other articles are
all set ready.

Step. 3. The patient, stripped to the skin as low as
the top of the thigh-bones (great trochanters), pulls
on the skin-fitting shirt. The upper edges are drawn
towards each other as high as the top of the shoulders
by tying the shoulder-straps together, and, if needed,
by a few stitches carried backwards and forwards at
the root of the neck. Then, beneath the shirt and
next the skin, a pad of cotton wool folded in a silk
handkerchief is slipped up in front, leaving the ends
of the handkerchief hanging below the shirt. This
pad, termed the “dinner-pad,” is used to preserve a
slight concavity over the pit of the stomach and the
navel after the plaster has set. In women two small
pads should overlie the breasts. When the pad is
put in, fasten the shirt down in front and behind
with safety pins to a folded towel passed between the
thighs. A towel should then be wrapped round the
patient’s legs to protect the dress from falling water
or plaster. The level of the arm-pits while the arms
hang down is then marked in pencil across the back
and front of the shirt.

Step 4. Arrange the patient in the suspending
triangle, and let him draw himself up until his weight
is supported by his neck and arms; the tips of his
toes should rest on the ground to keep steady the
body. But the patient must support himself by
pulling the cord just so much as feels comfortable to
him, and no more.

This being arranged, begin the bandaging. An
assistant plunges into water a roller, so that as it
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stands on end in the basin the roller is covered with
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Fig. 64.—Applying the Plaster Jacket during suspension,

water ; as soon as bubbles cease to rise up from the
roller it is ready for the assistant to hand to the
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operator ; as he does so he squeezes out the excess of
water and puts in another roller to soak. The operator,
standing in front of his patient, rapidly rolls on the
bandage, beginning at the top, where the pencil mark
shows the level of the arm-pits; above this line the
bandage must not be carried. The assistant watches
the progress of the bandage behind the patient,
smoothing down the turns as they are applied, that
they may fit closely to the patient’s body ; and wetting
any part of the bandage that the water may not have
reached during immersion. Bandage after bandage is
thus laid on the trunk, taking care to carry the lower
turns well below the hips, just avoiding the pubes and
the great trochanters. When the trunk is wrapped in
one layer of bandage, strips of tin-plate, long enough to
reach nearly from the upper border to the lower one,
are laid along each vertebral groove and below each
arm-pit ; these are sufficiently supple to bend readily
to the shape of the body ; but give the case rigidity
where it is likely to be strained by the weight of the
patient’s head and shoulders. As the strips are ap-
plied by the assistant, the operator covers them in
with his roller. When about three thicknesses of
bandage are applied, the jacket is thick enough for
all but very heavy patients. The “dinner-pad”
should be withdrawn ; the patient laid on a flat couch
wheeled close to him, so that the soft plaster case
may not be strained before it has hardened.! The

1 A narrow table, long enough to receive the patient’s full
length, and swinging at its centre on a stand like a toilet looking-
glass, is useful. = It can be raised against the patient while he is

still suspended vertically ; he may then be lowered on it to a
horizontal position without risk of bending his jacket.
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operator, while the patient lies flat, moulds the jacket
about the hips and groins by a little pressure of the
hands. The patient is then covered with a light
shawl or coat for half an hour, or less, till the plaster
has set. This interval may be employed in bending
down harsh edges, turning down the upper borders of
the skin-fitting shirt, and the lower ones upwards, etc.
As soon as the plaster has set, the patient may be
dressed and may walk about, though it is well that
he take little exercise till next day, when the jacket
will be thoroughly dry.

The Jury Mast.—When the disease in the spine is

placed above the lower dorsal region, the jacket can-
not be carried high enough to prevent the forward
pressure at the diseased part. To obtain this, an iron
support is attached to the plaster jacket while the
bandage is being applied. From this support a steel
rod rises behind the neck and head, and ends im-
mediately above the vertex. Here a cross-bar, turning
horizontally, projects across the head. From this
cross-bar the head is slung in a jaw-bandage, and
thus the weight of the head is lifted ﬂﬁ' the diseased
spinal column (see Fig. 65).
- When it is desirable to remove the jacket it can
be sawn down the front and turned one-fourth round
the patient, who slips out sideways through the gap.
Before it is worn again, half an inch is cut off each
sawn edge and replaced by a strip of leather riveted
on. The leathers are perforated with eyelet-holes,
that they may be drawn closely together by a lace
after the jacket is put on.

Besides jackets of plaster of Paris, jackets of
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Cocking’s poroplastic felt are also moulded to the
body while hot and supple, being afterwards trimmed
and fitted with lace and eyelet-holes along the front.
Jackets so made can be removed and replaced at
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pleasure. They are sold in various sizes, moulded on
blocks so as to be readily adapted to the patient’s
figure when heated. They may be softened either in
an oven or in boiling water before being fitted on.
They are far more difficult to apply properly, and
never fit as accurately as a plaster case.

Cradles are light arched frames of wire or cane
to support the bedclothes over an injured limbh. On
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emergency an efficient cradle can be constructed from
a bandbox by knocking away part of the bottom
and putting the leg through it. If used to protect a
foot, a notch may be cut with strong scissors, nol a
knife, for that splits the wood.

If the cradle is stout enough, it is useful to sling a
broken limb in its splint, and often great relief is
thus given to the patient. Dr. Salter’s Swing Cradle
is specially contrived for the purpose, and is shown,
Fig. 41, p. 68,

The Canopy Cradle is a handy arrangement,
consisting of a straight wooden blade, 18 inches
long and 2 wide, like a large paper knife, which is
placed underneath the bedclothes. The clothes and
blade are then grasped from the outside by a notched
block of wood suspended by an easily disposed cord
and ring from the ceiling or bed frame. When this
mode of suspension is not convenient, as in a low
bedstead without curtains, the weight may be sup-
ported on a cord, running diagonally from the head
to the foot of the bed.

Leather Splints.—For these splints sole-leather,
to be purchased at any leather dealer’s, is used. In
preparing them, the required length should be first
noted down, then a series of transverse measurements
taken at the widest and narrowest parts of the limb
and over the projections of joints, ete., or a pattern
may be first cut in paper and laid on the sheet of
leather from which a corresponding piece is cut.
The splint should always be so arranged that its edges
do not bear on any bony point, the shin, or malleoli,
for example, but either fall short of or pass beyond
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them. The hair side of the leather should go next
the skin, as it is the smoothest and least irritating.
The edges of the splint must be thinned by bevelling
off the outside for about an inch all round, and no
sharp corners should be left. When the leather is
prepared it should be soaked, if the time can be
spared, for twenty-four hours in cold water, but when
wanted quickly it can be softened in a few minutes
by soaking it in warm water, to which a little vinegar
is added ; this, however, renders the leather brittle
when dry, and apt to curl at the edges. When the
leather is softened, a very thin even layer of cotton
wadding or of lint is laid on next the skin ; the splint
is then moulded to the limb with the hands, and
bandaged firmly ; in twelve hours it will be dry and
rigid. The roller is then unwound, and any parts of
the splint pressing unpleasantly are marked before
removal. It is then trimmed, and laid between two
layers of wash-leather stitched together round the
edges. The splint is now finished, and can be either
fastened on by a roller or by two or more straps and
buckles stitched to it.

When support is required for a joint, the splint
should be fitted to the sides of the limb, where the
leather has the rigidity of its width to prevent bending,
instead of only that of its thickness, as at the back of
the joint.

Leather Splint for the Hip.—This joint is by
far the most difficult to fit. The hip splint should
obtain a good grasp of its fixed point, the pelvis, and
a stiff bearing on the front of the thigh where its
pressure is to be exerted. There are many plans of
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procuring a satisfactory fit. The following is one of
the best.

First cut a pattern on a sheet of paper, from which
to shape the leather. If possible the patient should
stand while the pattern is fitting. Take a sheet of
paper large enough to reach round the body, and long
enough to extend from the lower angle of the scapula
to the leg below the knee. Lay it against the
diseased hip, with its vertical margin a little beyond
the middle line in front towards the sound side, and
carry the other part round the body behind, till the
front is reached on the sound side. Feel for the
anterior iliac spine, and mark with a pencil the point
midway between it and the pubes; from this draw
one horizontal line inwards to the border of the paper,
and a second obliquely to the perineeum. Then seek
for the junction of the sacrum and iliac bone behind,
which corresponds pretty nearly to the point first
found in front; from this mark the gluteal fold.
Next carry a line vertically from the upper border of
the sheet of paper to the great trochanter ; and lastly,
mark the level of the pelvis. Lay the sheet on a
table and slit it with scissors along the lines marked,
apply it a second time to the body and bend the
thigh part round the thigh, making its anterior
margin reach well to the inside of the limb, while
the posterior part should meet it from behind. The
splint should also reach downwards to the back of the
knee. The paper is then trimmed down to these
dimensions. The hip part is next trimmed so that
it clears the buttock on the sound side and passes
round till it meets the part in front. The pattern
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being complete, cut a piece of sole-leather to corre-
spond, arranging that the hair or “short” side of the
leather will lie next the skin ; bevel off the outer edge
all round, and soak the leather till thoroughly soft in
water : wipe it and bandage it carefully first to the
trunk and next to the thigh. When it is set, super-
fluous and overlapping edges must be marked before
removal ; lastly, the sides of the wvertical notch,

Fig. 66.—Leather Splint for the Hip.

between the hip and trochanter, are stitched together
and the splint is covered with wash-leather.

The accompanying figure, 66, is drawn from a
splint fitted by the late Mr. Heather Bigg on the plan
just described. It has been made by the draughts-
man of narrower dimensions than are advisable.

Gutta-percha may always be substituted for leather
in these splints, and the same plan of fitting is used,
except that the notching requisite in leather is not
necessary in using gutta-percha. For the directions
to use this material, see p. 50.






CHAPTER IV

DISLOCATIONS

THE main obstacles in reducing dislocations are en-
tanglement of the displaced bones together, and con-
traction of the muscles; the entanglement of the
bones determines the direction in which extension
must be made, and also that of the counter-extension, or
point at which the body is fixed to resist the traction
practised on the limb ; this should be exactly opposite
to the direction in which the limb will be drawn.
The muscles can always be relaxed by chloroform,
hence it is better, when they are powerful, not to use
the limb as a lever to prize the head of the bone into
its place. Steady extension instead is better, to dis-
engage the bone from the parts against which it is
caught, and to bring it opposite its socket, into which
the hands of the surgeon guide it with less risk of
laceration of the soft parts than attends forcible
leverage. Lastly, the position of the rent of the capsule
in certain joints, such as the shoulder and hip, must
be borne in mind, because the head of the displaced
bone has to be returned to its natural position
through that gap.

Lower Jaw.—This bone is dislocated on one or

I



114 DISLOCATIONS

both sides; when the condyle has slipped forward
from the glenoid fossa, the contracted muscles pre-
vent the bone from regaining its proper position, and
cause the coronoid process to hitch against the malar
bone.

Treatment.— Apparatus.—1. A towel. 2. A four-
tail bandage.

The patient should be seated in a high-backed
chair, resting
hishead against
the back. The
surgeon winds
i thetowel round
{ll both thumbs,
< and standing
immediately in
front of his
patient, places
a thumb on the

second molar
of both sides, if the dislocation be double, or on one

side only, if there be single displacement (see Fig. 67).
He then presses steadily downwards until the condyle
is released, when it slips back to its place. The
return of the bone may be aided by pushing up the
chin with the fingers affer the ramus of the jaw has
heen lowered.

When the jaw is replaced, a four-tail bandage or
split handkerchief should be tied over the nucha and
vertex of the head, to keep the jaw closed (see Fig.
23, p. 34). Biting or chewing should not be
attempted for ten days or a fortnight. The patient

Fig. 67.—Dislocation of the Jaw.
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should be warned also that when the jaw has been
once dislocated it readily slips out of place again ; he
must thenceforth avoid gaping or opening the jaw
very widely.

The Clavicle is rarely dislocated, nevertheless
both the inner and the outer end may be displaced.
The inner end may be driven upwards, or behind the
breast-bone or in front of it. The outer end may slip
on to the acromion or beneath it. The signs are
obvious—the end of the bone is felt in its new
position. In many cases the dislocation is only a
minor accompaniment of very severe crushing injury
to the chest, and reduction of the dislocation is not
advisable. The reduction of all varieties is very
similar in its method.

Apparatus.—1. Roller, 2} inches wide. 2. A piece
of old blanket.

The blanket should be torn into strips about 12
inches by 18 inches, and folded thrice, thus making a
long soft pad to line the axilla, one for each arm-pit.
The patient is next seated on a stool; an assistant,
standing behind, draws back the shoulders while he
presses on the vertebral spines with his knee. The
dislocation being reduced, the surgeon fixes the bone
by a figure of 8 carried round the shoulders and across
the back. The forearm is then bent and fastened to
the body by a few turns of the roller round it and
the chest. This prevents the pectorals from acting on
the bone. The apparatus may be laid aside at the
end of two weeks, but the arm must be fixed to the
trunk for another fortnight. When the outer end is
thrown on to the acromion, this method is insufficient
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to keep the clavicle in place. It is best secured by
putting a flannel pad on the acromion and drawing
backwards the shoulder, till the end of the clavicle
slips down into place, then carrying a roller round the
point of the shoulder and the elbow, so as to keep
the clavicle down in its place. Lastly, the elbow and
forearm are fixed to the trunk.

This bone is often difficult to keep in place after
dislocation, and even the most accurately fitted appa-
ratus sometimes fails to effect its object, hence many
varieties of collar and yoke have been devised by
different surgeons to accomplish this purpose.

The Shoulder is dislocated in three directions,
inwards, downwards, and backwards. These have
subordinate varieties, the distinguishing signs of which
depend chiefly on the direction of the greatest dis-
placement.

If the head of the bone is carried inwards towards
the ribs, it can be seen and felt near the clavicle,
hitched against the coracoid process; the hollow is
again readily detected below the acromion, while the
axis of the arm is altered, being directed outwards
and backwards.

If the head of the humerus is carried to the inner
side of the coracoid process (subclovicular), the head
is evident in its new position, and the elbow is directed
more backwards and outwards than in the subeoracoid.

Signs of dislocation into the azille. When the
bone is displaced below the glenoid fossa, the acromion
is prominent; underneath it, the surgeon feels a
hollow instead of the head of the humerus, which the
finger detects in the axilla. The arm is lengthened by
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at least one inch. Movement of the shoulder is very
limited and painful. If the elbow is rotated while the
finger is in the arm-pit, the head will be found to move
with the rest of the bone.

When the bone is carried backwards (a most rare
accident) the head is plainly felt on the scapula below
the spine.

For the reduction of these dislocations several
plans are employed. When recent, the two first dis-
placements can generally be restored without chloro-
form, but if the patient is muscular, it often saves
time and pain to produce anxsthesia before attempting
to replace the bone.

By 'Maﬂigmmﬁun.—'l'he patient is seated on a chair,
and the surgeon, facing him, stands on his injured side.
Then the surgeon, taking the patient’s elbow in one
hand and his wrist in the other, carries the elbow
closely to the side, flexing it to a right angle. Next,
the operator rotates the arm gently outwards, using
the forearm as a lever till a distinct sense of resistance
is felt. The forearm is then carried across the
patient’s chest until his hand is laid on his sound
shoulder. At this moment the head of the humerus
should slip through the rent of the capsule into the
glenoid cavity. The restoration of the natural move-
ment to the joint proves that the dislocation has been
reduced.

By the foot in the Azille (Fig. 68).—The patient lies
flat on a couch ; the surgeon, pulling off his boot from
the left foot if he has to reduce a left dislocation, and
from the right foot, if the injury be on that side, seats
himself on the couch facing the patient. Putting his
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unbooted foot into the arm-pit, he grasps the forearm
with both hands and pulls steadily downwards.
When the head of the bone is disengaged, the muscles
draw it into the socket, and the movements of the
limb become at once easy and natural. The arm can
be raised to the side of the head without difficulty.
After reduction the limb must be fixed to the side
by a roller for a fortnight, and the shoulder is wetted

\ .

Fig. 68.—Reduecing Dislocation of Humerns by the Heel in the Axilla.

with an evaporating lotion to allay the pain and in-
flammation resulting from the laceration of the soft
parts. Should the surgeon’s strength be insufficient
for the requisite extension, a jack-towel may he
attached in a clove-hitch round the arm above the elbow
and held by an assistant, who, standing behind the
surgeon, draws steadily in the same direction.

To make a Clove-hitch.—Grasp the towel in the left
hand, the little finger being downwards, then turning
the right thumb down till its little finger is upmost,
seize the towel below the left hand ; if the wrists are
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then rotated till the thumbs come together, the
towel will be drawn into two loops, of which the ends
cross, on opposite sides, the
connecting part between the
loops (see Fig. 69). If one
hand hold the loops and the
other pull the ends, the
loops will be found not to
clip, however tight the ends
are pulled.

Leduction by simple exten-
sion.—The patient again lies
flat on his back, a jack-
towel with a split along its
length large enough to let the arm pass through
it is then slipped up the arm and fastened to some
immovable object on the sound side of the patient for
counter extension, while a second towel or skein of
worsted is attached to the arm above the elbow by a
clove-hitch and entrusted to two or three assistants, or
to the traction force of pulleys (see p. 127), who are
desired to pull quietly and steadily directly away from
the patient’s body. The surgeon meanwhile watches
the process of the extension, altering its direction as
he finds the head more or less engaged against the
scapula, and finally with his hand thrusts the head
into its socket. Sometimes there is much difficulty
in getting the head back to the glenoid fossa, even
when the humerus is completely disengaged from the
scapula; this difficulty is often overcome if an
assistant rotates the humerus to and fro while the
extension at the elbow and the pressure on the head of

Fig. 69.—The Clove-hitch Knot.
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the humerus are steadily maintained. When the limb
is replaced it is fixed to the side, as before directed.
Dislocations inwards or downwards are also well
treated by extension of the arm directly upwards,
the patient’s scapula being fixed by the surgeon’s

Fig. 70.—Dislocation of the Shoulder reduced by simple extension.

unbooted foot being placed on the shoulder. Or,
again, the patient sitting upright in a chair, the
surgeon places his knee in the arm-pit, and depress-
ing the elbow, prizes the head of the humerus into
its place in the glenoid fossa.

If the dislocation has existed more than a few
hours, relaxation of the muscles by chloroform and
steady extension of the limb directly away from the
body are more sure of success than pulling with the
heel in the axilla, because greater power can be
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exerted more steadily than is possible by the latter
-mode.

The Elbow.—The bones of the forearm may be
carried backwards, by far the most frequent form of
displacement ; forwards, a rare form; and laterally
inwards or outwards, nearly always incompletely.

The signs of dislocation at this joint are tolerably
evident, but there is often coexistent fracture of the
humerus or of the olecranon or coronoid processes.
Separation of the articulating surfaces of the humerus
from the shaft is sometimes mistaken for dislocation
of the forearm backwards.

In dislocation of both bones backwards the olecranon
is very plainly felt behind the condyles of the
humerus ; the sigmoid notch is generally to be made
out, and the forearm is held nearly at a right angle.
The altered relation of the olecranon to the condyles
suffices to distinguish dislocation from fracture of the
humerus at its lower end, where the olecranon also
coes backwards, but the condyles go with it. The little
mobility of the joint distinguishes it from separation
of the lower articular surfaces of the humerus from
the shaft; an accident, moreover, only met with in
children.

Other distinetions of dislocation from fracture are :
limited movement, difficulty of restoring the bones to
their natural position, absence of crepitus, and lastly,
sometimes the peculiar form of the articular surfaces
can be made out.

In reducing the backward dislocations the patient
sits on a chair on which the surgeon rests his foot,
pressing his knee against the arm above the elbow to
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fix the humerus; then, grasping the wrist with one
hand, and steadying the arm with the other, he flexes
the elbow to dislodge the coronoid process from the
fossa at the back of the
humerus ; when this is done,
the articulating surfaces slip
into place. If this plan fails
to reduce the dislocation,
extension of the bones of
the forearm in the axis of
the humerus, with the elbow
bent, must be employed
either by means of pulleys,
or of jack-towels and the
muscular strength of several
assistants. The body should
be fixed by a jack-towel
carried under the arm-pit of
E}ﬂf:iﬁ;‘i‘ﬁﬁﬂlﬁlﬂﬂﬁﬁn the injured side, and over the

shoulder of the sound side.
A wetted bandage is rolled round the forearm, and a
second towel is attached by a clove-hitch (see Fig. 69,
p- 119) to it just below the elbow. Extension is then
made in the axis of the humerus, while the elbow is
worked gently to and fro, until the surgeon’s hand
can push the bones into their places.

When the radius only is displaced, usually for-
wards or outwards, extension, not leverage, should be
used. The elbow must be straightened by the pull
applied to the wrist, then bending the elbow will put
the radius into place.

In all dislocations of the elbow, when the bones
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are returned, the limb should be bent to a right angle
and put on a lateral angular splint for a week or ten
days, after which time it should be worn in a sling
for a fortnight longer.

Dislocations, backwards, and very rarely forwards, at
the wrist occasionally happen. They have generally
been reduced by simple extension.

The Thumb and Fingers.—\When the first
phalanx of the thumb is dislocated from the head of
the metacarpal bone, it is sometimes very difficult of
reduction. The most effectual mode is manipulation
and extension, while the hand is held steady by an

Fig. 72.—Handle for obtaining control of the Thumb in Disloeation.

assistant. Extension is procured by fastening the
thumb to a piece of wood, which serves as a handle
to give command of the phalanx, and is contrived in
the following way. The thumb is first bandaged
with a narrow wetted roller over the two phalanges;
and a thick layer of cotton wool is rolled round it.
A piece of stiff wood, 1 inch wide, } inch thick, and
12 long, is perforated at one end with three pairs of
holes 4 inch distant from each other and from the
end, through which three stout tapes, 1 inch wide
and 2 feet long, are threaded, leaving three loops
on one side of the piece of wood (Fig. 72). The wood
is then applied to the palmar aspect of the phalanges,



124 | DISLOCATIONS

the loops passed over the thumb, their ends drawn
tight, and tied, not in a bow, as the figure represents,
but in a knot and wound round the end of the stick.
Thus attached, the stick becomes a good handle for
extending the digit, and also a long lever for altering
the direction of the phalanx if desired. Langenbeck
of Berlin employed a pair of forceps to seize the
thumb, instead of the wooden handle just described.

Should the phalanx have slipped on to the back of
the head of the metacarpal bone, the most common
dislocation, the phalanx may be tilted backwards
farther and farther until the hinder edge of its
articulating surface be prized round to the hinder
edge of the articulating surface of the head of the
metacarpal bone ; if extension be now made, the bone
often slips into place. If the phalanx have passed
in front of the head of the metacarpal bone, towards
the palm, the prizing must be carried in the opposite
direction—overflexion. But with the greatest care
and perseverance it is sometimes impossible to replace
the bone until the constricting bands are cut. These
bands are the tendinous attachments of the heads of
the short flexor muscle. They are divided where
-they cross the joint by inserting a tenotome in front
of the articulation, and cutting the bands first on one
side then on the other, the bands on the ulnar side
being the most difficult to divide. The thumb must
be fixed in splints after this operation.

Simple extension suffices to replace dislocated
fingers.

Hip-joint.—There are three chief directions in
which the hip is dislocated. First, backwards on to
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the dorsum ilii, or farther on to the sciatic notch.
The main anatomical distinetion between the two
forms is, that in dislocation on to the dorsum ilii the
head of the femur is above the tendon of the internal
obturator muscle ; but when in or near the sciatic
notch, the head is below that tendon. In this
dislocation the limb is shortened, moved with
difficulty, drawn inwards over the other, and its
great toe overlies some part of the back of the other
foot. The hip itself is altered, the great trochanter
being nearer to the crista ilii, and more prominent
than on the uninjured side, and the head is often
plainly felt in its new position. Resistance to exten-
sion of. the limb, limited movement of the hip, with
rotation inwards, are the distinguishing points be-
tween this dislocation and fracture at the neck of the

femur.
Dislocation backwards.

Reduction by Manipulation.—When the dislocation
is recent, the bone can often be speedily returned by
movements of flexion and rotation.

The patient is put fully under chloroform and laid
on a mattress on the floor. The surgeon, standing on
the injured side, grasps the small of the leg by the
front, and passes his other hand behind the knee,
bending the knee till the leg is at a right angle with
the thigh: the thigh is bent over the belly. Next,
he adducts the thigh a little and rotates it inwards by
turning out the foot while the knee is held steady,
to disengage the head of the femur from behind
the socket. The third step is to carry the knee out-
wards. When the thigh is perpendicular the foot of
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the injured limb is carried across the leg of the sound
one, and thus abduction is changed for circumduction
and rotation outwards. During these latter move-
ments the limb is jerked towards the ceiling by the
hand placed behind the knee. Lastly, the limb is
straightened as the head drops into the socket.

The pelvis may be steadied by the surgeon’s foot,
divested of its boot, placed on the iliac spine.

Reduction by Extension.—Apparatus—A complete
apparatus for this purpose is contrived and sold by
instrument-makers, but a sufficiently serviceable one
can‘be extemporised when the former is not at hand ;
it consists of :—1. A rope running in two pulley blocks.
2. Three jack-towels. 3. Two stout hooks to screw
‘into the wall, or to some firm object, to obtain fixed
attachment. 4. A wetted roller 3 inches wide.

The complete apparatus is as follows :—

Apparatus.—1. A set of multiplying pulleys. 2. A
leathern padded girth, 2 inches wide and 3 feet long,
having at each end an iron ring. 3. A stout leathern
belt about 6 inches broad, furnished with buckles,
straps and rings to fasten on to the thigh above the
knee ; a rope is run through the rings to connect the
hook of the pulleys with the thigh. 4. Two strong
iron hooks to screw into the wall, for fixing the
apparatus. 5. Half a dozen yards of stout cord. 6.
A hook, fitted with a buckle and strap, and so hinged
that, by turning a pin, the hook flies open and at once
slips off.  If this be interposed between the pulleys
and the belt fixed on the thigh, the limb may be
instantaneously released when desired.

Step 1. The patient is laid on a flat couch, and
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put under the influence of chloroform. When he is
narcotised, he is laid on his sound side and a jack-
towel, or if it be at hand, the pelvic girdle, is carried
across the perineeum ; it is arranged to bear on the
tuber ischii behind and on the pubes in front, with its
ends attached to one of the hooks secrewed into the
wall behind, and about 6 inches below, the level of

U
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Fig. 78.—Dislocation of the dorsum ilii.

the patient. This towel should be put slightly on the
stretch, that the pelvis may be kept in the position
first assigned to it when the pulleys begin to draw.
A wet roller is put on the lower third of the thigh,
and a jack-towel in a clove-hitch, or, as in the draw-
ing, a padded leathern band, slipped up the leg to
the bandage. Another jack-towel is then doubled
and passed up the limb to the perineeum. The dis-
located thigh is bent across the middle of the sound



128 DISLOCATIONS

thigh and the clove-hitch connected by the disengag-
ing hook with the pulleys, which are attached to a
hook fixed a little above the level of the patient, on
a line carried from the hip across the junction of the
middle and lower thirds of the uninjured thigh (see
Fig. 73).

Step 2. The surgeon being ready, an assistant
draws on the pulley cord, getting gradual extension
of the limb as required by the surgeon, who, keeping
his hands on the hip and great trochanter, watches
the progress of the head of the bone towards the
acetabulum.,

Step 3. When the bone has reached the edge of
the acetabulum, a second assistant slips the doubled
jack-towel over his shoulders, and by raising his
body, lifts the femur away from the brim of the
acetabulum, while the surgeon, grasping the foot and
knee, makes a few movements of rotation backwards
and forwards to ease the head into its socket.

When reduction has been effected, the limb should
be put in a long splint or starch bandage for three
weeks, and the patient not allowed to exercise the
limb violently for a month after he walks again.

Dislocation downwards into the thyroid fora-
men. The limb is usually lengthened, capable of
little motion ; the body a little bent forwards; the
knee is bent ; the toe points forwards, and away from
the other foot.

Reduction by Manipulation.—The patient being pre-
pared as above directed, the surgeon, handling the
limb in the same manner, flexes the thigh towards
the perpendicular while bending the knee-joint,
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and abducts it slightly ; he then rotates the thigh
strongly inwards by carrying out the foot, at the same
time pushing the knee towards the sound thigh (ad-
ducting it) ; and, carrying the knee towards the floor,
finally straightens the limb.

The apparatus for exfension required is the same as

Fig. 74.—Reducing a Downwards Dislocation by Extension.

that employed in dislocation backwards, but it is
differently arranged.

Step 1. The patient lies on his back, the pelvie
girth, or towel, is carried round the pelvis and fastened
to the wall on a level with his body, opposite the
uninjured side. A jack-towel is put round the upper
part of the dislocated thigh, and attached to the
pulleys outside, which are fastened to the wall ‘op-
posite (see Fig. 74).

Step 2. Extension is then made by an assistant :

K
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the surgeon grasps the leg above the ankle, and
rotating the limb inwards and outwards, but without
lifting it from the bed, guides the head into the
acetabulum.

Here, as after dislocation backwards, a long splint
should be worn on the limb for three weeks before
the patient is allowed to move about at all.

Dislocation on tothe Pubes.—Thelimb is easily
moved at the hip, shortened, rotated outwards, and
the head of the bone is felt in the groin.

Reduction by Manipulation.—The patient being
placed on his back, the surgeon grasps the leg with
one hand and the upper part of the thigh with the
other; he then draws the limb downwards, at the
same time flexing it gradually on the abdomen as far
as possible ; he then rotates the thigh inwards; and
directing the head of the bone by its shaft, gradually
brings the knee downwards to the side of its fellow.

For reduction by extension the apparatus used in
dislocation on the dorsum ilii is applied as follows :—

Step 1. The patient lies on his back (Fig. 75), with
his legs separated. The pelvic band is passed over
the perinseum and pubes, and attached above the
patient, in a line passing from the pelvis a little to
his sound side. A doubled jack-towel is slipped up
the limb to the perineum ; the pulleys are fastened to
the thigh above the knee and fixed, in the manner
directed on p. 127, to the wall below and external
to the injured side of the body.

Step 2. Extension is then steadily made, while the
surgeon watches the head getting free from the pubes,
over the edge of which a second assistant, slipping his
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neck through the doubled towel, raises the hone a
little outwards. The surgeon in the meantime en-
courages the bone by rotation to enter the socket.

¥ W i

Fig. 75.—Reducing a Dislocation on to the Pubes by Extension.

A splint is necessary here also after reduction.

The Knee.—These dislocations are rarely com-
plete. The lateral ones are often easily reduced by
flexing the thigh on the belly, straightening the leg,
and rotating it a little from side to side.

Another  Plan. — Apparatus.—Two  jack - towels.
This is more useful when the tibia is carried back-
wards. Lay the patient on his back, and slip a jack-
towel in a clove-hitch up the leg to the thigh, and
another round the small of the leg ; the thigh is bent
and retained in an upright position by an assistant
holding the jack-towel at the ham, while a second
pulls on the one at the ankle, and so disengages the
bones from each other, when the surgeon readily slips

them into place.

R
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After reduction is accomplished, the limb should
be fixed in a leathern back splint, and evaporating
lotions or ice applied until the inflammation subsides.

Dislocation of the Patella.—The bone may be
thrown outwards, the most common form : or displaced
by rotation on the vertical axis, by which one edge
is locked in the trochlear surface of the femur;
upwards, by snapping of the ligamentum patelle ;
lastly, inwards, on to the inner condyle.

The displacement of this bone on to the outer or’
inner condyle is generally easily reduced if the knee be
straightened and the vasti muscles relaxed by bending
the thigh on the belly. When the patella is- turned
on its own axis, the side, not the under surface, is
locked against the condyle, and reduction is sometimes
extremely difficult or impossible. The same move-
ments must be adopted as for simple lateral displace-
ment, and the surgeon must endeavour to release the
bone by pressing its upper edge downwards with his
thumbs. If this plan fail the patient should be
anesthetised by chloroform or ether, the knee flexed
as far as possible and immediately straightened. The
limb may be well raised while this manceuvre is
practised, to relax the muscles on the front of the
thigh.

After their reduction, all dislocations about the
knee-joint must be treated by rest, straight splints,
and evaporating lotions.

The Foot is very rarely dislocated from the leg
without fracture of the malleoli. Its reduction re-
quires simple extension of the foot on the leg, with
the knee bent. The surgeon grasps the heel in one
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hand, the foot in the other, while an assistant fixes
the thigh in the half-bent position. The foot is first
drawn downwards to disengage it from the tibia, and
then directed into its place.

After reduction the limb should be put in a
MecIntyre’s splint, in the way deseribed for fracture of
the tibia near the ankle-joint.

Reduction is often impossible and the displaced
bone must be excised.

. Scarpa'’s Shoes are instruments for restoring de-
formed feet to their natural shape. The shoe (Fig. 76)
consists of a flat metal sole
broader and longer than the
foot, furnished with a rest for
the heel. A rod, attached to
the side of the sole beneath the
ankle, reaches up the limb, to
which it is secured by one broad
band and buckle below, and by
a second above the knee, oppo-
site which joint the iron stem
moves on a free joint backwards
and forwards. In the drawing
the band for the leg has been
replaced by a lacing boot-leg to
obtain greater steadiness of the
boot on the leg. Opposite the
malleoli are set the centres of Ak iihas i Tlies
movement required for the gquino-varus, with rotation
restoration of the deformity ; °f the Tibiainwards.

they are moved by a key. On the correct position
of these centres of movement much of the useful-
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ness of the shoe depends. For example, if the
case be one of equino-varus, there should be one
which in action corresponds to the line of movement
of the ankle-joint ; another for that of the astragalo-
scaphoid and calcaneo-cuboid displacement. The
foot is fastened to the sole by straps across the instep
and ankle ; the toes are restrained by a strap passing
round them and fixed to a horizontal toe-bar by the
side of the foot.

The foot must not be tightly braced into the shoe ;
in children, if the straps are drawn tight the skin
almost invariably inflames, and even sloughs where it
is compressed. Before the instrument is applied the
limb should be bandaged with a soft cotton, or
domett’s flannel roller. The foot is first fixed to the
sole or shoe, and then the leg to the rod. Traction
is increased gradually with frequent small alterations,
as the foot yields to the tension and regains its
natural position.

Thomas’s Splints.—There are two kinds in
common use, the “hip splint” and the “knee splint.”
The former is used for disease of the hip-joint and
for fracture of the neck of the femur; the latter for
chsease of the knee and fracture of the shaft of the
femur.

The Hip Splint (see Fig. 77) consists of a flat hand
of malleable iron, § to £ inch broad, % inch thick for
light children; § to 1 inch broad and -% inch thick
for heavy lads and most adults (for exceptionally
heavy adults the band may be required % inch thick
and 1} or even 1} inch wide). In all cases it is
indispensable that the band should be so rigid that it
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will not yield to any effort of the patient, though it
can be bent where necessary by the surgeon. This
band reaches from the lower angle of the scapula to
the middle of the leg. It passes
behind the thorax and loin, crossing
the buttock just behind the neck of
the femur, and is continued down-
wards behind the centre of the limb.
At the upper end a horizontal flat
bar about 1 inch wide encircles the
chest, as far forwards as the middle
line on the side of the diseased hip,
and as far as the nipple on the other
side. * This chest band should never
be less than { inch thick, and that
will do for all sizes, as it must be
rigid enough to keep its shape when
all is fastened up. The ends of the
horizontal bar are connected by a
strap and buckle in the older splints,
but they are now preferably finished
off with an iron ring,  to 1 inch wide
inside, welded to the bar, whipped
with thread and varnished. Opposite the upper third
of the thigh, and at the lower end of the splint,
horizontal bars, 4 to 4 inch wide and } inch thick,
are placed. They embrace about two-thirds of the
limb. The whole instrument is covered with basil
leather, between which and the iron no more padding
is required than a single strip of thin felt or thick
coarse flannel. A pair of braces over the shoulders
holds up the instrument when the patient walks

Fig. 77.—Hip Splint.
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about, and prevents its slipping down in bed. This
bracing is always essential, and is best effected by a
bandage of swan’s-down calico, 3 or 4 inches wide,
with which the chest band is also closed by passing
it through the rings, when they exist.

The instrument is bent, when necessary, by means
of strong iron wrenches, When the hip is much
flexed, the splint is bent to fit round the buttock
without pressing specially on any part. The adduc-
tion, abduction, inversion or eversion of the limb, as
a rule, right themselves as the stiffness disappears ;
but the comfortable apposition of the three cross-bars
is effected by wrenching the splint to the necessary
position. The object of this precise adaptation is to
relieve the strain caused by the weight of the limb on
the injured part. The splint is wrenched or bent to
follow the improvement in the position of the limb as
often as the relaxation of the joint permits such
change. But this is usually only required in the
longitudinal stem, for reducing deformity in cases of
excessive flexion of old standing. In all cases where
the flexion is slight, or the disease quite recent, the
splint should be put on nearly straight. If an acute
flexion with great tenderness then be present, insert
a chafl pillow between the lent knee and the splint,
and bandage all together. This will accommodate the
flexion of the hip, but can be diminished almost daily,
and within from three to ten days dispensed with
altogether, without altering the shape of the splint.
The joint is thus steadied at first in the flexed
position, and the previous pain considerably mitigated
at once ; while by gradually inserting a less and less
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thickness of pillow under the knee, the straight
position, the only sound curative one, is quickly
reached. The return of the limb to a natural position
1s assisted by making the hori-
zontal bars press the trunk and
limb slightly against the sides
to which they are drawn ; this
pressure must, however, not be
great enough to be irksome.
When all pain and tenderness
have ceased, and the hip-joint
1s nearly straight, the patient
may walk on crutches, the limb
being raised clear of the ground
by attaching an iron patten, 3
or 4 inches high, to the boot of
the sound limb in children ;
and in adults by the similar
use of a wooden thick sole and
heel (2 or 3 inches suffices) (see
Fig. 78). But until this stage
is reached the patient should
retain the horizontal posture. The treatment by this
splint requires several months or even years, but
cure, either by recovery of normal movement or by
ankylosis is surely obtained.

. The Double Splint is used in small children with
hip disease. By it the child’s body and lower ex-
tremities are supported in a frame, so that he can be
raised from the bed or carried about without risk of
jar or strain to the injured joint (see Fig. 79). Also
by an additional support for the head at the upper end

Fig. 78.—Hip Splint fitted
for walking.
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and for the feet at the lower end, the splint may be
made useful for the treatment of caries of the spinal
column where the child has abscess, and must lie for
several months in the horizontal posture (see Figs. 80
and 81).

KROHNE&CE

A ;o,vzé/w. fD

Fig. 79.—Double Hip Splint.
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Fig. 80.—Double Splint for Spinal Disease. °
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Fig. 81.—Double Splint for 8pinal Disease,

The Knee Splint (Fig. 82) carries out the principles
of complete support to the limb, and of almost perfect
linear immobility in the horizontal posture. It also
prevents the foot from touching the ground at stages
of the cure when rest in bed is no longer needful, the
weight of the body being transmitted to the ground
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through the iron rods and not through the knee.
'E['wn Iron rods, % to ¢ inch thick, are joined 4 or 6
inches below the foot by an iron ring of 2 or 3 inches’

Fig. 82.—Knee Splint. Fig. 83.—The Knee Splint applied.

diameter. The upper ends are attached to an oval
padded ring, shaped to surround and fit the thigh
without clipping at any point. At the inner side,
where the ring is most thickly padded, it bears
against the tuber ischii of the hip-bone ; at the outer
side it arches above the tip of the great trochanter.
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In front, the ring lies against the fold of the groin,
but without compressing the parts. Thus the upper
ring encircles the hip obliquely. By the prolongation
of the rods beyond the foot, a point of attachment is
provided for stirrup extension of the tibia if that is
desired, and also the foot is prevented from touching
the ground when the cure is sufficiently advanced to
permit the patient to walk about. A patten must
then be applied to the boot of the sound lmb to
elongate that side equally with the diseased one.

The limb is supported in the splint with flannel or
swan’s-down rollers carried round the thigh and the
leg. It may be variously applied so as to favour
reduction of the tibia to its normal position, when
drawn backwards towards the ham or rotated out-
wards. The splint may be adjusted to the limb in
several ways, but in all the same principle obtains,
viz. to transmit the weight of the trunk to the ground
through the splint and not through the knee-joint.
That part is kept at rest, though not so much con-
fined as to prevent slow and usually spontaneous
return of the tibia to its proper position on the femur.

Casting in Plaster of Paris.—It is often con-
venient, when ordering an apparatus for deformity,
to send the instrument-maker a cast of the deformed
part. This is readily made in the following way :—

Apparatus.—1. Two packets of freshly-burned
plaster of Paris. 2. Some pasteboard, an old band-
box, or several newspapers. 3. Olive oil. 4. A
basin of cold water,

Step 1. The part to be modelled should be laid in
an easy position, thoroughly oiled, and a shell or



CASTING IN PLASTER 141

trough of pasteboard roughly built round to contain
the plaster till it sets.

Step 2. The plaster is then prepared by shaking the
powder into cold water, till a thick cream without
lumps is formed ; this smoothness is secured by con-
stantly stirring the water as the plaster is shaken in.
The cream is then poured into the trough, little by
little, that it may make its way into the inequalities
and recesses, until the limb is half immersed, leaving
the projecting parts, such as joints, half exposed, so
that the halves of the mould may separate opposite
them. This first instalment is then allowed to set,
and a fresh supply of plaster is prepared.

Step 3. The surface of the hardened mould is
oiled, that the fresh cream may not stick to it, and
the whole of the limb is then covered by pouring the
cream on a second time. Plenty of plaster should be
laid over the projecting parts that the mould may be
strong enough for use. It should be # inch thick
everywhere, and 1 inch thick along the sides. When
the second half is set, the trough or shell is cleared
away, and the two halves of the mould removed from
the limb separately.

For casting, tfle mould is well oiled inside and
filled with cream, which sets into the cast required
While the plaster is liquid the mould should be well
shaken, that the air bubbles may be all driven from
the surface of the cast.

In many cases a mould of the limb taken in gutta-
percha gives a cast sufficiently accurate for the instru-
ment-maker. It is a more expeditious and cleaner
method than that just detailed. The mode of taking
gutta-percha moulds has been described at p. 50.



CHAPTER V

MISCELLANEOTUS

Ophthalmoscopy in practice comprises two pro-
cedures—(1) Oblique or Focal Illumination, and
(2) Examination with an Ophthalmoscope. For the
former, an ordinary bi-convex lens of about 2}
inches focus is needed ; for the latter, a perforated
glass or metal concave mirror of about 10 inches
focus, fitted with adjustable ocular lenses, as in the
simple ophthalmoscope of Liebreich, or the more
elaborate instruments of Loring, De Wecker, Lan-
dolt, Couper, Gowers, and others.

Oblique or focal illumination consists in concen-
trating rays of light, by means of a convex lens,
obliquely upon the cornea, thereby disclosing the
state of the cornea, anterior chamber, iris, pupil, and
anterior portions of the crystalline lens with its
capsule,

In Ophthalmoscopy proper there are two methods
—the direct and the indirect. In both methods the
apparent sizes of the optic papilla and details of the
ocular fundus are magnified, though they are larger in
the direct than in the indirect. The direct is the ex-
amination of an erect “virtual ” image of the interior
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of the eye, a.nd the indirect is j:h’:; examlnatmn of an-
inverted “real ” image. :
By the direct mode we may discover the cnndxtmn
of the cornea, and other refractive media, and of the
fundus oculi. In this mode light is thrown. into the
eye with the mirror from the flame of a lamp, or,
preferably, from an Argand gas-burner, which should
be placed a little behind, and a few inches away from
the corresponding ear. The observer looks through
the perforation in the mirror. If a left eye be under
examination, the observer should use his left; if a
right, then he should use his right eye, so as to avoid,
as far as possible, contact with the patient’s face. He
must also adapt his distance to the particular part of
the eye to be examined. To examine the cornea he
must place himself at a distance of from 10 to 12
inches away, but to search the posterior structures,
he must gradually approach the eye under examina-
tion, until for the fundus itself he comes close to the
patient’s brow. For the fundus of an emmetropic,’
or of a slightly hypermetropic eye, no ocular lens is
required behind the mirror, provided the observer be
himself emmetropic ; but if he or the patient be
hypermetropic or myopic, a correcting lens should be
used. The precise strength of the lens will vary
with the refractive conditions of the observing and
the observed eyes. Speaking generally, the weakest
concave lens (to correct myopia), or the strongest

1 Emmetropic means that with accommodation at rest the focus
of the lens system is at the retina ; Aypermetropic, that the focus
lies behind the retina, the eyeball being too short ; myopie, that the
focus is placed in front of the retina, the eyeball being too long.
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convex lens (to correct hypermetropia), with which
the details are clearly seen, is the appropriate lens.

All the media having been examined—first, with
the eye at rest, and looking straight to the front, and
then in rotation, inwards, outwards, upwards, down-
wards—the fundus must be considered, namely, the
size, shape, margins, level and colour of the optic
papilla or disk; the relative size, distribution, and
appearance of the central blood-vessels; the condi-
tion of the peripheral portions of the retina and cho-
roid ; and lastly, the region of the yellow spot. This
is seen when the patient gazes at the image of the
flame in the ophthalmoscopic mirror.

In the indirect examination, a lens is employed in
addition to the mirror. The observer stands or sits
about 12 to 18 inches in front of the patient, and
holds a bi-convex lens of 2} inches focal length
about 3 inches before the examined eye, so as to
form an inverted aérial image of the optic disk
between the objective lens and the mirror. To bring
the disk into view, the patient should direct his gaze
slightly upwards and inwards, while the observer
looks towards the posterior pole of the eye. All
parts of the fundus must be carefully scrutinised.
The advantage of the indirect method is, that it gives
a more extensive view than the direcf, and thereby
affords a better criterion of the relative size, shape,
and position of objects, though the images are not so
large.

Retinoscopy, called also Keratoscopy, provides an
easy way of ascertaining objectively the kind, degree,
and amount of error of refraction of the eye (Ame-
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tropia). The apparatus required comprises an oph-
thalmoscope mirror and a set of trial-lenses. The
mirror in ordinary use is a concave one of about
10 inches focal length, though a plane mirror is,
perhaps, to be preferred. The following description
applies, however, to examination with a concave mirror ;
with a plane mirror the results would be opposite.

If sitting about 4 feet in front of a patient, and
holding the mirror in the usual position (described
on p. 143), we reflect into the eye light from a gas-
flame, a more or less brilliant reflex of the ocular
fundus is obtained. The intensity of this reflex will
vary with the degree of ametropia; if this be high
the reflex is dull, if low it is brighter. If the mirror
be now rotated on any of its axes, a shadow—the
edge of the reflected image of the gas-flame—is seen
to move within and across the illumined pupil. The
direction of this movement indicates the Fkind of
ametropia. If the shadow move in the same diree-
tion as the light from the mirror—* with "—the eye
is myopic ; if in the opposite direction—* against ”—
it is hypermetropic. = According to this indication,
concave or convex lenses should be placed in a
spectacle-frame before the examined eye, till by ex-
periment the weakest lens is found which stops the
shadow-movement, or barely reversesit. The strength
of this lens will represent (nearly) the amount of ame-
tropia ; and if the amount be the same for every
meridian of the eye, the ametropia is simple, and
may be corrected by an appropriate spherical lens.

On the other hand, if with this weakest lens the
movement is stopped in one meridian, while 1t pre-

L
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serves its original direction in the meridian at right
angles to it ; or, if without any lens the shadow move
in one direction in one meridian, and in the opposite
direction in the other, there is astigmatism. These
two meridians are called “principal meridians,” or
“meridians of greatest and least curvature,” and are
usually vertical and horizontal respectively, or nearly
so. There are several ways of dealing with this con-
dition, but the simplest is to dilate the pupil with a
weak mydriatic, such as homatropine or atropine, and
to estimate separately the refraction of the two prin-
cipal meridians. The difference between them is the
amount of astigmatism, and is represented by a corre-
sponding eylindrical lens, Correction of the sight is
finally made by combining the weakest spherical lens
obtained in the first stage of the examination with
the concave or convex cylindrical lens obtained in
the second stage, according as the second meridian is
myopic or hypermetropic.

Tlustrative Examples.

(1) Simple Myopia.
Shadows “‘with” in all meridians; stopped or just
reversed in all by sp. —5'0D=M=>5'0D (nearly).

(2) Simple Hypermetropia.

Shadows *‘against” in all meridians ; stopped or just
reversed by sp.+50D=H=5"'0D (nearly).

(3) Compound Myopic Astigmatism.

Shadows ‘‘with” in all meridians ; stopped in hori-
zontal by sp. - 50D, in vertical by sp. - 7:0D=
As=20D; correcting lens sp. - 5'0cy — 2°0, axis
horizontal.
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(4) Compound Hypermetropic Astigmatism.
Shadows “ against” in all meridians; stopped in
vertical by sp. + 5°0D, in vertical by sp. + 70D,
As = 2'0D; correcting lens = sp. + 5:0cy + 2'0,
axis vertical.

(5) Simple Myopic Astigmatism.

Shadows *‘against” in horizontal ; ‘‘with" in ver-
tical ; horizontal reversed by sp. + 05D (emme-
tropic); stopped invertical bysp. — 50D, As=50D;
correcting lens, ey — 5°0, axis horizontal.

(6) Simple Hypermetropic Astigmatism.

Shadows “‘against” in all meridians ; reversed in ver-
tical by sp. +0°56D (emmetropic) ; stopped in hori-
zontal by sp.+ 50, As=5'0D; correcting lens,
ey +5°0, axis vertical.

(7) Mixed Astigmatism.

* Shadows ‘‘against” in horizontal, “‘with” in ver-
tical ; horizontal stopped by sp. + 20; vertical
by sp.— 30, As=120+30=5'0; correcting
lens sp.+ 2'0cy — 5°0, axis horizontal, or sp.-
3'0cy +5°0, axis vertical,

The BEye Douche is a small elastic bottle fitted

with a nozzle
and flexible
tube, ending in
a rose, through
which, by
means of a
valve, the water
is drawn from
a vessel and
driven in a fine
spray over the

Fig. 84.—Eye Douche.

eye held open to receive it (see Fig. 84). The syringe

in Fig. 84 is very useful for a variety of purposes.
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Syringing the Bars is best performed by a
syringe having a long nozzle to direct the current of
soap and water down the meatus to the wax. Fig.
85 consists of a syringe with double opening and air
chamber; when in action it supplies a continuous
gentle current, which breaks up the concretions more

III
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Fig. 85.—8yringe for sending a continuous current into the nose or ear, ete.

speedily and with less discomfort to the patient than
the intermitting jet of a common syringe; but an
important part of the apparatus is the long slender
nozzle to direct the stream well into the meatus. The
instrument-makers supply a little spout or shoot to
hang under the ear, to turn off the water into a
basin clear of the neck. If time permit, the patient
should keep the ear charged with olive oil for a few
days before syringing, that the wax may be softened.
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After the wax is removed, the irritation of the canal
1s best allayed by a little glycerine or olive oil put
into the meatus, and covered by a pledget of cotton
wool, large enough to fill the concha and too large to
enter the passage, where it may be lost sight of.

For the Nasal Douche, a convenient form con-
sists of 11 yard of ordinary india-rubber tubing
3 inch in diameter, to one end of which is attached
a perforated metal conical weight, and to the other an
ordinary broad-shouldered nozzle. The weighted end
rests at the bottom of a vessel containing the injection,
placed on a level above the patient’s head. The tube
is then made to act as a syphon, delivering the fluid
through the nozzle in a continuous stream. The
patient should hold the head forward and the mouth
open over a basin, as the soft palate thus closes the
pharynx ; then, if the nozzle be fitted closely into the
nostril, the fluid passes from one meatus to the other
in a forcible stream, which cleanses the nares and
upper part of the pharynx thoroughly and issues on
the face from the open nostril.

Weak solutions of astringents or of common salt
having a density equal to that of the blood, should
be employed to wash out the nasal passages. Plain
water is painful.

Epistaxis.

Ice-Cold  Injection. — In obstinate epistaxis the
nares are sometimes plugged, but before proceeding
to this painful mode of treatment, a simpler plan
should first be tried ; namely, the injection of ice-cold
water into the nostril along which the blood flows.
The stream should be directed upwards that the water
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may first dislodge the clots entangled in the meatuses,
and then flow over the bleeding surface. This is best
done by employing the nasal douche above desecribed
(see Fig. 85), or a clyster syringe, one tube of which
lies in a vessel of ice-cold slightly salt water (con-
taining solution of gallic acid or other styptic if
desired, though cold salt water alone usually suffices),
the other tube, having a long narrow nozzle, is
passed up the nostril and directed upwards among
the spongy bones. With this apparatus the water
is injected steadily for half an hour, before being
abandoned as unsuccessful. The patient is kept
still, sitting upright in a cool room. If these means
fail to check the flow of blood, other means may be
employed.

For using subcutaneous injection of ergotine or sclerotic
acid, see p. 259.

Plugging the Nares.

Apparatus.—1. A flexible catheter, No. 7, or Belloc's
sound. 2. Whipcord. 3. Lint. 4. Scissors.

Step 1. Roll up a strip of lint tightly into a mass,
1 inch broad and } inch thick, trim the ends away
with scissors till the mass is of a size to enter a
posterior naris, then tie the wedge in the middle of
a yard of whipcord previously doubled. If blood
trickle down both nostrils, both must be plugged,
and two such plugs must be prepared. Next, make
one (or two) more similar rolls of lint, and tie them
up with a short piece of silk or twine to prevent
them from unrolling.

Step 2. Pass along the interior of the catheter a
yard of twine, and draw its end through the eye of
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the catheter a few inches, then introduce the catheter
through the naris directly backwards, not upwards
nor downwards, because, when the patient is upright,
the floor of the nose is nearly horizontal. When the
catheter has reached the pharynx, the finger, or a
forceps, must be passed through the mouth to catch
the string hanging from the end of the catheter and
to bring it out of the mouth, where it is held while
the instrument is withdrawn from the nose. This
is repeated in the other nostril if required.

Step 3. Next wash out the nostrils with a few
syringefuls of ice-
cold water, in
whicl some tannin
is dissolved.

Step 4. Fasten
the double string
of the plug to the
end of twine hang-
ing out of the
mouth (see Fig.
86),and then draw
the other end out
through the nose ;
this will carry the
plug across the 2S5
mouth to the
pharyns, hero the _Fis0-—Phaging the Karee Dol Snnd
finger guides 1t pouen.
over the soft
palate and thrusts one of its ends into the naris, where
the strings draw it tight. The plug for the anterior
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nostril is then put in place, and the strings tied
tightly over it (see Fig. 87). Thus the plug in front
keeps the plug hehind in place, and vice versd. The
end of string from the posterior naris, left hanging
out of the mouth, must next be tied to the string of
the anterior plug to keep
it out of the patient’s
way, till wanted to with-
draw the posterior plug,
when that is to be re-
moved. If blood run
from both sides, the
other anterior and pos-
terior nares are stopped
by a repetition of this
operation.

This apparatus isvery
: : . painful, and, if borne so
Fig. 87.—Plugging the Nares:; the

strings from the posterior plug tied lmlg as a couple of days,
over the anterior plug. should a,lwa,}rs be taken

out then. If bleeding recur, which is very unlikely,
fresh plugs must be introduced. Sometimes the
posterior plugs are soaked in styptic solutions ; this
is a bad plan, because the bleeding part is not at the
posterior naris, and the styptics increase the soreness
the plugs themselves produce.

Another Plan.—Dr. Hamilton! has described a
simpler method. A strip of linen, 1 inch wide and
3 feet long, is soaked in astringent fluid—glycerine of
tannic acid, for example. The end is grasped by a
pair of dressing forceps and carried along the meatus

1 British Medical Journal, May 8, 1880.
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to the posterior naris. About 1 foot of the strip is
then rapidly passed into the nostril with the finger
and thumb, making a solid mass, which is thrust as
such to the posterior naris by the dressing forceps or
a pencil. It should be distinetly felt occupying the
posterior nostril by the finger passed through the
mouth. A second portion should now be paid in
quickly and pushed up the cavity of the nose as high
as it will go. Lastly, the remainder should be
doubled into a solid mass and passed inside the
anterior naris. Here the strip of linen remains
until the end, loosened by mucous secretion, drops
out. As the end hangs from the nostril it must be
cut off bit by bit. But on no account should any
traction be made on the strip ; it should be allowed
to come away of itself as the mucus softens and sets
it free.

The introduction of the preliminary plug to the
posterior naris may be facilitated by carrying a thread
into the mouth with a catheter or Belloc’s sound along
the floor of the nose in the manner already described.
The end hanging from the anterior naris is then made
fast to a loop of thread which runs freely round the end
of the strip already folded into a solid mass large
enough to fill the posterior naris. The loop of thread
is then drawn backwards through the naris and mouth
until the plug is fixed in sifu. Then the loop is cut,
and one end being pulled on, the whole thread slips
away, leaving the plug fixed in the posterior naris.

Belloc’s Sound.—Fig. 88 is a curved silver
cannula like a female catheter, furnished with a long
spring stylet, that arches round in a circle when thrust
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out of the cannula, and has a hole at the end to carry
a thread. The long stylet can be unscrewed into two
parts when not in use. The figure represents the in-
strument with the stylet ready for protrusion, and the
same arching forwards after it has been protruded.
The cannula is passed along the meatus till the end

Fig. 88.—Belloe's Sound, for drawing a thread from the mouth
along the meatus.

reaches the pharynx, then the stylet is protruded and
arches forward till it reaches the teeth, when a thread
is passed through the hole, and the stylet being with-
drawn, the thread is carried with it into the pharynx
and through the nostril, where it ean be used to draw
the plug into its place at the posterior naris.
Tooth-Drawing.—A surgeon is frequently re-
quired to draw a tooth on emergency, and should be

Fig. 89.—Tooth Forceps.

provided with instruments (see Fig. 89). Seven pairs
of forceps and an elevator are sufficient for all he is
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likely to deal with. They are differently shaped for
the different teeth, which vary much at the neck, the
part grasped in the forceps.

For the operation the patient should be seated in
a high-backed chair ; the surgeon stands at his right
side, holds the jaw with his left hand, while with the
right he thrusts the beaks of the forceps between the
gum and the tooth on its lingual and buccal aspects ;
having reached the neck, he holds the tooth firmly,
pushing it inwards and outwards while giving a rotary
motion to the wrist (except for the molar teeth).
Sudden tugs break the tooth and leave the fang behind.
When the tooth is loosened by rotation and lateral
motion, or “rocking,” the forceps readily lift it out of
the socket.

For the upper incisors the beaks of the forceps are

Fig. 90.—Upper Incisor Tooth Fig. 91.—Lower Incisor Tooth
and Forceps. and Foreeps.

straight, slightly hollowed inside, to give them hold
of the teeth, and have crescentic edges (see Fig. 90).
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The upper incisors and canines can be drawn by the
same pair, as the shapes of these teeth at the neck
vary to only a small extent.

For the lower incisors very narrow forceps are neces-
sary. The beaks (Fig. 92) should be
curved at the joint sufficiently for the %
handles to clear the upper jaw. The . o0 o o
edge of the beaks is crescentic, similar ~ Lower Incisors,
to that of the upper incisors. These forceps are also
very useful for removing roots, as their fineness
enables them to sink between the stump and the
alveolus with ease.

For the bicuspids, beaks with crescentic edges also
are used, but the inside of the
beak is more hollowed to fit the
round neck of these teeth (see
Fig. 93). All the bicuspids can
be drawn with the same pair, but
it i1s convenient to have forceps
bent at the joint to clear the
upper jaw when extracting a
lower bicuspid.

For the wpper molars two
forceps are required, one for

Fig. 08.—External aspect €aCh side of the jaw ; the beaks
“ﬂ;dUEEgJ;PEimPM Tooth of these are well hollowed to admit
the crown of the tooth. The inner
beak terminates in a crescentic border to fit the large
internal fang (see Figs. 94 and 95) ; the other beak has
two smaller grooves separated by a point that passes
between the two external fangs: hence instruments
for the right and left side of the jaw differ slightly.
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In drawing these teeth the forceps should be thrust
as high as possible and held firmly, while the fangs
are loosened by moving the tooth from side to side
for from the multiplicity of
fangs, rotatory motion is not .
available.

The wisdom molars are often
difficult to seize from being
almost buried in the jaw; as
they resemble a bicuspid in
shape, the bicuspid forceps (Fig.
93) should be employed ; if this
fails to penetrate between the
tooth and the alveolus, the
narrow incisor forceps (Fig. 91)
can be driven up till it grasps
the tooth. Not unfrequently
the fang of this tooth in the lower jaw is curved
backwards and prevents extraction when the tooth
has been loosened ; this difficulty may be overcome
by pushing the crown of the tooth a little backwards
so as to tilt the fang forwards out of place.

When the molars are closely set, or the tooth to
be extracted is overhung by its
neighbour, it is often difficult to
avoid tearing the gum extensively,
| and even carrying away more than
Fig. 95.—Right Upper O1E tﬂﬂbh; tﬂﬂ,l‘l]]g the guin 18 pre-

Molar Forceps.  yented by lancing it before applying
the forceps, and slow and steady movements of the wrist
usually prevent the latter accident, or the overhanging
tooth may be filed away before the forceps are applied.

Fig. 94.—Left Upper Molar
Tooth and Forceps.
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The inferior molars (Fig. 96) have forceps, whose
heaks are doubly grooved and pointed to enable them
to seize the neck on each side be-
tween the two fangs.

In raising stumps, so much decayed
that the forceps will not hold them,
the elevator must be employed.
This instrument (Fig. 97), straight,
pointed, and a little grooved at the
point, is thrust down between the
stump and the next tooth ; the jaw
being then the fulerum, the elevator
is the lever to push forwards the
fang; when thus loosened it is
Fig. 96.—Lower Molar gggjly lifted out. In working with

Tooth and Forceps. A it
an elevator there is some risk of
thrusting the point through the alveolus, and wound-
ing the tongue or floor of the mouth, hence it should
always be guided and covered by the left forefinger.
In removing the fangs of incisors the narrow forceps
are most useful, and should it not be possible to
penetrate between the
fang and the alveolus,
the alveolar border may Fig. 97.—An Elevator.
be included in the grasp of the forceps and brought
away with the tooth. The injury thus inflicted is
very unimportant, and much pain is saved.

After the tooth is extracted the mouth shogld be
well washed with warm water a few times, th end-
ing bleeding being of no importance, except in indi-
viduals of heemorrhagic diathesis, in whom measures
should be at once taken to arrest the flow.
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To stop @ bleeding socket the alveolus must be well
cleared of clots ; then fragments of sponge, soaked in
a solution of perchloride of irom, 1 part of the salt
to 3 of water, should be packed into the cavity.
A plug of cork is placed between the jaws, and a four-
tailled bandage (see p. 34) carried round the head to
keep them firmly closed. Should this plan fail, the
socket must be cleared again, and the wire of the
galvanic cautery pushed well down to the bottom and
then heated till it has cauterised the cavity.

The laryngoscope is used to examine the interior
of the fauces, pharynx, naso-pharynx, larynx and
trachea. It consists (1) of a slightly concave reflector,
with a central aperture. This is fixed to an elastic
band or a spectacle-frame, and is so worn that the eye
of the observer looks through the central aperture.
By means of it a strong light is thrown to the back
of the pharynx, whither is carried, by the hand of
the observer (2), a small mirror, set on a long handle,
and varying in size from that of a sixpence to that of
a florin. This mirror, which forms an angle of about
120° with the handle, reflects the light to that part of
the interior opposite to which it may be turned, and
the eye of the observer then perceives in the mirror
an image of the part illuminated. If the face of the
mirror look down, the larynx is depicted ; if upwards,
the naso-pharyngeal region, and so on. The use of
the laryngoscope needs practice, but the difficulty in
aaquir}iﬁdexterity is not really great. For illumina-
tion sunlight is best, but failing that, a circular gas
or oil flame will suffice ; even a simple gas-flame or
candle will answer the purpose. The light must be
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placed behind the patient, on a level with his ear. The
incandescent electric light may be used for laryngo-
scopic purposes. A small electric lamp fitted with a
convex lens may be worn upon the forehead, and thus
the interior of the mouth and pharynx may be directly
illuminated ; and this direct light may be reflected
upwards or downwards by means of a mirror, as above
desceribed. When in good working order this arrange-
ment is excellent, but the liability to melt of the
incandescent wire, and the various derangements of the
battery, often océasion many delays in the examina-
tion. Some clean napkins should be at hand for use.

To use the instrument the patient must sit with
the knees together, facing the observer, with the
head thrown slightly back, and with the source of
light placed slightly to the rear of a point about a foot
from either ear. Bidding the patient open his mouth
and put out his tongue, the observer arranges the
reflector to throw the light well into the pharynx, and
gently wraps the tip of the tongue in a fold of a soft
napkin and holds it with his left thumb and forefinger,
steadying his hand by resting the spare fingers against
the patient’s chin. In doing this no pull or strain on
the tongue is made. Next the observer takes the
laryngeal mirror in the right hand, between the thumb
and fingers, like a pen, that it may be easily rotated
or changed inposition without the hand being itself
shifted. He warms the mirror slightly, lest the breath
condense on it and obscure the image, by holding it
over the lamp-flame, and tests it on the back of his
left hand to be sure it is not foo hot. This done, he

passes the mirror to the pharynx, being careful to
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touch no part until the uvula is reached. This he
gently pushes upwards, and thus brings his mirror
exactly into the centre of the pharyngeal cavity,. To

Fig. 98.—Shows the general arrangement of the light reflector and
mirror, the mode of holding the tongue, and the position of observer and
patient.

see the larynx, the mirror is tilted till it reflects the
light into that organ. At this moment the patient is
asked to take a deep breath, and a complete image of
the larynx is obtained.

M
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At the top of the image is seen the epiglottis ; at
the bottom, the two prominences of the cartilages of
Santorini poised on the summits of the arytenoid carti-
lages. From the former to the two latter stretch on
either side the aryteno-epiglottic folds of mucous
membrane. - At the lower part of the image, between
the arytenoid cartilages, a fold of mucous membrane
is seen during deep inspiration. This is the posterior
wall of the larynx. The parts just enumerated form
a frame, in which are seen the pearly white vocal

Fig. 99.—Shows A the right method and B the wrong method of
holding the mirror.

cords, stretching like an inverted A, with the apex
towards the epiglottis and the base towards the aryte-
noid cartilages. Still looking at the centre of the
image, below the vocal cords, the transverse rings of
the trachea are seen, and, in favourable cases, even
the bifurcation of the bronchi. Looking to the sides
again, the red mucous surface of the false vocal cord
1s seen on each side, between the true vocal cord and
the aryteno-epiglottic fold. During deep inspiration
the vocal cords are widely separated, and the rima
glottidis becomes lozenge-shaped. During phonation
(as when the patient says “Oh!”) the cords lie close
and parallel and the rima is a mere chink.
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It must not be forgotten that in the image the
parts are reversed, so that the highest and apparently
farthest part of the image represents the anterior
portion of the larynx, and the lowest or nearest part
of the image the posterior portion of the larynx. The
left vocal cord also lies opposite the observer’s right
hand and the right cord opposite his left hand.

By skilful manipulation of the mirror a good view
may be obtained of the base of the tongue, the pouch
between the tongue and the epiglottis, the back of the
tonsil and the pillars of the fauces ; again, by slightly
increasing the angle of the mirror and directing its
surface upwards, an image of the back of the soft
palate, the posterior nares and the naso-pharynx as
far as the base of the skull (the basilar process of the
occipital bone). To gain this the palate must hang
loose and the base of the tongue be well depressed by
a rectangular tongue depressor. The patient may
also be made to emit a nasal sound. In most cases,
it requires considerable dexterity to obtain a good
view of the back of the palate. Patients vary very
much in the amount of manipulation of the pharynx
and larynx which they are able to tolerate. In some
it is next to impossible to get any view of the larynx
at the first attempt, in consequence of the spasm and
retching which the presence of the mirror in the mouth
excites. The irritability of the parts may be con-
siderably lessened by sucking ice, or, still better, by
brushing the soft palate, pharynx and larynx with a
20 per cent solution of the hydrochlorate of cocaine. If
the case admits of delay the administration of 10-grain
doses of potassium bromide is of service, and if there
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be any reason to suspect alcoholism it is well to give
half a drachm of sulphate of soda with each dose.
After taking this medicine for a week it will generally
be found possible to manipulate throats which at the
first visit were too irritable to permit any manipula-
tion.

Tracheal Catheterism is the operation of passing
a tube through the mouth and lafynx into the trachea.
It may be practised in cases of cedema glottidis and
in cases of narrowing of the glottis, the result of
syphilitic infiltration. In cases of acute inflammation
of the larynx, which is likely to last several days, it is
better to do tracheotomy at once. In cases of
diphtheria we may, by means of tracheal catheterism,
be able to demonstrate the utility or uselessness in
any particular case of the more formidable operation
or tracheotomy. Special catheters for the larynx are
made, but if these be not at hand 1 foot or 18 inches
of a small cesophageal feeding-tube, or even a large-
sized gum-elastic urethral catheter, with the point
removed, may be used. This must be mounted on a
stylet of moderate stiffness, but the end of the stylet
must not come within half an inch of the end of the
tube. In passing the catheter the operator must be
guided largely by the sense of touch. If the patient
be young a gag must be placed in the mouth. The
larynx must be rendered anmsthetic by means of a
20 per cent solution of cocaine, or chloroform must be
given. The terminal 3 inches of the catheter must be
bent nearly at a right angle with the rest. The fore-
finger of the left hand is passed over the tongue until
the tip of the epiglottis is felt, and this should be held
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forward by the finger-tip ; then using the left fore-
finger as a guide, the catheter is passed over the
epiglottis and then tilted a little so as to go directly
downwards and a little forwards through the glottis.
If the patient be an adult he may materially assist the
operator by taking a deep inspiration at the moment
of the passage of the tube between the vocal cords.
When the tube has been successfully passed through
the larynx the stylet must be removed, and then air
will be heard to pass through the tube with each
respiratory act, or if it be not heard the fact of its
passage can be demonstrated by its effect on the flame
of a candle. Macewen, who has been mainly instrumen-
tal in introducing this procedure into surgical practice,
states that the tubes may be retained in situ for ten or
twelve hours at a time. If the patient be an adult and
the larynx not very semsitive this is comparatively
easy, but in the case of children the constant attendance
of a nurse for the purpose of retaining the tube 1s
necessary. The spasm and coughing excited by the
passage of the tube is often considerable at first, but
this usually subsides. A few whiffs of chloroform
given through the tube will often calm any tendency
to spasm.

Nipple Shields and Artificial Nipples made
of flexible ivory, vulcanised india-rubber, etc., are
required when the nipple is chafed and excoriated by
the child’s sucking, especially if his mouth be attacked
by thrush, as is usually the case. When the nipple
is sore it should be well washed and dried after
suckling, then covered with glycerine of starch or
plastic collodion, and protected by a shield. If much
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inflamed it may be wrapped in lint dipped in alum
water or solution of sulphate of zinc (1 grain to the
ounce), and deep chinks should be freely rubbed with
lunar caustic. The breast should be regularly emptied
by the breast-pump if the child’s sucking gives
much pain, lest the accumulation of milk in the ducts
cause milk abscess.

For arrest of uterine flooding the follow-
ing mechanical means may be added to the subcuta-
neous injections of 4, 8, 10 minims of solution of
ergotin in camphor water, holding 1 per cent of
carbolic acid and 50 per cent of ergotin (1 grain to 2
minims) in solution. The fluid is injected deeply
into the muscles of the buttock, nof just under the
skin. If sclerotic acid be used instead of ergotin, it
should be dissolved in 1 per cent aqueous solution of
carbolic acid in the proportion of 1 grain in 6 minims,
and 3 to 5 minims injected.

Plugging the vagina is employed in cases of
rapid heemorrhage from the womb, ete.

Apparatus.—1. A silk pocket-handkerchief. 2. A
dry new fine sponge or pellets of cotton wool. 3.
Silk thread. 4. A body-roller or folded sheet.

The sponge should be cut into pieces the size of
nuts ; if the sponge is compressed it answers better.,
When prepared, the vagina should be cleared of
coagula by a syringeful of ice-cold water ; the handker-
chief, unfolded and thrown over the right hand, is
passed up the vagina till its centre reaches the os
uteri, the borders and ends then project from the
vagina. The interior of the handkerchief is next
filled by firmly packing the sponge in bit by bit until
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the vagina is distended by the mass ; the ends of the
handkerchief are then tied together. The sponge
swells as it absorbs the blood, and compresses the
bleeding vessels by its distension. It may be dipped
in glycerine of tannin before application.

The abdomen and uterus are then supported by a
body-roller or folded sheet, wrapped tightly round
the hips and waist, while the patient, lightly clad, is
kept quiet in a cool chamber.

When the plug has answered its purpose it is
removed, by withdrawing the sponge bit by bit, and
the vagina is washed with tepid aqueous solution of
corrosive sublimate, 1 part in 500,

Catheters.—Silver catheters are made in sizes,
increasing from No. 1 to No. 12, the first having a
diameter of 0:06 inch, the latter 0-32 inch. Larger

S

Fig. 100.—Silver Catheter.

catheters than these are seldom employed. Each
catheter is fitted with a wire stylet.

No. } to No. 12 are sizes of the English scale, of
which the steps are unequal. For this irregularity of
increase, the English catheter scale is now discarded
by many surgeons for the French scale, of which the
increase is regular, enlarging by one millimetre for
every size, and each number denotes the number of
millimetres in the circumference ; thus, No. 1 is one
millimetre in ecircumference of that size, No. 20,
twenty millimetres in circumference.
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The curve preferred by different surgeons varies
much ; the one most generally adopted is that used
by Sir Henry Thompson. This curve forms one-
fourth of a circle of 2} inches’ diameter, and is the
form which most closely agrees with the curve of the
deeper part of the urethra.

TR

Fig. 101.—English Flexible Catheter.

The flexible catheters are of many kinds; the
English so-called “ gum-elastic ” (Fig. 101), the French
black flexible (Fig. 102), both of woven silk and the

=
Fig. 102.—French Bulbous-ended Catheter.

soft india-rubber (Fig. 103) catheters being the three
varieties most generally employed. English flexible
catheters should be kept on stylets well curved at the

_————— e =
Fig. 103.—Soft India-rubber Catheter.

last 3 inches, that, when the stylet is withdrawn, for
the catheter to be passed, the latter may retain
sufficient curve to glide over the neck of the bladder
easily.

Soft india-rubber catheters are made with pro-
jections at the eyes to prevent them from slipping
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out of the bladder. Fig. 104 represents one pattern
of these self-refaining catheters. They are not much
used.

Fig. 104.—The Self-retaining Catheter.

Sounds are solid, being of steel, plated or gilt, or
simply polished. Their curve varies, and is generally
20 or 30 degrees more obtuse than that of the
catheters. Their flat handles are set across the butt
so that the upper surface faces the same way as the
point of the instrument, and consequently always
indicates the direction to which the point is pressing
during its passage along the canal.

Bougies are made of the same material as the
flexible catheters, also of whalebone, catgut or silk-
worm gut. They are kept straight, and the more
supple they are the better. The black bulbous-ended
bougies (bougies olivaires) are the most useful variety
for dilating the urethra.

Bullet-headed sounds and bougies (sondes et
bougies & boule) are used for exploring the urethra in
cases of gleet, where the discharge is often kept up by
a stricture or a tender patch of chronic inflammation
of the mucous membrane. They are made of metal,
or of black gum mounted on a very flexible leaden
wire ; both kinds are useful. The stem of the instru-
ment is slender, no bigger than a No. 2 or No. 3 bougie
of the English scale ; the end terminates in an egg-
shaped bulb of any required size. These bougies are
most useful from No. 4 to No. 20 of the English scale,
corresponding to Nos. 10 and 30 of the millimetrical
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scale. The stem should be marked with white rings
an inch apart, the fifth inch from the bulb having a
ring broader than the rest, so that when the instru-
ment is passing over a tender part, or is arrested by
a stricture, the distance of the impediment aleng the

®

Fig. 105.—The Bullet-headed Sound.

urethra can be at once estimated. In withdrawing
the instrument, the wide base of the olive shows the
exact position and length of those strictures which are
not too narrow for the olive-head to slip by, for it is
nipped by the stricture and released as soon as the
narrowing is passed. By using instruments large
enough to fill the normal urethra, the position of an
induration beneath the mucous membrane can be
detected in its earliest stage before it has produced
symptoms diagnostic of stricture.

Rigid instruments have one advantage over flexible
ones, in that their points can be guided by the sur-
geon ; the points of flexible instruments cannot be
directed, hence the introduction of the latter into a
stricture is less easily managed, consequently bougies
with various shapes of points—some bent, some
twisted—should be kept. But flexible instruments
cause far less irritation than rigid ones, and should
always be employed instead of the latter when
possible. With patience and practice, much of the
difficulty attending their introduction is overcome.
The French bougies, with tapering ends and bulbous
points, slip more easily through a stricture than
instruments having the same diameter throughout,
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and bougies with fine tapering points can sometimes
be introduced where others fail.

Passing Catheters.—In passing instruments
along the urethra the ¢onformation of its interior
should be borne in mind. From the meatus to the
triangular ligament, the normal urethra, when gently
stretched, becomes a straight tube ; having, neverthe-
less, just within the meatus, a pouch in the roof, the
lacuna magna, where the point of the instrument may
catch if not turned downwards. At the bulbous part
the urethra enlarges in capacity by having a slight
downward curve in its floor, just before the triangular
ligament is reached. In this depression, the beak of
the catheter is apt to sink below the level of the
passage through the ligament, which is always a fixed
point. Beyond the triangular ligament the urethra
curves gently upwards, has a floor beset with irregu-
larities, in which the point of the instrument easily
catches, if not raised as it passes along the curve.

Lund’s Oil—This is a solution of carbolic acid
1 part in 16 of olive or almond oil, with a little castor
oil. It makes the best lubricating oil.

Instruments should never be laid aside before they
have been thoroughly cleaned in hot water and wiped
dry.

A silver catheter is passed most easily while the
patient is in a horizontal position, with the shoulders
low and the thighs separated. The surgeon stands
on the left side of the patient, and holds the catheter,
previously warmed and lubricated with carbolic oil,
lightly between the thumb and two first fingers
of the right hand, the beak downwards and the stem
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across the patient’s left groin. Then taking the penis
between the middle and ring fingers of the left hand,
the palm being upwards, he pushes back the foreskin
with the thumb and forefinger, and steadies the
meatus while introducing the beak of the catheter.
This done, he draws the penis gently along the
catheter as the point is lowered to the perineum, but
without raising his right wrist until the instrument
has travelled 5 or 6 inches along the passage and
reached the triangular ligament. The surgeon then
carries his right wrist to the middle line of the
patient’s body, and while pushing the point onwards,
raises the hand round a curve till it again sinks
between the patient’s thighs. When the bladder is
reached he withdraws the stylet that the urine may
escape. Three points of difficulty are usual in passing
catheters—the lacuna magna just within the meatus,
the triangular ligament, and the prostatic part of the
urethra just before the bladder is reached. The first
is escaped by keeping the beak along the floor of the
urethra for the first 2 inches; the second is best
avoided by raising the wrist as the instrument passes
the triangular ligament, and directing the beak against
the upper surface of the urethra, lest, being in the
enlarged bulbous part, it sink below the opening in
the ligament; the third difficulty is overcome by
depressing the hand well as the point approaches the
bladder.

To pass the catheter in the upright position, the patient
is placed against a wall or firm object, with his heels
8 or 10 inches apart and 5 from the wall, that he
may rest easily during the operation. The surgeon
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seats himself opposite the patient and grasps the
penis with the two middle fingers of the left hand,
the palm upwards; he next exposes the meatus with
the thumb and forefinger ; and, his right hand holding
the catheter by its middle obliquely across the left
side of the patient, he draws the penis on to the
instrument till the triangular licament is reached.
He then carries the shaft of the catheter to the middle
line, and, holding it by its end, brings the right hand
downwards and forwards, to carry the point upwards
over the obstruction at the neck of the bladder.

The operation should be done slowly and with
great gentleness, giving the urethra time ¢ to swallow
the instrument,” as the French surgeons express it.
Hasty or forcible movements tend to thrust the point
against the wall of the urethra, where it hitches, if it
does not penetrate and make a false passage. More-
over, however easy the introduction may have been,
the withdrawal of the catheter should be always done
slowly to avoid giving pain to the patient.

When the canal suddenly contracts, as from a
stricture, the point of the sound often stops at the
obstruction ; by withdrawing the instrument a little,
and diverting its point to another side or along the
upper part of the urethra, a place where the obstruc-
tion is less abrupt will often be found to let the
catheter glide into the stricture. The floor of the
urethra should always be avoided, as false passages
nearly always branch off from the floor close to the
stricture.

Difficult narrow strictures are most easily overcome
by injecting a drachm of warm carbolic oil into the
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urethra, and then passing fine black silk or whalebone
bougies (bougies filiformes) along the urethra. These,
from their fineness (their diameter is only % or  of a
millimetre, about 1 inch), are very apt to catch in
false passages; if so, the bougie should be with-
drawn, and its point a little bent or twisted or a finer
instrument employed, so as to avoid the deviation
from the true course of the urethra. When a bougie
enters the stricture and reaches the bladder, which is
known by the readiness with which it will pass
backwards and forwards, the bougie in such cases
should be tied in for twenty-four hours, until the
passage is sufficiently dilated to allow a small catheter
to replace it. If the patient is not suffering from
retention of urine, there need be no anxiety about
evacuating his bladder, as urine will find its way
alongside of the bougie when he attempts to make
water. In passing to relieve retention, No. 1 English
flexible catheter should be used instead of bougies ;
but when the stricture is too narrow for these, a
bougie may still be tried, as the urine will generally
dribble by the side of the bougie with sufficient
rapidity to relieve the patient.

English flexible catheters should be kept on stylets
curved as represented in Fig. 102, that the first 3 inches
of the instrument, when the stylet is withdrawn, may
retain sufficient curve to ride over the impediment at
the neck of the bladder. In warm weather, after
being oiled, they should be dipped in cold water just
before using, to render them a little stiffer, and less
likely to lose their curve while traversing the urethra.
Any curve may be imparted to the English flexible
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catheter by first softening it in hot water, and then
holding it in the required curve while it is dipped in
cold water to set it.

They may also be passed while the patient lies or
stands, and the movements are the same as for the
silver catheter.

Buitbous-ended or probe-ended catheters and bougies
(bougies oliwaires) are always straight; their supple-
ness, their tapering ends, and their smooth rounded
point enable them to glide along the urethra, and to
accommodate themselves readily to the windings of
the passage ; for which reason they are the easiest to
pass both for the patient and the surgeon. In passing
them they are slightly warmed if the weather is cold,
to restore their flexibility, and gently pushed along
the canal till the bladder is reached.

Elbowed or Coudé Catheters.—These have a fixed
abrupt curve of 14 right angles, 1 or 4 inch from the

7

Fig. 106.—The Coude Catheter.

point. In the rest of their length they are pliant.
They are most useful in cases of enlarged or inflamed
prostate. Bi-coudé catheters have two such curves.

Vulcanised india-rubber catheters (Figs. 103 and 104)
are used also in cases of enlarged prostate or when
the bladder is to be kept empty. Their suppleness
renders them unirritating, and as phosphates crust
on them very slowly, they may be worn for a week
without being changed.

They are easily passed by pushing them without a
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stylet along the urethra, until the point has insinuated
itself past the obstruction at the neck of the bladder.
They are useless for cases of stricture.

To Pass a Catheter on the Female.—The
patient may lie on her side or on her back ; if on her
side, the knees should be well drawn up; if on her
back, the thighs must be somewhat separated. Before
introducing the catheter, a wine bottle or narrow-
necked bed urinal should be placed in the bed ready
to receive the urine. If the ordinary slightly curved
female catheter be not at hand, a No. 7 or 8 flexible
one does very wells

Having oiled the instrument, go to the patient’s
back, and take the catheter in the right hand if she
lies on her right side, and in the left hand if she lies
on her left side ; if she lies on her back, go to either
side and take the catheter in the hand nearest her
feet. Hold the stem of the catheter in the palm, so
that the beak lies against the tip of the forefinger,
while the thumb and second and third fingers grasp
the stem. Then passing the hand under the bed
clothes, seek the buttock; from that pass the forefinger
to the perinzum, and let it enter the vulva, keeping
the back of the finger against the posterior part, then
pass it between the nymphs to the entry of the vagina.
This is known by the tip of the forefinger being lightly
grasped, unless the vagina is very wide. Keeping the
finger just within the vagina, feel for the arch of the
pubes in front ; having found this, withdraw the tip
of the finger slightly from the vagina: in doing this,
it will strike a small projection of mucous membrane
hanging just at the anterior margin of the entry.
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Keep the finger steady against this projection, while
the other hand pushes the catheter gently onwards,
which then rarely fails to enter the urethral opening
which lies close above the projection of mucous mem-
brane. Having penetrated the urethra, arrange the
catheter in the receptacle for the urine, and push the
instrument into the bladder.

Injecting the urethra often fails from the in-
efficient mode in which it is done. The syringe
employed should be short enough to be worked
easily with one hand, and need not contain more than
from two tofour tea-spoonfuls, as that quantity distends
the urethra. One of such a size is easily worked by
one hand. The opening through the nozzle should
also be wide, that a forcible stream may be injected
into the urethra. |

The patient should fill the syringe, then place on
a chair or stool before him a chamber-pot, and pass
urine to clear out the discharge collected in the urethra.
He then inserts the slightly bulbous nozzle into the
meatus urinarius, and grasps the sides of the glans
with the left forefinger and thumb to close the mouth
of the passage. The right thumb next presses down
the piston slowly, so that the whole of the injection
passes into the canal and distends it. Keeping the
meatus shut with his left finger and thumb, the
patient lays down the syringe and rubs the under
part of the penis backwards and forwards, that the
injection may be forced into all folds or follicles of
the mucous membrane. Having thus occupied about
fifty seconds, he releases the mouth of the passage,
when the fluid is ejected sharply into the vessel

N
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placed ready to receive it. This rapid ejection is a
test of the proper performance of the operation.

In counselling the use of astringent solutions, the
surgeon should always caution the patient not to
employ one that produces smarting that is severe, or
which lasts more than a few minutes after injection.
If it causes much pain, the solution is too strong.

To Wash out the Bladder.—Apparatus.—1. A
flexible catheter; Nos. 12 or 13, and of single
“web,” so as to have a large interior
channel through which mucus can
escape. 2. A caoutchouc bottle,
holding 6 ounces, and- fitted with
a tapering mnozzle and stop-cock
(Fig. 107).

During the operation the patient
should stand, if possible, as the mucus
is thus more easily cleared from the
bladder. The surgeon first fills his

Fig. 107—Elstic  POttle completely with tepid water,
India-rubber Bottle that no air may remain; then directing
£l his patient to stand against a wall or
some firm object, passes the catheter and draws off the
urine. He next inserts the nozzle into the catheter,
and, turning the cock, compresses the bottle slowly
until 2 or 3 ounces of water have run into the bladder;
this he lets escape by removing the bottle for a minute,
and then repeats his operation till the water returns
clear, but is careful not to exhaust the patient’s
strength. Three or four small injections wash the
sediment and mucus from the bladder as quickly, and
with far less fatigue or risk of spasm than a prolonged
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flow of water through a stiff double-current catheter.
In this way the bladder may be washed twice or thrice
daily, to the great comfort of the patient.

Solutions of nitrate of silver, carbolic acid, alum,
ete., in the proportion of 1 part to 100, or to 50 of
water, can be used instead of water for this purpose.

When there is much muco-pus from chronic
cystitis, a solution of sulphate of quinine and dilute
sulphurie acid, 2 grains and 2 minims to the ounce
of water, may be used as an injection with excellent
effect. Iodoform suspended in mucilage is also a
useful injection for chronic cystitis.

To Tie in a Silver Catheter.

Apparatus.—1. A few yards of tape } inch wide.
2. A roller. 3. A spigot of wood ; or, 4. 1} yard of
fine india-rubber tubing.

A 2-inch roller is tied round the hips; from
this, on each side, a tape is passed round the thigh
at the groin, and
fastened  before
and behind to the
roller round the
hips (see Fig.108);
a narrow tape run
through the rings
of the catheter
connects them with the loops in the groins. The
tapes are tied short enough to prevent the catheter
slipping out; a yard or two of fine india-rubber
tubing, fixed on to the end of the catheter, conveys
the urine to a pan under the bed, and keeps the bed
dry ; or a spigot of wood fitted to the catheter may

Fig. 108.—A Silver Catheter tied in.
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be inserted, for the patient to draw out when he
desires to void his urine.

To Tie in a Flexible Catheter (Fig. 109).

Apparatus.—1. A piece of soft twine, or knitting
cotton, about 15 inches long.

A catheter is first passed into the bladder, and
the urine runs off. The catheter is
then gently withdrawn, till the stream
ceases, that the end of the instrument
may remain just without the neck of
the bladder. The string should be
tied round the catheter, 1 inch from
the meatus, its ends gathered together
and tied in a knot about 1 inch
farther on. The foreskin is then
drawn back, the ends passed beneath
the glans, and tied round the penis
Fig. 100.—A Flexible behind the corona; the superfluous

Catheter tied i otring is snipped off, and the foreskin
brought forward. The catheter is cut off obliquely
1 inch beyond the string, and then stopped with a
spigot. Direction is given to the patient to withdraw
the spigot, and push the catheter a little farther in
when he wants to pass urine.

The endoscope is an apparatus for inspecting the
urethra when illuminated by reflected light. The best
form is Griinfeld’s (Fig. 110). This apparatus consists
of one or more straight silver tubes 5 inches long, and
in calibre varying between 24 and 28 millimetres in
circumference, slightly rounded atone end and trumpet-
mouthed at the other. Each tube is fitted with an

ebony plug, of which one end projects 1 inch
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beyond the tube, and is nicely rounded off to enable it
to pass along the urethra without causing pain.

Fig. 110.,—Griinfeld’s Endoscope.

Straight tubes are used for the urethra ; one with a
slightly curved end and with a glass window in the

Fig. 111,—Examining the Urethra with Griinfeld's Endoscope.

curve opposite the straight part of the tube 1is
employed for inspecting the bladder. Besides tubes
a slightly concave mirror with hole in centre, such as



182 MISCELLANEOUS

is used in laryngoscopy, is employed to throw the
light from a suitable lamp along the tube after it has
been passed into the urethra. Small brushes and mops
to wipe away mucus and apply lotions and oil to
lubricate the tubes are the other requisites.

To Tie a Patient in Position for Lithotomy.

Apparatus.—Two bandages, each 3 yards long
and 2 inches wide, of calico or of saddle-girth, with
tapes sewed on the ends.

The patient is laid on his back, with his knees and
hips bent. A slip-knot, or clove hitch, is made in the
middle of the bandage and passed over the wrist ; the
hand 1s then made to grasp the foot, the thumb above,
the fingers
under the sole
(Fig. 112), one
end of the band-
age 1is carried
behind and in-
side the ankle
to the dorsum
of the foot,
where it meets
the other end
passing in front
of the ankle.
Fig. 112.—Tying for Lithotomy. The ends are

then  carried
under the sole, brought up again, and carried round the

hand and foot till they can be secured by tying the
tapes in a double bow over the back of the hand.
It is essential in laying on this bandage that each




BED-SORES 183

turn be tnight and no slack left. The assistants who
hold the patient stand facing the surgeon on either
side of the table, in order to keep the thighs
widely and evenly separated during the operation,
The one in charge of the right
limb passes his left arm round
the thigh, and grasps the leg
below the knee, while his right
hand holds the everted foot,
and thus steadies the abducted
limb—he who holds the left
limb, mutatis mutandis, does
the game. :

Brown’s dilatable tampon. is /
an ordinary lithotomy tube |
surrounded by an india-rubber S =3,
bﬂ‘g '(SEB ¥ lg' 113)1 which can Fig. 113.—Brown's Tampon,
be inflated through a small
india-rubber tube. In the sketch the bag is repre-
sented in its collapsed form, B, and the dotted oval,
C, marks the extent to which it can be puffed out.
By the four-tailed string the tube is fastened to the
hip bandage, applied as directed for securing a silver
catheter. - This method is excellent for preventing
heemorrhage after lithotomy.

Bed-sores are best treated by great cleanliness,
and by washing the skin exposed to the discharges
with spirit of wine every day. The pressure of the
skin over the sacrum or trochanters is prevented by a
ring of soft thick felt, covered on one side with
adhesive plaster, and applied like a corn plaster round
the prominent bone.
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In addition to those local applications, the pressure
of the body should be evenly distributed over its
under surface by placing the patient on a water-
cushion, or by frequent change of posture.

Water-cushions are made of stout macintosh cloth,
half or two-thirds full of water, and laid on the
mattress beneath the blanket and sheet (see Fig. 114).

SRR 1 T u'-'-—' ==

Fig. 114.—The Water Cushion.

The Water-mattress, constructed on the same prin-
ciple as a water-cushion, is laid on an ordinary
mattress, and covered by two or three folded blankets,
and a macintosh under-sheet.

Adir-cushions are also most convenient stuffing pads
for invalids. They are made of impermeable macin-
tosh cloth, and are far lighter than water-cushions.

The coin-catcher is an ingenious contrivance
for removing a coin or other foreign body impacted
in the gullet. - It consists of a flexible whalebone rod
(see Fig. 115) tapering slightly towards one end, to
which is attached a double broad-shouldered metal
cradle, working freely on a pivot so as to project
from either side of the rod. This cradle is passed
below the foreign body, which, on the instrument
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being withdrawn, is caught by the projecting wing
and easily brought up.
A sponge, attached to the end of a rod to sweep

Fig. 115.—The Coin Catcher and Probang.

out fish-bones, etc.,, when in the gullet, is called a
probang.

The stomach pump is used for emptying the
stomach, or for injecting fluid food when patients
refuse to swallow. .

It consists of a brass syringe holding 4 ounces, with
two nozzles, one at the end, the other at the side. The
passage through them is directed by a tap, which is

Fig. 116.—The Stomach Pump.

governed by a lever, lying on the barrel (see Fig.
116). When the lever is at rest, the current passes
in and out of the syringe by the lateral tube ; when
depressed, by the direct tube. Two flexible tubes
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with smooth nozzles, about 2 feet long, are fitted to
the syringe. There is also a gag of hard wood,
having a hole in the middle, through which the tube
passes on its way to the stomach, to protect it from
the patient’s teeth.

When the pump is employed to remove the
contents of the stomach, two wash-hand basins are
placed at hand, one empty, one full of tepid water.
The patient is seated in a high-backed chair to steady
his head. If he resist the operation, one assistant
holds his hands, while a second serews the small end
of the gag between the teeth and forces open the
mouth, across which it is then easily fixed. The
direct tube, being well oiled, is next passed across
the pharynx and down the gullet slowly and cautiously,
without staying for any effort of vomiting it may
induce ; when about 20 inches are passed through the
gag the nozzle has reached the stomach. It is always
prudent to wait until the patient has expired air
before any fluid is injected, to make sure that the tube
has not passed into the larynx instead of the gullet.
First, two or three syringefuls of water are injected
into the stomach ; then, removing the second tube
from the basin of water to the empty basin, the action
of the syringe is reversed, by pressing on the lever as
the piston is raised, and letting it fly up when the
piston is depressed. Thus two syringefuls may be
withdrawn, then fresh water is again injected and
withdrawn until the contents of the stomach are
removed and the water returns clear. Precaution
must be always taken not to exhaust from the
stomach before water has been injected, lest the coats
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of that organ be injured by being sucked against the
nozzle of the tube.

If desirable, antidotes may be dissolved or sus-
pended in the water injected. When the pump is
used for feeding patients, one or two pints of beef-tea,
eggs beaten with milk or wine, Liebig’s soup, ete., are
the kinds of food suited for the purpose. After the
pump has been used, it should be thoroughly cleaned
by syringing through it plenty of warm water, and
the tubes must be unscrewed to wipe the joints care-
fully.

To wash out the Stomach by Syphon A ction.—A method
of treatment employed in some forms of dyspepsia.

Apparatus.—1. A tube of Jaques’ soft rubber, about
1 inch in diameter and 30 inches long, with two large
eyes at the stomach end, is coupled by 3 inches of glass
tubing to a length of india-rubber tubing 36 inches long,.
To the end of this length of tubing a glass funnel or
receiver capable of holding a pint is adjusted. At
the nozzle of the funnel is a stopcock. 2. Two quarts
of tepid water. 'When about to be used the end of
the tube with the eyes is moistened or lubricated with
glycerine or vaseline, and the patient, sitting upright,
takes a mouthful of water, and passes the free end to
the pharynx, while keeping up a series of swallowing
movements, and pushes the tube down his gullet.
When about 2 feet of it have passed into the mouth,
the patient stops. The end of the tube lies then
along the greater curvature of the stomach. The
operator next charges the funnel with tepid water,
and then raises the funnel as high as the patient’s
chin, until almost all the fluid has drained into the
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stomach. At this moment he puts the receiver over
a basin, which stands below the level of the stomach.
The fluid immediately runs out again into the basin.
A larger bulk of fluid runs out than had entered, being
increased by the previous contents of the stomach.

This process of filling and emptying the stomach
is repeated until the water is returned in a limpid
state. The first injections are tepid, the latter ones
cold, because they cause slight contraction of the
stomach. This operation is usually performed once
daily, in extreme cases it may be employed twice in
twenty-four hours, but at times when the stomach is
not engaged in digesting.

Besides merely washing the stomach, this plan of
introducing the stomach tube may be employed for
feeding patients who cannot swallow sufficient food.
In such cases the food is carefully prepared by cooking,
and is usually of the consistence of gruel or purée.

Fine cesophageal tubes, varying in size from No. 12
to No. 6 of the English catheter scale, are manu-
factured to use in feeding patients with stricture of
the gullet. Egg and milk, or similarly thin liquids,
may be passed through these narrow tubes by the
method just described ; except, of course, that the
exhaustive part of it is not required.

Transfusion of Blood.—The points of greatest
importance in performing this operation are :—

1. The supply of blood must come from a vigorous
adult.

2. The transfer must be made within 2 minutes
of the blood’s escape from the vein of the blood-giver.

3. To prevent coagulation, the blood must in
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transit pass over as small a surface, and suffer as little
exposure as possible.

4. Air and clots must not enter the vein with
the blood.

The apparatus deseribed below is that devised by
Dr. Graily Hewitt, and depicted in the Obstetrical
Society’s Transactions for 1864,
p- 137. It consists of a glass
syringe holding 2 ounces (Fig.
117), with a piston easily
attached and removed ; its
nozzle is curved and fits the
mouth of a cannula of silver.
The nozzle of the syringe is
provided with a little stopper
attached by a chain; a stylet
likewise fills the cannula, to
be withdrawn when the blood
is injected through the latter.
It has the great advantage of
not deteriorating when out of
use, as do apparatus which are made of soft india-
rubber.

The success of the operation depends in great
measure on the rapidity with which it is performed,
and requires the aid of two assistants, that the various
steps may follow each other as quickly as possible.

Apparatus.—1. Syringe, cannula and stylet. 2.
Lancet. 3. Scalpel. 4. Forceps. 5. Three yards of
tape, 1 inch wide, and lint. 6. A silver wire suture.
7. A Dbasin of cold water. 8 Brandy and sal-
volatile.

Fig. 117.— Graily Hewitt's
Syringe for transfusion.
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Step 1. See that the piston-rod works properly in
the syringe, and that the instrument is fit for use;
then place it in the basin of cold water with the
cannula, to lie till wanted.

Step 2. Place the blood-giver on a couch or easy-
chair in the same chamber, but so that he cannot see
the patient, lest he faint and his blood consequently
flow feebly. Tie up the arm as for venwsection ; lay
ready the lancet, and direct the assistant in charge of
the blood-giver to keep his thumb on the vein when
it is opened, that the flow may be checked when blood
is not required.

Step 3. Place a tape round the arm of the patient
above the point for injection, and another below it at
a convenient distance, and lay bare a vein (usually the
median basilic) for an inch and a half of its course ;
holding the vein by the forceps, make a slit with the
scalpel and introduce the cannula, with its nozzle
directed towards the heart. The second assistant
then takes charge of it. The stylet is withdrawn,
and a minute drop of blood escapes through the
cannula, showing that the point has been properly
introduced into the vein. The assistant replaces the
stylet and slackens the upper ligature, while the sur-
geon proceeds to fill his syringe.

Step 4. The surgeon, going to the blood-giver,
makes a large opening in the vein with a lancet, or if
the first assistant be a surgeon also, he may do this
while the chief operator is preparing the vein of the
recipient. When the vein is open and the blood
flowing freely, the barrel of the syringe is inverted
over it and filled with blood ; when full, the nozzle is
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stopped by the plug and the piston is attached while
the syringe is carried to the recipient.

Step 5. This being reached, the plug is pulled out,
the nozzle inserted into the cannula, and the blood
slowly injected by depressing the piston gently, but
without quite emptying the syringe. A minute should
be spent in injecting one ounce and a half, and a
pause of five minutes ensue before a second supply is
introduced. = This interval may be employed in
cleaning the syringe, etc., and procuring a fresh
supply of blood ; 3 to 4 ounces of blood are usually
sufficient, but 10 ounces have been injected on some
occasions. The perturbation of the supplier (generally
a near friend of the recipient) often renders it
necessary he should drink freely of brandy and water,
that the blood flow forcibly when required.

Flexible tubes with nozzles to fit the veins of the
donor and recipient, with an elastic injecting ball, on
the plan of Higginson’s pump, are also contrived for
the transfusion of blood ; but the india-rubber, if not
frequently used, becomes brittle, and consequently
cannot be trusted for an emergency that seldom
occurs, There are also difficulties in bringing the
donor and recipient as near to each other as the im-
mediate flow of the blood through the india-rubber
tube requires.

Step 6. When sufficient blood has been introduced,
both patients’ wounds are dressed, as after venwmsection
(see p. 19), the long incision of the recipient being
closed by a point of suture under the pad.

Transfusion by Roussel’s Apparatus.— Part
of this apparatus consists of an arrangement for
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filling the tubes which afterwards convey the blood
to the recipient with tepid solution of bicarbonate of
soda, in order to warm them and to clear them of air.
Another part consists of a receiver, F, fitted by atmo-
spheric exhaustion to the arm of the blood-giver over
the vein which is to be punctured at the right moment
by a lancet placed in the receiver. The third part is
the Higginson’s pump, G, which drives the blood
along the tubes into the vein of the recipient.
Apparatus.—1. Roussel’s india-rubber and vulcanite

Fig. 118.—Roussel's Apparatus for Transfusion.

apparatus (Fig. 118). 2. Scalpel. 3. Dissecting
forceps. 4. Two bleeding tapes. 5. Sponges. 6.
Lint and diachylon plaster and collodion. 7. A
suture. 8. A quart of tepid water, in which half a
tea-spoonful of bicarbonate of soda has heen dissolved.
9. A second basin of warm carbolic water (1 in 40)
in which to plunge and wash the apparatus before it is
used. 10. A glass of warm brandy and water, sal-
volatile, and other restoratives.

Step 1. Prepare the apparatus by pumping warm
carbolic water through it while it lies immersed. Get
ready the several articles required.
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twisting a thread round it under the needle (Fig.
129).

Leech-bites should never be left bleeding, especially
in children, for a dangerous amount of blood may be
lost from them in a few hours.

Tents are instruments made of some substance
that enlarges as it absorbs liquid ; they are employed
to dilate apertures of sinuses or natural passages, as
the cervix uteri, and are generally short rods 2 to 3
inches long, and { to % inch in thickness. They
‘were formerly made of a whalebone stem, wound
round with compressed sponge, which is coated with
wax to keep it in shape. Now, slips of gentian root,
or of laminaria digitata, which rapidly enlarge as they
imbibe moisture, are employed for this purpose.

Setons are strips of calico, 6 or 8 inches long and
1 of an inch in breadth, well varnished. A thread is
fastened to each end of the tape, which are tied
together while the seton is worn. The seton is
employed to excite irritation either along the course
of a sinus, or in some superficial situation, as the
nape of the neck, to relieve congestion of internal
parts. In sinuses, a few threads of dentist’s silk
usually produce the required amount of irritation.

An issue is a contrivance for keeping up irrita-
tion of the surface. A piece of diachylon plaster, the
size of a half-crown, with a hole in the centre as large
as a pea, is laid over the skin where the issue is to be
formed. A bit of potassa fusa is laid in the hole and
kept in situ by a second plaster, for an hour or till the
skin is destroyed under the hole. The plasters are
then removed, the wound washed, and a fresh piece

P
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of the same size put on, having at its centre a slit }
inch long, under which a pea is slipped into the sore
and covered over by another smaller piece of plaster.
The discharge that soon follows must be washed away
twice daily, and the plaster and pea renewed from
time to time as they become soiled. Instead of
plaster, sometimes a fresh ivy-leaf is laid over the pea,
and then two or three thicknesses of old linen. The
dressing is kept in place, and the wound protected by a
small wire gauze armlet, which is buckled on over all.

Trusses for ruptures. These are various in
shape, strength of spring, ete.

Whatever variety of truss is employed, care should
be taken that the pressure be made in the right
direction, and that it be sufficient, but not too great
for the strain it has to support.

In reducible hernia the counter-pressure for inguinal
rupture should be exerted against the internal ab-
dominal ring and on the inguinal canal directly
backwards (see Fig. 130). For wumbilical rupture, the
pressure should be also backwards, and be brought to
bear rather on the tendinous margins of the hernial
opening than on the aperture itself. In femoral
rupture the pressure should be directed backwards
and upwards against the femoral canal (see Fig. 131).
The pad in all should be large enough to well cover
the passage through which the rupture passes, that
the pressure may be exercised upon adjacent structures,
rather than directly on the relaxed tissues forming
the ring. The efficiency and comfort of a truss much
depend on the completeness with which it fulfils
these conditions.
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The adequacy of a truss should always be tested
by directing the patient to separate his legs, lean
forward over the back of a chair, and cough or strain
hard. If the truss support the rupture during this
exertion it presses strongly enough.

The patient should have two trusses, in case of
one breaking. The second truss should be covered
with celluloid or other non-porous material, that it
may be worn in the bath.

For irreducible hernia, large air- or spring-padded
trusses are made, which prevent further descent of
the viscera, but they are exceedingly difficult to fit
and often unsatisfactory in use.

In inguinal hernia the truss consists of a pad, a
spring, and a neck with guide straps.

The pad is made of various materials ; fine carded
wool is among the best when
well stuffed into a properly
shaped ovoid leather pad.
Mr. John Wood recommends
the use of a pad made of box-
wood and shaped somewhat
like a horse-shoe, with the
inner horn larger and longer
than the outer. In most cases
a fixed pad is better than a | /
movable one. ‘

The pad should compress o ’”"E‘:ﬁiﬁf‘“ ki
the canal and be convex if
the patient is stout (but in all cases should be as
small as will ensure fair compression). A very flaceid
belly-wall, and a large gap or protrusion require a
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large surface on the pad. The spring should be supple
and well-fitted or padded behind to rest broadly on .
the pelvis, without bearing specially on the sacro-iliac
synchondroses. The spring, narrowing as it comes
forward, embraces the pelvis; and opposite the
anterior iliac spine inclines downwards, because the
hernia is a little lower than the resting-place of
the spring behind. When the rupture is almost
reached, the spring makes a slight elbow or bend (the
neck), that its pressure may be directed against
the hernia more fully. If the truss is too long, it
presses the cord against the spine of the pubes and
causes unnecessary pain. Understraps, generally not
necessary, should be omitted if possible. If they are
worn, they should be attached to the spring, a little
behind the anterior iliac spine, that they may pass
round the gluteal fold to the perineum, and keep
clear of the anus. They should be made of
knitted bandage that they
may be changed and washed
frequently.

In trusses for children in
whom the testis has not
descended, the pad should have
a notch at its lower border
in which the testis may rest
uncompressed.

In the truss for femoral
Fig. 131.—Truss for Femoral hernia, the Sp?"ing bears behind

Hernia. -
the body and encircles the hips
in the same manner as in the inguinal truss, but when

opposite thefemoral artery it turns abruptly downwards
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towards the saphenous opening. The pad shonld be
somewhat convex, not oval but rounded, and should
be placed in the grove of the groin, that most of the
pressure exerted on the crural canal may fall exactly
between the crural ring above and the saphenous
opening below. The understrap should be fastened
to the spring opposite the great trochanter and pass
round the fold of the buttock to the perinzum, to be
attached to the stud at the lower end of the pad.

When measuring a patient for an inguinal truss, the
circumference of the bhody round the hips (between
the crest of the hip and the top of the thigh bone,
erista ilin and great trochanter) should be taken ; and
this is generally sufficient. When more detail is
needed, the distance between the symphysis pubis and
the anterior iliac spine, half of which denotes the
position of the internal abdominal ring, may be added.
This part and the inguinal canal are to be supported
by the pad of the truss, For a femoral hernia the
same measurement round the body should be taken.
Also the distance of the saphenous opening from the
symphysis pubis and that from the anterior superior
iliac spine are wanted. A third measurement from
the anterior iliac spine to the symphysis pubis gives,
with the two already taken, the triangle of the groin.
They will enable the maker to put the pad at the
proper angle with the spring, so that it compresses the
saphenous opening, and clears the spine of the pubes.

Every patient should, while he wears a truss, show
himself from time to time to his surgeon to ensure
that any defect in his apparatus shall be quickly
detected.
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Umbilical Hernia.—Spring trusses are not adapted
for restraining umbilical hernia. The support consists
of a broad belt fitted to the belly, made in front
of elastic webbing, and on each flank of white jean.
Behind, the belt is fastened by straps and buckles, or
by lacing, the better plan. In the centre, the elastic
part carries a nearly flat air cushion, measuring about
3 inches transversely and 2} vertically. This cushion
is placed against the aperture of the belly, and presses
back the protrusion. The size of the pad varies with
the size of the hernia, but it should always largely
exceed the extent of the gap in the abdominal wall.
The pad, when the apparatus is used for an infant,
should not be too prominent, as it is then more
difficult to keep in place, and also by pressing into
the aperture hinders it from closing. The pad for
an infant is best made of a dise of ivory, 1} inch
broad and 4 an inch to 1 inch thick, stitched in a
little case in the centre of the girdle. Mr. Wood
recommends the employment of an oval cup-shaped
pad, made of vuleanised india-rubber, by which the
pressure 1s brought to bear on the tendinous margins
of the hernial opening in such a way as to tend to
close them towards the median line. The quantity of
elastic tissue should be much less in the infant’s belt
than in those for adults, that the belt may be
frequently washed. The difficulty of keeping the
apparatus in place is lessened by attaching two bands
to the upper border, to pass over the shoulders and
cross behind before fastening to the belt, like braces.
Two similar ones may be fastened to the lower border
and carried under the thighs, These bands should be
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of soft webbhing, and several pairs kept in store, that
they may be frequently changed and washed.

Cauteries.

Cautery Irons.—These are masses of iron of different
shapes ; some pointed, others rounded like buttons,
ete., set on a stem 1 foot long, fixed in a thick wooden
handle. They are heated in a charcoal brazier or
common fire to bright redness if required to destroy
deeply, but short of redness if intended only to scorch
the surface.

As these irons are inconvenient for many cases
from their bulk, and yet soon lose their heat if made
small, other cauteries have been devised to which
the heat can be quickly renewed, such as Paquelin’s
benzole cautery.

Paquelin’s cautery has greatly superseded other
cauteries from its handiness. It consists of a platinum
point made hollow, into which a stream of benzole
vapour mixed with air is driven when in use. The
ignition of the combustible mixture in the interior of
the platinum causes that metal to grow hot even to
whiteness, and the heat is easily maintained. The
accessories to the platinum cautery point are a
Higginson’s pump and wash-bottle connected with
the cautery by an elastic tube. Through them an
assistant keeps up a constant stream of air by the
Higginson’s pump, which, forced through the wash-
bottle of benzole, is charged with the vapour of that
fluid. A spirit lamp is added to heat the platinum
red hot before the benzole vapour is pumped through
it, otherwise the apparatus is apt to miss fire.

Galvanic Cautery.—The instrument consists of a
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platinum wire, made to glow by passing through it
a powerful galvanic current. The wire should be
thick (about {% of an inch), and all the other con-
ducting surfaces sufficiently large to offer no im-
pediment to the current where heat is not desired.

The main advantage of a galvanic cautery is that
the wire can be passed while cold to the precise place
where it is required, and then heated when it is in
place. Again, by this means, an intense heat can be
applied to a very limited area, and more quickly
renewed than by any other plan, for the wire, even
when plunged into the tissue, is never far below a red
heat.

The platinum wire has been arranged in several
forms, to suit different requirements, the most useful
being the instruments of Middeldorpf.

Of chemical caustics a host exist; those most com-
monly employed are :—nitrate of silver, solid, or in
saturated solutions (2 drachms to the oz of water,
etc.); fuming nitric acid; solution of nitrate of
mercury in nitric acid; oil of vitriol made into a
paste with powdered charcoal; chloride of zine
mixed with dry starch, then rolled into cakes and
cut in slices; Vienna paste, that is, equal parts of
potassa fusa and quicklime worked into a paste with
spirits of wine; potassa fusa itself; solution of
chromic acid. Some surgeons prefer one, some
another ; as a rule, the liquid caustics are employed
where the surface to be destroyed is uneven and
spongy ; solid caustics where the surface is smooth,
and a long-continued action is desired.

Vesicants and Irritanfs.—Of the commonest are
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mustard poultices, made by mixing mustard flour in a
basin with lukewarm water, i.e. about 100° Fahr,, to
a paste, and spreading it on muslin which is again
folded over the exposed surface of the mustard.
Boiling water and vinegar should not be used, for
they lessen the pungency of the poultice. If the
full effect be desired, the poultice should remain on
the skin fifteen or twenty minutes. If only slight
reddening is wanted, the mustard flour should be
diluted with its bulk of linseed meal before mixing
1t with water.

A stronger vesicant is Corrigan’s hammer, a button
of polished steel with a flat surface, fixed to a handle;
when used it should be plunged for a couple of
minutes in boiling water, or heated over a spirit
lamp, but care must be taken not to overheat it, or
it will bring the cuticle away with it. It is pressed
on the skin for ten or fifteen seconds; this is suf-
ficient to cause reddening and vesication.

Blisters are raised by the emplastrum lyttee, Bullen’s
liquor epispasticus, or the pdte dpispastique, this last is
milder in its effect than the two preceding prepara-
tions of Spanish fly. A solution of equal parts of iodine
and iodide of potash, in three times their bulk of spirit
of wine, also produces a blister when laid on freely.

Poultices are made of linseed meal, bread, or starch,
and are means for applying warmth and moisture
without absolutely wetting. Of the three kinds the
bread poultices sodden the parts to which they are
applied the most, and starch the least.

Before making a poultice all the materials should
be at hand and thoroughly warmed before a good fire.
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They are—boiling water, a broad knife or spatula,
soft old linen or muslin, oiled silk, tapes, strapping
plaster, bandages, a piece of old blanket, flannel or
cotton wadding, safety pins, or needle and thread.

The linen on which the poultice is to be spread
should be cut of the intended size, and when for use
about the neck or shoulder should have some tapes
sewn on to it to tie it on to the body. The oiled
silk should be large enough to cover the poultice,
that it may keep in the moisture. ~The flannel or
wadding are used to wrap over and keep in the heat
of the poultice ; the strapping or bandage to fix every-
thing in sifu as required.

When poultices are continued for a long time,
their surfaces should be spread with lard before
application ; this protects the skin somewhat from
the irritation that arises. Also when the poultice is
to be laid between folds of skin or on hairy situa-
tions, as the buttocks and perineum, it is better to
cover the poultice with a thin cambric handkerchief
lest some of the meal stick to the parts.

The linseed poultice is made as follows: pour
boiling water into a well-heated basin till the basin
is half full, then scatter meal with the left hand on
the water while that is kept continually stirred with
a broad knife, adding more and more meal until the
mass becomes quite soft and gelatinous, but too stiff
to cling to the knife; then turn it out on to the linen,
also well heated at the fire, and spread it in a layer
about } an inch thick, turn up the edge of the linen
for  an inch all round. Carry the poultice at once
to the patient (if it has to be carried far, the
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poultice should be laid between two very hot plates).
Apply it to the part to be poulticed, lay on the oiled
silk, and cover that with the hot flannel or cotton
wadding, and fasten these in place with pins or a
stitch. Wadding is put where the part is irregular,
as the neck or axilla; unless the wadding is well
placed and the poultice is fastened by strings, it will
soon fall into a narrow band, leaving exposed the
part that it should warm and moisten.

The bread poultice is made as follows: the materials
being all at hand, as detailed in the directions for
making a linseed poultice, crumble the inside of a
moderately stale loaf until about half a pint or a
pint of erumbs are prepared ; then pour boiling water
into a basin, and throw in erumbs gradually in the
same manner as the linseed meal, until a soft porous
mass is prepared. The remaining steps are the same
as those for making the linseed poultice.

The poultice can be made to hold more water if it
is turned into a saucepan after mixing, and a little
more water added while it simmers for half an hour
at a slow fire. Any superfluous water must be drained
off, and the poultice covered with muslin when it is
made in this way.

The starch poultice is made as follows: rub a little
starch in a basin with cold water till it has the con-
sistence of cream, then mix in boiling water till the
starch is a thick jelly, and spread it on the linen
while hot. Starch poultices retain their heat a long
time, but yield very little moisture to the part.
They are chiefly used as emollients to inflamed
affections of the skin, ete.
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A substitute for a poultice consists of a sheet of
spongiopiline, well soaked in boiling water, and ap-
plied under oiled silk. Several folds of lint soaked
in boiling water, and then gently rung out, may be
used in the same way.

Hot fomentations are a means for applying heat
when only little moisture is desired. A ready mode
is to take a piece of blanket or thick flannel, soak it
in boiling water and dry it by wringing in a folded
towel, and then wrap it over the part to be fomented
with a piece of oiled silk or a hot dry flannel over it.
If the fomenting flannel be rolled up and held upright
while boiling water is poured from a tea-kettle into
its interior, it can be made thoroughly hot and needs
no wringing afterwards. The nurse’s hands, which
may be further protected by a pair of hedger’s gloves,
are thus saved from scalding. Laudanum, turpentine,
and other applications are sprinkled over the flannel,
when soothing or counter-irritating effects are required
in addition to the warmth. A bag of bran makes a
light warm fomentation if heated in a steam kitchen,
or steamer for boiling potatoes,

When absolutely dry heat is desired, chamomile
flowers, salt, bran, sand, or bricks and tiles, may be
heated in an oven, and put into hot flannel bags.

Dry heat is also very agreeably obtained by filling
india-rubber bags and cushions with hot water; they
are rather heavy, but retain their heat many hours.

Antiseptic Treatment of wounds,

Lister’s method of dressing wounds.

Carbolic Acid.—The properties which concern the
surgeon may be briefly recapitulated as follows :—
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The acid is highly volatile, but while present in
sufficient quantity indefinitely postpones the putre-
faction of orgamic fluids. It is soluble in different
degrees in water, alcohol, ether, glycerine, fixed oils,
gutta-percha, india-rubber, resin, ete. Its varying
aflinity for these substances enables the surgeon to
modify the application of the acid in various ways;
these modifications are mnecessary fully to utilise its
properties.

Water dissolves the crystallised acid but sparingly,
1 part in 20 being a concentrated solution, and allows
it to escape readily ; the aqueous solution is therefore
useful when the effects of the acid are required copi-
ously, but only temporarily. Glycerine and the fixed
oils dissolve a far greater amount of the acid than
water does, and the solutions, as regards tenacity,
hold an intermediate place between the aqueous
solution and the resinous mixture. This latter sub-
stance, while forming a mild preparation, has likewise
the property, owing to its strong affinity for the acid,
of storing it up for a considerable time,

Carbolic acid stimulates raw surfaces; and, when
concentrated, even destroys animal tissues. It is a
local anwesthetic; on its application in solution of
moderate strength, wounds lose their sensibility after
the first smarting has passed off. "When absorbed in
large quantities, the acid first induces high temperature,
with disturbances of the alimentary canal, furred
tongue, nausea, even vomiting and diarrheea. After
very large doses a peculiar kind of delirium often ensues,
followed by temporary paralysis of sense and motion ;
fatal results have followed its internal administration.
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It is rapidly absorbed into the blood from wounded
surfaces, and more slowly through the unbroken skin.
It is discharged from the body by the lungs and
kidneys. In most cases the urine of a patient with
a wound dressed with carbolic acid, although of
normal colour when passed, assumes a dark greenish-
brown hue after a few hours’ exposure to the air and
light. This change is delayed in alkaline urine.

The following are the preparations and materials
employed. Watery solutions of 1 part of acid to 20 of
water are used for purifying the epidermis of a part
about to be operated on; for bathing instruments
about to be used for an operation ; for the spray and
for cleansing dirty instruments and sponges. It is
also used for washing accidental wounds, to destroy
any septic organisms that may have been introduced
into them.

A solution of 1 part of acid to 40 of water is
employed for squeezing out the sponges, for wetting
the hands of the surgeon and assistant, and for
remoistening instruments laid aside temporarily dur-
ing an operation ; for washing the surface of wounds
while the dressings are changed, and for soaking the
linen rag used as a guard to cover the wound when-
ever the spray is intermitted.!

Oily solutions of the strength of 1 part of acid to
either 10 or 20 parts of olive oil are employed for
various purposes, among others for moistening the

1 A solution of 1 part of the acid to 5 parts of spirit may be
injected through an elastic catheter connected with the syringe
by means of a piece of india-rubber tubing, into the recesses of the
wound caused by a bad compound fracture, when first seen some
hours after the accident,
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sharp cannula of the aspirator previously to using it,
for soaking strips of lint or gauze to be used as
drains, ete. These solutions are also applied on lint
to the interior of wounds where it is desirable to
have the constant active operation of an antiseptic,
which admits of being frequently changed.

Glycerine solutions of the strength of 1 part of acid
to either 5 or 10 parts of glycerine are less readily
washed away by the {hscha.rges than the oily
solutions.

Carbolic Gauze.—This consists of a light cotton
material prepared by being charged, in a proportion
nearly equal to its own weight, with a compound of
1 part of crystallised carbolic acid, 5 parts of common
resin, and 7 parts of solid paraffin.

For a dressing, this material is folded in eight
layers, of sufficient size to cover an area extending
usually for 8 inches in every direction from the
wound. Between the two outermost layers is in-
serted a sheet of very thin macintosh cloth, of the
description commonly known as hat lining; the
object of this impermeable layer is to diffuse the
discharges evenly throughout the folds of the dress-
ing, in order to prevent the possibility of their
soaking through the gauze at any one point, and so
exhausting the carbolic acid at that spot, without
utilising the rest of the dressing.

The protective consists of ordinary oiled silk, which
is first coated with a layer of copal varnish, and when
dry is brushed over with a mixture of dextrine and
starch. This protective, first moistened in 1 to 40
solution, is placed over the wound beneath the
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dressing, to protect its surface from immediate con-
tact with the carbolic acid contained in the gauze.
It is used only in cases where it is desirable to
procure speedy healing. The protective is not itself
antiseptic, and, as it serves as a track along which
the discharges readily flow, it should not be used in
regions, such as the groin, where it is impossible to
surround 1t widely with gauze.

Red india-rubber drainage tubes are used, varying in
size from a crow-quill to that of the little finger; at
various intervals holes are cut in them, equal in
diameter to half that of the tube. One or more
tubes, according to the extent of the wound, should
be inserted to the required depth, and their ends be
cut level with the surface. They are kept in position
by two pieces of silk passed through opposite sides of
the orifice and knotted at the extremity farthest
from the wound. |

When drainage tubes are placed in cavities such
as the chest in empyema, the silk threads above
described do not afford sufficiently safe anchorage ;
for such purposes the superficial end should be
provided with an india-rubber flange made from a
piece of sheet-rubber. A hole just large enough to
admit the tube should be first cut in the middle of
the piece of india-rubber, and then the tube should
be passed through it and made to project for about
3 an inch; the projecting end should next be
split longitudinally in three or four places, and the
segments turned down on to the flange, to which
each should be fixed by a silver-wire stitch. Some-
times a silver shoulder is needed to prevent the sides
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Step 2. Bring the blood-giver close to the bedside
of the recipient, and seat him comfortably.

Step 3. First tie a bleeding tape around the blood-
giver’s arm %o obstruct the flow through his veins at
the elbow. Next, apply the receiver, F, to the arm
of the blood-giver, so that its centre, through which
the lancet will protrude, overlies the median basilic
vein. Compress the ball, E, so as to empty it of air.
While holding E squeezed together, press the receiver,
F, firmly down on the blgod-giver’s arm. Relax the
pressure on E, whereby the air in F is withdrawn,
and a vacuum produced therein.

Step 4. Turn the two-way stopecock, C D, so that
the third small knob on it points towards the nozzle,
H, which is to be inserted into the recipient’s vein ;
plunge the vulcanite bell, A, into the soda-solution,
and work the Higginson’s bulb, G, until the whole
apparatus, receiver, F, tubes, and pump, G, are filled
with soda-solution, and it flows out through the open
nozzle, H. Then turn C D to stop the flow.

Step 5. Expose an inch of the median basilic vein
in an arm of the recipient, and, puncturing it, insert
the nozzle, H, into the recipient vein. Entrust the
nozzle, H, and the recipient’s arm to an assistant.
(This assistant, if he is competent, may perform the
exposure of the vein while others are fitting the
apparatus to the blood-giver, and thus save time.)

Step 6. Set the little German silver knobs, L and
M on K, diagonally across the direction of the blood-
giver’s vein, so that the lancet projecting below K
may penetrate the vein obliquely. Next, press down
smartly the knob K, and thereby puncture the vein

O
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beneath it. Blood escapes from the vein, and gradu-
ally replaces the soda-solution in the receiver, F.
Shut off the stopcock, B, through which soda-solution
reaches the apparatus. Next, turn the stopcock,
C D, and work the pump, G, so that soda-solution
flows out of the nozzle, J. When blood instead of
soda-solution issues from J, turn the stopcock, C D,

. quickly, so that the current is diverted from J to H.

-
L3

J

o

\_:

Continug to pump slowly through H, which is steadily
held in the recipient’s vein until the requisite amount
of ‘bloed is transfused from the giver to the recipient.

Stép 7, Remove the receiver from the blood-giver ;

. ~ ytie up his arm as after venwsection (see p. 20). Tie

up.thie arm of the recipient likewise, after bringing
the edges of the skin-wound together with a stitch
and collodion. /
When the apparatus has been used, put it at once
into warm water and pump through it plenty of water
and of soda-solution to cleanse it thoroughly. Then
unscrew the several parts and wash them separately.
Then dry the whole carefully, pulling out K in order
to clean and dry the lancet properly. Let the appa-
ratus lie before a fire to get perfectly dried before it
is put away in its case. Neglect of this instruction will
render the instrument unfit for use at the next emergency.
If the blood-giver be nervous or faint, he must be
freely plied with restoratives.
Tourniquets.—Tourniquets are of several kinds.
When hemorrhage has to be temporarily arrested,
as during amputation, that of Pefit (Fig. 119) may be
used. It consists of a strap of stout webbing and
buckle, that can be rapidly tightened by a few turns
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of a screw which draws the strap through a frame.
To use this tourniquet: lay a roller over the artery
as a pad and make it steady by carrying the end of
the roller once or twice round the limb; then pass
the strap over the roller, keeping the buckle about 2
inches away from the screw and the screw on the
anterior or outer aspect of the limb, away from the

Fig. 119.—Petit’'s Tourniquet applied to the Popliteal Artery.

pad, lest that be displaced when the serew is tightened.
The tourniquet should be screwed up as quickly as
possible, that the limb be not charged with blood
by obstructing the venous flow, before the arterial

current is checked.
Bloodless Operations.—Esmarch’s elastic band-

age has been much used of late years to prevent the
loss of blood during operations on the limbs,

The apparatus consists of—1. A stout webbed
highly elastic roller, about 4 yards long and 2} inches
wide. 2. A clip made of stout india-rubber tubing,
2 feet long, in each end of which is fixed a wooden
plug, carrying a hook. A better clip is Coxeter’s
elastic tourniquet.
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Before applying the elastic roller the limb is raised
and rubbed towards the trunk in order to diminish
the quantity of blood in it ; the roller is then tightly
applied from the extremity upwards in spiral turns,
overlapping each other, and continued for some dis-
tance beyond the proposed seat of operation, as, for
example, to the middle third of the thigh for an am-
putation of the leg. The elastic tubing is next drawn -
tightly round the limb, and the ends hooked together,
close to the highest turn
of the roller, which is
then removed, leaving
the limb blanched and
exsanguine.

After the operation
the main vessels are tied
before loosening the con-
stricting band, which is
then gradually relaxed
and smaller arteries
secured.

To improvise a towrni-
quet from a handker-
chief, a stone, and a
stick. Fold a stone the

Fig. 120.—The Ready-to-hand size of an egg in the

et s middle of a handker-
chief, lay it over the main artery, tie the ends of the
handkerchief round the limb, slip the stick under-
neath and twist it round, till the tightened handker-
chief draws the stone on to the artery and arrests the
flow of blood (see Fig. 120).




TOURNIQUETS 197

In Signoroni’s horse-shoe tourniquet (Fig. 121) the
extremities of the shoe can be approximated to each
other by a rack screw
working a hinge. The
ends are furnished with
pads, one broad and flat
to bear on the limb away
from the artery, the
other rounded to com- ,
press the vessel itself.
The tourniquet does not
arrest the whole circula-
tion in the limb. It can
therefore be applied for
a longer time than that -
of Petit’s. HDWE?&I‘, it Fig. 121.—The Horse-shoe Tourniquet.
easily slips out of place, and soon becomes very irk-
some and painful.

Fig. 122.—Lister's Tourniquet for compressing the Aorta.

The abdominal towrniquet of Lister (Fig. 122) is a
clamp for compressing the aorta during amputation
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through the hip-joint, and operations where a tourni-
quet cannot be placed on the limb. It consists of a
semicircular bar, with a broad pad to bear on the
lumbar vertebree behind, while in front it holds a
long screw-pin carrying a pad. This instrument
passes round the right side, and its pad is forced
down into the abdomen, 1 inch to the left of the
umbilicus, until the aorta is compressed against the
spine.

Dawy's lever is a cylinder of hard wood about 18
inches long, which is passed up the rectum far enough
for its end to reach the iliac artery. By pressing the
lever against the ischium of the side opposite to that
on which it is desired to arrest the flow of blood, the
end can be brought to bear on the iliac vessels during
amputation at the hip-joint. The rectum has been
torn during this manceuvre.

Carte’s tourniquets (Fig. 123) are employed to con-
trol and diminish the flow of blood through an
aneurism of the lower extremity. They are intended
to be worn for several days, and are fitted with many
contrivances for obtaining a continuous pressure on
the artery without completely arresting the flow of
blood. They are always used in pairs; in the figure
one presses the external iliac artery on the pubes,
the other the superficial femoral artery. The first is
fastened to the body round the hips, the second
round the thigh. They are constructed as follows : an
arm attached to a pad at the back reaches round the
limb to the artery, over which it supports a ball and
socket joint capable of turning in any direction, but
fixable by a screw clamp. This joint has a long
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serew carrying the compress down to the artery. A
little play of the serew is provided in the ball of the
joint, by means of india-tubber bands, that the com-
press may yield slightly before the arterial pulse.
Duringthe solidification of an aneurism by thismeans, it
is intended that the flow of the blood shall not entirely
cease ; hence the current through the artery should
not be completely obstructed by the pressure of the

Fig. 123.—Carte's Tourniquets for Femoral Aneurism.

tourniquet, and this is ensured by the yielding force
of the elastic bands. Two compresses are employed
in order that the control of the flow of the blood in the
artery may be continuous while means are provided
for shifting the pressure from one spot to another
when the pain which attends it becomes considerable.

When the tourniquets are applied, the patient must
lie on a flat hair mattress, have his limb well washed
and dried, lightly but evenly bandaged, and somewhat
raised. If the thigh is hairy it should be shaved
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where the pads will press, and dusted with powdered
French chalk. The tourniquets are next adjusted,
as seen in Fig. 123 ; the patient is taught to change
the situation of pressure when it grows irksome, by
serewing down the second pad, and then releasing the
first,

Fumigation.—Mercurial vapour baths are con-
trived in various ways. The following plan succeeds
perfectly well when the whole surface of the body is
to be exposed to the vapour (Fig. 125).

Apparatus.—A Langston Parker’s lamp made by
most instrument-makers. In this a spirit-lamp, hold-
ing the required amount of spirit, is enclosed in a cage,
on the top of which is a receptacle for the calomel,
and a small saucer for water (Fig. 124). The flame be-

Fig. 124.—Lamp for Fumigating.

neath first boils the water and then volatilises the
calomel. Water is added, because the calomel vapour,
when associated with steam, acts more efficiently than
with dry air. The quantity of calomel used varies from
20 to 60 grains.

The lamp is placed under a high wooden-seated
chair, on which the patient sits undressed, and round
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his neck a frame is tied, made of cane hoops, with a
woollen cover sewn over them; this falls to the
ground and encloses his body in a chamber, where
the vapour is confined while being absorbed into the
skin. | A blanket thrown over the frame completes

Fig. 125.—Bath for Hot Air or Fumigation.

the preparation. The cloak is more expensive, but is
a more effectual cover when made of mackintosh
cloth.

The patient; in four or five minutes, usually breaks
into a violent perspiration, his pulse quickens much,
sometimes even syncope oceurs ; hence, he should not
be left alone until the bath is over. This, if the flame
is strong and the quantity of calomel not very great—
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40 grains being a common dose—occupies a quarter
of an hour. When the bath is over, the patient
should at once get into bed, and lie there a few
hours ; then he may rise and be sponged with tepid
water. Moderate but tolerably speedy mercurialisa-
tion of the system is thus induced.

Local fumigation is employed when the
disease is confined to a few obstinate patches of
eruption.  For this
purpose an earthen-
ware alembic (Fig. 126)
is fitted to the lamp
used for general fumi-
gation. The calomel
is thrown into the
bottom of the alembic ;
the flame plays over
the outside, and heating
it, sublimes the calomel,
which  reaches the
mouth of the alembic
and condenses on any
part to which it is
applied.

The throat may be
fumigated by inhaling the vapour as it escapes from
this alembic, or from the spout of an earthenware
teapot in which the calomel has been ‘placed, heated
by a spirit-lamp underneath.

The Hot-Air Bath is easily obtained by undress-
ing the patient, putting him to bed on a mattress, and
fastening across the bed two or three lengths of cane

Fig. 126.—-Lamp for Local Fumigation.
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or stout wire, over which a blanket is next thrown.
The patient’s body is thus enclosed in a small chamber,
the air of which is then heated by a spirit-lamp on an
earthenware plate, surrounded by a kitchen lemon-
grater to protect the bed from its flame. Sheets should
be dispensed with while the lamp is alight, lest they
catch fire. The temperature of the air should be
watched, lest it grow hot enough to scorch, but it must
be kept up till the patient breaks into a sharp per-
spiration, when the lamp may be removed and the
patient allowed to cool slowly.

The action is more rapid if the patient sit up in an
enclosed chamber like that for mercurial fumigation,
and the lamp, which should be a strong one with three
large wicks, i1s placed under a wooden-seated chair.

The action of the bath is greatly accelerated by
previously sponging the patient all over with tepid
water.

Safety lamps protected with wire gauze, and fur-
nished with a cradle to keep the bedclothes up, are
sold at the instrument-makers, and are more free from
risk than the improvised one described above. .

The Vapour Bath.—The patient is put to bed
as in the hot-air bath, and a few feet of vulcanised
india-rubber tubing, fastened to the spout of a tea-
kettle on the fire, bring a supply of vapour into the
bed.

The vapour bath may precede the hot-air bath, and
will greatly quicken the action of the latter.

The aspirator (Fig. 127) consists of a metal-
fitted glass syringe, with an accurately adapted piston,
and capable of holding from 2 to 4 ounces of



204 MISCELLANEOUS

fliid. The nozzle is connected with two short metal
tubes, one at the end, the other at the side, each of

Fig. 127.—The Aspirator.

A shows the actual thickness of the needle.

which is fitted with
a stopcock.

When in use a
sharp-pointed hollow
needle is fitted to the
end tube, while a
piece of india-rubber
tubing connected
with the side tube
serves to convey the
fluid from the syringe
into a vessel. A short
length of flexible
tubing, interposed
between the nozzle
and the puncturing
needle, protects the
latter from jogs while
it is in the wound.

The needle, pre-
viously dipped in
carbolic oil, is thrust

well through the skin, ete., into the cavity to be
emptied ; the piston is raised, and the stopcock is
then opened, when the fluid will be drawn up into
the partial vacuum in the syringe.

When filled, the syringe can be readily emptied,
without withdrawing the needle, by turning the stop-
cock to open by the side tube, through which the

fluid is then expelled.
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This process is repeated until the cavity is emptied,
when the needle is suddenly withdrawn to prevent
the entry of air, and the minute puncture left to
close of itself.

Southey’s cannulee are used to drain off serous
fluid from the cellular tissue of dropsical patients.
They are silver tubes 1 inch long, 1 millimetre in
diameter, and fitted with fine india-rubber tubing to
carry the fluid into a receptacle as it trickles out of
the cannulee. The tubes are supplied with a fine
trocar on which they are threaded, before the puncture
is made. The trocar easily pierces the india-rubber
before it slips through the cannula, and after the
cannula has been inserted into the dropsical tissue to
be drained, the trocar is withdrawn through the
india-rubber tube. In cases of extreme debility,
where ordinary tapping is not available, ascitic fluid
may be drawn from the belly by their means.

Cupping.—Dry and Wel Cupping.

Apparatus.—1. A series or nest of exhausting
glasses. 2. Boxes of lancets of different sizes for in-
cising the skin, called scarificators. 3. A spirit lamp.

The glasses are of 6 oz, 4 oz., 2 oz, and 1 oz in
capacity, of rounded shape, with thick smooth edges
(Fig. 128).

In dry cupping the object is to relieve internal
congestion by drawing the blood into the sub-
cutaneous cellular tissue. The back and loins, where
the skin is tolerably loose, are most suitable places
for this proceeding.

The Operation.

Step 1. Light the spiritlamp, direct the patient
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to sit forwards, and lay bare the back ready for the
glasses, which should be placed on the bed within
reach of the operator’s right hand.

Step 2. Rarify the air in a glass by plunging the
flame into it for a second, and then quickly place
the mouth of the glass on the skin; leave it there
while a second and third glass are heated and applied.

Fig. 128, —Cupping Glasses, Lamp, Secarificator, and Spirit Bottle.

Then the first glass should be removed, and its vacuum
restored before it is replaced. When the glasses are
put on again, their rims should not lie exactly in the
rings marked on the skin by previous applications, or
the bruises may inflame and slough afterwards at
these parts. The application and removal of the
glasses should be done as lightly as possible to
prevent all unnecessary pain. The glass is easily

lifted by slipping the finger-nail underneath, and thus
letting air into the vacuum.
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A few repetitions of this incomplete vacuum cause
the skin to puff up readily into the glasses, and much
blood is thereby attracted into the cellular tissue.

Wet or Bloody Cupping.—When it is desirable to
take blood from the body, the skin is also punctured
or scarified by the scarificators ; half a dozen incisions
being made at a blow by as many lancets protruding
from a box, when a spring it holds is touched. The
glasses are then laid over these incisions, and the
necessary amount of blood sucked out by their ex-
hausting power. A serew pin (seen on the top of the
scarificator in the figure) regulates the distance to
which the lancets shall protrude from the box and
enter the skin. They should cut through the skin
to the cellular tissue, and therefore must protrude
farther for the thick skin of the back than in other
parts where the skin is thin.

The artificial leech is a cupping apparatus which
combines a scarificator and an exhausting syringe.
The apparatus is not easy of use, and is only to be
employed when leeches are not available.

Leeches.—Each leech should draw about 2
drachms of blood, and if the bite is well fomented,
another drachm will escape from the wound after-
wards.

Before the leeches are applied, the skin should be
well washed with warm water, and carefully dried.
The leeches should not be taken from their box, but
the box inverted over the part, when they will quickly
fasten themselves. If the leeches are applied in a
dependent position, a soft napkin may be pinned
round the box to support them as they grow heavy,
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and to enable them to suck as long as possible. They
should be allowed to drop off ; if pulled off they are
apt to tear the wound, or leave some of their teeth
in it, which cause irritation afterwards.

The leech is put into a little glass with a small
hole at one end through which his head may reach
the part, when leeching the gums, the cervix uteri,
or the rectum. Leeches should not be applied to the
eyelids nor the scrotum, as large ecchymoses are very
apt to follow their bites in these parts.

If the leeches do not bite readily the part should
be wetted with blood or warm milk, and the leeches
put into lukewarm water a few minutes. Immersion
in small beer is also said to stimulate them to bite.
The bite is tripartite ; three saw-cuts, 5% of an inch
long, radiating from a centre (see Fig. 129).

If the bites bleed longer than is desired, they may
be stopped by pinching
the skin between the
finger and thumb,wiping
the bite thoroughly dry,
and filling it with u
little bit of amadou or
fine sponge, soaked in
solution of perchloride
\ of iron; a larger piece
Fig. 120.—A Leech-bite; and a Leech- of amadou is placed

bite secured with a Needle. over the ﬁI‘Et, and the
whole compressed with a turn of a bandage or long
strip of plaster. If this fails, a sewing needle may
be passed through the skin beneath the centre of
the bite, and the bleeding surface constricted by
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of the wound in the thorax from compressing the
tube.

As the cavity of the wound gradually fills, the
granulations tend to push the tube out, and it will
therefore require to be shortened from time to time ;
but this should not be done too hastily. Its use
should be continued in abscesses until the cavity is
completely closed, and in wounds so long as even
trifling oozing exists. The drainage tubes should be
kept immersed in 1 to 20 watery solution.

Either carbolised silk or metallic sutures may be
employed in aseptic operations. The former are
prepared by immersing a reel of tightly-twisted silk
for several weeks in 1 in 20 watery solution of car-
bolic acid.

Carbolised or chromicised catgut is used for ligaturing
vessels when torsion is not advisable ; the chromicised
catgut resists absorption for a much longer time than
the carbolised ; both ends of the ligature are cut
short. The carbolised catgut should be kept im-
mersed in an oily solution (1 part to 5).! The
chromicised catgut is kept dry on reels, but it should
be moistened by 1 in 20 carbolic acid solution before
it 1s used.

The spray producer commonly employed consists of
a modification of Siegle’s steam spray producer.? A
1 to 20 watery solution of the acid is placed in the
glass bottle which forms part of the apparatus, and

1 For preparation, see Mr. Lister’s article on “ Amputation,” in
2d edition of Holme's Surgery, vol. v. p. 622,

2 To be obtained of Young, Edinburgh, or Mayer and Meltzer,
or of Allen, or of Marr, or Matthews, in London.

Q
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this, mixing with the steam from the boiler, makes
the spray of about the strength of 1 to 30. By
this means an atmosphere charged with carbolic acid
is maintained in the neighbourhood of a wound
during an operation or the changing of dressings.
The spray is considered by Sir Joseph Lister as the
least important factor in his antiseptic system, and its
use is now omitted by many surgeons. If it be not
used the wound must be washed thoroughly with 1
in 20 watery solution of carbolic acid before it is
closed. The spray, however, is the best means of
keeping the wound, the instruments and the surgeon’s
hands continually irrigated with the carbolic solution,
and the wound is less irritated by its use than by
the application of the 1 in 20 solution to it from
time to time during the operation and at its termina-
tion.

The following are the materials required for dress-
ing wounds with carbolic acid :—

1. Watery solutions (1 part in 20 and 1 part in
40). 2. Oily or glycerine solutions (1 part in 10 and
1 part in 20). 3. Old linen—lint. 4. Prepared cat-
gut ligatures. 5. Drainage tubes of various sizes.
6. Carbolised silk or metallic sutures. 7. Oiled silk
protective. 8. Antiseptic gauze. 9. Hat lining (i.e.
thin macintosh cloth). 10. Loose pieces of gauze to
be used for packing. 11. Gauze bandages. 12
Safety or “nursery” pins. 13. Spray producer.
14. Syringes. 15. A gum-elastic catheter. 16.
Piece of india-rubber tubing. 17. Sponges soaked
in 1 to 40 lotion. 18. Elastic webbing bandages of
various widths.
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TREATMENT OF WOUNDS

To dress a recent wound.

1. All heemorrhage having ceased, wash the part,
and syringe out the wound thoroughly with 1 to 20
lotion under the spray; and then cover the wound
with a guard soaked in 1 to 40 lotion.

2. Prepare the dressing, if this has not been
previously done, by folding gauze into eight layers
of a size sufficient to envelop the part; place a sheet
of hat lining of equal dimensions between the two
outermost layers.

3. Cut a piece of protective a little larger than the
surface of the wound ; then remove the guard under
the spray, and apply the protective, moistened in
1 to 40 lotion, over the edges of the wound.

4. Place two or three folds of gauze wrung out of
1 to 40 solution over the protective, large enough
to overlap it, and apply the dressing, wrapping it
carefully over the part, and taking care that the
centre of the gauze be placed immediately over the
wound, and that the spray be steadily maintained
until the part is well covered in.

5. Fix the dressing securely by carrying a gauze
roller evenly and firmly over and around the mass,
taking care well to cover in the edges. Fasten down
the dressing by an elastic bandage carried along its
margins, to ensure that the dressing shall fit closely to
the skin during the patient’s movements.

6. Finally secure the bandage with safety pins so
inserted as to prevent the possibility of the dressing
shifting at any part. Care must be taken not to
thrust the pins through the sheet of hat lining, or

its efficacy will be destroyed.
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Should the surface of the part to be enveloped by
the dressing be uneven, as in the neighbourhood of a
large joint, or should the discharge be likely to prove
very abundant, it is a good plan to place loosely
crumpled up pieces of gauze inside the dressing
before closing it ; these serve to adapt it closely to
the part.

In cases of compound fracture, the wound is first
dressed as above described, while an assistant main-
tains the limb in good position ; padded splints are
then applied over all.

In changing a dressing, care should be taken, by
placing the hand over the seat of the wound, to pre-
vent the gauze from being raised from the surface
before the spray can be directed over the wound. .

All dressings should, as a general rule, be changed
within twenty-four hours at furthest from the time
of being first applied; but during the subsequent
progress of the case, the gauze may be left undis-
turbed for periods varying from two days to a week,
provided that no discharge shows beyond the edge of
the folded dressing.

In situations where there is not a sufficient surface
of skin available for the gauze to extend beyond the
vicinity of the wound, for example, about the pubes
after herniotomy, the deficiency in size may be com-
pensated by increased thickness of the dressing, the
gauze being used in sixteen or even thirty-two layers
instead of eight.

To perform an ordinary operation, such as an ampu-
tation or the excision of a tumour.

1. Shave the skin if necessary, and purify it with
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1 to 20 watery solution. It is well to do this some
hours before the operation, and then to envelop the
part in a towel moistened with 1 in 20 solution.

2. Make the necessary incisions under the spray,
the instruments, sponges, and the hands of the operator
having been previously purified by dipping into a
watery solution of the acid, and the neighbourhood of
the part to be operated upon being guarded by towels
soaked in 1 in 20 watery solution.

3. Secure all vessels with carbolised or chromicised
catgut, as fine as is consistent with a due amount of
strength.

4. Insert drainage tubes, varying in size and
number with the size of the wound ; remembering
that more oozing takes place during the first twenty-
four hours from a wound to which carbolic acid has
been applied than from one which has not been so
treated.

5. Bring the edges of the wound into very accurate
apposition by numerous sutures, leaving only an
interval at one end for the extremities of the drainage
tubes. This is most securely achieved by Lister’s
button suture, described on p. 232.

6. Apply protective, moist gauze, and after packing
inequalities with pieces of loose gauze, adjust the
main dressing as before.

To open an abscess.

1. Cleanse the surface of the part with 1 to 20
lotion, and shave it if necessary.

9. Make the required incision under the spray,
with a knife previously dipped in 1 to 20 solution.

3. Having pressed out the pus, insert a drainage
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tube, or a strip of lint soaked in 1 to 10 oily
solution.

4. Next place over the incision a small piece of
gauze wetted in the watery solution, and over all
apply a dressing as above directed.

In cases of chronic effusion of fluid in the bursa
patelle, or of small abscesses in situations where a scar
is undesirable, the fluid may be evacuated under the
spray by a puncture with a tenotomy knife ; a small
drainage tube is then inserted, and a pad of gauze
applied and retained by a bandage.

In the case of ischio-rectal abscess, the parts should
be first well washed in 1 to 20 solution, and the
abscess opened under the spray ; a pad of lint soaked
in a1l to 10 solution of the acid in glycerine or oil,
should then be applied and retained in place by a T
bandage, and this dressing should be changed every
five or six hours.

The patient should be directed before defwecation,
to draw the pad and bandage to one side, at the same
time keeping the wound covered. The parts should
be well cleansed with the solution before the pad is
~ readjusted.

Chloride of zine in aqueous solution of forty grains
to the ounce is a powerful antiseptic. A single appli-
cation of it to a recent wound, though without pro-
ducing a visible slough, will prevent the oceurrence of
putrefaction in the cut surface during a period of from
forty-eight to seventy-two hours. Hence it is applied
to operation wounds in situations which render the
subsequent avoidance of putrefaction impossible, as
for example about the jaws, or in the vicinity of the
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anus. It is also employed to disinfect septic sinuses
due to caries, tubercular lymphatic glands, etec., after
the diseased tissues have been scraped away. The
best way to apply it is by means of a sponge
moderately soaked with the solution. The excess of
the liquid should be mopped out with a carbolised
sponge. It should not be applied to surfaces which
are expected to unite by the first intention.

The sharp spoon is ap instrument recommended by
Professor Volkmann, of Halle, for scraping carious
bone. He also employs it for clearing out the
pyogenic membrane of putrid abscesses and sinuses,
and removing all granulations around the diseased
bones after excision. It is also used for scraping
away the diseased tissues in lupus, and the caseous
material from tubercular sores and glands.

Sir Joseph Lister has of late employed a modifica-
tion of the quill suture, which he has named the
Button Suture (see Fig. 132). By this method a wire
is carried across the bottom of the wound so as to
bring a large surface of the flaps into close adaptation ;
the wire also maintains the parts in apposition, and
prevents them from being lifted asunder by serous
effusion, swelling, or by unavoidable movements when
the dressings are changed. To release the tension if
the swelling of the parts afterwards needs it, the wires
are easily detached from the leaden plates, and again
made fast. So, likewise, the stout wire stitches of
relaxation (b in Fig. 132) can be loosened when
needed.

Boracic acid is an extremely bland and unirritating
antiseptic, but, owing to its non-volatility, is applicable
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only for the treatment of superficial wounds. The
crystals, which are very soft and unctuous, are much
more soluble in hot than in cold water.

Fig. 182.—Lister’s Button Suture,

a a'. Lead buttons united by stout silver wire passed through
the substance of the flaps.

b. Stout silver wire stitches of relaxation, passed at some little
distance from edges of flaps,

¢. Fine wire, or silk or horse-hair stitches of coaptation, passed
as close as possible to the edges of the flaps,

d. Mouth of the drainage tube, cut level with the surface of the
skin, and with two pieces of silk attached to the orifice to prevent
it from slipping into the wound.
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Boracic acid is employed in three forms :—

1. As a cold saturated aqueous solution,

2. As boracic lint ; this is prepared by immersion
in a boiling saturated solution, whereby the lint when
dry contains nearly its own weight of the crystals.

3. As boracic ointment of different strengths.

T'o dress ulcers of the leg.

1. First cleanse the sore with solution of chloride
of zinc (40 grains to l.ounce), or with iodoform, and
well wash the surrounding skin with carbolic lotion
(1 to 20).

2. When the discharge has become quite sweet,
apply a piece of protective, rather larger than the
sore, moistened in boracic lotion.

3. Place over this a fold or two of boracic lint,
soaked in the lotion, and large enough to extend for
an inch or more over the edge of the protective.

4, Finally, retain the dressing with an ordmary
bandage. L

This may be left undisturbed for a perlﬂd va.r}rmg
from two to five days, according to the amount of -

1 Now officinal in the British Pharmacopeia. Bﬂi( Marhnda,les »;,_ N
- -

formule give smoother preparations. They are as follow :—

No. 1. No. 2. e i
Paraffin . : . O parts | Paraffin . 2 . b parts
Vaselin . g SR O Vaselin . : o [ AR
Boracic Acid in fine Boracic Acid in fine
powder : W powder : Sl

No. 1 is for spreading on lint.

No. 2 is softer, for anointing the skin directly.

The acid should be in fine powder, and the paraffin and vaselin
be thoroughly rubbed together while the powder is slowly added.
If this is not dome, the paraffin will remain lumpy and the

ointment will want smoothness.
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discharge. It is often more convenient to purify the
sore by means of the boracic lint soaked in the boracic
lotion changed every few hours and without the inter-
vention of the protective.

The lint soaked in boracic lotion may also be used
in the same way as an ordinary water dressing-to foul
ulcers, or to deep burns with foul sloughs. It then
requires changing once a day or oftener.

The ointment may be employed spread on thin
linen, to dress superficial ulcers—no protective is then
used.

Salicylic acid, recommended by Professor Thiersch,
of Leipzig, has come into use as an efficient antiseptic.!

This acid is inodorous, non-volatile, and less irri-
tating than carbolic acid ; it is soluble at the ordinary
temperature of the air in the proportion of 1 part to
300 of distilled water,

The following are the preparations employed :—

1. An agueous solution (1 part of acid to 300), used
for washing and irrigating wounds, and as spray.
Salicylic spray causes sneezing and coughing, hence
the carbolic spray is often substituted for it. It
should not be used for the instruments, because the
steel is oxidised in a solution of salicylic acid. The
sponges should be washed in carbolic acid solution.

2. A dressing, consisting of cotton wool, jute, or
silk charged with the acid in the proportions of 3 and
of 10 per 100.° The wool of the latter strength is

! See the London Medical Record of May 26 and June 2,
1875, pp. 317 and 334.

? The prepared wool may be obtained in London from all
surgical instrument makers,
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usnally coloured with carmine to distinguish it from
the weaker preparation. The jute is more absorbent
than the wool. The silk is very absorbent and very
elastic ; it is prepared from waste material, but it is
nevertheless dearer than the wool. No protective is
required, as the salicylic acid is not very irritating.

3. Salicylic cream 1s sometimes applied around a
wound on which the dressing is left for some time ;
it protects the skin from the irritation of the dis-
charges. It is prepared by mixing salicylic acid with
glycerine in sufficient quantity to form a ereamy liquid.

4. Salicylic ointment is prepared with the same
base as boracic ointment (p. 233). The salicylic acid
is present in it in the proportion of 1 part in 30.

Jodoform 1s employed instead of carbolic and sali-
eylic acids. It is used in powdered crystals or in
solution in oil of eucalyptus, or in ether ; or suspended
on gauze or cotton wool by soaking them in the etherial
solution and afterwards drying it. The gauze and
wool contain either 10 per cent or 50 per cent of
iodoform. The former strength is commonly em-
ployed. These preparations are much dearer than
either salicylic wool or sal-alembroth wool, and equally
good results may be obtained with either of the latter
as with iodoform.

Todoform is much employed as an antiseptic on
wounds in regions such as the mouth, where antiseptic
dressings cannot be employed. After excision of the
tongue, the stump may be dusted with the powder or
painted with the solution. The powder is used as an
application to tubercular sores and sinuses, and isthought
to be particularly beneficial to them, owing to its de-



236 MISCELLANEOUS

structive action on the tubercle bacilli. The powdered
iodoform may be thrown on wounds by means of a
pepper-castor, but it can be more evenly applied by
means of an insufflator, which also greatly facilitates the
application of the powder to cavities such as the mouth.

If it be proposed to dress a wound with iodoform,
the carbolic, salicylie, or mercurial solutions must be
employed during the operation, with all the thorough-
ness detailed in the description of carbolic dressings.
The wound having been sutured and the drainage
provided, iodoform powder should be freely blown
over the wound and the skin around; layers of
wool should then be applied in sufficient quantities
to cover the wound well, to absorb its discharges, and
to exert a moderate amount of elastic pressure upon
it when they have been fixed in position and com-
pressed by a bandage.

Mercurial Dressings are much cheaper than
carbolic gauze or iodoform or salicylic wool dressings ;
they have probably not yet reached their final and
most perfect form, but the following are the best
preparations and materials at present employed :—

1. Solutions of Perchloride of Mercury in water in the
proportions of 1 in 500 and 1 in 2000.

The 1 in 500 solution is used for cleansing the
skin of the patient previous to an operation: for
soaking the operation towels, the bandages, draw-
sheets, or other materials likely to come in contact
with the dressings and to get soiled by discharges
for disinfecting recent wounds and compound fractures
and occasionally for washing out wounds or joints
which have been opened by operation.
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The 1 in 2000 solution is used for wetting the
hands of the surgeon and the assistant ; for moisten-
ing the deep dressing of gauze; for soaking the
‘guard’ and for washing the parts about a wound at
the time the dressings are changed.

Sublimate gauze and wool.—This is prepared by
soaking the gauze and wool in a solution composed
of 10 parts of corrosive sublimate, 500 parts of
glycerine, and 4490 parts of alcohol.

3. Sal-Alembroth gauze and wool.—Sal-alembroth
is a double salt of mercuric chloride and ammonium
chloride, which is very soluble in water.

The gauze contains 1 per cent of the salt and the
wool 2 per cent; both are coloured blue with an
aniline dye which is turned red by the alkali in the
discharges from wounds.

When the wool is moistened by the discharges
from a wound it becomes very irritating to the skin,
and often causes an eruption of papules or an ecze-
matous inflammation.

The gauze is employed to protect the skin from
the irritating action of the wool, but to secure this
result it is necessary to remove the sal-alembroth
from it by some means which will leave it aseptic.
The gauze is perfectly aseptic owing to the 1 per
cent of sal-alembroth which it contains, and if it be
wrung out of 1 in 2000 solution of perchloride of
mercury, the sal-alembroth will be largely dissolved
out, but the gauze will remain aseptic, slightly anti-
septic, and at the same time unirritating.

The general rules with regard to cleansing the skin
of the patient, the instruments and the hands of the
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operator have been fully detailed with the description
of the method of dressing wounds with carbolic acid,
and they apply equally when mercurial dressings and
solutions are used.

When mercurial dressings are employed, carbolic
acid solutions are always used for the spray, for the
instruments, and for washing out the sponges, and
they may be used, in the strengths above mentioned
(p. 226), for all purposes instead of the solutions of
the perchloride.

In dressing a wound with mercurials no protective
is used. A few folds of gauze wrung out of the 1 in
2000 solution is applied directly to the skin; wool,
in amount varying with the quantity of discharge
which is expected, is next laid on and the whole fixed
in position with an ordinary bandage, or, as is pre-
ferred by some surgeons, a bandage which has been
soaked in 1 in 500 solution of the perchloride and
dried. No macintosh is required.

Lasting Dressings.—Since the introduction of
the aseptic method of treating wounds, it has been
the aim of many surgeons to find a method by which
the theoretical perfection of one dressing from first to
last might be obtained. To secure this result it is
necessary that no substance be placed in the wound
which cannot be left there permanently, and that the
material employed as a dressing should be efficiently
antiseptic and capable of absorbing all the discharges
which flow from a wound from the time of its
infliction to that of its complete union.

In this connection the following points call for
consideration :—
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1. The ligatures should be made of some aseptic
material capable of ultimate absorption. The car-
bolised or chromicised catgut fulfils this indication.
Tightly-twisted silk, which has been for some weeks
immersed in 1 in 20 watery solution of carbolic acid,
may be safely employed as sutures to be left in the
tissues, as, for instance, for closing the pillars of the
ring in operations for radical cure of hernia.

2. Drainage. The india-rubber tubes commonly
employed are a great drawback to the perfection of
lasting dressings as the dressings must be changed
from time to time, in order to shorten the tube. No
really satisfactory method has yet been found for
getting rid of this difficulty. Strands of catgut may
be used as drains for small wounds, with serous
discharge, but they are useless if the discharge
becomes purulent. Again they are sometimes ab-
sorbed too rapidly and sometimes not rapidly enough.
The same objections apply to decalcified bone tubes,
whether drilled from ox-bones or made of chicken
bones. The tibiee and femora of chickens having
been scraped clean, should be decalcified in a 20 per
cent solution of hydrochloric acid. Next the marrow
and endosteum should be removed, and after the bones
have been trimmed and perforated they should be
placed in a 10 per cent solution of carbolic acid in
olycerine. They are non-rritating, drain well, and
they are absorbed more or less. The carbolised tubes
resist absorption for about 8 days, and when chromi-
cised they resist it still longer. The objection to
them is that it is impossible to know how long the
tube will be required, and the one selected may be
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absorbed too soon or may remain unchanged after the
wound has healed. In dressing small wounds, if the
bleeding be thoroughly stopped and the blood in the
wound be mopped out just at the last moment, and if
the wound be left a little open at one part and evenly
and firmly supported by wool-dressings, all aids to
drainage may be omitted. If portions of larger
wounds be left freely open and large quantities of
wool-dressings be employed it is possible in many
cases to dispense with drainage tubes.

For this purpose antiseptic absorbent wools im-
pregnated with iodoform, salicylic aecid, or sal-alem-
broth, render the change of dressing infrequent.
Exact coaptation of the wound-surfaces and perfect
rest of the wounded part are secured by the pressure
of the wool ; whilst the discharge which always escapes
from a wound during the first twenty-four hours is
absorbed by the wool and dried in its meshes without
reaching the surface and thereby getting inoculated
with the germs of putrefaction.

Lasting Dressings may be used for the treatment of
all aseptic wounds in the following method, for which
dressing the knee-joint is taken as an example. The
diseased tissues having been removed, all the cut
vessels visible are tied with catgut, but the Esmarch’s
band is not removed till later. The wound is next
washed out with some antiseptic (1 in 40 parts solution
of carbolic acid), and the skin sutured along the
transverse part of the incision. The two lateral
horns of the cut are left open to permit of the escape
of discharge. No tubes should be employed. If
mercurial dressings are used, some of the wet gauze
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1s first applied, and over that wool is wrapped round
the joint in layers, forming an ensheathing mass of 6 or
8 inches in thickness. If iodoform or salicylic wool be
employed, iodoform powder is first blown over the
wound, and then large quantities of the wool are
wrapped round the limb ; the wool is fixed in position
and firmly compressed by a mercurial bandage. The
limb is raised to a vertical position with the body, and
finally the Esmarch’s band is removed. If any blood
show through the dressing the stain should be washed
over with 1 in 500 solution of perchloride of mercury,
and more wool with firmer compression should be
applied. The limb should be kept elevated for twenty-
four hours. If all goes well, the limb will be free from
pain, and the temperature may remain perfectly
normal or only rise to 101° F.-102° F. on the second
and third days, and then fall to the normal range. In
such a case, if no discharge appears through the
dressing, the latter may be left undisturbed for four or
six weeks, and when removed at the end of that time,
the wound will probably be found healed. If, how-
ever, pain is complained of, or if the temperature rises
to 101° F.-102° F. after the third day, the dressings
should be removed and the wound examined.

Todol is used in place of iodoform for dressing
open sores or soft chancres where the disagreeable
odour of iodoform is disliked. It has less antiseptic
power, and does not control the course of suppurating
sores so well as iodoform.

Dried Geerman peat moss is an excellent antiseptic
absorbent dressing where constant abundant discharge
takes place : such as, after lithotomy, nephrotomy, ete.

R
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The moss will take up many times its weight of liquid
while keeping the patient and bed dry, and preventing
decomposition of the fluid it absorbs.
Irrigation.—The continual flow of ice-cold water
is used to prevent inflammation of certain wounds.
In using cold, it is particularly necessary that the
temperature of the water remain steady, for altera-
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Fig. 183.—Irrigating a wound.

tions of temperature cause alterations in the capacity
of the blood vessels, and promote congestion rather
than diminish it ; hence irrigation, hadly attended to,
becomes an evil instead of a benefit. The simplest
way (see Fig. 133) of arranging irrigation is to lay
the limb in an easy position on pillows, protected by
a sheet of india-rubber cloth, weighted at one corner
to draw the cloth into a channel, down which the
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water trickles into a receiver under the bed ; over the
limb a jar, wrapped in blanket, is suspended. This
is filled with water from time to time, and kept
charged with lumps of ice. A syphon is made by a
few feet of fine india-rubber tubing reaching from the
bottom of the jar to the wound, the escape of water
through the tube being moderated b}r drawing thf:
It is sufficient that*the wound should be kept con- |
stantly and thoroughly wetted ; more tha.n tha,t 15,”_
waste of cooling power. :

A spiral coil of india-rubber tubing dlSpﬂSEd rnund -
the part to be cooled is a more rapid-and wefficient -
method of refrigeration ; the coils, made large enough
to fit loosely, should be held together by an inter-
lacing narrow tape. When in use, one end weighted
to make it sink is put into a vessel of ice-cold water
placed 2 or 3 feet above the patient, and the other
end, provided with a small tap to regulate the flow, is
dropped into a receiver on the floor. If the receivers
are wooden buckets, well wrapped in blanket, the
occasional addition of a lump of ice keeps the tempera-
ture of the water sufficiently low, and by changing
the position of the vessels as the upper one empties
and the lower one fills, the current is made to pass
backwards and forwards as long as required.

Leiter’s tubes are fine gaspipe metal tubes laid up
in coils, and the coils bent into various shapes, so that
any part of the body may be fitted with a coil through
which water flows continuously, and thus a constant
supply of heat or cold applied as may be desired.

Esmarch’s Irrigator.—This is a simple contrivance
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for washing out wounds and sinuses with a stream of
water. It consists of a tall can of block tin (see Fig.
134), with an orifice at the lower
end, to which a couple of feet of
india-rubber tubing are attached.
The tube is fitted with an ivory
nozzle and a hook, so that when
the stream is not wanted the flow
of water is stopped by hanging
_ the nozzle on the upper edge of
Fig. 184.—Esmarch's  the can. The stream can be
Lecgwisen made more or less forcible by
raising or lowering the can above the wound.

In the Administration of Ansesthetics the
main points to be borne in mind are :—1. That if the
patient is fit to undergo an operation at all he may
inhale an anasthetic. 2. The patient should be fasting ;
at least four hours should pass between the last meal
and the operation ; especially must all stimulants be
avoided ; this is the most effectual preventive of
sickness. 3. He should be in an easy position, re-
cumbent if possible, clad in a loose but warm night-
dress, which does not interfere with ordinary or
with artificial respiration, should that be suddenly
required. 4. All false teeth should be removed. The
pulse gives the earliest indication of faintness; it
should therefore be constantly under the finger, but
the respiration should also be carefully watched during
the whole administration. The pulse often falls
suddenly at the first flow of blood in an operation,

and syncope may occur. In such condition inhalation
should be immediately stopped.
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The patient must be cautioned not to talk, to avoid
the irritation and coughing anwsthetic vapours some-
times excite while he is speaking. He should also
shut his eyes lest the vapour make them smart. After
inhalation has been continued for a few minutes, the
patient is often quiet and inattentive, though easily
roused by pain. His condition at this stage should be
tested by asking him to give his hand, or by pinching
him gently; if no notice be taken of these stimuli,
the conjunctiva should be touched, and the amount
of winking thus excited will enable the ansesthetist
to judge if the patient will resist when the knife is
applied. No operation should be attempted before
the patient is fully anzesthetised ; any reflex action is
likely to be most dangerous to the patient.

When the patient is deeply narcotised, the jaw
may gape and the tongue sink back till it closes the
glottis. From this cause respiration sometimes ceases,
and danger quickly arises if the chin is not drawn up
to raise the epiglottis. In beginning to inhale, the
quantity of vapour should be small, and gradually
increased.

Patients vary much in the time passed before
recovering consciousness; if they remain soundly
asleep, breathing freely and with good pulse, it is
better to avoid rousing or moving them until they
wake spontaneously ; such patients suffer less from
confusion and vomiting than those who are quickly
alive to what is going on around them.

Signs of Danger.—Sudden failure or irregularity of
the pulse, with pallor, or dilatation of the pupil, or
any alteration of the respiratory movements, are of



246 MISCELLANEOUS

great importance. If any such changes occur, the
angesthetic must be at once removed, a free supply of
fresh air ensured, by suddenly compressing the chest
walls, the tongue drawn well forward with a forceps.
If the breathing do not quickly improve, artificial
respiration must be set up immediately (see p. 252)
and continued for at least an hour before recovery is
despaired of. Stertorous breathing is not alarming
unless accompanied by feeble pulse, shallow respira-
tion, and dilatation of the pupils; with these it
becomes a sign of a comatose condition.

As subordinate adjuvants for faintness the follow-
ing are useful : moistening the tongue and lips with
brandy from time to time, or letting the patient sip a
small quantity from the spout of a feeding cup. In
complete syncope, the continuous galvanic current to
the epigastrium, or a hot iron or scalding water to
the pracordia may be employed, but nothing should
ever interfere with the maintenance of artificial respiration,
which is of far greater efficacy in restoring suspended
animation than anything else.

The inhalation of four or five drops of nitrite of
amyle from a handkerchief is a powerful restorative
in syncope.

Elevation of the trunk and lower extremities, so
that the head hangs perpendicular for a few seconds,
has rapidly revived patients from severe syncope.

The anwsthetics in general use are Ether; Chloro-
form, Bichloride of Methylene, Nitrous Oxide Gas,
and the so-called A. C. E. Mixture.

The Administration of Ether.—The rules which
have been already laid down to be observed when
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giving anzesthetics generally apply to the administra-
tion of ether. Ether depresses less than chloroform,
hence is less liable to produce syncope, but it affects
the air passages more, and therefore may cause con-
siderable bronchial irritation, and the copious secre-
tion of mucus. The inflammability of ether vapour
renders it unsuitable for operations about the face
where the actual cautery is used. Again, during
operations in the "mouth, greater concentration of
the vapour of ether than of chloroform vapour is
required to preserve anwsthesia ; this necessity makes
the latter preferable, because in such cases the patient
of course has his mouth widely open the whole time
the surgeon is employed.

Ether may be safely inhaled from a towel folded
into a cone, and fastened with one or two pins.
Pure ether sp. gr. ‘720 is plentifully sprinkled over
the interior of the cone, which is placed over the
patient’s nose and mouth, that the vapour may be
copiously inspired.

The most perfect method of administering ether is
by Clover’s Gas and Ether Apparatus. By this plan,
nitrous oxide is given first to produce partial insensi-
bility ; the ether tap is then turned on and a mixture
of gas and ether vapour is given which gradually
becomes pure ether vapour. By this method, the
patient is put to sleep more peacefully than by
chloroform ; but, as the apparatus is somewhat
cumbersome, Clover’'s Portable Regulating Ether
Inhaler (Fig. 135) is more generally applicable in
practice. The object of this instrument is to induce
angesthesia gradually by the diminution of oxygen in
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the respired air, and to prevent coughing from the
use of too concentrated a volume of ether vapour
while producing the amount of quietude wanted for
the operation. The patient is made to breathe the
same expired air again and again before he inhales
ether. Two ounces of ether, sp. gr. *720, are put into

Fig. 135,—Clover's Regunlating Ether Inhaler.

the reservoir, and the mask fitted to the face. The
patient respires deeply into and from the bag for a
few seconds, then the ether vapour is gradually
allowed to mix with the air inspired, and the bag
becomes charged with respired air and ether vapour.
In about three minutes anwsthesia is produced.

As soon as insensibility is induced, a small quantity
of fresh air is admitted by lifting the mask from the
face while one or two inspirations are taken, and
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angesthesia is maintained by adjusting the supply of
ether or of air, according to the condition of the
patient.

Administering chloroform.—The best method is by
Clover’s inhaler from a bag containing a definite
mixture of air and chloroform ; but it may safely be
given on a handkerchief, or in various ways, if the
administrator is careful to watch the respiration and
pulse, and to guard against the patient’s taking, by a
sudden deep inspiration, too large a dose of vapour at
once. The patient must never inhale more than four
per cent of chloroform vapour in the air he breathes.
But the vapour, provided it never passes beyond a
definite concentration, may circulate in the blood for
an indefinite time without doing harm. Exact measure-
ment of the quantity of liquid poured on the hand-
kerchief at a time is misleading; as it is no index of
the concentration of the air respired by the patient.
Of far greater consequence is it to ensure a free
supply of atmospheric air, by keeping the evaporating
surface a few inches from the mouth and nostrils.

Nitrous Owzide Gas is given alone for operations not
requiring prolonged anssthesia, such as drawing teeth,
opening abscesses, and any minor operation lasting
about one minute. Clover’s mask, india-rubber bag
and tube, and liquid gas bottle are the apparatus
employed. Care must be taken that the mask fits
closely to the face, for nitrous oxide gas causes no
strugeling or excitement when inspired pure, but the
admixture of a small quantity of common air produces
the well-known effects of laughing gas. Insensibility
is obtained in about thirty seconds; by which time
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the patient, being then not merely narcotised but
partially asphyxiated, must be allowed to breathe
pure air a few times before the gas is again inhaled.

It is during this short-lived unconsciousness that
the operation is performed. If the operation is pro-
longed for more than a few seconds, the gas may be
inhaled again. But the necessity for frequent inter-
ruptions to allow the patient to breathe pure air renders
nitrous oxide gas unsunitable for long operations.

Bichloride of Methylene is objectionable on account
of its uncertain composition. A mixture of four parts
of ether with one of chloroform acts as well, and its
composition is known.

The so-called A. C. E. mixture, consisting of alecohol
one part, chloroform two parts, and ether three parts,
may be used where ether is absolutely prohibited,
either through the seat of the operation being at the
mouth, or the patient being the subject of chronic
bronchitis with emphysema, in whom ether is liable
to intensify the bronchitis. The A. C. E. mixture,
and the mixture of ether and chloroform, may bhe
administered by Clover’s Ether Inhaler in the same
way as directed for ether. Perhaps in abdominal
sections, ligaturing of the larger arteries, setting
fractures, and in most ophthalmic operations, ex-
cepting squint, these mixtures are to be preferred
to ether.

Cocaine, in the form of hydrochlorate of cocaine,
is largely used for procuring insensibility over limited
areas during short operations. If cocaine is applied
to a surface of skin or mucous membrane, it pro-
duces first a semsation of warmth, then complete



COCAINE 251

insensibility to pain. With solutions of 10-15 per
cent, Insensibility comes on in two to five minutes
after its application, and in about one to two minutes
if the fluid is injected under the surface to be operated
upon. The duration of insensibility is shortlived, and
seldom continues more than twenty to thirty minutes;
and even then usually so much recovery of sensation
is gained in eight or ten minutes that if the opera-
tion exceeds that period, the injection or washing
of the surface implicated must be repeated.

When applied to the conjunctiva it produces, as
well as insensibility of that membrane, dilatation
of the pupil. Both effects come on slowly and pass
away in periods varying from half an hour to one
hour, For the conjunctiva a 4 per cent solution
is used, dropped under the lids three or four times
at intervals of three or five minutes. After the
third application the mucous and submucous tissues
are quite insensitive, and various operations such as
squint and others may be safely performed. When
operating on the nasal passages, e.g. for removal of
polypi, the meatuses should be well washed with the
20 per cent solution injected with a spray producer,
five minutes before the polypi are attacked. Cocaine
is also used to allay the irritation of coryza, hay-fever,
and the like.

The cocaine solution 10-20 per cent may also be
freely painted over the tonsils and fauces before
excising the tonsils or operating on the palate.

Cocaine is of great service in assuaging the pain
caused by articulation and deglutition in cases of pain-
ful ulcer of the tongue (epithelioma, syphilis, etc.)
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The inhalation of the spray is very useful in certain
over-sensitive conditions of the fauces and larynx,
during laryngoscopy, or operations on the larynx.

In acute gonorrhecea or irritable bladder the 20
per cent solution is very effective in assuaging the
pain that follows micturition.

When operating in the urethra, the same solution,
20 per cent, is most efficacious ; and here again three
or five minutes should elapse after the injection, before
the sound is passed or caustic injection applied to the
part to be treated.

In circumcision the prepuce should be subcu-
taneously injected at five or six punctures with the
10 per cent solution five minutes before the knife is
applied. During the stitching together of the cut
surfaces it is well to paint the raw edges from time
to time with the 10 per cent solution.

It is also of some value when painted over piles,
before excision, or in allaying the itching of pruritus
or chronic eczema round the anus.

The solution of hydrochlorate of cocaine is liable
to ferment if long kept. This liability is prevented
by the addition of 1 per cent of boric acid.

Artificial Respiration.—Many plans are em-
ployed ; but the most efficient are the three to be
now described.

Marshall Hall's Method.—Lay the patient on the
floor, with the clothing round his neck, chest, and
abdomen loose ; if wet, remove it, and throw over his
body a warm blanket. Clear out the mouth, and
turn the patient on his face, one arm being folded
under his forehead (see Fig. 136), and the chest raised
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on a folded coat or firm cushion. Next, turn the
patient well on to his side, while an assistant supports
the head and arm doubled underneath it (see Fig.
137), and confines his attention to keeping the head

Fig. 136.—Artificial Respiration. Marshall Hall's method. 1st position.

forward and the mouth open during the movements
to and fro. When two seconds have elapsed turn
the body again face downwards, and allow it to
remain so for two seconds, and then raise it as before.
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Fig. 187.—Artificial Respiration. Marshall Hall’'s method. 2nd position.

This series of movements, occasionally varying the
side, should be repeated about fifteen times a minute
and continued until spontaneous respiration is vestored,
or until two hours have been thus spent in vain.

Silvester’s Method.—Lay the patient on his back on
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a flat surface, the head and shoulders supported on
his coat folded into a firm cushion. Loosen all tight
clothing, and if wet replace it by a warm dry blanket,

Fig. 138.—Artificial Respiration. Silvester's Method.
Expanding the Chest.

his arms being outside the blanket. Clear the mouth
of dirt, blood, etc., draw the tongue forwards, and
fasten it to the chin by a piece of string or tape tied

Fig. 180.—Artificial Respiration. Bilvester's Method.
Compressing the Chest.

round it and the lower jaw. Next, standing at the
patient’s head, grasp the arms at the elbows, and
draw them gently and steadily upwards till the hands
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meet above the head (see Fig. 138); keep them so
stretched for two seconds. Then slowly replace the
elbows by the sides, and press gently inwards for two
seconds (see Fig. 139). These movements are repeated
without hurry about fifteen times a minute, until a
spontaneous effort to breathe is made, when exertion
should be directed to restoring the circulation by
rubbing the limbs upwards towards the body, and by
placing hot bottles at the pit of the stomach, to the
arm-pits, between the thighs, and to the feet. Should
natural breathing not commence, artificial respiration
should be continued for two howrs before success 1is
despaired of.

Howard’s Method—RULE 1. For ejection and drain-
age of fluids, etc., from the stomach and lungs.

In cases of drowning, the stomach is often dis-
tended with water, swallowed by the gasping sufferer,
and the mouth and air-ways clogged with mud, weeds,
ete. These things hinder contraction and expansion
of the thorax, and consequently expulsion and in-
draught of air.

Position of patienf,—Face downwards; a hard roll
-of clothing beneath the pit of the stomach, making
that the highest point, the mouth the lowest. The
forehead resting upon the forearm or wrist, keeps the
mouth from the ground (see Fig. 140).

Position and action of operator.—Place the left hand
well spread upon the base of the chest to left of the
spine, the right hand upon the spine a little below
the left. Bear upon the hands so placed, with a
forward motion of the body, and with as much weight
and force as the age and sex of the patient will justify.
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End this pressure in two or three seconds with a
sharp push which helps to jerk yourself back to the
upright position. Repeat this manceuvre two or

\

Fig. 140.—Expelling Water from the Stomach.

three times if matters continue to be ejected from
the mouth.

RuULE 2. To perform Artificial Respiration.

Position of patient.—Face upwards ; the hard roll
of clothing beneath the chest with shoulders slightly
inclining over it. Head and neck bent back to the
uttermost. Hands on top of head (one twist of a
handkerchief round the crossed wrists will keep them
there). Rip off clothing from neck and waist (see
Fig. 141).

Pusition of operator—Kneel astride of the patient’s
hips ; place your hands upon his chest, so that the
ball of each thumb and little finger rests on the inner
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border of the free margin of the costal cartilages, the
tip of each thumb near or upon the Xyphoid cartilage,
the fingers fitting into the corresponding intercostal
spaces. Fix your elbows firmly, making them one
with your sides and hips ; then—

Action of operator.—Pressing upwards and inwards
towards the diaphragm, use your knees as a pivot,
and throw your weight slowly forwards, until your
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~ Fig. 141.—Compressing and Expanding the Chest.

face almost touches that of your patient. End with
a sharp push which helps to jerk you back to your
erect kneeling position. Rest three seconds: then
repeat this bellows-blowing movement as before, con-
tinuing it at the rate of from 7 to 10 times a minute.
When a natural gasp occurs, take the utmost care to
gently aid and deepen it into a longer breath until
respiration becomes natural. When practicable, have
the tongue held firmly out of one corner of the mouth
by the thumb and finger armed with dry rag.
NorE.—Avoid impatient vertical pushes. The
squeezing force must be increased gradually up to
S
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the maximum suitable to the age and sex of the
patient.

Abandon o case as hopeless without at least one hour’s
ceaseless effort,

Richardson’s Ether Spray Producer (Fig. 142)
consists of a tube on which two india-rubber bags
(Higginson’s pump) are placed ; one, protected by a

Fig. 142.—The Spray Producer,

silk net, acts as a reservoir ; the other, furnished with
a valve, is the pump ; these drive a constant current of
air over the tip of a fine tube projecting from a flask
- of ether; the current of air sucks up the ether and
throws it in fine spray on the surface to be chilled by its
evaporation. The ether for this purpose must be very
pure and dry, having a specific gravity of 720, or the
evaporation will not be sufficiently rapid to produce
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congelation. The first effect of the spray is a numb-
ing aching pain with reddening of the surface. This
1s succeeded by a pricking pain. In ten seconds, if
the ether be good, a dead white hue spreads rapidly
over the skin, and when this appears the surface is
quite insensible.

The bottle and elastic air-pump may be attached
to the glass jet seen in the corner of Fig. 142, which
then makes an apparatus for injecting astringent
solutions in spray over the nasal passages, the throat,
and air-tubes; but the tubes used for watery fluids
are much wider than that for pulverising ether into
spray. Tannin in solution of 1-5 grains to the
ounce of water, sulphate of zine, or alum in similar
quantity, may be thus inhaled with much benefit by
persons suffering from chronic congestion of the
mucous membranes. '

Subcutaneous Injection.—The syringe for this
operation (Fig. 143) consists of a graduated glass tube
holding from 10 to 20 minims. To the nozzle of the
syringe fine sharp-pointed cannule are screwed on;
they are of different lengths, some of steel, others of
steel gilt; the gilding renders the points blunt, and
consequently more painful to insert. In filling the
syringe, care should be taken not to draw the flud
above the level of the graduation on the tube, that
the exact amount injected may be read off as the
liquid sinks in the tube. The finer the cannula, and
the sharper its point, the less pain is caused by its
introduction. Some persons much dread the puncture;
for them the pain may be entirely prevented if the
surface is numbed by painting it with solution of
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hydrochlorate of cocaine 20 per cent in water before
inserting the syringe, though usually the pain is too
trifling for this precaution to be necessary.

The solution of hydrochlorate of morphia should
contain a grain in 6 or in 12 minims, and be as little
acid as possible. In injecting morphia it should be
recollected that } grain is the usual dose to allay
pain, and produce sleep ; doses even far smaller often
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Fig. 143.—Subecutaneous Injection.

suffice for this purpose, though very much greater
quantities can be administered by injection, where
long use has rendered the patient tolerant of the
drug. The morphia when long kept in solution is apt
to be converted into apomorphia, a powerful emetic,
and thus the solution should be no more than a few
weeks old. Surgical instrument makers now supply
in the cases of the syringe Wyeth’s tablets containing
1 of morphia-sulphate in each tablet. These are
easily dissolved when wanted, and undergo no change.

A spot should be chosen where the skin is loose and

has a good layer of fat, the arm for example, and
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the skin should be steadied by putting it on the
stretch with the left thumb and fingers, while the
point of the cannula, held at right angles with the
surface, 1s thrust quickly, with a slight rotatory
motion, completely through the skin into the sub-
cutaneous cellular tissue. If the fluid is injected into
the skin itself, inflammation and suppuration of the
puncture sometimes ensue. After the cannula is
withdrawn, the finger should be placed for a few
seconds over the puncture, or much of the fluid will
leak out again. When large quantities of solution
(one or two syringefuls) are injected the cannula need
not always be withdrawn, the nozzle can be unscrewed
and the syringe charged again; but more than ten
or twelve drops injected into one place generally
causes much pain, even where the cellular tissue is
very loose.

The syringe and cannula should be carefully cleaned
by sending plenty of cold water through them every
time they are used, or the cannula will rust and
become unfit for use. The point should be frequently
sharpened on a hone.

Collodion is much used in drawing the edges of
small wounds together, ete. Plastic collodion, or the
flexible collodion of the British Pharmacopceia, 1885,
have advantages over the contractile form by furnish-
ing a tougher pellicle, and yielding to the movements
of the skin beneath without cracking. Collodion
should be kept for use in a small wide-mouthed bottle,
with stopper and brush, and when employed should
be laid on quickly in a thick mass, so that the crust it
leaves shall be of one layer. A tougher crust is
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obtained if a piece of muslin is soaked in the collodion
and then laid on the wound, than if the collodion is
used alone.

Vaccination.—The lymph of the vaccine disease
is termed bovine lymph when that disease 1s propa-
gated in the calf, and humanised lymph when propa-
gated in the human subject. In all cases where a
child is employed as the source of lymph, it must be
carefully examined and its family history ascertained ;
for no child that is not clearly in good héalth should
be selected for a vaccinifer. The vaccine vesicle
should be well marked and distended with clear lymph.
Any sign of suppuration about the vaccine should pre-
vent the child from being used as a source of lymph.

When lymph is needed for use, it is taken between
the seventh and tenth days, and preserved on lancet-
shaped slips of bone 1 inch long, called points. These
are dipped in the lymph as it exudes from the vesicle,
and exposed to the air till dry ; they are then wrapped
in paper ready foruse. 'When used, the lymph should
be moistened, by holding the point over a vessel of
steaming water for a few seconds, before inserting it
in the wound made to receive the lymph.

Points often lose the virus in a few days, and
should, if possible, be used on the day they are charged.
The lymph may be much longer preserved if hermeti-
cally sealed in glass fubes. These tubes are about the
thickness of a darning-needle, 3 inches long, and open
at both ends. When the tube is to be charged, one
end is inserted in the lymph exuding from a punctured
vesicle; a drop then enters the tube by capillary
attraction, but filling not more than half its interior ;
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a few shakes of the hand will send the drop a little
farther in. The lymph end of the tube is then taken
in the thumb and forefinger, while the unoccupied part
of the tube is passed once or twice quickly through
the flame of the candle. This rarifies the air, and
while it is warm the end is closed by melting it at the
edge of the flame. The second end is then closed in
the same way as the first. When the lymph is wanted
for use, the end$ of the tube are broken, and the
lymph blown out on to the point of alancet. Lymph
preserved in these tubes retains its efficacy an in-
definite time. The National Vaccine Establishment
(care of the medical officer of the Local Government
Board, London, S.W.) supplies to medical practi-
tioners both points and tubes of humanised lymph
and of calf lymph gratis on application by post ;
letters not needing stamps.

In performing the operation the common lancet
does very well; but two or three forms of narrow
grooved lancets are employed by surgeons for this
purpose. The operation is most successful when the
lymph is transferred direct from arm to arm; the
lancet making the punecture is then charged at the
vesicle of a child vaccinated a week before, and points
are unnecessary. When making the puncture the
surgeon grasps the child’s arm in his left hand and
puts the skin on the stretch over the insertion of the
deltoid with his left forefinger and thumb. He next
pushes the lancet downwards beneath the cuticle,
about 1-10th of an inch to raise a little pocket. He
then charges his lancet with lymph and inserts it into
the pocket, or if using points, inserts the moistened
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point for a minute. As he withdraws the point he
presses down the pocket on the point with his left
thumb nail, that the lymph may be well wiped off the
point and left in the wound. This process is repeated
at four or five places and the operation is complete.
The corium should not be penetrated, or it will bleed
freely and the blood will wash away the lymph ; one
drop of blood is of little consequence ; indeed it shows
that an absorbing surface has been reached. On the
other hand, in taking lymph from a vaccinifer, the
greatest care to avoid drawing blood or anything but
the clearest lymph must be exercised.

The phenomena following the insertion of the
vaccine virus in an infant’s arm are as follows :—On
the second day the puncture is slightly elevated ; on
" the third it begins to grow red; on the fifth it is
marked by a distinet vesicle with a depressed centre
and red areola ; on the eighth the vesicle is perfect,
of pearl-like aspect, full of clear lymph ; the areola,
often little marked by the eighth day, rapidly increases
on the ninth and tenth days, and reaches an inch or
more in diameter. This bright red inflammatory
action in the skin is essential to show the system
is properly infected with the vaccine disease. By the
twelfith day the areola has lessened, the lymph is
yellow, and often escapes by rupture of the vesicle ;
on the fourteenth day the vesicle has dried to a scab,
that falls off on the twenty-first day, leaving a dotted
cicatrix, the vestige of the multilocular structure of
the vesicle. The three important marks diagnostic of
the vaccination being satisfactory, are—1, the pearly
multilocular vesicle of the 8th-9th day ; 2, the widely-






CHAPTER VI

SURFACE-GUIDES AND LANDMARKS

CerRTAIN fixed points and marks on the surface of
the body have bearings of which a precise knowledge
is necessary in investigating injuries and disease.

The Head comprises the cranial and facial regions,
the interior of the nose and of the mouth, and the
pharynx.

In the cranial region, the occipital protuberance, the
frontal and parietal eminences, the mastoid process,
the zygoma, the margin of the orbit, and the external
angular process of the frontal bone, can be always
detected. Making use of these :—

1. The occipital protuberance marks the site of the
convergence of the venous sinuses in the torcular
Herophili.,

2. A line drawn from the occipital protuberance
through the meatus auditorius externus to the external
angular process of the frontal bone and from that
point over the orbit to the root of the nose, corresponds
to the lower level of the great brain; the posterior
lobe being behind the auditory meatus, the middle
and anterior lobes opposite and in front of it. The
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bifurcation of the,fissure of EE‘:ilﬁfilIs carrespnnds to a
point on the surface, 1} inch behindg-and } inch above
the level of, the external angular process. Below the
posterior part of the line is the little brain and the
medulla oblongata and pons. The lateral sinus, start-
ing from the torcular Herophili, passes outwards for
more than three-fourths of the distance between the
occipital protuberance and the external auditory
meatus along this line; it then turns downwards to-
wards the mastoid process.

3. A line carried directly forwards from the
occipital protuberance over the skull to the root of the
bridge of the nose, denotes the position of the superior
longitudinal sinus. It also corresponds to the sagittal
suture, and crosses the site of the fontanelles.

In a healthy child the posterior fontanelle is closed
before birth ; the anterior is open during the greater
part of the first year, but closes towards the end of
the first, or in the course of the second year.

The usual thickness of the skull in health is % inch.
It is often as thin as cartridge paper at certain points
between the eminences, but it may also be } inch
in the healthy state.

4. The exact line of the anterior branch of the
middle meningeal artery is one drawn through points
at equal distances behind the external angular process
and above the zygoma : i.e. 1}, 14, or 2 inches., The
last is the best position for trephining, as below this
level the vessel is often enclosed in a bony canal.

The positions of the sinuses and of the middle
meningeal artery influence the selection of a situation
for trephining the skull.
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5. The anterior temporal artery, the vessel punctured
for bleeding at the temple, can be felt pulsating 13
inch behind and above the external angular process
of the frontal bone at the edge of the temporal fossa.

6. The supra-orbital artery can be felt pulsating at
the juncture of the inner and middle thirds of the
upper margin of the orbit.

7. The trunk of the superficial temporal artery can
be felt just in front of the tragus of the ear. Here it
crosses the root of the zygoma, and it may be com-
pressed against that bone.

The occipital artery can be felt half-way between
the occipital protuberance and the mastoid process,
at which point it pierces the attachment of the
trapezius muscle.

The external auditory camal is about 1} inch in
length in the adult, but much less in infants, owing
to the shallowness of the osseous part of the passage
at birth, rather less than half being cartilaginous and
rather more than half osseous. It is directed inwards
and slightly forwards, being also arched with a down-
ward concavity. To straighten the canal for inspec-
tion, draw the auricle upwards, backwards, and a little
outwards. With a good light, the membrana tympani
can be seen. When healthy, it is a grayish membrane,
slightly receding and placed obliquely forwards and
inwards across the canal; so that the outer surface,
which is concave, looks downwards and forwards as
well as outwards. The handle of the malleus can be
descried through the membrane.

In the Facial Region the bony points which
serve as guides are the margins of the orbit, the
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zygoma, the malar bone, and the margin, angle, and
ramus of the lower jaw.

Below the base of the zygoma the joint of the
lower jaw can be easily felt.

1. The supra-orbital notch is to be found at the
junction of the inner and middle thirds of the upper
margin of the orbit. It marks the position of the
supra-orbital vessels and nerve, and a straight line drawn
from it through the interval between the lower
bicuspid teeth crosses the points of issue through bony
foramina of the three principal facial bramches of the
JSifth eramial merve. Sometimes these are divided to
relieve pain in tic-douloureux.

2. The external carofid artery mounts to the side of
the head just behind the ramus of the lower jaw.
It must be avoided in incisions or in puncturing
abscesses.

3. The facial artery crosses the margin of the
lower jaw just in front of the masseter muscle, and
here it may be compressed. The artery can be felt
to pulsate also near the angle of the mouth and the
ala of the nose.

4. At the inner corner of the orbit is the guide to
the lacrimal sac: namely, the lower border of the
tendo oculi, which is visible when it is made tense by
drawing the lids outwards when the sac is to be
opened. The punctum lacrimale is also easily seen
at the inner end of each eyelid, at the apex of the
minute papilla lacrimalis ; when passing a probe along
the duct, the lid should be drawn slightly outwards :
and it should be remembered that the course of the
duct is at first vertical and afterwards horizontal
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5. A line drawn from the bottom of the lobe of the
ear to a point midway between the ala of the nose and
the corner of the mouth denotes the course of the
parotid duct, and some large branches of the facial
nerve. The duct (Stenson’s duct) is often, however,
found at a higher level; it opens into the mouth,
opposite the second upper molar tooth.

The greater part of the parotid gland lies imme-
diately below the ear, but besides deeper prolongations
a superficial part reaches to the front of the masseter
muscle. In inecising abscesses in this part, the knife
should be carried horizontally forward to avoid cutting
the twigs of the pes anserinus of the facial nerve.

The course of the trunk of the facial nerve is in-
dicated on the surface by a line drawn downwards
and forwards from the anterior border of the mastoid
process at the point where that border meets the ear.

The Cavity of the Nose.—When inspecting this
cavity, push the head backwards and raise the tip of
the nose. The parts to be seen are :—

1. The septum narium. This is said to be oe-
casionally perforated by a small hole in health.
When perforated by disease, the hole, if small, is
usually at the junction of the cartilage and the bone ;
and it enlarges chiefly at the expense of the bone.

2. The inferior spongy bone,

3. The lower and middle meatuses. In the lower
meatus } inch behind the bony margin of the nostril,
overhung by the inferior turbinated bone, the ductus
ad naswm opens. It can be reached and entered by a
probe of which the last half-inch is bent to a semicircle
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and the remainder to a larger curve in the opposite
direction like an italic f. The opening is very small
and guarded by a fold of mucous membrane. Polypi
can be seen as bluish-pink bodies blocking the passage
of the inferior meatus. When growing entirely in the
nose, they start from the superior turbinated bone,
but they may invade the cavity of the nose from the
antrum of Highmore, or from the pharynx.

Irregular bends in the cartilage of the septum,
caused by injuries to the nose, sometimes make pro-
jections in the meatus, which are mistaken for polypi.
The real nature of the projection is easily detected by
observing that the obstruction in one meatus is com-
pensated by the widening of the other meatus.

In the Mouth—when wide open and the tongue
laid back—the hard and soft palates are to be seen, at
the junction of which in the mesial line a natural de-
pression or seam sometimes exists.

The fonsils are placed between the pillars of the
fauces. In health they do not project beyond the
arches. They are separated by a thin fascia from the
internal carotid artery, so that, when cutting or
lancing them, the point of the knife should be directed
obliquely towards the centre of the pharynx, while
the swollen gland itself is drawn forwards and
inwards. Externally the angle of the lower jaw
corresponds to the position of the tonsil.

If the angle of the mouth be drawn aside, the
interior of the cheek can be examined, and the papilla
in which is placed the orifice of Stenson’s duct may be
seen opposite the second molar tooth of the upper jaw.
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If the tongue is raised, on its under surface the
ranine veins are seen on each side of the mesial furrow.
They indicate the position of the ranine arteries.
The frenum linguz passes from the tongue to the jaw
in the mesial line. When it is prolonged to the tip
of the tongue, and is to be snipped to set free that
member, a blunt-pointed scissors should be used, and
the points directed towards the jaw, to avoid the
blood vessels of the tongue. A ridge passes outwards
from the frenum to the floor of the mouth ; here ducts
of salivary glands open. The papilla on which
Wharton’s duct opens is easily visible very near the
middle line ; a fine probe may be passed into it for an
inch or more. Beneath it the sublingnal gland is
placed and ranule form.

The finger in the mouth can detect the following : —

1. The tuberosity of the superior maxilla.

2. The coronoid process of the inferior maxilla.
Between these points is a deep depression, in which a
deep temporal abscess may point and be incised.

3. The hamular process and, descending from it,
the pterygo-mazillary ligament,

4. The gustatory nerve lies just below the last molar
tooth of the lower jaw, near the pterygo-maxillary
ligament. As the finger is passed over the nerve, a
thrill of heat and pain is felt in the mouth. At this
point the nerve is sometimes cut across to relieve the
pain of cancer in the tongue.

However tightly the jaws are set in tetanus, a
flexible catheter can always be passed behind the
teeth into the mouth.

The finger may be passed over the tonsils to the
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pharynx, the greater part of the walls of which can be
reached. If the finger be turned upwards round the
soft palate, the posterior nares, and the orifices of the
Eustachian tubes may be examined. © The parts of the
vertebral column to be felt are, the basilar process
of the occipital bone at the top of the pharynx, the
anterior margin of the body of the atlas opposite the
lower margin of the posterior nares, and the axis
opposite the soft palate.

Certain tumours, such as nasal or pharyngeal polypi,
gummata of the palate and pharynx, abscess in the
tonsils, retro-pharyngeal abscess and impacted foreign
bodies, may also be detected. The largest artery in
the palate (posterior palatine) runs forward from a
point  an inch internal to the wisdom tooth.

The Neck may be divided into anterior, lateral,
and posterior regions. The anterior reaches on each
side from the middle line to the sterno-mastoid muscle ;
the lateral from the sterno-mastoid to the trapezius
muscle, in a backward direction, and downwards to
the collar-bone. The posterior region extends from
the occiput to the seventh cervical spine.

In most male adults the various landmarks are
conspicuous, but in women and children the neck is
smooth and rounded ; therefore to bring the several
marks into relief, where the anterior region is ex-
amined, the head should be thrown back over a small
pillow placed behind the shoulders.

In this position the windpipe is drawn 4 an inch
higher above the sternum, and the carotid arteries
are brought nearer to the surface.

T
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Keeping to the middle line, the most conspicuous
landmark is the pomuwm Adami, or anterior portion
of the thyroid cartilage ; angular and prominent in
most men, but rounded and only slightly projecting
in women and children. The rounded upper border,
with the central notch, is readily detected.

A little above the edge of the thyroid cartilage
the body of the hyoid bone can be felt, its great horns
extending on each side. The lingual artery runs just
above the top of the great cornu of the hyoid bone.
It is often the source of dangerous hamorrhage in
cases of cut throat. In a muscular neck, with small
amount of fat, the anterior belly of the digastric
muscle can be defined, passing from the body of the
hyoid bone to the chin. In the hollow between the
horn of the hyoid and the border of the jaw, the sub-
maxillary salivary gland can be felt or even seen in
thin persons, The lymphatic glands of this region
are affected and enlarged by irritation of the lips and
chin, and of the floor of the mouth.

Between the hyoid bone and thyroid cartilage the
finger feels the thyro-hyoid membrane. This is frequently
severed in cases of cut throat ; the greater part of the
epiglottis lies above the incision when it is carried
through the membrane ; but the narrow part of the
epiglottis is divided, and the vocal cords are visible
below the cut.

The superior thyroid artery lies on the upper part of
the lobe of the thyroid body, on the level of the
upper border of the cartilage, and can be felt pulsating
outside the thyroid cartilage. It is often wounded
in cases of cut throat
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Passing downwards in the middle line from the
pomum Adami, first a depression and then a hard
smooth surface are felt; the hard surface is the
cricoid cartilage, the depression is the erico-thyroid
membrane. Through this membrane the wind-pipe
is opened in laryngotomy.

The ericoid cartilage can be felt in both sexes at all
ages. It is placed opposite the fifth cervical vertebra.
The cricoid cartilage is a landmark in tying the
common carotid artery, and in examining the gullet,
which commences behind the ericoid; and here
foreign bodies, too large to pass to the stomach, lodge,
and may be felt. In wsophagotomy, the cricoid
cartilage is a necessary point of reference.

In tracheotomy the cricoid cartilage is the guide for
the trachea (which is small and very movable in
children), for the second, third, and fourth rings are
covered by the isthmus thyroidee, and the lower rings
are too deeply placed to be felt by the finger. The
isthmus often lies over the first ring and even over
part of the cricoid, especially in children. At the
level of the sternum the trachea is 1 inch below
the surface, and in adults considerably more, but its
depth varies with the amount of fat present in the
individual. By raising the shoulders and throwing
back the head the trachea is brought more into the
neck and nearer to the surface.

The isthmus thyroidee lies immediately below the
cricoid. It is indistinet in men, but in women 1is
often easily made out as a soft narrow band, even when
the thyroid body is not enlarged. On each side of
the trachea and of the cricoid and thyroid cartilages,
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the lobes of the thyroid body are placed. Being attached
to the larynx, this body rises with the larynx when
the act of swallowing begins, and falls to its usual
position at the end of that act. Hence an enlarged
thyroid body (bronchocele) is distinguished from
other tumours of the neck by two characteristics.
(#) The mass rises and falls during deglutition.
(b) The superior thyroid artery, coursing forwards
and downwards at the level of the thyroid cartilage,
is usually larger and always more prominent when
the under-lying thyroid body is enlarged. Tumours
of the neck not originating in the thyroid body, may
be pushed aside, but do not rise, during deglutition,
and if they affect the superior thyroid artery, they
conceal it.

The sterno-cleido-mastoid muscle is in all persons
easily defined, and is the landmark for several
important structures. It separates the anterior from
the lateral region of the neck. The sternal attach-
ments of the two muscles, converging, form with the
upper edge of the sternum the deeply-marked supra-
sternal motch.

Near the anterior border the anterior jugular vein is
usually to be found at the lower part of the neck ;
above, it begins at the middle line near the chin. At
the lower part of the supra-sternal notch the veins of
each side are commonly united by a communicating
branch. Each vein then winds backwards closely
behind the attachment of the sternal head of the
sterno-mastoid. It may be wounded in division of
the sterno-mastoid muscle for the cure of “wry neck.”

The anterior border of the sternal portion of the
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muscle overlies the common, the external, and the
internal carotid arteries. The position of this vessel,
as far as its bifurcation opposite the upper border of
the thyroid cartilage, is indicated by a line drawn
from the sterno-clavicular joint to a point mid-way
between the mastoid process and the angle of the
lower jaw, being least overlaid by muscle above the
cricoid cartilage.

The pulsations of this vessel can be felt along the
whole of its length above the sternum. It may be
compressed by the thumb against the transverse pro-
cess and body of the sixth cervical vertebra, though
in doing this it is difficult to avoid pressing on the
internal jugular vein and pneumogastric nerve. The
landmarks for the preliminary incision, when about
to tie the artery in the usual place, are: the anterior
border of the sterno-mastoid, the angle of the jaw,
and the cricoid cartilage.

The internal jugular vein lies behind the interval be-
tween the sternal and clavicular parts of the muscle.

The lateral region of the neck is bounded in front
by the cleido-mastoid portion of the muscle, behind
by the trapezius, and below by the clavicle. It is
marked on the surface by a depression (supra-clavicular
fossa) that varies in size according to the width of the
clavicular attachment of the defining muscles. This
region can be most readily explored when the elbow
is supported on a chair-back or table, and the neck
slightly bent to that side. This position, by relaxing
the muscles and fascia, permits the finger to approach
the deeper parts of the region.

The subclavian artery is felt a little above the
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clavicle, just outside the border of the cleido-mastoid
portion of the muscle, where it forms an arch, into
the concavity of which rises the pleura and apex of
the lung. The vessel is here passing over the first
rib, against which it may be compressed. To do this
the thumb or the ring of a door key, round which a
strip of lint is wound as padding, is thrust downwards
and backwards just outside the origin of the cleido-
mastoid muscle. This part of the cleido-mastoid
denotes the tubercle of the first rib, and the anferior
scalenus muscle, landmarks required in cutting down
upon the subelavian artery.

The external jugular vein crosses the sterno-mastoid
usually about the middle of that muscle, and enters
the lateral region to reach the subclavian vein. Its
course is tolerably well defined by a line drawn on
the skin from the angle of the jaw to the middle
of the clavicle. If the finger be pushed into the
depression, just above the middle of the clavicle, the
vein is usually compressed, and by filling out becomes
conspicuous. When this vein is cut, to let blood, the
incision is made directly upwards at the part which
overlies the sterno-cleido-mastoid muscle. This direc-
tion is oblique to the course of the vein, but is also
across the fibres of the platysma muscle, which must
be so cut that they may gape, and not obstruct the
flow of blood.

In a long thin neck the omo-hyoid muscle is visible
during forced inspiration, nearly at the level of the
cricoid cartilage, making tense the cervical fascia.
In such a neck the cords of the brachial plexus may
also be seen and felt.
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The lymphatic glands in the lateral region are
extremely numerous and are frequently enlarged.
Several form a chain contained in a fold of the fascia,
just behind and beneath the sterno-mastoid, where
they are easily detected.

Besides enlarged lymphatie glands, other swellings
are met with : among which are cysts of the. cellular
tissue of the negk, abscesses around the lymphatic
glands, solid tumours pressing on the carotid or sub-
clavian arteries, or aneurism of the carotid or sub-
clavian arteries, and gummata in the substance of the
sterno-mastoid (the latter are usually near the sternal
end of the muscle). Abscess from the cellular tissue
between the deep vessels of the neck and the pharyn-
geal muscles sometimes wanders forwards until it
points in front of the sterno-mastoid in the upper
part of the neck. In defining the origin and nature
of any swelling in this region, its relations to the
landmarks just enumerated must be ascertained.

The posterior region, or nape of the meck, extends
from the oceiput and superior curved line to the spine
of the seventh cervical vertebra. Along the mesial
line is a vertical depression, of which the borders of
the trapezius form the lateral boundaries. In this,
below the occiput, the spine of the axis can be felt,
and also at the lower end of the depression the last
three cervical spines. At the lower part of the region,
the most prominent spine is the first dorsal, though
the seventh cervical is generally almost as prominent.
Below the occiput the nuchal lymphatic glands enlarge
with irritation of the scalp. In weakly persons the
cellular tissue suppurates about the glands, when the
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scalp is irritated by pediculi or impetigo, and abscess
forms at the nucha.

The interval between the sixth and seventh
cervical spines corresponds to the termination of
the pharynx in the gullet and of the larynx in the
trachea. :

The thick skin of this part is a favourite seat of
boils and carbuncles, and, at the lowest part, of fatty
tumours. The large number of short fibrous con-
nections between the skin and deep fascia here render
the skin less movable, and greatly interfere with the
excision of tumours.

The thorax has some landmarks to be detected in
all persons, and others which cannot be made out in
the very fat.

Those in front to be always distinguished are : the
clavicles, the sterno-clavicular joint, the sternal noteh,
the joint between the first and second pieces of the
breastbone, and the nipples.

Those which can be generally felt are : the sternum,
the ensiform cartilage, the costal cartilages except the
first, the lower ribs, the apex beat of the heart, and
the interval between the great pectoral and the deltoid
muscle which forms a depression just below the clavicle
in which the coracoid process is felt.

The nipple in the male lies usually over, or just
below the fourth rib. In the female it varies much.

In the axillary and infra-axillary regions of the
chest, the following landmarks are constantly to be
made out :—

The borders of the pectorals, and of the latissimus
and teres major muscles forming the anterior and
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posterior boundaries of the arm-pit, and the two last
ribs.

In addition to these, some more can generally be
detected.

If the arm is raised from the body, four digitations
of the serratus become prominent. They correspond
to the sixth, seventh, eighth, and ninth ribs.

In thin persons the ribs and intercostal spaces can
be felt and seen between the pectoralis and latissimus,
as well as the cartilages of the lower ribs which form
the border of the chest-wall.

The most prominent part of the forward curve of
the clavicle marks the last part of the subclavian artery.

The inner third of that bone overlies the subclavian
vein. This vessel has been lacerated by fracture of the
clavicle from direct violence.

The inner end of the clavicle marks the confluence of
the subclavian and internal jugular veins into the in-
nominate vein.

The sternal nofch marks the upper border of the
first piece or manubrium sterni, as the cartilage of the
second rib does the lower border.

Behind the sternal notch in the middle line the
trachea enters the chest 1 inch or more below the
surface ; and, passing deeply behind the great vessels,
it divides into bronchi beneath the aortic arch opposite
the joint between the handle and the blade of the
breast bone.

Behind the wupper part of the manubrium are the
commencements of the innominafe and left carotid
arteries from the highest part of the aortic arch; and
the left innominate vein.
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Behind to the right side of the manubriuvm, but
separated by a small interval, are the right inno-
minate vein and the upper part of the superior vena
cava,

The sterno-clavicular joint of the right side at 1its
upper margin marks the bifurcation of the innominate
artery into right subclavian and common carotid arteries.
that of the left side marks the leff common carotid
artery.

The junction of the first and second pieces of the
sternum marks the second costal cartilage, an important
landmark in ascertaining the area of the heart. It is
placed opposite the fifth dorsal vertebra.

The heart's area in the front of the chest : fwo-thirds
are to the left of the middle line, one-third to the right.

Roughly defined, the heart lies behind the fourth,
fifth, and sixth left cartilages, and that much of the
sternum and intercostal spaces which is on a level with
those cartilages. But the position of the organ is
altered by the movements of the body, the amount of
air in the lungs, and of blood in the heart. Hence it
varies somewhat from the following exact dimensions,
~ which are taken from an adult in an erect position,
breathing quietly.

The upper edge of the auricles is marked by a hori-
zontal line at the level of the second costal cartilages.
The right auricle extends for one inch to the right of
the sternum.

The auriculoventricular suleus is denoted by a line
from the sternal end of the sizth right cartilage to the
third left cartilage, half-way along the cartilage.

The lower border of the right veniricle is marked by
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a nearly horizontal line from the sternal end of the
seventh right cartilage to the apex.

The upper border of the left ventricle is marked by
an oblique line drawn from the second left costal carti-
lage to a point 1} inch below the left nipple (i.e. in the
fifth interspace).

The apex is situated 31 inches to the left of the
middle line in the fifth interspace, close to the upper
margin of the sixth rib, i.e. 1} inch below the nipple,
and about # inch to its sternal side,

The tricuspid opening from the right auricle to
the ventricle is behind the lower part of the sternum,
opposite the fourth cartilage,

The mitral opening from the left auricle to the
ventricle is behind the left side of the sternum, oppo-
site the fourth interspace.

The aortic orifice is placed close to the third left car-
tilage and behind the sternum.

The pulmonic orifice is a little higher and more
superficial than the aortic. It is placed behind the
left border of the sternum and the third cartilage.

If the area of the heart’s dulness does not rise above
the second cartilage, there is no pericardial effusion of
consequence.

The heart would be involved in a wound traversing
the chest above the sizth 7ib. The lungs would be
injured by a wound traversing the chest above a line
carried obliquely backwards and downwards from the
sixth cartilage to the tenth or eleventh rib.

The line of the arch of the aorta can be defined
on the surface in only the anterior part of its course.

It begins in the third left interspace close to the
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sternum, and ascends behind that bone to the upper
border of the second right cartilage. Here it curves
to the left till it reaches the middle of the manubrium
sterni, its highest point, thence it crosses backwards to
the left side of the body of the fourth dorsal vertebra,
and descends to the lower border of the body of the
fifth dorsal vertebra, where it takes the name of the
descending aorta.

The area of the lungs. The apices reach, as a rule,
into the root of the neck for } inch above the inner
end of the clavicle, and 1} inch above the first rib.
In emphysematous persons they can be seen during
forced expiration bulging even more highly upwards.

The anterior borders of the lungs : that of the right
lung starting from the root of the neck at } inch above
the inner end of the clavicle, reaches the middle line
behind the lower half of the manubrium, and continues
along the middle of the sternum to the sizth cartilage.

The anterior border of the leff lung commences at
the apex above the inner end of the clavicle, but does
not quite reach to the mesial line behind the sternum.
Opposite the fourth left cartilage the border leaves
the sternum, and passes outwards to the junction of
the fifth rib and cartilage, where it turns sharply back
across the fifth interspace, to the middle of the sixth
cartilage, where it joins the inferior border or base.
The >-shaped notch thus formed allows the apex of
the heart to reach the thoracic wall uncovered by
lung.

The surface of the diaphragm is arched on its right
half, thus the base of the lung descends in front of the
liver in the fifth interspace.
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The base of the right lung corresponds to a line
drawn on the surface from the side of the sternum
opposite the sixth cartilage, along the sixth cartilage,
then downwards and backwards across the sixth,
seventh, and eighth ribs and interspaces to the ninth
rib. At the ninth rib it corresponds to the posterior
fold of the axilla, and passing thence to the back, it
descends to the level of the tenth dorsal spine.

The base of the left lung, beginning about the middle
of the sixth left cartilage, passes outwards along the
sixth cartilage, and trending downwards to the fenth
rib in the infra-axillary region, falls to the eleventh rib
in the back.

The posterior borders of the lungs correspond pretty
nearly to the vertebral grooves in the back from the
first dorsal spine to the twelfth dorsal spine. The
pleura reaches lower ; its limit usually corresponds to
the twelfth rib and eleventh dorsal spine, though it
may be. found in operations on the kidney to be
depressed from 4 to 4 of an inch below the last
(twelfth) rib.

The attachment of the diaphragm to the thorax cor-
responds to a line on the surface drawn from the ensi-
form cartilage along the cartilages of the seventh and
succeeding lower ribs to the first lumbar spine. The
arching of the diaphragm in the normal condition cor-
responds to a double arched line starting on each side
from the ninth costal cartilage and rising to the fourth
interspace on the right side, and to the fifth rib on
the left ; expiration or enlargement and distension of
the abdominal viscera may raise this arch, The liver
dulness on the right, and the heart’s apex-beat and
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the stomach-note on the left, are additional signs of
the position of the diaphragm. Forced expiration brings
the arch of the diaphragm to the third interspace.
Forced inspiration carries it down to the level of the
ensiform cartilage in front and of the tenth rib behind.
In disease, Walshe records that it may be carried as
high as the second interspace, or depressed below the
floating ribs.

The internal mammary artery reaches the intercostal
spaces below the first rib, and courses downwards be-
hind the cartilages near the sternum to the sixth
interspace, where it divides into two large branches ;
the inner branch anastomoses with the epigastric
artery. The vessel might be wounded by a stab or
torn in fracture of the sternum, and bleed freely ; its
cut ends may be tied in the three upper interspaces.

In the lateral or axillary and infra-axillary regions,
several operations may be performed for which ac-
quaintance with the landmarks is necessary.

Abscesses in the axilla collect heneath the stout
fascia which forms a floor for that region. Incisions
through it should be made vertically, and midway be-
tween the pectoral and latissimus dorsi muscles, where the
fascia 1s separated for a considerable extent from the
wall of the chest, to avoid wounding the large vessels
which are contiguous to these borders (the external
mammary and the axillary vessels to the arm).

A circle carried horizontally through the nipples
crosses the sixth interspace in the infra-axillary region.

The lower border of the pectoralis corresponds to
the fifth rib. The depression below the clavicle be-
tween the deltoid and pectoralis muscles marks the
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axillary artery in its first part and the coracoid
process. It is filled by the head of the humerus in
subclavicular dislocation.

The awillary artery can be felt in the arm-pit for
nearly the whole of its course from the lower border
of the first rib to the lower border of the teres major
muscle. It may be compressed below the clavicle
against the second rib by pressing the finger into the
infra-clavicular fossa. Also, when it has left the arm-
pit, by pushing it against the neck of the humerus.

In tapping the chest the infra-axillary region is
generally preferred, as it is not thickly covered by
muscles. The sixth or seventh interspaces are com-
monly selected, but the trocar may be inserted at any
point of the chest wall, if fluid is ascertained to be
behind that point.

Hepatic abscesses may also be opened in the infra-
axillary regions.

In the dorsal region of the thorax some landmarks
of importance are readily made out. The spines of
the vertebree can always be felt, owing to the close
attachment of the skin to them. They lie in the spinal
furrow ; a groove that is deepest in the lower dorsal
and lumbar regions, and may be level with the general
surface in the dorsal and sacral regions in persons of
scanty muscle. The position of the spines may be
made evident to the eye by rubbing the skin over
them a few times with the finger, when a pink spot
appears over each spinous process for a few minutes ;
or by touching the skin with a piece of charcoal.

The seventh cervical spine is a prominent landmark
from which the rest may be counted; it is, never-
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theless, not quite so prominent as the first dorsal
spine. Some are denoted by other marks. Thus
the scapula overlaps the ribs between the second and
the ninth spines. The spine of the scapula, always
to be felt, corresponds to the third dorsal spine.
When the arm is raised, the inferior angle of the
scapula is level with the seventh rib.

The third dorsal spine corresponds to the termina-
tion of the aortic arch and the fourth to the beginning
of the bronchi.

The angles of the ribs can be made out in even
moderately fat persons. Between them and the
vertebral spines lie the vertebral grooves which are
occupied by muscles.

Abscesses formed around carious transverse pro-
cesses or laminz of the dorsal vertebra, often point
at the outer borders of the trapezius and latissimus
dorsi, the strong fascial envelope of those muscles
attached to the spinous processes and tubercles of the
ribs, diverts the pus from pointing in the vertebral
groove.

These muscles can be readily defined in most
persons. The anterior border of the trapezius limits
posteriorly the lateral region of the neck; the lower
border extends from the lower dorsal spines to the
spine of the scapula. The latissimus dorsi forms the
posterior border of the axilla. Both arise from the
spinous processes, and are directed outwards and up-
wards. Opposite the base of the scapula the muscles
are separated, leaving subcutaneous a small part of
the rhomboideus major, and of an intercostal space.
Through this area, which is comparatively free from
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muscles, the pleura may be opened when it is desired
to drain the cavity at the hinder part.

Origin of Spinal Nerves.

The eight cervical nerves rise from the portion of
the cord which extends from the occiput to the siath
cervical spine.

The siz upper dorsal nerves arise opposite the
seventh cervical and four upper dorsal spines.

The sixz lower dorsal nerves arise from the cord
opposite the fifth and following spines down to the
tenth dorsal spine.

The five lumbar nerves arise opposite the eleventh
and twelfth dorsal spines.

The five sacral nerves arise opposite the first lumbar
spine.

The spinal cord ends at the upper border of the
second lumbar vertebra in the cauda equina.

The trunks forming the cervical plexus, viz. the
anterior branches of the three upper nerves, and a
great part of the fourth, lie opposite the four upper
cervical vertebre.

Those of the Orachial plexus, viz. the anterior
branches of the fifth, sixth, seventh, and eighth cer-
vical, with the first dorsal and part of the fourth cer-
vical nerves, are placed in the lower part of the neck,
between the fifth cervical vertebra and the coracoid
process.

The exact seat of an injury to the spinal cord due
to fracture of the vertebre, or other cause, can often
be diagnosed by ascertaining the particular part of
the skin which is insensible, or the groups of muscles

which are paralysed.
U
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The two infernal cufaneous nerves of the brachial
plexus are formed from the first dorsal and eighth
cervical trunks, They supply no muscles, but are dis-
tributed to the skin of the inner side of the back and
front of the arm and of the forearm, as far as the wrist.

The median and ulnar nerves are derived from the
first dorsal and eighth and seventh cervical nerves.
The median has also fibres from the sixth and fifth
cervical. Together they supply sensibility to the
palm, the front of the wrist and fingers, half of the
back of the hand, and the back of the little and ring
fingers. The median supplies the pronators and
flexors of the wrist (except the flexor carpi ulnaris),
the flexor sublimis, the outer half of the flexor pro-
fundus, the remainder being supplied by the ulnar
nerve. In the hand the median supplies the abductor,
the opponens, and the outer head of the flexor brevis
pollicis and the two outer lumbricales muscles.

The ulnar nerve supplies the flexor carpi ulnaris,
the inner half of the flexor profundus; and in the hand
the short muscles of the little finger, the interossei,
the adductor, the inner head of the flexor brevis
pollicis, and the inner two lumbricales. Injury of
these nerves is indicated by the wasting of the muscles
they supply together or separately.

The musculo-spiral nerve is formed of fibres from
the eighth, seventh, sixth, and fifth cervical nerves.
It supplies sensibility to the posterior and outer aspects
of the hand, forearm, and lower part of the arm. It
also supplies all the exfensors of the hand, wrist, and
elbow, and supinators of the forearm.

The musculo-cutaneous nerve has a higher origin than
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the two preceding. It is composed of fibres from the
seventh, sixth, and fifth cervical nerves. This nerve
supplies the skin of the back of the lower part of the
forearm and the ball of the thumb. The muscles it
supplies are the flexors of the elbow, viz. the biceps
and brachialis anticus, and the coraco-brachialis,

The circumflex nerve arising from all four lower
cervical trunks, supplies the skin over the lower part
of the shoulder and upper part of the arm on the
outer side. It is distributed to the deltoid and teres
minor muscles, and to the shoulder joint.

The subscapular nerve arises from the same trunks,
and supplies the subscapular, teres major, and part of
the latissimus dorsi muscles.

The two anterior thoracic nerves arise from all five
trunks, that for the great pectoral muscle coming
from the seventh, sixth, and fifth trunks; that for
the small pectoral from the first dorsal and eighth
cervical trunks.

The posterior thoracic nerve arising from the sixth
and fifth trunks supplies the serratus magnus, an im-
portant accessory muscle in respiration,

Thus injuries of the cord below the first dorsal verte-
bra do not paralyse the upper limbs; though owing
to many of the intercostal and some of the accessory
respiratory museles being paralysed, breathing is im-
peded, and becomes mainly diaphragmatic. 1f the
spinal marrow be injured below the sizth cervical verte-
bra, the parts supplied by the cervical plexus would
not be affected, nor the greater part of those supplied
by the brachial plexus, most of the trunks of which
leave the spinal cord above that vertebra. Injury
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at the level of the third cervical vertebra would destroy
the phrenic nerve which rises mainly from the fourth
cervical trunk, and, by stopping all respiratory move-
ment at once, would cause immediate death.

The Abdomen.
For an examination of the abdomen, the patient

should lie horizontally, with the head and shoulders
slightly raised, and with a pillow or bolster placed
under his knees, to relax all fascize. The patient
should be encouraged to talk, or bidden to hold his
mouth open, that the diaphragm and muscles of the
abdominal wall may not be fixed. If spasm is
present, chloroform should be given. In feeling for
the viscera, apply the flat hand, nof the tips of the
fingers, which excite muscular contraction, and press
gently inwards ; the solid viscus or the posterior wall
of the belly will thus soon be reached and recognised.
The following bony landmarks can always be made
out. The last two ribs and the cartilaginous margin
of the thorax. The iliac crest terminating in front at
the anterior superior spine. In the middle line below,
the symphysis pubis can be felt by tucking the finger
under the subcutaneous fat, and pushing upwards the
thin skin of the root of the penis. When the sym-
physis is reached, the spine of the pubes can be detected
by carrying the finger a little outwards. The ensiform
cartilage can be made out in all but the very fat.
There are also surface marks of the abdominal wall.
The belly is generally more or less convex in front
at the sides between the iliac crest and ribs it is
usually depressed. Along the middle line is a slight
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groove, which marks the linca alba and the interval
between the two recti abdominis muscles below. In
it the wmbilicus is a landmark always present.
Towards the thorax the groove widens into a hollow,
the epigastric fossa, or  pit of the stomach.” At the
lower end, the groove ceases a little above the pubes
in the mons veneris.  On each side of the groove is the
projection of the rectus muscle; in well-formed
bodies there are two or three transverse depressions,
corresponding to the linee fransverse. One is opposite
the wmbilicus, one near the ribs, and one between them
3 or 4 inches above the navel. Occasionally there is a
fourth linea &elow the navel. Between the lines
transverse the contracted muscle may form swellings,
that are sometimes mistaken for abscess. A4bscess
does also form in the sheath of the rectus, beneath
the muscle, and if the obscure swelling it produces is
hastily examined, it may be mistaken for tumour
within the belly. In thin bodies where spasm is
considerable, the recti become clearly defined, and the
muscular fibres of the obliqui rise into distinct and
tolerably firm cords under the fingers.

Between the anterior iliac spine and the pubic
symphysis, Poupart’s ligament can be traced, generally
with a few inguinal lymphatic glands lying along it.

At the pubic spine the external abdominal ring, with
the cord issuing from it in the male, can be easily
felt. In health it usually admits the tip of the little
finger.

The linea alba.—This underlies the groove on the
surface, and has much surgical importance, owing to
its being traversed by no large blood-vessels or
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nerves. It occupies the middle line from the ensiform
cartilage to the pubes. It is thin and usually narrow,
though in weakly persons it sometimes bulges for-
wards widely between the recti. The gap thus formed
is then plainly visible. The wmbilicus is placed in the
linea alba, a little below the half-way point of the line,
and about the level of the third lumbar vertebra. The
peritoneum closely invests its posterior aspect through-
out, except when the distended bladder rises above
the pubes.

The following viscera are crossed by the linea alba
proceeding from above downwards. The left lobe of
the liver, the stomach, the pancreas and solar plexus, the
transverse colon : these are above the umbilicus.
Below the umbilicus are the small intestines, with the
mesentery covered by the great omentum.

A dull percussion note along the linea alba may be
produced by the ascent of other viscera above their
usual position.

The wrinary bladder, when completely distended,
rises behind the pubes, and separates the peritoneum
from the abdominal wall for about fwo inches. The
bladder may rise much higher, even midway between
the umbilicus and the ensiform cartilage when un-
naturally distended by retention ; but the peritoneum
then intervenes in a parietal and visceral layer
between the wall of the belly and the viscus.

The gravid uferus also rises along the linea alba
during gestation, and the degree of elevation marks
the age of the pregnancy. At the third month the
fundus is level with the top of the pelvis. By the
end of the fourth month it is two fingers’ breadth above
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the pubes. In the fifth month the fundus is half-way
to the navel. By the sizth month the fundus is level
with the navel. In the seventh month it is fwo inches
above the navel. In the eighth month the fundus is fwo
fingers’ breadth below the epigastric fossa. At the end
of the ninth month the uterus has gained its highest
elevation ; it fills out the pit of the stomach, and presses
the lower ribs ottwards. During the fenfk month the
fundus falls slowly, till at the end of gestation it is
two inches below the ensiform cartilage.

Besides these healthy enlargements of the viscera,
in disease, ovarian, uterine, and, for a short distance,
even prostatic tumours, may rise out of the pelvis
along the linea alba. Other tumours, such as aneur-
ism, cancer, feecal accumulations, though the latter
are more common in the flanks, may be felt in the
abdomen behind the linea alba.

Umbilical hernia protrudes at the umbilicus in the
linea alba ; hernia at any other part of the interval
between the recti being ventral.

The following operations are performed by incisions
in this line :—

1. The most common, tapping the peritoneal cavity
for relief of ascites.

2. Laparotomy, for relief of internal strangulation,
or for removal of abdominal viscera.

3. Herniotomy for umbilical hernia.

4. Ovariotomy.

5. Cesarian section.

6. The high operation for stone.

7. Tapping the bladder above the pubes, for reten-

tion of urine.
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In the two last operations the peritoneum is not
opened.

Regions of the abdomen.—The belly is divided arbi-
trarily into a fixed number of regions, in which the
viscera are described as being situated. The limits
of the regions are conventional, and are represented
on the surface by lines drawn through certain fixed
points.

Two horizontal lines divide the abdomen into three
zones, upper, middle, and lower. The upper line en-
circles the body through the most prominent of the
lower costal cartilages, the minth. The lower line en-
circles the body threugh the most prominent part of the
iliac crest. 'Two wvertical lines subdivide these zones
into regions. They ascend from the centre of
Poupart’s ligament to the costal cartilage (the eighth).

The nine regions thus defined are :—

Right hypochondriac Epigastric Left hypochondriac.
Right lumbar Umbilical Left lumbar.

Right iliac Hypogastric  Left iliac.

The viscera lie in those regions as follows: The
stomach lies in the left hypochondriac, epigastric, and
part of the right hypochondriac regions. But this
viscus 1s capable of much alteration of position.
When distended it may push up the diaphragm and
encroach on the space allotted to the heart, as high
as the fourth rib, or even into the axillary region.
It may be pushed up by accumulation of fluid, or by
tumour in the belly. It may be pushed downwards
by fluid in the pleura, or by compression of the
hypochondria with tight lacing. It may also be
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dragged downwards by the great omentum entering
a hernial sac. The right end being less fixed under-
goes more displacement than the left.

The pylorus can be felt when hardened and en-
larged by disease, on the right of the umbilicus.

The liver is placed in the right hypochondriac, the
epigastric, and to a small amount in the left hypo-
chondriac regioms. Its position in health changes
when the diaphragm rises or falls, and with the
position of the body. When the body is horizontal, the
lower border corresponds with the margin of the ribs,
but when the body is erect, it falls below their margin,
and can be felt with the hand. When lying down the
anterior border may disappear within the hypochon-
drium, though usually it is still perceptible. Behind
the linea alba the anterior border reaches nearly half-
way to the umbilicus. The upper surface is about 1
inch below the level of the nipple at the lower border
of the pectoralis. In ordinary respiration it rises to
the fifth rib, but forced respiration carries it as high as
the fourth rib. Percussion reveals its area by the
dull note returned over the liver’s surface, which
reaches in the nipple line the upper border of the
sixth rib. In the back the broad border is opposite
the fwelfth dorsal and first lumbar vertebre.

The fundus of the gall bladder cannot be distin-
guished, except when distended or filled with gall
stones. It is placed at the anterior margin of the
liver behind the outer border of the rectus, opposite the
ninth cartilage.

The large intestine begins in the right iliac region,
and ascends through the right Iumbar to the hypo-
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chondriac region. It then crosses the abdomen above
the navel, through the umbilical or umbilical and epi-
gastric regions, to the left hypochondrium. Finally
it descends through the left lumbar and iliac regions
to the pelvis, where it ends at the anus. In the left
iliac region is the sigmoid flexure of the descending
colon. Scybala in the gut may often be felt through
the abdominal wall ; their mobility usually suffices to
distinguish them from tumours. Like the stomach,
the great intestine is often much disturbed from its
usual position.

In intussusception the invaginated part of the
intestine forms a firm rounded tumour that may be
distinetly felt along the course of the great intestine
through the umbilical, left hypochondriac, and lumbar
regions towards the pelvis.

The duodenum is more firmly fixed than any other
part of the small infestine. It courses round the head
of the pancreas, opposite parts of the first three
lumbar vertebrae from two inches above the wmbilicus to
the level of that landmark. The pyloric end moves
with the changes of position of the stomach. It oc-
cupies part of the right hypochondriac, right lumbar,
and umbilical regions. The ilewm and jejunum are
placed in the umbilical, hypogastric, both lumbar,
and both iliac regions. Part often descends into the
pelvis,

The great omentum is usually spread out over the
small intestine in the umbilical, hypogastric, lumbar,
and iliac regions, but it may be tucked up into the
left hypochondrium, or part of it may be dragged into
some of the outlets of the body as a hernial protrusion.
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The pancreas is behind the stomach in the left
hypochondriae, umbilical, and right lumbar regions.
In very thin persons it may be felt fwo inches above the
wmbilicus, crossing the aorta opposite the twelfth
dorsal and first lumbar spines.

The spleen lies in the left hypochondrium, opposite
the ninth, tenth, and eleventh ribs. Its area of dulness,
which corresporids to these three ribs in the infra-
axillary region, is imperfect, as this viscus is over-
lapped above by the lung. In health its anterior
margin does not project beyond the ribs. In disease
it extends downwards, towards the umbilical region,
and is readily felt. The notched anterior border will
often serve to distinguish an enlarged spleen from
other tumours in this situation.

The Fkidneys lie in the lumbar regions, on the psoas
and quadratus, and on the diaphragm and last rib,
being placed above the level of the umbilicus, nearly
2 inches above the iliac crest on a level with the
eleventh and twelfth dorsal spines and first and
second lumbar spines. The right is lower than the
left kidney. They are very seldom felt when in the
ordinary condition. To seek for the kidney, place
one hand near the outer border of the rectus below
the ninth cartilage, and the other behind on the
erector spinee, Then pressing them firmly together,
bring both hands slowly outwards. If the kidney is
enlarged, it will be felt indistinctly, as the hands
reach the border of the erector. When the kidney is
movable it will be felt changing positions under the
hands, and pain will be caused to the patient. When
the kidney is inflamed, this manipulation excites
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aching pain. Besides enlarged kidney, peri-nephritic
abscess may be detected in this region. Lower down,
in the iliac fossa, psoas and iliac abscess may be
felt ; which have to be diagnosed from peri-nephritic
abscess. In the line of the psoas muscle also lymphatic
glands, enlarged by malignant or tubercular disease
or other morbid changes, form fixed tumours of more
or less distinction.

The abdominal aorta passes down the abdomen a
little to the left of the mesial line of the body, and
usually divides at the level of the highest part of the
erista ilii, or opposite a point on the surface one finger’s
breadth below and one to the left of the umbilicus. The
point of division is, however, sometimes exactly in the
mesial line, and then corresponds to a point immedi-
ately below the umbilicus. It may be compressed
against the body of the third lumbar vertebra at the
level of the umbilicus. Above the navel, pressure
would injure the pancreas or solar plexus, and the
vessel is usually compressed near its bifurcation.

The celiac aris arises in the epigastric region,
opposite the twelfth dorsal spine and between 4
and 5 inches above the navel.

The superior mesenteric artery arises in the umbilical
region, above the level of the wmbilicus, behind the
pancreas, opposite the body of the second lumbar
vertebra.

The solar plexus, surrounding the ceeliac axis and
superior mesenteric vessels, is in the epigastric and
umbilical regions, opposite the two upper lumbar
vertebree, at the level of and above the umbilicus.

The common iliac arteries, above 2 inches long,
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course from the bifurcation of the aorta at the level of
the highest part of the iliac crest along a line slightly
arched outwards towards e point midway between the
anterior superior iliac spine and the symphysis pubis.
They divide again about the level of the anmferior
superior iliac spine (ewactly opposite the interverte-
bral substance between the last lumbar and first
sacral vertebrz). .

The external iliac continues this course to Poupart’s
ligament, below which arch it becomes the common
femoral vessel.

Poupart’s ligament, the symphysis pubis, the an-
terior iliac spine and iliac crest, are thus the surface
marks for exposing the iliac arteries.

Inguinal Hernia.—The landmarks useful in ex-
amining the groin for hernia are the pubic spine,
anterior iliac spine, Poupart's ligament, external abdominal
ring, spermatic cord, vas deferens, and testis,

The pubic spine is at the level of the great trochanter,
a point always easily detected, and the finger will
reach the spine if carried directly inwards across the
groin from this point, when, as in women, it is not
convenient to find the spine by pushing the finger
beneath the mons veneris.

The external abdominal ring lies just above and
outside the spine. Generally both pillars can be felt,
and always the outer one, which is attached to the
spine. Besides giving passage to the cord, it is usually
wide enough to admit the tip of the little finger in
health. When dilated by the passage of hernia, the
finger can pass within the canal as far as the infernal
abdominal ring. Along this canal a hernia, or a fluid
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tumour, or enlarged spermatic cord may be felt
easily in thin persons. The infernal abdominal ring
is 1 or £ inch above Poupart’s ligament, and is found
by drawing a line at right angles to the ligament
from a point midway along it, or vertically upwards
from the position of the external iliac artery. In old
herniz the weight of the protrusion has often dragged
the internal ring opposite the external one, and a single
opening, wide enough to admit three or four fingers,
is formed, through which the posterior surface of the
pubes and a part of the abdominal cavity may be felt.

The epigastric artery cannot be distinguished on the
surface, but it runs from midway between the anterior
superior iliac spine and the symphysis pubis along
the inner side of the internal ring, to the rectus, and
gains the sheath of that muscle pretty nearly midway
between the pubes and the wmbilicus. When the internal
ring is drawn towards the middle line, the course of
the artery becomes more vertical.

The contents of the scrofum must be examined in
diagnosing the nature of a tumour of the groin or
scrotum. The spermatic cord with the vas deferens at
the hinder part feeling like a whip-cord, the festis, the
epididymis with the globus major above, the globus minor
below, can all be distinguished in the natural condi-
tion of the parts. Sometimes the epididymis descends
on the front or outer part of the testis, instead of at
its regular position; in such cases it is much more
loosely attached to the testicle.

The testis in scrotal hernia lies at the bottom of
the scrotum behind the protrusion, and is often con-
cealed by the hernia.
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Inguinal hernia is readily distinguished from nearly
all tumours connected with the testis by the latter
not being continued along the inguinal canal.

Certain affections of the testis cause swelling along
the canal. They are—a, incomplete descent of the
testis ; b, fluid in the sheath of the cord ; ¢, varicocele ;
d, malignant disease of testicle invading the cord ; e,
abscess pointing along the cord ; £, glandular or fatty
tumours of the canal. Poupart’s ligament, passing
below the meck of the mass to the spine of the pubes,
distinguishes the inguinal from femoral hernia and
tumours of Scarpa’s triangle proper.

Femoral Hernia has the following landmarks :—
The pubic spine, the anterior iliac spine, Poupart's liga-
ment, and the femoral artery.

The saphenous opening is about 13 inch external
to the pubic spine, on a level with or a little
above it.

The falciform border can be distinguished when
stretched by carrying the thigh outwards. If the thigh
is flexed and adducted, the fascia becomes lax, and
the rupture, generally overlying Poupart’s ligament,
can be made out as a continuous mass passing inwards
between the femoral artery and the pubic spine, at
the deepest point of which tumour an impulse on
coughing can be usually perceived.

Besides hernia, Scarpa’s space may be the seat of
enlarged lymphatic glands, aneurisms, fatty and cystic
tumours, psoas abscess, and enlarged bursa beneath
the psoas tendon.

In addition to the distinctions derived from the
different relation of inguinal and femoral hernia to the
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more prominent landmarks, inguinal hernia is usually
pear-shaped, and lies above the fold of the groin.
Femoral hernia is more or less globular to the touch,
and lies commonly below the fold of the groin. The
ring that is nof occupied by the rupture is almost
always easily made out.

In employing taxis to reduce an inguinal rupture,
bend the thigh and grasp the largest part of the mass
with one hand and compress steadily, while the
fingers of the other hand move the neck gently back-
wards and forwards to pass in the parts nearest to
the abdomen. For femoral rupture, the thigh must be
adducted as well as flexed, and the mass of the tumour
drawn down a little before it is pressed steadily up-
wards to the crural ring.

Two chains of lymphatic glands are placed mn the
groin. One lying along Poupart’s ligament is affected
by irritation of the penis and scrotum or labium, of
the parts about the anus, and by strains of the
abdominal wall. The other, more vertical, overlying
the femoral vessels, is affected by irritants acting on
the lower extremity. Some of the group can be felt
under the skin in thin persons in their healthy condi-
tion ; chronic irritation enlarges those naturally large
enough to be felt, and enables a much greater number
of small ones to be detected.

The distribution to the glands of the absorbent
ducts as they arrive from the several regions varies
much. For example, all the absorbents of the penis
may pour their contents into the glands of one side
only of the body : and the particular gland to receive
the absorbed fluid is not always the nearest. Most
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commonly this is so, but in some bodies the afferent
vessel passes the nearest to open into a neighbouring
or even somewhat distant gland. This fact must not
be overlooked when tracing the cause of enlarged or
inflamed lymphatic glands.

The Perinseum.

This region is most easily examined when the body
is in the position for lithotomy (see p. 181).

The limits of the perinzeum are readily made out
on the surface. At the sides are the fubera ischii
opposite, and about 2 inches from, the anus. From
them the rami converge forwards to the symphysis
pubis. In the middle line behind is the coceyr. Be-
tween the coccyx and the tubera ischii the firm flesh
is supported by the sacro-sciatic ligaments. Within
these boundaries the surface is arched and moderately
firm in front of the anus, but soft and yielding behind
that outlet. The raphé divides the area longitudinally,
and is the guide to the urethra and for perineal in-
cisions. An imaginary line from the front of one
tuber ischii to the other divides the urefhral triamgle
from the anal triangle. The central point of the
peringeum is nearly 1 inch in front of the anus. Just
anterior to this point, the bulb of the urethra, with
the corpus spongiosum passing forwards, is to be felt
in all but very fat persons and young children, in the
latter of whom the bulb is very small. In a thin
person the lower border of the triangular ligament
can be felt just below and behind the bulb. In front
of the bulb is the posterior limit of the scrotum, a
common place for perineal abscess and for urinary

3



306 SURFACE-GUIDES AND LANDMARKS

fistula to point. On each side of the ramus of the
pubes the crus penis is distinct.

The urethra passes through the triangular ligament
1 inch below the symphysis pubis, and $ inch above the
central point of the perinzeum.

The bladder is generally about 3 inches from the
surface, but this depth varies greatly in different
persons.

At the anus in health the outlet shows brownish
skin drawn into radiating folds. If the anus be gently
opened, the mucous membrane becomes visible. A
palish line marks the junction of the skin and mucous
membrane which corresponds to the lower margin of
the internal sphincter.

The margin of the anus contains a large number of
follicles, where subcutaneous abscess may form and be
mistaken for fistula.

The anus may be closed by membrane—atresia ani.

To examine the rectum, let the patient lie on one
side with the knees drawn up that a good light may
fall on the anus, When the prostate is specially to
be examined, the patient should lie on his back with
“ his knees well bent. The finger, guarded by a layer
of soap under the nail and round the margin, and
well oiled, should be very slowly introduced to avoid
causing pain and spasm. While the finger is travelling
inwards, the tip should be applied to the mucous
surface on all sides to seek for fissures, ulcers, etc.

The finger passed within the anus detects—

1. The sphincter ani and its upper border. When
the finger is tightly grasped, there is probably a fissure
or ulcer of the mucous membrane on the sphincter,
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generally just at the entry, and often over the tip of
the coccyx. The internal opening of a fistula is rarely
far above the upper border of the sphincter ani.

2. The prostate lies 14 inch within the anus, i.c.
just past the sphincter. Its characteristic shape and
firm consistence should be noted. 'When not enlarged,
the finger passes beyond its base. When inflamed, it
is very sensitive, and doughy to the touch. Abscess
may be discovered by fluctuation over a limited area.

3. If a catheter be in the urethra, the membranous
part of the urethra can be traced.

4. The trigone or base of the bladder. When the
bladder is greatly distended, the trigone and bas fond
fill up the rectum as a soft yielding tumour which
fluctuates when the apex is palpated above the pubes.
Usually the peritoneal lining of the back of the bladder
and front of the rectum does not pass between the
trigone and the piece of the gut which lies behind it,
thus the rectum is uncovered by peritoneum for a
distance of 4 inches from the anus. In such cases
the operation of tapping the bladder at the trigone
is safely performed through the rectum. Occasionally
the recto-vesical pouch reaches the prostate, and would
be inevitably punctured twice by the thrust of the
trocar through the rectum into the bladder.

5. The vesicula seminales can rarely be made out,
unless affected by tubercular disease; this usually
occurs in cases of tubercular testicle.

6. Higher up than the preceding are the transverse
folds of the mucous membrane of the rectum, and
in health its velvety softness may be felt. This part
of the rectum is very loose and easily torn in old
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people, so that if the clyster pipe be roughly intro-
duced, it may perforate the wall of the rectum and
the clyster be thrown into the ischio-rectal fossa, or
even into the cavity of the peritoneum. To avoid
this, use great gentleness and direct the nozzle back-
wards.

7. Fecal accumulations.

8. Stricture ; usually, that from syphilis begins at
the anus, with much induration of the skin and
mucous membrane surrounding the outlet ; that from
malignant disease commences 3 or 4 inches up the
canal.

9. Hemorrhoids depending from the last 2 inches
of the gut; or polypi attached at a higher level.

10. Abnormal development of the rectum, im-
perforate rectum, communication between the rectum
and the vagina or bladder.

11. Ischio-rectal abscess.

12. In children a stone, or the sound in the bladder.

13. Also in children, the line of attachment of the
recto-vesical fascia, the sciatic notches and ligaments,
the cocecyx and concavity of the pelvis, and even the
brim of the pelvis.

14. Ovarian and uterine and other pelvic tumours.

The Upper Extremity. .

The surface marks of the shoulder are of much im-
portance in ascertaining the seat and nature of injuries
and of diseases which are met with about that joint.
Several of them are also guides for the direction of
incisions during operations.

The following landmarks may always be detected.
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The clavicle in its whole length, the spine and acromion
process of the scapula, the great tuberosity, the shaft
of the humerus ; and if the fingers are passed into the
arm-pit, the neck and head of that bone. The deltoid
and coraco-brachialis muscles, with the border and
tendon of the great pectoral muscle, are more or less
distinet.

Generally also can be distinguished the inferior
angle, inferior or outer and inner or posterior borders
of the scapula, with the coracoid process placed deeply
in the depression between the great pectoral and
deltoid muscles (infra-clavicular fossa). The relative
changes of position which these landmarks undergo,
are also important in diagnosing the nature of the
injury or disease under examination. When the
arm hangs supine (“little finger to the seam of the
trousers ”), the acromion, the external condyle of the
humerus and the styloid process of the radius are in
the same line on the outside, while the head and the
internal condyle of the humerus are in a line with the
styloid process of the ulna. In this position the
bicipital groove, along which abscess causes obscure
swelling, looks directly forwards.

In the natural condition, a projection is sometimes
developed at the acromial end of the clavicle, which
may be mistaken for dislocation upwards of that bone
when swelling follows a severe contusion of this part.
Again, the symphysis between the acromion and the
spine remains in rare instances mobile throughout
life, and may suggest a fracture of the acromion. If
these conditions are natural they will exist on both
shoulders. Hence, in examining a limb suspected of
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injury, it is always well to examine the corresponding
part of the opposite side.

The characteristic roundness of the shoulder is due to
the deltoid muscle and the upper end of the humerus.
It is lost in dislocation or in atrophy of the muscle
from paralysis, when the head falls away from the
acromion, and the aspect of the shoulder is much
changed. On the other hand the growth of tumours,
fractures of the neck of the humerus, effusions into
the capsule or neighbouring synovial burse, more
or less increase the fulness of the shoulder. Fractures
of the anatomical neck cause little alteration to the
shape of the shoulder. If the bone is broken at the
surgical neck, the axis of the shaft is drawn towards
the coracoid process by the pectoral muscle ; the front
of the shoulder is fuller than natural.

In deciding whether the upper end is broken or is
separated at the epiphysis, it must be borne in mind
that the head and tuberosity unite in the fifth year,
and the shaft and upper end in the twenticth year.

To define the tuberosities and head of the humerus,
the surgeon should rotate the arm with one hand,
holding the elbow bent, while the other is placed
over the acromion and deltoid. A larger surface of
the head may be felt by the fingers placed in the top
of the arm-pit during the rotation of the arm.

In measuring the humerus, carry a tape from the
symphysis, not from the extremity of the acromion to
the outer condyle.

Along the anterior border of the deltoid is a groove,
In this lies the cephalic vein before it dips between the
deltoid and pectoral muscles to reach the axillary vein.
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This groove in front of the deltoid also marks the
position of the coracoid process ; immediately within
and below that, is the axillary arfery with the vein on
its inner side and the cords of the brachial plexus on
its outer side. The nerves afterwards surround the
artery and the course of the nervo-arterial cord can be
felt in the axilla from the first rib to the fteres tendon.
There the artery becomes the brachial trunk. The
vessel lies against the neck of the humerus in the
axilla, if the arm is drawn away from the body, and
may be compressed against that bone.

In cutting down upon this artery the surface guide
is the inner border of the coraco-brachialis muscle.

The posterior border of the shoulder is formed by
that of the deltoid, and is usually easily defined.
Beneath the deltoid muscle, protecting it from the
upper end of the humerus, is a large bursa ; effusion
into this bursa follows blows on the shoulder, and
must be- distinguished from effusion into the capsule
of the joint. If the patient raise his arm, the fluid
of the enlarged bursa is pressed towards the borders
of the muscle, and the shape of the swelling is
changed at once in a way that never happens to the
distended capsule by movement of the limb. A
bursa is also interposed between the coracoid process
and the tendon of the subscapularis close to the
shoulder joint with the capsule of which it communi-
cates. This bursa lying near the neck of the scapula
may swell and simulate an enlarged gland or abscess
at the apex of the axilla.

In the arm the main components are easily defined.
Behind is the triceps rounded above and flattened at
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the elbow into the tendon which is attached to the
olecranon. In front, the biceps contracts suddenly
just above the elbow into its tendon which is passing
to the tubercle on the radius. In the groove on the
inner side are the vessels and nerves, having for their
guide the inmer border of the biceps which overhangs
them in the middle of the arm. Besides the deeper
vessels the basilic vein lies in this groove. It can be
seen in the lower part of the arm until it dips
beneath the fascia to join the brachial vessels,

The humerus may be felt below the attachment of
the deltoid muscle on either side of the biceps muscle,
where the supra-condylar ridges are easily made out.
The swelling contour of the arm on the outer side of
the biceps is due in the upper part to the brachialis
anticus, and in the lower part in front of the condyle
to the supinator longus and extensor carpi radialis,

The artery may be compressed against the bone
throughout its course.

The Elbow.—The bony land-marks are, on the outer
side, the external condyle with the external supra-
condylar ridge rising from it. Below and a little
behind the condyle is a depression, well marked in
most persons, in which the head of the radius can be
felt rotating during pronation and supination of the
forearm. On the inner side is the inner condyle, so
prominent under the skin that it needs careful pad-
ding whenever an L-shaped splint is worn inside the
arm. The inner supra-condylar ridge can also be
plainly felt. At the back is the olecranon; subecut-
aneous at its posterior surface, but at its upper end
covered by the insertion of the triceps muscle,



THE UPPER EXTREMITY . 313

Between this prominence and the inner condyle is the
cord of the wlnar merve or “funny bone.” It can
sometimes be distinguished by the examiner; but a
blow on it inflicts the well-known painful sensation
upon the sufferer.

The normal relation of the bony points at the
elbow has to be carefully studied. The olecranon in
extreme flexion of the elbow is in front of the condyles.
In rectangular or semi-flexion, the olecranon is
immediately beneath the condyles. - In extreme exten-
sion the olecranon is on a level with and behind the
condyles. In fracture of the hwmerus just above the
condyles, the relations of these landmarks are un-
changed, though the position of the condyles and
olecranon to the shaft of the humerus is much
altered. The elbow is carried backwards and the
lower end of the shaft causes projection forwards of
the belly of the biceps abore the hollow in front of the
elbow. -This deformity is usually reduced without
much difficulty, though not without crepitus, but easily
recurs if the limb is left to itself.

In dislocation the relation of the olecranon is greatly
altered. That process is carried away from the lower
end of the humerus ; is more or less firmly fixed ; and
if carried backwards, the lower end of the humerus
forms a hard fulness obliterating the hollow in front of
the elbow. In this case also, unless the swelling be
very abundant, the great sigmoid notch can be dis-
tinguished behind the condyles.

The lower epiphysis of the humerus joins the shaft in
the eighteenth year. Before this age, disjunction may
take place. In this case the signs are more obscure,
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the grating is not like bony crepitus, and the exact
point where the humerus is divided is difficult to
make out. The chief distinction from dislocation is
the maintenance of the olecranon of its natural
relations with the condyles.

When fluid is effused into the elbow-joint, swelling
is produced on either side of the triceps’ insertion and
just below the outer condyle, quickly filling up the
pit under which the head of the radius rolls. Swell-
ing over the tip of the olecranon is caused by effusion
into the bursa between the skin and the bone. Swell-
ing, obscure and very painful, at the back of the
olecranon is caused by effusion into the bursa between
the tendon of the triceps and the olecranon. Swell-
ing situated in the neighbourhood of the inner
condyle, accompanied by brawny infiltration of the
skin and fluctuation, is sometimes caused by inflamma-
tion of the epitrochlear lymphatic gland, which lies in
front of the fascia and internal inter-muscular septum
just above the condyle. There are occasionally two
lymphatic glands. They receive absorbent vessels
chiefly from the inner side of the forearm and the
inner fingers, and hence are irritated most commonly
by inflammation of those parts.

In the forearm, above the wrist, there are few
salient points, The ulna is subcutaneous from the
olecranon to the styloid process. The radius can be
readily felt in the lower third of the forearm. An-
teriorly and posteriorly the muscles make fleshy
prominences in the upper part. In the lower part
the tendons of several can be distinguished and
serve as landmarks. The contour of the muscles is
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affected to some extent by the attachment of their
aponeurosis to the ulna along the inner and posterior
parts of the forearm,

The hollow in front of the elbow.—Here the super-
ficial veins of the forearm receive large affluents from
the interior; their copious supply of blood renders
them suitable for venzesection.

The median vein of the forearm divides at the
apex of the hollow into the median cephalic on the
outer side, and median basilic on the inner side. The
outer branch joins the radial vein (or veins) at the
outer side of the elbow, and, forming the cephalic vein,
mounts the outer side of the arm, The inner branch,
that which usually receives the deep affluents, passes
inwards in front of the condyle to join one or two
ulnar veins and form the basilic vein. As the median
basilic inclines to the ulnar veins it overlies a tough
band from the biceps tendon to the fascia of the
forearm, which separates the vein from the brachial
artery beneath. Being thus more firmly supported
and more copiously supplied with blood, it is usually
selected for vensesection. Too deep an insertion of
the lancet may penetrate through the floor of the
vein, the aponeurosis from the biceps, and the coat
of the artery, and thus establish a communication
between the artery and the vein, which, if permanent,
will form an aneurismal varix.

The brachial artery divides in the hollow one
finger’s breadth below its centre into the radial and
ulnar arteries.

Occasionally a large artery passes over the inner
part of the anterior aspect of the elbow just between
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the anterior and posterior ulnar veins. It is the ulnar
artery taking high origin from the brachial. The
possible presence of such a vessel should be remem-
bered.

On the posterior aspect of the wrist, at the inner side,
is the head of the ulna, the most prominent part of the
bone. The part felt under the skin projects between
the tendon of the exfensor carpi ulnaris at the inner
side, and the tendon of the exfensor minimi digiti at
the outer side. The tendon of the extensor carpi fills
the groove in the head of the ulna, and can usually
be distinguished from the bone. A little in front of
the tendon of the extensor carpi is the sfyloid process.
When the hand is pronated, the head of the ulna is
most prominent and easily detected. In supination,
on the contrary, the styloid process is most prominent,
for the radius in supinating round the ulna raises the
extensor muscles above the level of the head in that
position. The cuneiform bone can be felt at the back
of the wrist below the head of the ulna, overlaid by
the tendons of the ulnar extensor and extensors of
the little finger.

At the radial side of the back of the wrist is the
lower extremity of the radius, overlaid by tendons of
the extensors. The exfensor secundi internodii pollicis
becomes prominent when the thumb is extended, and
is then the guide to the oblique groove on the posterior
margin of the radius, through which it plays. At
this groove the radius is frequently broken in Colles’
fracture. The styloid process of the radius is overlaid
by the tendons of the two first extensors of the
thumb, which somewhat conceal it. Immediately



THE UPPER EXTREMITY 3L

below the styloid process is a- prominence formed by
the tubercle of the scaphoid and the frapezium.

The styloid process of the radius reaches a little
lower in the limb than the styloid of the ulna.

When the thumb is extended, the tendons of its
extensor muscles form two prominent ridges. In the
hollow between these ridges, at the back of the carpus,
just below the end of the radius, are the radial vein
and the two tendons of the radial extensors of the
wrist ; more deeply still lies the last part of the radial
artery.

.The superficial veins can be seen coursing over the
back of the hand and wrist, while towards the knuckles
the extensors of the fingers are also distinguishable
when they are set in action. If the ring finger be
moved while the other fingers are rigidly extended,
the connecting bands from it to the tendons of the
middle and little fingers, can be seen or felt sliding
under the skin, near the knuckle.

The posterior annular ligament cannot be defined
beneath the skin ; but the bones to which it is attached
can be readily distinguished, viz. at the outer end,
the back of the lower end of the radius, near the
styloid process, and at the inner end the back of the
cuneiform and pisiform bones. It is divided into six
compartments for the tendons : four are on the radius.
The outermost for the two first extensors of the thumb ;
the second for the two radial extensors of the wrist ;
the third oblique one for the extensor secundi inter-
nodii ; the fourth gives passage to the common extensor
of the fingers and the extensor indicis; the fifth lies
between the radius and ulna, for the extensor minimi
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digiti ; and the sizth is attached to the inner part of
the head of the ulna, just external to the styloid pro-
cess to give passage to the extensor ulnaris.

Bursal tumours, or “ ganglia,” are frequently found
at the back of the wrist and hand, in the synovial
sheaths.

At the front of the forearm, the radius can be felt in
all persons, and the fendon of the flexor carpi radialis
can be felt or seen in the lower part, as far as the
wrist, where it disappears under the annular ligament
opposite the styloid process of the radius. This tendon
1s the guide to the radial arfery, when that vessel is
obscured by swelling. In the natural state the artery
can be felt or seen to pulsate in front of the lower end
of the radius on the oufer side of this tendon. The
position of the artery in the forearm is denoted on the
surface by a line drawn from the centre of the hollow in
front of the elbow, to the styloid process of the radius.
Sometimes the superficial wvolar branch rises 2 or
3 inches above the wrist; it then accompanies the
radial trunk, and thus is produced the double pulse
(*‘ Pulsus duplex”).

At the centre of the forearm, about the wrist, unless
the patient be very fat, or the muscle be absent, the
tendon of the palmaris longus can be felt. It passes
over the annular ligament, and is the surface guide for
the median nerve which lies close to its inner side.

At the inner side of the forearm the tendon of the
Jlexor carpi ulnaris is felt in all but the very fat, and
if traced downwards, the attachment to the pisiform
bone below the styloid process of the ulna can be dis-
tingunished. This muscle is the guide for the wlnar
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artery, which lies close to the outer side of the tendon.
The tendon usnally overhangs the vessel ; though at
the wrist the artery becomes quite superficial before it
enters the palm, over the annular ligament, close to the
pisiform bone. The ulnar nerve is on the inner side
of the artery.

The line of the radio-carpal articulation crosses the
front of the wrist.about £ inch above the transverse
crease in the skin which separates the wrist from the
palm.

The anterior annular ligament, like the posterior,
cannot be defined in the healthy condition of the
wrist. But when the synovial bursa of the flexors of
the fingers is distended with fluid, the limits of the
ligament often become distinct. It is attached to
the pisiform and cuneiform bone at the inner end, and
to the scaphoid and trapezium at the outer end. The
tendon of the flexor carpi radialis passes in a separate
synovial sheath through the attachment of the outer
end of the ligament. Sometimes distension of this
sheath forms a small bursal tumour, or “ganglion,” just
above the annular ligament, close to the styloid process.

The large synovial sheath, for all the tendons of the
two flexors of the fingers, reaches underneath the
annular ligament as far as the middle of the palm, and
above the wrist for 14 or 2 inches.

To open it or to open an abscess of the front of the
forearm, near the wrist, an incision may be safely made
close to the inner side of the flexor carpi radialis; at
this point the median nerve, in the centre of the limb,
and the radial artery at the outer border of the tendon
will be avoided.
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In the palm two transverse creases in the skin
correspond with the level of the articulation of the
metacarpal bones with the phalanges.

The prominent fleshy mass on the outer part of
the palm is called the ball of the thumb, or thenar
prominence ; that on the inner part, the hypothenar
PrOTANEnce.

In the hollow between the prominences the fascia is
very thick, and beneath it the superficial palmar arch
of the ulnar artery courses opposite a line drawn on
the surface, with a slight downward convexity from-
the pisiform bone to the web of the thumb. This is the
vessel that is usually injured in wounds of the palmar
arch. The deep palmar arch of the radial artery lies
beneath the tendons on the bases of the metacarpal
bones, and a little nearer to the wrist than the super-
ficial arch, nearly opposite to the centres of the thenar
and hypothenar prominences on the surface.

The digital branches of the superficial arch arise
opposite the clefls of the fingers, so that abscesses of the
podm must be opened opposite the centres of the fingers,
over the head of the metacarpal bone, to avoid the
vessels and nerves, and in the lower half of the palm,
to avoid the superficial arch and the common sheath
of the tendons under the annular ligament.

On the fingers the knife should be kept fo the middle
of the back or front, that the digital vessels may not
be wounded when laying open a thecal abscess or
whitlow.

In amputating a phalanx, it should be recollected
that the articulation lies beneath the lower of the two
creases, into which the skin falls at the back of each
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joint, and that the projection in each side of the base
of the phalanx can be felt a little above the crease on
the palmar surface of the joint.

The Lower Extremity.

The surface marks of the groin, hip, and buttock are,
anteriorly, the swell of the tensor vagine femoris, and
the sartorius on the outer side, and the swell of the
adductors on the inner side; between them is the
hollow of Scarpa’s space.  Posteriorly, the swell of the
gluteus maximus, abruptly limited below by the
gluteal fold.

The bony landmarks are—at the upper and posterior
part, the iliac crest, from the anterior spine to the
posterior spine. In the middle line behind, at the
bottom of a deep groove, between the glutei, are the
spines of the sacrum and cocecyx. At the inner and
lower part are first, the pubes, including the symphysis,
spine, horizontal and descending rami ; then the ramus
and tuberosity of the ischinm. Exfernally is the great
trochanter, easily recognised in all persons, its situation
being at the bottom of a depression when the femur
is everted, and prominent when the limb is rotated
inwards or adducted. It projects farther laterally
than the iliac crest. The tip of the great trochanter
is 4 inch below the level of the head of the femur,
and on a level with the pubic spine. Hence the hori-
zontal furrow across the front of the thigh between
these processes passes over the capsule of the hip
joint. Fulness here, in the line of the artery, with
tenderness, are present when the capsule is distended
with fluid, as in early stages of hip disease.

Y
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Deep abscesses point in Scarpa’s triangle. Those
coming forward below Poupart’s ligament, and pointing
internally to the artery, are usually psoas. A psoas
abscess enters the thigh, like the muscle the sheath of
which it occupies, outside the vessels, and has passed
behind them if it point on the inner side of the thigh.
When still below Poupart’s ligament, but pointing ex-
ternal to the artery, the abscess comes generally from
the hip joint. If external to the artery, but above
Poupart’s ligament, it is probably iliac.

The great trochanter is altered in its relations to the
crista ilii and anterior spine, by dislocation of the head
of the femur, by fracture of the neck, and by absorp-
tion of the head and neck of the bonme in morbus
coxe,

In dislocation to the dorsum, the trochanter is car-
ried farther from the spine than natural, but is nearer
to the crest. In other dislocations it is approximated
to the spine in pubic, but carried downwards from
both crest and spine in thyroid dislocation.  *

Nelaton’s line.—According to Nelaton’s observa-
tions, in health, the upper border of the great tro-
chanter is crossed by a line from the anterior superior
iliac spine to the most prominent part of the tuber
ischii, in every position of the thigh. When there is
dislocation backwards, the trochanter has passed above
this line, towards the spinal column, In fracture of
the neck of the femur this line will pass above the
great trochanter.

When the shaft of the uninjured femur is rotated,
it traverses the arc of a circle, having the head and
neck for a radius; but when the neck is broken, the
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trochanter revolves in the axis of the shaft, and
consequently through the arc of a much smaller circle.

Mr. Bryant employs this changed relation as a
pathognomonic sign of fracture of the neck. He
places the body in an exactly horizontal position, and
drops a vertical line from the anterior spine. When
the meck of the femur is unbroken, the distance
between the tip of the trochanter and this line is the
same on both sides of the body. When there is
fracture, the distance is shortened in amount corre-
sponding to the shortening of the broken neck.

Wasting of the gluteus, and consequent loss of depth
to the gluteal furrow are early signs of hip disease.

This gluteal furrow is the best place to feel the
great sciatic nerve at the level of the ischial tuberosity.
It is midway between that point and the great tro-
chanter. Pressure here produces pain if the nerve is
affected. Pressure higher up on the gluteus, opposite
the tip of the great trochanter, may give pain by
compressing the capsule of the hip-joint when that is
inflamed.

The gluteal artery issues from the pelvis at the
juncture of the upper and middle thirds of a line
drawn from the posterior superior iliac spine to the great
trochanter when the thigh is rotated inwards.

The ischiatic artery leaves the pelvis about half an
inch below the gluteal on the same line.

The pudic artery lies over the ischial spine, at the
juncture of the lower and middle thirds of a line
drawn from the outer side of the tuber ischii to the anterior
superior iliac spine, when the thigh is rotated inwards.

If the body rests in a sitting posture on a firm
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level surface, the pressure is borne on the bony points
only; if, however, the body is placed on a soft yielding
cushion, some of the pressure reaches the blood-
vessels just mentioned, and, interfering with their
circulation, overloads the inferior hemorrhoidal
uterine, and other vessels.

The femoral artery enters the thigh at the lower
border of the horizontal ramus of the pubes, midway
between the anterior iliac spine and the symphysis
pubis. When the knee is half-bent and the thigh
rotated outwards, the course of the vessel is denoted
by a line from the point mentioned above fo the most
prominent part of the tuberosity on the inmer condyle of
the femur. At first the vessel is some distance in
front of the neck of the femur, but at the lower part
of Scarpa’s space it lies along the inner side of the
shaft, and should be there compressed by a tourniquet.

The most convenient place for immediately con-
trolling the circulation through the lower extremity
is the last part of the exfernal iliac resting on the
pubes, where the vessel can be felt to pulsate in all
persons. The least fatiguing mode of applying
pressure is to grasp the top of the thigh with both
hands, the fingers passing backwards on the outside
and inside, while the thumbs are thrust down on the
vessel, one over the other. Pressure is kept up by
the thumbs alternately to prevent the hands becoming
fatigued by both being used continuously.

In the region of the knee, the following bony points
can be distinguished :—

The patella, with its ligament, passing down to the
amterior tuberosity of the tibia in front; the fuberosity
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on each condyle of the femwr ; the external and infernal
tuberosities of the tibia : the head of the fibula,; and
midway between the head of the fibula and the
anterior tuberosity, a small eminence on the tibia.

The surface marks vary with the position of the
limb. 1In front, if the leg be extended, the patella
and tendon of the quadriceps are in bold relief, with
a furrow on each' side of the tendon. If the knee is
bent, the patella sinks into the trochlear groove, when
the condyles with the space between them become
very evident. The tuberosities of the tibia also are
then more easily made out. In this position the tibia
can be rofated slightly on the femur.

FEzxternally, running along the thigh to the outer
tuberosity of the tibia, is a ridge best seen when the
knee is bent. This ridge is the ilio-tibial band of the
aponeurosis of the thigh. As it approaches the con-
dyle, and in front of the outer hamstring, it defines a
depression through which the femur and abscess
connected with necrosis of the lower end of that
bone are readily reached. Just below the condyle
there is a depression which corresponds with the
junction of the femur and tibia and the position of the
external semilunar cartilage ; below this depression is
the outer tuberosity of the tibia ; which is the landmark
of the line for enlering the joint in resection. Just
behind the external fuberosity are the head of the fibula
and tendon of the biceps. Below the highest part of
the head of the fibula, behind and internal to the
tendon of the biceps, is the exfernal popliteal nerve.
This may be divided in tenotomy of the biceps if the
knife be carried too near the head of the fibula and



326 SURFACE-GUIDES AND LANDMARKS

directed inwards instead of outwards against the
tendon.

Internally, between the internal condyle and internal
tuberosity, the finger can be laid on the internal semi-
lunar cartilage, a point sensitive to pressure in early
stages of inflammation of the articulation from jar,
or from strain of the lateral ligament. The point of
attachment of the tendon of the adductor magnus muscle
to the tuberosity on the internal condyle is on the
level of the line of the epiphysis, and almost on that of
the upper border of the trochlear surface. The internal
saphenous vein winds round thelimb behind thiscondyle.

When effusion takes place info the capsule of the
joint, the furrows on each side of the ligament are
filled to bulging, and the prominence of the patella
and its ligament are lost, the former “floating ” on its
trochlea. The capsule ascends for three fingers’ breadth
above the patella, and its limit becomes plainly marked
when distended by fluid.

When the knee is bent, the capsule is drawn down-
wards ; hence, when operating on the thigh near the
knee, bend that joind. |

Effusion into the bursa patelle pushes forward the
skin over the lower part of the patella and the liga-
ment into a prominent well-defined tumour which
does not fill up the furrows at the sides of the ligament.

The bursa between the ligamentum patelle and the
tibia is occasionally distended with fluid. It makes
no defined swelling, but a prominence of the liga-
mentum patellee, and partially occupies the lateral
furrows. It is usually much more painful than
distension of the superficial bursa.



THE LOWER EXTREMITY 327

Posteriorly, when the knee is straightened, the
surface of the ham is convex, and the boundaries ill-
defined, the tendon least concealed is that of the
sematendinosus.

The boundaries of the popliteal space are most
salient when the knee is somewhat bent. The biceps
on the outer side and the semifendinosus and semimem-
branosus on the ‘inner, being easily distinguished in
all persons. The gracilis can sometimes be descried
a little farther forward than the other two inmer
hamstrings. The bent position relaxes the fascia
covering the space, when the contents can be better
examined. At the lower part the external saphenous
vein disappears to enter the ham ; this is very evident
when the vein is varicose. The infernal popliteal nerve
is placed in the middle of the space just beneath the
fascia, and when the limb is nearly straight, the
nerves can be felt through the skin in some persons
as round cords at the upper end of the space.

The popliteal artery lying deeply at the bottom of
the space cannot be felt to pulsate readily. When
its pulsations are obvious, some morbid swelling
conveys the vibration to the surface. The vessel
divides at the lower border of the popliteus muscle
into anterior and posterior tibial arteries. This
division is opposite to a point on the outside of the
leg, about 1} inch below the head of the fibula.

The #wmours which may develop in the popliteal
space are, enlarged burse of the hamstring tendons,
enlarged lymphatic glands, abscess connected with
these structures or with disease of bone, exostoses,
cystic and solid tumours and aneurism.
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The bursa most commonly enlarged is that between
the semimembranosus and the inner head of the gastro-.
enemius.  When the knee is flexed it disappears or be-
comes flaceid, when the knee is straightened and the
weight of the body thrown on the limb, it becomes a
prominent, firm, somewhat irregular tumour in the
middle of the ham. It does not throb with the artery.
In about one of every five cases dissected, the bursa
is found to communicate with the synovial capsule of
the knee-joint.

The bursa between the inner head of the gastro-
cnemius and inner condyle, by distension makes a
swelling behind that point of bone, ill-defined,
but causing pain in walking. It frequently com-
municates with the joint ; more often still, the bursa
beneath the oufer head of the gastrocnemius and the
outer condyle is a prolongation of the joint’s synovial
capsule.

There is also a bursa between the semimembranosus
and the tibia, and one between the tendon of the
biceps and the external lateral ligament.

Abscess is usunally connected with the lymphatic
glands of the space, most of which are arranged deeply
around the artery. When of slow formation, with
moderate inflammation of the cellular tissue, it may
vibrate with the arterial pulsation. It has no expansile
thrill, and can often be sufficiently isolated from the
vessel to lose its vibration.

Anewrism is distinguished by the signs proper to
all aneurismal swellings, and generally by its limits
being tolerably easily defined. Diffused or suppurating
aneurism, though ill-defined, has special characters—
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among them, the state of the pulse in the arteries of
- the leg.

Solid tumours are more difficult to distinguish from
aneurism if that be itself solidified or almost so. Then
the several signs proper to tumours originating in-
dependently of the artery must be sought on the one
hand, and the absence of those proper to aneurism
ascertained on the other,

In the leg the bony landmarks are—of the tibia,
the inner surface for the whole of its length, the inner
tuberosity and the infernal malleolus, the anterior or
shin ridge and the inner border. On the outer side are
the head of the fibula above, and the lower fourth of the
shaft terminating in the external malleolus, below.

In front the muscles form a smooth convex surface
above, closely confined by the aponeurosis attached to
the tibia and fibula. Below they divide into tendons
that cross the front of the ankle-joint in three con-
spicuous divisions. The most internal, the tibialis
anticus ; the next, the long extensor of the great toe;
both of these are on the tibia. The third, the bundle
of the common extensor and peroneus tertius, is in
front of the joint between the tibia and fibula.

On the outer side of the calf there is a groove, well
marked when the muscles are in action ; this indicates
the interval between the soleus and the peronei
muscles.  Posteriorly, the swell of the calf is caused
above by the gastrocnemius, below by the soleus
tapering into the tendo achillis at the small of the leg.
Above the heel the tendon is easily distinguished in
all persons. It is narrowest opposite the ankle, the
point where it is divided in tenotomy.
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The internal saphenous vein crossing the internal
malleolus in front, passes up the inner side of the leg.
Varicosity of this vein renders it tortuous, prominent,
and irregular. It is accompanied by the internal
saphenous nerve.

In a well-formed leg the inner edge of the patella, the
inner side of the ankle, and the inner side of the great foe
are in @ line, thus forming a guide for the reposition
of the fragments of a broken tibia.

The anterior tibial artery, rarely ligatured in its
continuity is sometimes to be secured at the bleeding
point when injured. The guide on the surface is a
line drawn from the inner side of the head of the
fibula to the centre of the front of the anklejoint. It
lies mainly along the outer border of the tibialis
anticus muscle.

The posterior tibial artery can be felt beating about
3 inch from the edge of the tibia, opposite the ankle.
The course of the vessel is represented on the surface
by a line drawn from the centre of the top of the calf to
a point midway between the tip of the internal malleolus
and the inner tubercle of the os caleis.

The guides for the tendons cut in treating clubfoot
are found as follow :—

The tendon of the tibialis posticus lies close to the
inner edge of the tibia, midway between the posterior
and anterior borders of the leg, and may be made salient
by abducting the foot, while the thumb is placed over
the tendon. 1In children it is often very difficult to
feel this tendon, and the midway point remains the
chief guide. The point is anterior to the artery, which
runs midway belween the tibia and the posterior border of
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the leg at the ankle. The peronei tendons lie close
behind the fibula, at the ankle, enclosed in a common
sheath, and should be made tense by flexing the ankle
and adducting it. The tendon of the larger muscle
1s most superficial, that of the peroneus brevis is close
behind the bone. They are cut 2 inches above the
tip of the malleolus.

The tibialis anticus crosses the front of the tibia and
ankle-joint to gain the first metatarsal and internal
cuneiform bone. It is usually both felt and seen with-
out difficulty when the foot is rotated outwards. It
is divided sometimes as it crosses the tibia above the
ankle, but most frequenily on the scaphoid bone ; the
knife being introduced between the artery and the
tendon.

At the ankle the bony projections are :—the infernal
malleolus short and broad, is placed rather in front
of the centre of the joint. The external malleolus is
longer, more pointed, and is opposite, the centre of the
joint. The anferior margin of the lower end of the
tibia can be traced above the ankle-joint, crossed by
the tendons of the extensors of the toes, and flexors
of the ankle. These are three landmarks for the
incision in Syme’s amputation. Behind the outer
malleolus the external saphenous vein ascends to the
leg. The internal saphenous vein runs upwards in
front of the inner malleolus. The back of the ankle-
joint is divided into two hollows by the tendo achillis,
which is subcutaneous from its origin to its insertion
at the heel.

The Foot.—In examining the foot the bony land-
marks employed on the inner side of the foot are—
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(1) the fubercle of the os caleis, (2) the inner malleolus,
and (3), about 1 inch below it, the sustentaculum tali.
In front of the inner malleolus is (4) the tubercle of the
scaphoid. Besides these, there are (5) the infernal
cuneiform bone, and (6) the base of the first metatarsal
bone ; its shaft and head.

Along the oufer side of the foot are the following
osseous points—(1) The outer tubercle of the os calcis,
(2) the external malleolus, (3) the small tubercle on the
0s calcis between the peronmei tendons, the short tendon
above, and the long tendon below it; (4) the pro-
jecting base of the fifth metatarsal bone.

On the dorsum of the foot the scaphoid is pro-
minent on the inner side, and the cuboid can be felt
under the skin behind the base of the fifth metatarsal
bone. When the foot is extended the head of the
astragalus projects in front of the lower border of
the tibia. The tendons of the extensors are easily
distinguished along the dorsum of the foot to
the toes.

The dorsal artery can be felt pulsating in a line
from the centre of the ankle to the first interosseous
space outside the base of the metatarsal bone of the
great toe. The tendon of the long extensor of the
great toe runs on the inner side of the vessel, and
the inner tendon of the short extensor running
on its outer side for most of its course, crosses
the artery about } inch before that vessel dips to
the sole.

The external plantar artery traverses the foot ob-
liquely from the midway point between the inner
malleolus and inner tubercle of the os caleis to the
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base of the fifth metatarsal bone. In this part the
thickness of the first layer of muscles intervenes
between it and the plantar fascia, a structure it is
necessary to divide in some forms of talipes. From
the fifth metatarsal bone to the base of the first meta-
tarsal, the artery is placed high in the sole close to
the bones. From this part the digital branches are
given off opposite the webs of the toes. The infernal
plantar artery is separated from the surface by the
thickness of the abductor pollicis. It is inconsider-
able in size.

The plantar nerves have the same connections as
the arteries.

The webs of the toes correspond nearly to the
joint between the first and second phalanges.

The metatarso-phalangeal articulations are about
1 inch behind these webs.

For Syme’s and Pirogoff’s amputations at the ankle—
the external malleolus shows the centre of the joint,
on the outer side of the ankle, and a point 1 of an
inch behind the tip of the inner malleolus indicates
the central point on the inner aspect.

The incisions start and terminate at these points.

For Chopart's amputation—on the inner side the
joint between the scaphoid and astragalus is found
just behind the fubercle of the scaphoid. On the
outer side the joint between the calcaneum and
cuboid bone is indicated by a point 3 an inch behind
the base of the fifth metatarsal bone.

In resecting the first metatarsal bone the articula-
tion between it and the internal cuneiform is 1
inch in front of the tubercle on the scaphoid. The












GENERAL PREPARATIONS o7

SICK ROOM AND BED.

1. Iron bedstead. 18. Night-stool,

2. Wool and hair mattresses. | 19. Basins.

3. Several pillows, soft and of | 20. Cold water.
different sizes. 21. Condy’s fluid.

4. Air and water cushions. 22.. Carbolic acid.

5. Blankets, small single ones. | 23. A bed-rest chair.

6. Pieces of soft flannel. 24, Night lights.

7. Six sets of sheets and pillow | 25. A fire, or in summer a lamp
cases. to burn in the fireplace,

8. Old soft linen, to create a draught of air,

9. Cotton-wool. 26. Enamelled saucepan.

10. Towels, 27. Two feeding cups.

11. Soft pocket-handkerchiefs. | 28. Spittoon.
12, Three pieces of Macintosh, | 29, Tea-equipage.
2 feet 6 inches square. | 30. Tea-kettle.

13. Bed cradle. 31. Medicine measure.
14, Light bedgowns. 32, Apparatus for keeping food
15. Flannel jackets,and flannel warm, with lamp.

Zouavedrawers,orcotton | 33, A clinical thermometer.

jackets and pyjamas. 34, A temperature chart,
16, Hot-water hattFes and bags, | 35. A wall thermometer.
17, Bed-urinal and bed-pan. 136, Lucifers.

Before a room is occupied by a patient who is to be operated
on, it should be thoroughly cleaned ; the walls and ceiling
should be well brushed, the carpet taken away and the floor
well serubbed with soda. All curtains and chintz furniture
should be removed, old window-blinds replaced by new green
ones, and the window made to open readily at the top and
bottom. A fire or oil-lamp should be lighted in the fireplace
to maintain a circulation of air. If the season require a fire,
the iron fender should be removed and replaced by a wooden tray
of sand or ashes, to prevent the noise of cinders and fire-irons
falling on the fender and hearth. It is well also to flush all
the drains, water-closets, and sinks in the house with disinfecting
fluid one or two days before the operation, and a store of Sir
William Burnett's, or similar disinfecting fluid, should be made
ready to neutralise the feetid odours of discharges. The excreta
of typhoid and other fever patients should be mixed with strong
commercial hydrochloric acid before they are thrown into the
house drains.

When possible, it is a great advantage to have two beds of
similar height and size, that the patient may occupy them
alternately. The cool bed refreshes the patient greatly, and
the vacated bed is easily cleaned and aired without fatigue to

the sick person.
Z
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INSTRUMENTS AND APPLIANCES FOR THE FOLLOW-
ING OPERATIONS ABOUT THE HEAD AND NECK.

TREPHINING THE SKULL. CLEFT PALATE.
OPERATIONS ON THE EYE. Excision or ToxsiLs.
HARE-LIP. LARYNGOTOMY.
RESECTION OF THE JAw, TRACHEOTOMY.

ExcisioNn oF THE TONGUE.

TREPHINING THE SKULL.

1. Scalpel. to clear the groove of
2. Trephines—several crowns. bone-dust.
3. Hey's saw. 9. Lenticular knife,
4. Elevator. 10. Small polypus forceps.
5. Stout dissecting forceps. 11. Sponges.
6. Brush to clean away the|12. Lint.
bone-dust. 13. Iee.
7. Probe. 14. Bandages.
8. Quill, cut like a tooth-pick, | 15. Macintosh sheet.

OPERATIONS ON THE EYE.

Strabismus.

1. Anasthetic, if used. 6. Fine curved needles, and
2. Lawrence’s or other head- Jinest thread,

fixer. 7. Dint
3. Specula, of different sizes. 8. Ice, or cold water.
4, Toothed forceps. 9. Eye bandage.
5. Strabismus secissors and | 10. Sponges.

hooks.

Eaxtirpation of the Eyeball.

1. Anmsthetie, 10. Perchloride of iron.
2. Head-fixer, 11. Fine curved needles, and
3. Speculum. Jinest silk thread.
4. Toothed forceps. 12 EinG
5. Curved scissors. 13, Pulled lint.
6. Strabismus hook. 14, Basin.
7. Small and large sponges. 15. Bandage.
8. Dissecting forceps. 16. Sponges.
9, Ice-cold water,
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OPERATIONS ON THE EvE—coniinued.

Cataract (Congenital).

Atropine drops,
Anwmsthetie,
Head-fixer.
Speculum.
Lacerating needles.

Toothed forceps,to fix eyeball.

7.
8.

Lint.
Cold water.

9, Gelatine plaster.

10.
11.

Wool and bandage.
Sponges.

Cataract (Senile).

Atropine drops. 9. Platinum spatula, to adjust
Angesthetic, edges of wound.
Head-fixer. 10. Sma.lﬁapunges.
Speculum. 11. Basin and water.
Lacerating needles. 12. Gelatine plaster.
Toothed forceps. 13. Wool and bandage.
Cataract knives. 14. Lint,
Scoop.
Iridectomy.
Angesthetie, if nsed. 9. Light curved scissors.
Head-fixer. 10. Lint.
Specula. 11. Gelatine 'f]aster.
Toothed forceps. 12, Wool and bandage.
Right-angled knives. 13. Atropine drops.
Iris forceps. 14. Smaﬁ sponges and basin.
Iris hooks. 15. Hot and cold water.
Capsule scissors, if required.
HARE-LIP.
Scalpel. 12. Large towel to wrap the
Artery forceps, or sharp child in,
hook. - 13. Chloroform, if used.
Hare-lip pins. 14. Bone nippers.
Wire nippers. 15. Sequestrum forceps.
Dentist’s silk twist. 16. A knitting needle for
gtlrapping plaster., c]ﬁecking deep hemor-
ilver suture. T by ac cautery ;
Collodion. 1a|n:|?;rlg‘a . o
Scissors. 17. Spirit lamp to heat it.
Cheek compressor. 18. Anemsthetic.
Sponges.
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RESECTION OF THE JAW, AND TUMOURS
CONNECTED WITH IT.

Scalpels,

Artery forceps.

Torsion forceps.

Forcipressure forceps
(several pairs). ,

Ligatures.

Retractors.

Tooth forceps.

Narrow saw.

Hey's saw.

Bone-cutting forceps.

. Lion forceps.

Sequestrum forceps.
Gouges.

. Chisel.

Gag,.

16,

17.

18.
19.
20.
21.
22,
23.
24,

25.
26.
27.
28.
29.
30.
31.

Hare-lip pins.

Wire nippers,

Actual cautery.
Perchloride of iron,

Ice.

Sutures, silk and wire,
Solution of chloride of zine.
lodoform.

Lim:i

Bandages,

Plast:f.

Collodion.

Macintosh sheet.

Small sponges tied on sticks.
Larger sponges.
Angsthetic and inhaler.

EXCISION OF THE TONGUE.

Scalpel.
Torsion forceps.
Artery foreeps.

Vulsellum,ortongueforceps.

Forcipressure forceps
(several pairs).

Gag.

Archemedian bone-drill.

Cheek retractor.

Incisor tooth forceps.

Narrow saw.

Nevus needle, and

Half a yard of thick whip-
cord.

Stout copper wire.

Key for twisting the wire
tight.

Wire nippers.

Stout acupressure needle.

Hare-lip pins.

Galvanic écraseur,

Two écraseurs.

20.
21.

22,
23.
24,
25,
26. 1

27.
28.
29.
30.
31.
32,

33.
34.
35.
36.
37.
38.

Curved scissors,

Needle for passing
chain.

Sharp and blunt hooks.

Stout silk.

Metallic sutures.

Ligatures.

ce,

Iodoform.

Perchloride of iron.

Cautery irons.

Solution of chloride of zine.

Collodion.

Small sponges mounted on
sticks ; larger sponges.

Brandy.

Aneesthetic and inhaler.

Li[lt..

Macintosh sheet.

Syringe.

Iﬁynggatnmy tube, and
Trendlenburg’s bag.

the
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CLEFT PALATE.

-

Long-handled, narrow-

bladed knife,

Fergusson's knife, for divid-

ing the palatine muscles.

Long-handled curved

seissors.

Slender toothed forceps, to

seize the soft palate.

5. Long-handled needles, with
the eye at the point for
passing sutures.

6. Lnn%'handled fine - hooks,
blunt and sharp.

7. Smith’s gag.

R -

8. Smith's elevator, for the

hard -palate.

9, Chisel for the hard palate.
10. Fine blue silk or catgut.
11. Long-handled o

straight scissors.
Tee, ice-cold water,
Macintosh sheet.
Sponges set on sticks.
Glass syringe for washing

the mouth.
Anasthetic and inhaler.
Bandage.

inary

12.
13.
14.
15.

16.
17.

EXCISION OF TONSILS.

Cocaine solution.

Long vulsellum.

. Tonsil guillotines ;

or, grnhe-point&d bistoury,
the posterior two-thirds

29 10 1t

of the blade covered with
lint or plaster ;
or, tonsil excisors of various
kinds.
4. Ice, ice-cold water,
5. Gag (for children).

T'o repress Hoemorrhage from the Tonsils.

1. A small lump of ice held in
a long vulsellum against
the tonsil.

2. Small sponge on the end of
a stick, dipped in ice-
cold solution of per-
chloride of ironm, or other
styptic.

3. Long straight polypusorgul-

let forceps with padded
ends, to compress the
tonsil ; one blade being
passed within the mouth,
the other outside against

the neck.
4. For the apparatus for de-
ligating the common

carotid artery, see p. 353,

LARYNGOTOMY IN THE CRICO-THYROID SPACE.

1. Scalpel.

2. Laryngotomy tube,

B Arte? forceps, and ligature
silk.

4. Torsion forceps.

5. Tapes.

6. Sharp and blunt hooks.
7. Two hooked forceps.

8. Sponges.

9. Silk suture.
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N Evus—continued.

For Injecting.

Pravaz’s injecting syringe. |2. Solution of perchloride of
1rol1L.

For Passing Setons.

Small suture needles, or
Large handled needies.
Fine silk suture.

4, Coarse silk sutures, steeped
in perchloride of iron.

TAPPING THE PLEURA.

The aspirator, 6. Collodion.
Small scalpel. 7. Strapping.
Trocar, fitted with india-| 8. Scissors.

rubber tube. 9. Brandy.
Bucket. 10. Macintosh sheet.
Lint. 11. Aneesthetic.

TAPPING THE BELLY.

Body bandage (see p. 11). 7. Silk ligature.
Scalpel. 8. Collodion.
Trocar, with india-rubber| 9. Secissors.

tube. 10, Lint.
Suture. 11. Bucket.
Hare-lip pins. 12. Diachylon plaster.
Wire nippers. 13. Brandy.

COLOTOMY AND LAPAROTOMY.

Scalpel. 12. Measuring tape.

Probe-pointed bistoury. 13. Tow.

Directors. 14. Oil.

Dissecting forceps. 15. Macintosh sheet.

Artery forceps. 16. Large syringe full of warm

Foreipressure foreeps. water.

Retractors. 17. Ansthetic and inhaler,

Thicksilk sutures, threaded | 18, Higginson’s pump for in-
at each end through a ating the bowel.
curved needle. 19. Iodoform. _

Fine ligatures. 20, Chloride zine solution (40

Sponges. grains to the ounce),

Lint. 21. Small firm pillow.
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11.
12,
13.
14,
15.

16.
L.

18.
19,
20.

10.
11.

12.
13.

@askpn -
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OVIAROTOMY.
Room raised totemperature | 21. Silk sutures and silver
of 70° F. wire,
Scalpel. 22, Vuleanised india-rubber
Probe-pointed bistoury. tubing, to fix on cannula,
Director, 23. Ovariotomy trocar.
Dissecting forceps. 24. Cautery irons.
Torsion forceps. 25, Cautery clamp.
Artery forceps. 26. Diachylon plaster.
Forcipressure forceps|27. Catheter for emptying the
(several pairs). bladder.
Nélaton’s ovariotomy |28, Soft napkins.
forceps. 29. Bandage or laced napkins.
Vulsella. 30. Anesthetic and inhaler,
Wire écraseur, 31. Perchloride of iron.
Scissors, large and small. |32, Safety pins.
Broad retractors. 33. Sponges (counted).
Blunt hooks. 34, Cotton wool, iodoform
Long  slightly curved wool.
needles, two threaded on | 35. Warm flannels.
each suture. 36. Brandy and ammonia.
Aneurismneedles,threaded. | 37. Macintosh sheets.
Drainage tubes (glass or |38. Hypodermic syringe.
rubber). 39. Bull’s-eye lantern.
Needle holder. 40, 2-ounce enema syringe.
Fine ligatures. 41. Todoform.
Strong whipcord.

CAESARIAN SECTION.

Room maintained at tem-
perature of 70° F.

Catheter to empty bladder.

Large scalpel.

Straight  probe-pointed
bistoury.

Director.

Large blunt hooks.

Vulsella.

Large syringe and wvaginal
tube, for washing out
uterus per vaginam.

Artery forceps.

Dissecting forceps.

Ligatures, fine and stout
whipcord.

Seissors.

Torsion forceps.

14,
15. H

16.
L

18.
19.
20,
21.
22,
23.
24,
25.
26.
27.
28, 2

Forcipressure forceps
(several pairs).

are-lip pins, stout and

long.

Suture silk.

Long straight or slightly
curved needles, threaded
two on each suture.

Fine sutures,

Folded linen compress.

Broad body roller.

Flannel.

Cotton wool, iodoform wool.

Warm flannels.

Angesthetic and inhaler.

Sponges (counted),

Macintosh sheets.

Hypodermic syringe.

-ounce enema syringe,
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CESARIAN SEcTION—CONtinued,

For Porro's Method, in addition,

. Clamp.

2.

Keeberle's  écraseur,
serrenceud.

or

EXTIRPATION OF THE CERVIX UTERI.

. Twohooked forceps, or long
vulsella.

Specula (bivalve and duck-
bill).

Kcraseur.

Two wool holders.

Small sponges on sticks.

Scalpel.

Straight probe-pointed bis-
toury.

Bistoury curved on the flat.

Long-handled straight scis-
SOTS.

Long-handled curved scis-
SOTS.

. Artery forceps.

12,
13.
14,
15.
16.
i A
18.
19.

20.

21.
22,
23.
24,

Ligatures.

Hare—li;.) pins.

Dentist’s silk,

Cautery irons.

Perchloride of iron.

Solution of chloride of zine.

Ice.

Lint (if plugging necessary,
see p. 166).

Compressed sponge
ieces.

Soft silk handkerchief,
Cotton wool, iodoform wool.
Suppository.

Anasthetic and inhaler.

in

VESICO-VAGINAL FISTULA.

. Duckbill speculum.

. Scalpelsset inlong handles,
curved blades.

Long-handled curved scis-
SOTS.

. Long-handled forceps.

. Long-handled hooked for-

ceps.

. Long-handled sharp hook.

Narrow curved spatula.

. Needles to carry silver wire

suture. ;
Silver wire.

. Probes.

Short curved needles, to
carry fine silk suture.

Needle holder.

Suture tightener.

14.
15.

16.
17.
18,

19.
20,
21.
22,
23.

24,
2b.
26.

Lead clamp.

Awl for perforating the
clamp.

Clamp adjuster.

Split shot.

Forceps for placing and
pinching the shot.,

Small sponges in holders.

Large sponges.

Sims’ catheter.

Ice-cold water.

Syringe and flexible cathe-
ter for injecting the
bladder, to test the per-
fect closure of the fissure.

Anasthetic and inhaler.

Oil.

Macintosh sheet.
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STRANGULATED HERNIA.

Scalpel. 14. Ligatures.
Straight bistoury. 15. Sutures.
Probe-pointed bistoury. 16. Lint.
Hernia knife, 17. Diachylon plaster.
Narrow director. 18. Three-inch wide roller.
Broad director. 19. Compress.
Dissecting forceps. 20. Razor,
Blunt hooks. 21. Sponges. .
Fine hook for a very tense | 22. Half grain of morphia sup-
sac. pository.
Artery forceps. 23. Anmsthetic and inhaler.
Torsion forceps. 24. Macintosh sheet.
Probe. 25, Oil.
Scissors, 26. Aspirator.
HAEMORRHOIDS.
External,— Excision of.
. Vulsellum, or hook, or| 9. Cautery iron.
ringed forceps. 10. Paquelin’s cautery.
Knife-edged scissors curved | 11. Sponges.
on the flat. 12, Macintosh sheet.
Artery forceps. 13. Opium suppository.
Torsion forceps. 14. Nitric acid, fuming,
Ligatures. 15. Wooden spatula.
Sutures. 16. Glass speculum.
Lint and T -bandage. 17. 0il.
Smith's clamp. 18. Anssthetic and inhaler.
Internal.
Enema of warm water, 7. Ice.
Hook, vulsellum, or ring| 8. Solid perchloride of iron.
forceps. 9. Lint and cotton wool.
Thin compressed whipeord. | 10. Opium suppository.
Pile needles threaded, to|11. Oil

transfix the base of the pile. | 12, Sponges,

Scissors,
Smith’s elamp.

13.
14,

Macintosh sheet,
An@sthetic and inhaler.,

PROLAPSUS ANI.

The same as for heemorrhoids,
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FISTULA

Probes of various sizes, some
grooved.

. Director.

Probe-pointed curved bis-
toury.

Straight sharp-pointed bis-
toury.

Tenaculum.

Threaded curved needle set
in a handle.

Torsion forceps.

. Artery forceps.

. Stout ligature.

i sk ek
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IN ANO.

10. Cautery iron.

11. Lint, cotton wool.
12, Sponges.

13. Compress.

14. T -bandage.

15. Oil.

16, Ansthetic and inhaler.
17. Macintosh sheet.

18. Suppository.

19. Speculum.

20. Forcipressure forceps.
21. Iad:}fgrm. -

CLEFT PERIN ZUM.

Scalpel.

Hooked forceps, or wvulsel-
lum.

Toothed forceps.

Curved needles, with handles
and without, threaded.
Stoutwhipcord, orstout silk.

Suture silk.
. Needle holder.

it

T

8. Wire suture.

9. Glassrods,orNo.12bougies.
10, Collodion.
11. Lint.
12. Sponges on handles.
13. 0Oil.
14, Anmsthetic and inhaler.
15. Catheter.

AMPUTATION OF THE PENIS.

—
L

Tape to tie round the root of
penis, or Clover’s disc.

Straight bistoury.

Scalpel.

Artery forceps.

Torsion forceps.

Dissecting forceps.

Scissors.

Fine ligatures.

-

SO S On 00 D

9. Fine suture, to fix the flap
of mucous membrane of
the urethra.

Flexible catheter.

Lint.

Tape.

Ice.

Angesthetic and inhaler.

Carbolic oil.

Macintosh sheet.

10.
11.
12,
13.
14,
15.
16.
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CIRCUMCISION.
1. Small straight bistoury. 8. Scissors.
2. Polypus forceps. 9. Lint.
3. Half-inch wide tape, or|10. Ice.
Clover's disc. 11. An@sthetic and inhaler or
4. Artery forceps. Cocaine.
5. Fine ligatures, 12, Macintosh sheet.
6. Silk suture. 13. Otis’ coil refrigerator,
7. Torsion forceps. 14, Diachylon, or other plaster.
EXCISION OF TESTIS.
1. Scalpel, or bistoury. 7. Sutures, silk or wire.
2. Large sharp hook. 8. Scissors.
3. Blunt hooks. 9. Anesthetic and inhaler.
4. Stout whipcord, or clamp |10. Lint.
forceps. 11. Plaster.
5. Fine ligatures. 12. Macintosh sheet.
6. Artery forceps.
TAPPING AND INJECTING A HYDROCELE.
1. Trocar. 5. Lint.
2. Vulcanite syringe, with noz- | 6. Collodion.
zle to fit cannula. 7. Plaster.
3. Solution of iodine. 8. Carbolic oil.
4, Suspender for the testicles.
RETENTION OF URINE.
1. Flexible catheters (Nos. 8 to| 8. Tapes and string.
3), (English and French).| 9. Strapping plaster.
2, Filiform bougies (No. }). 10. Scissors.
3. Silver catheters. 11. Trocar for tapping per rec-
4, India-rubber and Coudé tum.
catheters. 12. Aspirator.
5. Carbolic oil (1 in 16). 13. Tinecture of opium.
6. Glass syringe. 14. Morphia suppository.
7. Injecting bottle. 15, An@sthetic and inhaler.,
16. Hot bath,
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EXTERNAL URETHROTOMY,

Scalpels,
Catheters, silver.
Catheters, flexible.

Four feet of india-rubber
tubing to fit catheter.
Probes, straight,and grooved

with flat handles.
Syme’s shouldered narrowed
grooved staff'; or
Marshall’'s long jointed
grooved sound, with flex-
1ble catheter sliding on it ;

or
. Wheelhouse's hooked staff.

9.

10.
11.
12,

13.
14.
15. 8
16.
17.

18

19: Needles

Probe director and tapering
orget. ;
Lithotomy tapes or anklets.
Tapes.
Tenaculum ; two hooked
forceps with catch.
Artery forceps.
Ligature,
oInges.
Ggrhflic oil.
Ice.
Angsthetic and inhaler,
threaded with
blue-silk.

INTERNAL URETHROTOMY.

Catheters, silver. 7. Sponges.
Catheters, flexible, 8. Carbolic oil.
Urethrotomes. 9, Silk, or fine soft twine.
Meatome, 10. Macintosh sheet.
Urethrometer, 11. Ansesthetic and inhaler.
Bullet sounds,
LITHOTOMY.
Pair of lithotomy tapes or | 14. Forcipressure forceps.
anklets, 15. Retractors,
Sound. 16. Hooks, sharp and blunt.
Staff. 17. Artery forceps.
Lithotomy scalpels, 18. Tenaculum.
Forceps. 19. Tubes with and without
Scoops. petticoats ; or Brown's
Searcher. air-tampon tubes.
Four-ounce syringe with a | 20. Ligatures.
bulbous nozzle. 21. Sutures.
Bistouri cacheé. 22, Lint.
Catheters, 23. Half-grain morphia sup-
Gorget. ository.
Lithotrite or other stone- | 24, Anmsthetic and inhaler.
crusher. 25. Carbolic oil.
Bag for distending the |26, Sponges.
rectum. 27. Bandages and tape.
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OPERATIONS ON THE TRUNK

LITHOTRITY.

Lithotrites, fenestrated and
flat.

Hollow sound, with a short
heak.

Ap}ﬂlmtua for washing out
the crushings.

Carbolic oil.

Catheters,

Urethral forceps.

Meatome.

Injecting  bottle, with

10.

11.
12,

13.

FOR REMOVING FOREIGN
URETHRA AND BLADDER.

Catheters, silver, flexible.

Sounds of different curves,

Bougies & boule,

Urethral forceps with long
blades,

Fine dressing forceps.

Fine polypus foreeps.

Coxeter’s urethral ]f:"grcepa.

Urethral lithotrite forceps.

Hunter’s tube forceps.

Loop of wire set in long
handle,

Leroy d’Etiolles’ jointed
8O0

. Leroy's tube and sliding

hook.

13.
14.

15.

16.
17.
18.
19.
20.
21#
22,
23.
24,
25.
26.
27.

nozzle to fit the hollow
sound.

Half-grain morphia sup-
pository.

Hot linseed poultice or
fomentation,

Firm bolster or pillow.

Blotting paper, box, and
straining muslin for
collecting débris.

Anmsthetic and inhaler.

BODIES FROM THE

Charriére’s hair-pin re-
tractor.

Cha.rriéra’shnugiﬂratractnn

Three-branched forceps.

Endoscope.

Carbolic oil.

Glass syringe.

Scalpel.

Dissecting forceps.

Hook.

Artery forceps.

Ligature.

Sutures,

Tapes.

Sponges.

Anesthetic and inhaler,

TRANSFUSION OF BLOOD.

See PAGE 188.
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INSTRUMENTS FOR OPERATIONS ON THE LIMBS.

LIGATURE oOF THE LARGER
ARTERTES.

RESECTIONS OF THE HEAD OF
THE HuMmERUs, ELBOow, HIPp,
AND KNEE.

REMovAL oF NECROSED BONE.

-
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AMPUTATIONS AT THE SHOUL-

DER-JOINT; AmrM; FoRre-
ARM ; AND WgisT; META-
cARPUS ; Hip; THIGH ; AND
Leec; ANKLE AND Foor;
BY SYME'S AND CHOPART'S

OPERATIONS ; METATARSUS.

LIGATURE OF THE LARGE ARTERIES.

Scalpel.
Grooved director.
Dissecting force
Broad grooved
Probe.
Blunt hooks.
Metallic retractors.
Aneurism needle.
Aneurism needle,
Ccurve,
Carbolised silk or other
aseptic ligature.

reetur

helix

. Artery forceps.

RESECTION

Bistouries.

Broad saw, or Irish bow-saw.
Retractors.

Lion forceps.

Blunt hooks.

Artery forceps.

Torsion forceps.
Forcipressure forceps.
Linen retractors.
Ligatures,

. Sutures.
. Cautery iron.
. Wire nippers.

Lint.

. Bandages.

Strapping.
Oiled silk.

12.
13.
14,
15,
16.
17.
18.

19. S

20.
21.
22,
23.

OF

18.
19.
20.
21.
22,

23.

24,
25,

26.
27.

2 A

Foreipressure forceps.
Fine I‘gatures

Sutures,

Scissors.

Tourniquet.

Sponges on sticks.
Larger sponges.
trapping.

Lint.

Bandage.

Anwsthetie and inhaler.
Macintosh sheet.

JOINTS.

Sponges.
acintosh sheet.

Angesthetic and inhaler,

Drainage tubes.

Tourniquet ; or Esmarch’s
elastic band.

Key to compress the sub-
clavian artery of the
shoulder.

If the elbow, angular splint.

If the head of the femur,
a straight bracketed
splint.

If the knee, back splint
and pads.

If the ankle,
splint.

moulded
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AMPUTATIONS

REMOVING NECROSED BONE.

Scalpels.

Straight and curved bis-
touries with sharp and
probe points,

Long and short probes.

Directors.

Retractors.

Volkmann's sharp spoons.

Chisels, and blunt peri-
osteum elevators.

Bone forceps (various).

Mallet.

Sequestrum forceps,

Lion forceps.

Osteotrites.

Trephine.

14,
15.
16.
17.
18,
19,
20,
21.
22,
23.
24,

Gouges.

Artery forceps.

Torsion forceps.

Ligatures.

Sutures.

Lint and salicylic wool.

Sponges.

Bandages.

Macintosh sheet.

Angesthetic and inhaler.

Tourniquet ; or, Esmarch’s
elastic band.

Cautery iron.

Drainage tubes.

lodoform.

25.
26.
a7.

AMPUTATION AT THE SHOULDER JOINT.

Long amputating knife.

Artery forceps.

Fine ligatures, stout liga-
tures.

Tenaculum.

Lion forceps.

Forecipressure
(several pairs).

Key to compress subeclavian
artery.

forceps

8.

9.
10.
11.
12.
13,
14.
15.
16.
17,

Sutures.

Diachylon plaster,
Bandages.

Lint and salicylic wool.
Sponges,

Cautery irons,

Ice.

Macintosh sheet.
Angesthetic and inhaler,
Drainage tubes.

AMPUTATION OF THE ARM,

Amputating knife,
Saw.,

Artery forceps.
Torsion forceps.

Tﬂurniquet ; or, Esmarch’s |l i1
18.

elastic band.
Ligatures.
Sutures.
Tenaculum.
Bone nippers.
Diachylon plaster.

. Lint and salicylic wool.

Bandages.

13.
14.
15,
16.

Straight splints.
Sponges.

Macintosh sheet.
Angsthetic and inhaler,
Cautery iron.

Drainage tubes,

If a circular amputation—
19. Split linen retractor ; and

20. Round-pointed straight-
edged knife.
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AMPUTATION OF THE FOREARM AND WRIST.

Large bistoury, or small am-
putating knife,

Torsion forceps.

Artery forceps.

Saw,

Bone nippers.

Tourniquet ; or, Esmarch's
elastic band.

Fine ligatures.

Sutures.

8.
10.
11,
12,

13.

14.

15.
16.
17.
18.

Lint.

Salicylic wool.

Splints.

Bandages.

Oiled silk.

Diachylon plaster.
Sponges,

Macintosh sheet.
Anwesthetic and inhaler,
Drainage tubes.

AMPUTATION OF METACARPAL BONES AND

Diachylon plaster.

Narrow bandage.

Splint to support the arm
and hand.

Bandage.

Lint and salicylic wool.

Macintosh sheet.,

Sponges.

Anssthetic and inhaler.

THE HIP JOINT.

Silk and silver sutures.

Lint.

Diachylon plaster.

Sponges.

Bandages.

Cotton wool.

Ice.

Angesthetic and inhaler,

Macintosh sheet.

Drainage tubes.

(Gonges, for carious aceta-
bulum.

PHALANGES.
Narrow-bladed bistoury. 9.
Bone nippers. 10.
Lion forceps. dx.
Torsion forceps.
Artery forceps. 12,
Tourniquet ; or, Esmarch’s |13,
elastic band. 14,
Fine ligatures. 15.
Small sutures. 18.
AMPUTATION AT
Lister's aorta compressor;| 9.
or, Esmarch's elastic|10.
band ; or, Davey’s lever. |11.
Long hip knife. 12.
Sealpel. 13.
Artery forceps, 14,
Forcipressure foreceps|15.
(several pairs). 16.
Stout and fine ligatures. 17.
Torsion forceps. 18.
A bone-holder or lion for-|19.
ceps, if the bone is too
short to hold by the|20.

hand.

Periosteum elevators.
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Bandages, Croft’s, 99,
Sayre's, 102,

Scultetus, 24,
shoulder, 17.
spica, 10, 15, 17.
starch, 91.
stump, 23.
Ty i
thumb, 15.
toe, 23.
winder, 2.

Bandbox cradle, 108,

Basilic veins, 315.

Bath, the hot-air, 202.
the vapour, 203.

Bed, the sick, 337.

Bedsores, 183.

Belloe's sound, 154,

Belly, tapping the, 11, 345.

Bichloride of methylene, 250.

Bladder, relations of, 294, 306.
washing out the, 178.

Bleeding, cupping, 206.
at elbow, 19, 315.
jugular vein, at, 9.
leech bites, 208,
socket of tooth, 159,
tape, 19.

Blisters, 217.

Blood, transfusion of, 188.

Bloodless operations, 195.

Boracie acid dressing, 231.
ointments, 233,

Bougies, 169.

Bovine lymph, 263.

Brachial artery, 312,
plexus, 289,

Brain, position of, 266.

Bread poultice, 219.

Breast, bandaging the, 9.
strapping the, 25.
removing, 544.

Browne's tampon, 183.

Bryant's rule, 323.

Bulbous ended catheter, 168,

Bursal tumours, 811, 314, 318,

319.
Buttock, surface marks of, 321.
Button suture, 231.

INDEX

C

(' ESARIAN section, 346.
Calcaneum, separation of the epi-
physis of, 63.

Calf, surface marks of, 329.

Calomel fumigation, 200.

(Cannule, Southey's, 203.

Cap for shoulder, 55.

Carbolic acid dressing, 220,

Carbolised catgut, 225.

Carotid artery, 277, 282.

Carr's splints, 41.

Casting in plaster of paris, 140,

Catheters, 167, 175.
passing, 171.

in the female, 176.
through the larynx, 164.
tying in, 179, 180.

Caustics, 216.

Cauteries, 215.

Cautery, galvanic, 215,
Paquelin’s, 215.

Cerebrum, level of, 266.

Cervical plexus, 289.

Chloroform, administration of, 249,

Chopart’s amputation, landmarks

for, 333.

Chromicised catgut, 225.

Circumcision, 350.

Clavicle as a landmark, 281.
Sayre’s strapping, 61.
ring pad for, 61.
figure of 8 for, 62.

Cleft palate, 342,
perin@um, 340,

Clove hitch, the, 118,

Clover’s inhaler, 247.

Cocaine, 250.

Ceeliac axis, position of, 300,

Coin-catcher, 185.

Cold injection, 149,
to head, 8.
irrigation, 18, 242,

Collodion, 261.

Colon, position of, 297,

Colotomy, 345.

Compress, graduated, b, 18,

Continuous extension, 86, 90.
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Coracoid process, 311.
Coronoid process, 272,
Corrigan’s hammer, 217.
Coxeter's elastic perineal band,

80.
Cradles, 107.
Cranial region, 266.
Cricoid ecartilage, 275.
Crico-thyroid membrane, 274.
Croft’s splints, 99,
Cupping, bleeding, 217.

dry, 215.

Cushions, water, 184,

D

DAvVEY's lever, 198.
Delirious patients, manacles for,
12.
Diaphragm, attachment of, 285.
Digastric muscle, 274.
Disjunction of articular surfaces,
48, 312.

Dislocations, 113.

clavicle, 115.

elbow, 121.

distinction from fracture of],

48, 121.

fingers, 123.

foot, 132.

jaw, 113.

hip, 124.

knee, 131.

patella, 132,

radius; 122.

shoulder, 116.

thumb, 123.
Distribution of nerves, 289,
Domett’s flannel roller, 1.
Dorsal artery of foot, 332.

region of thorax, 287.
Double inclines, 86.

slung, 88.
Drainage tubes, 224, 239,
Drawing teeth, 154.
Dry cupping, 215.
Dry heat, 220.
Drying starch bandages, 94.
Ductus ad nasum, 270,
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Duodenum, 298.
Dupuytren’s splint, 64.

E

EaARrs, syringing the, 148,

Eight, figure of, 4.

Elastic extension, 81.
perineal band, 80.
stockings, 25,
stirrup, 81.

Elbow, landmarks of, 312.
swellings of, 314.

Elevator, 158.

Endoscope, 180,

Epididymis, 302.

Epigastric artery, 302. :

Epiphysis of os ealcis, separation of

the, 64.

Epistaxis, 149.

Esmarch’s elastic bandage, 195.
irrigator, 243.

Essentials of a truss, 210.
Ether, administration of, 246.
with chloroform, 250,

spray, 258.
Extension in fractures, 89,

in hip disease, 90.

in the long splint, 81.

by weight and pulley, 89.
External abdominal ring, 301.

auditory passage, 268,

carotid artery, 269,

jugualar vein, 278,

malleolus, 331.

plantar artery, 332.
Extirpation of cervix uteri, 347,
Eye douche, 147.

operations on, 339,

F

Facg, landmarks of, 268.
Facial artery, 269,
nerve, 270,
Felt jacket, 107.
Feeding by the stomach pump,
188.
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Female, passing catheter for, 176.
Femoral artery, 324.
hernia, 303.
Femur, condyles of, 325.
Fibula, head of, 325.
Fifth metatarsal bone as a land-
mark, 332,
Figure of 8 turn, 4.
bandage, 62.
Fingers, surface marks of, 320.
Fistula in ano, 349,
Flannel rollers, 1.
Fomentations, 220.
Fontanelles, 267,
Foot, landmarks of, 331.
Forceps, tooth, 154,
Forearm, landmarks of, 314-319,
Four-tail bandage, 8, 33.
Fractures, 32,
acromion, 58,
clavicle, 59,
Colles’, 38.
near elbow, 47,
femur, shaft of, 77.
fibula, 63.
forearm, 43,
humerus, neck of, H4,
shaft of, 52,
lower end of, 47.
great tuberosity of, 58.
jaw, 32.
metacarpal bones, 87,
olecranon, 45,
os calcis, 63.
patella, 73.
pelvis, 36.
phalanges, 36.
radius, 38, 45,
rib, 35.
tibia, 65.
transverse ditto, 70.
ulna, 43,
Fumigation, 200.
local, 202,

G

Gag, for stomach-pump, 186.
Gall bladder, position of, 297,

INDEX

Gas and ether, 247.

Gauntlet for fractured
41,

Gauze, antiseptic, 222,

General rules, 1.

German peat moss, 241,

Glove for metacarpal bones, 37.

Gluteal artery, 323.

Gooch's splints, 112,

Graduated compress, 5, 18.

Great trochanter as a landmark
321.

Groin, spica for, 10.

landmarks of, 321,

Gum and chalk, 101,

Gustatory nerve, guide for cutting,
272,

Gutta-percha, 32, 37, 41, 47, 50,
56.

radius

H

HZEMORRHAGE, arrest of, 338,
after lithotomy, 1883,
from socket of tooth, 159,
from the tonsils, 342,
H@®morrhoids, 308.
Ham, 327.
Hamilton’s splint, for children, 85,
Handle for extending the thumb,
123.
Hare-lip, 340.
Head, cold to, 8,
ice bladder for, 8,
landmarks of, 266,
Heart, area of, 282,
Hernia, femoral, 303,
inguinal, 301.
strangulated, 348,
umbilical, 295,
Hip-disease, extension in, 89,
splint, 109, 134.
surface marks of, 821,
Hollow in front of elbow, 315.
Horizontal position in fractured
clavicle, 59,
Horseshoe splint, 73,
tourniquet, 197.
Hot air bath, 202,
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Hot fomentations, 220, J
water cushions, 220. .
How to hold a roller, 2. JACKET, strait, 12.

Humerus, fracture of, 47, 52,
54.
Junction of epiphyses, 310,
313.
Hyoid bone, 274.

I

IcE bladders on head, 8.
cold injections, 149,
Ileum, position of, 298,
Iliac abscess, 322,
arteries, 300.
Ilio-tibial band, 325.
Incline, double, 86.
slung, 89,
India-rubber bandage, 1.
India-rubber coil, 243,
Inguinal hernia, 301.
Injecting syringe, 148,
the urethra, 177.
Injection, subcutaneous, 259.
Innominate vessels, 281-282,
Instruments, list of, 339.
Interdental splints, 35,
Internal abdominal ring, 302.
carotid artery, 277.
jugular vein, 277,
malleolus, 351.
mammary artery, 286.
saphenous vein, position of
330.
Todine blisters, 217.
Iodoform dressing, 235.
gauze, 235.
wool, 235,
Todol, 241,
Irons, cautery, 215,
Inrigation, 242.
Irrigator, Esmarch’s, 243,
by spiral tube, 243,
Irritants, 216.
Ischiatic artery, 323.
Issues, 209,
Isthmus thyroides, 275,

felt, 106.

plaster, 102.
Jaw, resection of, 341,
Jejunum, position of, 298,
Joints, strapping, 28.
Jugular vein, bandage for, 9.
Jury-mast, 106.

K

KEraToscory, 144.
Kidney, position of, 299.
Knee, surface marks, 324.

L

L-sHAPED splint, for arm, 50,
Lacrimal sac, guide to, 269,
Landmarks, 266,
Laparotomy, 345.

Large intestine, position of, 297.

Laryngoscope, 159.

Laryngotomy, 342.

Larynx, catheter in, 164.

Lasting dressings, 238.

Lateral region of neck, 277.
sinus, 267,
splints for the tibia, 70,

Latissimus dorsi, 288,

Leather splints, 51, 108,

Leech, artificial, 207.

Leeches, 207.

Leg, surface marks of, 329.

Leiter’s tubes, 8, 243.

Ligature of arteries, 353.

Linea alba, 293.
operations in, 295,

Lingunal artery, 274.

Lister’s button suture, 231,
dressing, 220.
tourniquet, 197,

Liston’s long splint, 77.

Lists of instruments, 339.

Lithotomy, 351.
position, 182,

Lithotrity, 352,
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Liver, position of, 297.
Local anwsthesia, 250, 258.
Long splint, 77.
Longitudinal sinus, 267.
Lower extremity, surface marks of,
321.
Lungs, area of, 284.
Lymphatic glands of neck, 279.
of epitrochlea, 314.
of groin, 304.

M

McINTYRE'S splint, 65.
Manacles for delirious patients, 13.
Many-tail bandage, 24.
Materials for rollers, 1.
Membrana tympani, 268.
Mercurial dressings, 236.
fumigation, 200.
ointment, 30.
Metatarsal bone, resecting, 333.
Methylene, bichloride of, 250.
Migd;ﬁ meningeal artery, guide to,
67.
Millboard for splints, 92,
Mouth, cavity of, 271.
parts to be felt in, 272,
parts to be seen in, 271,

N

NaEvus, 344,

Nape of neck, 279.

Nares, plugging the, 150.

Nasal douche, 148,

Neck, surface guides of, 273.

Nelaton’s line, 322,

Nipple, position of, 280.
shields, 165,

Nitrous oxide gas, 249.

Nose, parts to be seen in, 270,

0

OCCIPITAL .artery, 268.
Olecranon, relations of, 313,
Omentum, position of, 298,

INDEX

Omo-hyoid muscle, 278,
Ophthalmoscopy, 142.
Operating room, the, 336.
Os uteri, leeches to, 208.
Ovariotomy, 346.

P

PALATE, cleft, 341.
Palm, surface marks of, 320,
Palmar arch, wound of, 17.
arches, landmarks of, 320,
Pancreas, position of, 299,
Paraffin, 101.
Parotid duet, guide to, 269.
gland, 270.
Passing catheters, 171, 176.
Patella, starch bandage for, 76.
back splint for, 73.
as a landmark, 324.
Penis, amputation of, 324.
Perchloride of mercury, 236.
Perineal band, 78, 80.
Perineum, landmarks of, 305.
Peronei, tendons of, 305.
Pharynx, parts to be felt in, 273.
Pirogoff’s amputation, landmarks
for, 353.
Pistol splint, 39.
Plaster of paris, bandage, 96.
saw, 95.
splints, 99.
jackets, 102.
casting in, 140.
Pleura, tapping the, 287, 345.
Plugging nares, 150.
vagina, 166,
Points for vaccine, 263.
Polypi, starting point of, 271.
Pomum adami, 274.
Popliteal space, surface marks of,
327.
artery, 327.
tumours of, 327,
Poroplastic felt, 107, 112.
Position of bandager, 1.
for lithotomy, 182,
Posterior palatine artery, 273.
tibial artery, 330.



INDEX

Poultice, bread, 219.

linseed, 218.

mustard, 217,

starch, 219.
Poupart’s ligament, 293.
Prolapsus ani, 349,
Prostate, relations of, 307.
Protective, 223.
Psoas abscess, 322,
Pterygo-maxillary ligament, 272.
Pubes, as a landmark,; 292, 301,
Pudic artery, position of, 323.
Pulley, extension by weight, 90.
Pulleys, for dislocation, 126.
Pulverised fluids, 258.
Pump, the stomach, 185.
Pylorus, pesition of, 296.

R

RADIAL artery at wrist, 317, 318.
Radius, 314.
Ranine vessels, 272,
Rectum, to examine, 306,
Removing a starch bandage, 95.
a plaster of paris bandage,
95.
necrosed bone, 354.
bodies from urethra, 352.
Resections, 353,
Respiration, artificial, 252.
Restoratives, 338.
Retention of urine, 350.
Retinoscopy, 144.
Reverse turn, 3.
Rib, roller for, 35.
strapping, 30.
Richardson’s spray producer, 258,
Ring pad, 61. |
Rollers, how to hold, 2.
varieties of, 1.
Roussel’s transfusor, 192,
Rules, general, 1.
Ruptured tendo Achillis, 63.

S

SAL-ALEMBROTH gauze, 237."
Salicylic acid dressing, 234.
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Salter’s cradle, 68,
Sand-bags, 101,
Saphena vein, 326, 330.
Saphenous opening, 303.
Sayre's plaster jacket, 102,
strapping for broken collar-
bone, 61,
Scapula, 309,
Scarpa’s shoes, 133.
Sciatie nerve, 323.
Scotch sheet for long splint, 82,
Scott's bandage, 30.
Serotum, contents of, 302.
Scultetus, bandage of, 24.
Second costal cartilage, 282.
Sedatives, 338.
Separation of epiphysis of the os
calcis, 63.
Separation of lower end of humerus,
48.
Septum narium, 270,
Serratus magnus, 281.
Setons, 209.
Shawl cap, 7.
Shot-bag weight, 89.
Shoulder-cap, 55.
surface marks of, 308.
Sick room, the, 337.
Silicate of soda, 101.
Skull, thickness of, 267.
Slung double incline, 87.
Small intestine, 298.
Sock, elastic, 24.
Socket, a bleeding, 159.
Solar plexus, 300,
Sore nipples, 165.
Sound, Belloe’s, 154.
Sounds, 169.
Spermatic cord, 302,
Spica for groin, 10.
shoulder, 17.
for thumb, 15.
Spinal nerves, origin of, 289,
Spines, as landmarks, 287,
Spiral turn, 3.
Spleen, position of, 299.
Splint, the long, 77,
the hip, 109, 134,
Spongio-piline, 220,
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Spongy-bones, 270.
Spray producer, 258.
Starch bandage, 91.
for patella, 76.
shears for, 95.
Sternal notch, 281.

Sterno - clavieular  joint, 277,
280.

Sterno - cleido - mastoid  muscle,
276.

Sternum, as a landmark, 281,
Stirrup extension, 80.

Browne's, 82,
Stockings, elastic, 25.
Stocking-web rollers, 1.
Stomach, position of, 296,

pump, the, 185.

washing the, 187.
Strait jacket, 12,
Strapping, 26.

ankle, 29.

the breast, 26.

joints, 28.

with mercurial ointment,
30.

ribs, 35.

testes, 27.

ulecers, 28,
Strictures of the rectum, 308,

urethra, 173.
Stromeyer’s cushion, 51.
Stump, extending, 24.
Stumps, extracting, 158,
Subelavian artery, 277.

vein, 278,
Subcutaneous injection, 259,
Sublimate ganze, 237.
Submaxillary gland, 274.
Superficial temporal artery, 268.
Puperior mesenteric artery, 300,
Superior thyroid artery, 274.
Supra-orbital artery, guide to,

268.

notch, 269,
Surface guides, 266.
Suspending the testes, 14,
Syme’s amputation, landmarks for,

333,

Syringing the ears, 148,

INDEX

T

Taxi1s, the, 304,
T-bandage, 12.
Taking off a starch bandage, 95.
plaster of paris, 95.
Tape for bleeding, 19.
Tapping, bandage for, 11.
the chest, guides for, 287,
hydrocele, 350.
Temporal artery, 268.
Tendo Achillis, ruptured, 63.
Tenotomy in club foot, 330.
Tents, 209,
Testes, strapping, 27.
suspending, 14.
Testing a truss, 211.
Testis, excision of, 350.
relations of, 302,
Tetanus, to feed in, 272,
Thomas’s splints, 134.
Thorax, surface guides of, 280.
Thyro-hyoid membrane, 274,
Thyroid tumours, 276.
Tibia, tuberosities of, 325.
Tibialis anticus, tendon of, 331.
posticus, tendon of, 330.
Tongue, excision of, 341.
Tongue-tie, to cut, 272.
Tonsils, 271.
bleeding, 342.
excision of, 342,
mode of lancing, 271.
Tooth drawing, 154.
Tourniquets, 194.
Carte’s, 198.
Esmarch’s, 195,
Lister’s, 195.
Petit's, 194.
Ready-to-hand, 196,
Signoroni’s, 197.
Trachea, 273.
Tracheal catheterism, 164,
Tracheotomy, 275.
Transfusion of blood, 188.
Trapezius muscle, 288,
Trephining, 339,
Trusses, 210,
measuring for, 213,
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want of a reliable handbook on diseases of the ear."—Glasgow Medical Fournal

BERKELEY HILL, M.B. LOND., F.R.C.S.

Professor of Clinical Surgery in University College ; Surgeon to University
College Hospital, and to the Lock Hospital.

AND
ARTHUR COOPER, L.R.C.P., M.R.C.S.

Surgeon to the Westminster General Dispensary, &c.

I

YPHILIS AND LOCAL CONTAGIOUS DISOR-
DERS. Second Edition, entirely re-written, royal 8vo, 18s.

Im.

THE STUDENT’'S MANUAL OF VENEREAL DEIS-
EASES. Being a Concise Description of those Affections
and of their Treatment. Fourth Edition, post 8vo, 2s. 6d.
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SYDNEY RINGER, M.D., F.R.S. .
Professor of the Principles and Practice of Medicine in University College;
Physician to, and Professor of Clinical Medicine in, University
College Hospital.

A HANDBOOK OF THERAPEUTICS. Eleventh Edition,
revised, 8vo, 15s. [ Fust published.

« __..The work supplies a felt want, giving useful information which can be
obtained from no other book, and which is of the utmost value in practice...
The work has now become almost indispensable both to students of medicine
and to practitioners."—Practitioner - :

“ It is unquestionably the ablest work on Therapeutics which we possess
in our language, and one which should be carefully perused not only by
students, but also by practitioners....Ringer's Therapeutics is so well-known
that it needs no commendation from us to ensure it a wide circulation."—
Edinburgh Medical Fournal.

C. H. RALFE, M.A, M.D. CANTAB., F.R.C.P. LOND.

Assistant Physician to the London Hospital; late Senior Physician to the
Seamen's Hospital, Greenwich.

A PRACTICAL TREATISE OF DISEASES OF THE
KIDNEYS AND URINARY DERANGEMENTS. With

Illustrations, crown 8vo, 10s. 6d. [Now ready.
L ewis's Practical Series.]

“ Singularly well judged in its proportionate treatment of the various dis-
eases of the kidney, both usual and unusual, and can be thoroughly recom-
mundchns an excellent guide to the study of urinary pathology and therapeu-
tics."—Lancet.

** A distinct advance on anything previously published in this country on the
subject, and we heartily congratulate Dr. Ralfe upon having made so valuable
an addition to medical literature.”"—London Medical Record.

R. DOUGLAS POWELL, M.D., F.R.C.P., M.R.C.S.

Physician to the Hospital for Consumption and Diseases of the Chest at
Brompton, Physician to the Middlesex Hospital.

,DISEASES OF THE LUNGS AND PLEURZE IN-

CLUDING CONSUMPTION. Third Edition, re-written
and enlarged, with coloured plates and wood-engravings, 8vo,
16s. [Now ready.

“We commend this book as one which should be in the hands of every
practitioner. Itis plainly the outcome of wide experience, and it has been
written in a thoughtful and practical manner, so that no one who studies its
pages can fail to derive therefrom muach that will stand him in good stead at
the bedside."—Lancet.

“ The present edition will take a high place in the estimation of practical
physicians. Over and beyond the wide knowledge displayed and the judicial
temper with which disputed points are discussed, there remains a striking
characteristic of the book, which may perhaps be best called its helpfulness ;
difficulties in practice are honestly stated and sound practical advice is given,
to the exculsion of vague generalisation or hearsay recommendations of new
nostrums."—British Medical Fournal,
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HENRY R. SWANZY, A.M., M.B.,, F.R.C.5.1.

Examiner in Ophthalmic Surgery at the Royal College of Surgeons, Ireland ;
Surgeon to the National Eye and Ear Infirmary, Dublin; Ophthalmic
urgeon to the Adelaide Hospital, Dublin ; Formerly Assistant
to the late Professor A. von Graefe, Berlin.

HANDBOOK OF DISEASES OF THE EYE AND
THEIR TREATMENT. Illustrated with Wood En-
gravings, Colour Tests, etc., large post 8vo, 1os. 6d.

“ We have great pleasure in recommending this work to all students and
practitioners who desire to acquire such a knowledge of the defects and
diseases of the eye as will render them competent to recognise and undertake
the treatment of any ordinary case which may present itself in practice.”—
Lancet.

“ This is an excellent textbook, written by a surgeon of large experience and
a thorough knowledge of the literature of his subject.”"— The Edinburgh
Medical Fournal.,

* This handbook is in our opinion an admirable one. . .. There is throughout
a clearness of detail, especially in regard to treatment, therapeutic as well as
operative, which denotes the surgeon of wide experience, and which will
certainly make the book a favourite. . . . The book is capitally illustrated and
well printed.”"— Ophthalmic Review.

EDGAR M. CROOKSHANK, M.B. LOND., F.R.M.8.
Demonstrator of Physiology, King's College, London.

I"

ANUAL OF BACTERIOLOGY: BEING AN IN-

_ TRODUCTION TO PRACTICAL BACTERIOLOGY.
Illustrated with coloured plates from original drawings and
numerous coloured illustrations embodied in the text. Second
Edition, 8vo, 21s. [Now ready.

III

PHDTGGRAPHY OF BACTERIA Illustrated with 86
Photographs reproduced in autotype and numerous wood
engravings, royal 8vo, 12s. 6d. [ Now ready.

DR. FELIX VON NIEMEYER.

Late Professor of Pathology and Therapeutics ; Director of the Medical Clinic
of t[{e University of Tiibingen.

A TEXT-BOOK OF PRACTICAL MEDICINE, WITH

PARTICULAR REFERENCE TO PHYSIOLOGY AND
PATHOLOGICAL ANATOMY. Translated from the Eighth
German Edition, by special permission of the Author, by GEORGE
H. HumpeREY, M.D., and CuarLES E. HackLEy, M.D. Revised
Edition, 2 vols., large 8vo, 36s.
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BERKELEY HILL, M.B. LOND., F.R.C.S.

Professor of Clinical Surgery in University College; Surgeon to University
College Hospital, and to the Lock Hospital.

HE ESSENTIALS OF BANDAGING. For Managing
Fractures and Dislocations ; for administering Ether and
Chloroform ; and for using other Surgical Apparatus. Sixth
Edition, with Illustrations, fcap. 8vo, 5s. [ Fust published.

CHARLES CREIGHTON, M.D.

I

LLUSTRATIONS OF UNCONSCIOUS MEMORY
IN DISEASE, including a Theory of Alteratives. Post
avo, bs.
i1
CONTRIBUTIONS TO THE PHYSIOLOGY AND
PATHOLOGY OF THE BREAST AND LYMPHA-
TIC GLANDS. Second Edition, with wood-cuts and plate,
dvo, gs.
III.

OVINE TUBERCULOSIS IN MAN: An Account of
the Pathology of Suspected Cases. With Chromo-litho-
graphs and other Illustrations, 8vo, 8s. 6d.

W. H. 0. SANKEY, M.D. LOND., F.R.C.P.

Late Lecturer on Mental Diseases, University College, and School of
Medicine for Women, London.

LECTURES ON MENTAL DISEASE. Second Edi-
tion, with coloured plates, 8vo, 12s. 6d.

ROBERTS BARTHOLOW, M.A., M.D., LL.D.

Professor of Materia Medica and Therapeutics in the Jeflferson Medical
College of Philadelphia, etc.

I.
A TREATISE ON THE PRACTICE OF MEDICINE

FOR THE USE OF STUDENTS AND PRACTI-
TIONERS. With Illustrations, 5th Edition, large 8vo, 21s.

II1.

A PRACTICAL TREATISE ON MATERIA MEDICA
AND THERAPEUTICS. Fifth Edition, Revised and
Enlarged, 8vo, 18s.
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EDWARD WOAKES, M.D.

Senior Aural Surgeon and Lecturer on Aural Surgery at the London Hospital;
Surgeon to the London Throat Hospital.

ON DEAFNESS, GIDDINESS, AND NOISES IN
THE HEAD.

ParT I.—POST-NASAL CATARRH., AND DISEASES
OF THE NOSE CAUSING DEAFNESS. With Illus-
trations, crown 8vo, 6s. 6d.

ParT II.—ON DEAFNESS, GIDDINESS, AND NOISES
IN THE HEAD. Third Edition, with Illustrations, crown
8vo. [In preparation.

E. CRESSWELL BABER, M.B. LOND.
Surgeon to the Brighton and Sussex Tfu‘uat and Ear Dispensary.

GUIDE TO THE EXAMINATION OF THE NOSE

WITH REMARKS ON THE DIAGNOSIS OF DIS-

EASES OF THE NASAL CAVITIES. With Illustrations,
small 8vo, 5s. 6d.

— — = — — e

G. GRANVILLE BANTOCK, M.D., F.R.C.S. EDIN.

Surgeon to the Samaritan Free Hospital for Women and Children.

N THE USE AND ABUSE OF PESSARIES.
With Illustrations, Second Edition, 8vo, 5s.

W. BRUCE CLARKE, M.A,, M.B. OXON., F.R.C.S.

Assistant Surgeon to, and Senior Demonstrator of Anatomy and Operative
Surgery at St. Bartholomew’s Hospital ; Surgeon to the West London
Hospital ; Examiner in Anatomy to the University of Ox{ord.

THE DIAGNOSIS AND TREATMENT OF DIS-

EASES OF THE KIDNEY AMENABLE TO DIRECT
SURGICAL INTERFERENCE. Demy 8vo, with Illustrations,
7s. 6d. [Now ready.

“ The book throughout is carefully and pleasantly written."—Practitioner.
* It is readable and trustworthy."—Bvritish Medical Fournal

ROBSON ROOSE, M.D., F.R.C.P. EDIN.

OUT, AND ITS RELATIONS TO DISEASES OF
THE LIVER AND KIDNEYS. Third Edition, crown

8vo, 3s. 6d.
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FANCOURT BARNES, M.D., M.R.C.P.

Physician to the Chelsea Hospital; Obstetric Physician to the Great
Northern Hospital, &c.

A GERMAN-ENGLISH DICTIONARY OF WORDS
AND TERMS USED IN MEDICINE AND ITS
COGNATE SCIENCES. Square 1zmo, Roxburgh binding, gs.

ALFRED H. CARTER, M.D. LOND.

Member of the Royal College of Physicians; Physician to the Queen's
Hospital, Birmingham ; Examiner in Medicine for the
University of Aberdeen, &c.

ELEMENTS OF PRACTICAL MEDICINE. Fourth
Edition, crown 8vo, gs. [Fust published.

P. CAZEAUX.

Adjunct Professor in the Faculty of Medicine of Paris, &c.
AND

8. TARNIER.

Professor of Obstetrics and Diseases of Women and Children in the Faculty
of Medicine of Paris.

BSTETRICS: THE THEORY AND PRACTICE;
including the Diseases of Pregnancy and Parturition, Ob-
stetrical Operations, &c. Seventh Edition, edited and revised by
RoeerT J. HEess, M.D., with twelve full-page plates, five being
coloured, and 165 wood-engravings, 1081 pages, royal 8vo, 35s.

—

W. H. CORFIELD, M.A., M.D. OXON.
Professor of Hygiene and Public Health in University College, London.

WELLING HOUSES: their Sanitary Construction and
Arrangements. Second Edition, with Illustrations, crown
8vo, 3s. 6d.

EDWARD COTTERELL, M.R.C.S. ENG., L.R.C.P. LOND.

Late House Surgeon, University Cnlle%c Hospital ; Atkinson Morley Surgical
Scholar, University College, London, ete.

N SOME COMMON INJURIES TO LIMBS: their
Treatment and After-Treatment including Bone-Setting (so-
called). Imp. 16mo, with Illustrations, 3s. 6d.
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A. DE WATTEVILLE, M.A,, M.D., B.SC., M.R.C.S.

Physician in Charge of the Electro-therapeutical Department of St. Mary's
Hospital,

A PRACTICAL INTRODUCTION TO MEDICAL
ELECTRICITY. Second Edition, re-written and en-
larged, copiously Illustrated, 8vo, gs.

J. "MAGEE FINNEY, M.D. DUBLIN.

King's Professor of Practice of Medicine in School of Physic, Ireland ;
Clinical Physician to Sir Patrick Dun's Hospital.

NOTES ON THE PHYSICAL DIAGNOSIS OF LUNG
DISEASES. 32mo, 1s. 6d. [Now ready.

J. MILNER FOTHERGILL, M.D.
Member of the Euﬂal College of Physicians of London ; Physician to the City
of London Hospital for Diseases of the Chest, Victoria Park, &c.

1'

A MANUAL OF DIETETICS. Large 8vo, 10s. 6d.
[Now ready.

I1.

HE- HEART AND ITS DISEASES, WITH THEIR

TREATMENT ; INCLUDING THE GOUTY HEART.

Second Edition, entirely re-written, copiously illustrated with
woodcuts and lithographic plates. 8vo, 16s.

111,

NDIGESTION, BILIOUSNESS, AND GOUT IN ITS

PROTEAN ASPECTS.
PartT I.—INDIGESTION AND BILIOUSNESS. Second

Edition, post 8vo. [In the press.
Part II.—GOUT IN ITS PROTEAN ASPECTS.

Post 8vo, 7s. 6d.

ALFRED W. GERRARD, F.C.S.

Pharmaceutical Chemist ; Examiner to the Pharmaceutical Society; Teacher
of Pharmacy and Demonstrator of Materia Medica to University
College Hospital, etc.

ELEMENTS OF MATERIA MEDICA AND PHAR-
MACY. Crown 8vo, 8s. 6d.
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LEWIS'S PRACTICAL SERIES.

Under this title Mr. Lewis is publishing a complete series
of Monographs embracing the various branches of Medicine and
Surgery.

The volumes, written by well-known Hospital Physicians and Surgeons
recognised as authorities in the subjects of which they treat, are in active pre-
paration. The works are intended to be of a thoroughly Practical nature,
calculated to meet the requirements of the general Practitioner, and to present
the most recent information in a compact and readable form; the volumes
“;:'l] be ll:andsume]_',r got upand issued at low prices, varying with the size of
the works.

THE FOLLOWING ARE NOW READY.
TREATMENT OF DISEASE IN CHILDREN: A MANUAL

OF APFLIED THERAPEUTICS. By ANGEL MONEY, M.D. Lond.,
M.R,C.P. Lond. ; Assistaut Physician to the Hospital for Children, Great
Ormond Street; Assistant Physician to the City of London Hospital for
Diseases of the Chest. Crown 8vo. [Fust ready.

ON FEVERS: THEIR HISTORY, ETIOLOGY, DIAGNOSIS,

PROGNOSIS, AND TREATMENT. By ALEXANDER COLLIE,
M.D. (Aberdeen), Member of the Royal College of Physicians of London ;
Medical Superintendent of the Eastern Hospitals; Secretary of the Epi-

demiological Society for Germany and Russia. Coloured plates, cr. 8vo,
25. 6d.

HANDBOOK OF DISEASES OF THE EAR FOR THE

USE OF STUDENTS AND PRACTITIONERS. By URBAN
PRITCHARD, M.D. (Edin.), F.R.C.S. (Eng.), Professor of Aural
Surgery at King's College, London; Aural Surgeon to King's College

Hospital ; Senior Su;geon to the Royal Ear Hospital. With Illustra-
tions, crown 8vo, 4s. 6d.

A PRACTICAL TREATISE ON DISEASES OF THE KID-

NEYS AND URINARY DERANGEMENTS. ByC.H.RALFE, M.A.,
M.D. Cantab., F.R,C.P. Lond., Assistant Physician to the London Hos-

pital, late Senior Physician to the Seamen’s Hospital, Greenwich. With
Illustrations, crown 8vo, 10s. 6d.

DENTAL SURGERY FOR GENERAL PRACTITIONERS

AND STUDENTS OF MEDICINE. By ASHLEY W. BARRETT,
M.B. Lond., M.R.C.S., L.D.S., Dental Surgeon to, and Lecturer on
Dental Surgery and Pathology in the Medical School of, the London
Hospital, ith Illustrations, crown 8vo, 3s.

BODILY DEFORMITIES AND THEIR TREATMENT: A

Handbook of Practical Orthopadics. By H. A. REEVES, F.R.C.S. Ed,,
Senior Assistant Surgeon and Teacher of Practical Surgery at the London
Hospital ; Surgeon to the Royal Urthopadic Hospital, etc. With numer-
ous Illustrations, crown 8vo, 8s. 6d.

Prospectus of the Series, with Specimen pages, etc., post free on
application.

EWIS'S POCKET MEDICAL VOCABULARY. Over
200 pp., 32mo, limp roan, 3s. 6d. INow ready.

*
*I
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HENEAGE GIBBES, M.D.

Lecturer on Physiology and on Normal and Morbid Histology in the Medical
School of Westminster Hospital ; etc.

PRACTICAL HISTOLOGY AND PATHOLOGY.
Third Edition, revised and enlarged, crown 8vo, 6s.

J. B. GRESSWELL, M.R.C.V.S.
Provincial Veterinary Surgeon to the Royal Agricultural Society.

ETERINARY PHARMACOLOGY AND THERA-
PEUTICS. Fcap. 8vo, 5s.

J. WICKHAM LEGG, F.R.C.P.

Assistant Physician to Saint Bartholomew's Hospital, and Lecturer on
Pathological Anatomy in the Medical School.

I.
ON THE BILE, JAUNDICE, AND BILIOUS DIS-
EASES. With Illustrations in chromo-lithography, 719
pages, roy. 8vo, 25s.
II.

A GUIDE TO THE EXAMINATION OF THE

URINE ; intended chiefly for Clinical Clerks and Stu-
dents. -Sixth Edition, revised and enlarged, with additional Illus-
trations, fcap. 8vo, 2s 6d.

WILLIAM THOMPSON LUSK, A.M., M.D.
Professor of Obstetrics and Diseases of Women in the Bellevue Hospital
Medical College, &c.

THE SCIENCE AND ART OF MIDWIFERY. Third
Edition, revised and enlarged, with numerous Illustrations,

8vo, 18s.

e ———

PATRICK MANSON, M.D., C.M.
Amoy, China.

THE FILARIA SANGUINIS HOMINIS AND CER-
TAIN NEW FORMS OF PARASITIC DISEASE IN

INDIA, CHINA, AND WARM COUNTRIES. Illustrated
with Plates, Woodcuts, and Charts. Demy 8vo, 10s. 6d.
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WILLIAM MARTINDALE, F.C.S.

Late Examiner of the Pharmaceutical Society, and late Teacher of Pharmacy
and Demonstrator of Materia Medica at University College.

AND

W. WYNN WESTCOTT, M.B. LOND.

Deputy Coroner for Central Middlesex.

THE EXTRA PHARMACOPEIA with the additions
introduced into the British Pharmacopeeia 1885; and
Medical References, and a Therapeutic Index of Diseases and

Symptoms. Fourth Edition, revised, limp roan, med. 24mo, 7s.
[Now ready.

A. STANFORD MORTON, M.B.,, F.R.C.S. ED.
Senior Assistant Surgeon, Royal South London Ophthalmic Hospital.

EFRACTION OF THE EYE: Its Diagnosis, and the
Correction of its Errors, with Chapter on Keratoscopy.
Third Edition. Small 8vo, 3s.

e = —— -
r— o — —

WILLIAM MURRELL, M.D., F.R.C.P.

Lecturer on Materia Medica and Therapeutics at Westminster Hospital;
Examiner in Materia Medica and Therapeutics in the University
of Edinburgh, and to til'l_‘c Rdu}ral College of Physicians,
ﬂ“ ﬂﬂ-

I

|ASSAGE AS A MODE OF TREATMENT. Second
Edition, Crown 8vo, 3s. 6d.

Il.

WHA.T TO DO IN CASES OF POISONING. Fifth
Edition, royal 32mo, 3s. 6d.

G. OLIVER, M.D., M.R.C.P.

T,
N BEDSIDE URINE TESTING: a Clinical Guide to
the Observation of Urine in the course of Work. Third
Edition, considerably enlarged, fcap. 8vo, 3s. 6d.

1I.
THE HARROGATE WATERS: Data Chemical and
Therapeutical, with notes on the Climate of Harrogate.
Addressed to the Medical Profession. Crown 8vo, with Map of
the Wells, 3s. 6d.
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S. E. MAUNSELL, L.R.C.8.1.
Surgeon-Major, Medical Staff.

NDTES OF MEDICAL EXPERIENCES IN INDIA
PRINCIPALLY WITH REFERENCE TO DISEASES
OF THE EYE. With Map, post 8vo, 3s. 6d.

R. W. PARKER.
Surgeon to the East London Hospital for Women and Children and to the
Grosvedor Hospital for Women and Children.

I.

TR&CHEOTOMY IN LARYNGEAL DIPHTHERIA;

AFTER - TREATMENT AND COMPLICATIONS.
Second Edition, with Illustrations, 8vo, 5s.

11.
CONGENIT.&L CLUB-FOOT: ITS NATURE AND
- TREATMENT. With special reference to the subcutane-

ous division of Tarsal Ligaments. 8vo, 7s. 6d.

G. V. POORE, M.D., F.R.C.P.

Professor of Medical Jurisprudence, University College; Assistant Physician
and Physician in charge of the Throat Department of University
College Hospital.

ECTURES ON THE PHYSICAL EXAMINATION
OF THE MOUTH AND THROAT. Withan appendix

of Cases. 8vo, 3s. 6d.

CHARLES W. PURDY, M.D. (QUEEN’S UNIV.)

Professor of Genito-Urinary and Renal Diseases in the Chicago Polyclinic,
etc., etc.

RIGHT’'S DISEASE AND THE ALLIED AFFEC-
TIONS OF THE KIDNEYS. With Illustrations,

large 8vo, 8s. 6d.

D. B. ST. JOHN ROOSA, M.A.,, M.D.

Professor of Diseases of the Eye and Ear in the University of the City of New
York: Surgeon to the Manhattan Eye and Ear Hospital ; Consulting
Surgeon to the Brooklyn Eye and Ear Hospital, &c., &c.

A PRACTICAL TREATISE ON THE DISEASES OF

THE EAR, including the Anatomy of the Organ. Sixth
Edition, Illustrated by wood engravings and chromo-lithographs,
large 8vo, 25s.
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JOHN SAVORY.
Member of the Society of Apothecaries, London.

A COMPENDIUM OF DOMESTIC MEDICINE AND
COMPANION TO THE MEDICINE CHEST. In-
tended as a source of easy reference for Clergymen, Master
Mariners, and Travellers; and for Families resident at a distance

from professional assistance. Tenth Edition, fcap. 8vo, 5s.
[Now ready.

ALDER SMITH, M.B. LOND., F.R.C.S.
Resident Medical Officer, Christ's Hospital, London.
RINGWDRM : ITS DIAGNOSIS AND TREATMENT.
Third Edition, rewritten and enlarged, with Illustrations,
fcap. 8vo, 5s. 6d.

FRANCIS W. SMITH, M.B., B.S.

HE SALINE WATERS OF LEAMINGTON : Chemi-

cally, Therapeutically, and Clinically Considered; with

Observations on the Climate of Leamington. Second Edition,
with Illustrations, crown 8vo, 1s. netf.

C. W. SUCKLING, M.D. LOND., M.R.C.P.

Professor of Materia Medica and Therapeutics at the Queen's College,
Physician to the Queen’s Hospital, Birmingham, etc.

ON THE DIAGNOSIS OF DISEASES OF THE

BRAIN, SPINAL CORD, AND NERVES. With Illus-
trations, crown 8vo, 8s. 6d. [ Fust published.

JOHN BLAND SUTTON, F.R.C.S.

Lecturer on Comparative Anatomy, Senior Demonstrator of Anatomy, and
Assistant Surgeon to the Middlesex Hospital ; Erasmus Wilson
Lecturer, Royal College of Surgeons, England.

LIG&MEHTS: THEIR NATURE AND MORPHO-
LOGY. Wood engravings, post 8vo, 4s. 6d.

FREDERICK TREVES, F.R.C.S.

Hunterian Professor at the Royal College of Surgeons of England; Surgeon
to, and Lecturer on Anatomy at, the London Hospital.

HE ANATOMY OF THE INTESTINAL CANAL
AND PERITONEUM IN MAN. Hunterian Lectures,
1885. 4to, 2s. 6d.
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D. HACK TUKE, M.D., LL.D., F.R.C.P.

THE INSANE IN THE UNITED STATES AND
CANADA. 8vo, 7s. 6d.

JOHN R. WARDELL, M.D., F.R.C.P.
Late Consulting Physician to Tunbridge Wells General Hospital.
CONTRIBUTIUNS TO PATHOLOGY AND THE
PRACTICE POF MEDICINE. Medium 8vo, 21s.

FRANCIS WELCH, F.R.C.S.
Surgeon-Major, A.M.D.
ENTEI\_“.IE FEVER: its Prevalence and Modifications;
Etiology ; Pathology and Treatment; as illustrated by
Army Data at Home and Abroad. Demy 8vo, 5s. 6d.

) DAVID YOUNG, M.C., M.B., M.D.
Licentiate of the Royal College of Pfgsicians, Edinburgh; Licentiate of the

Royal College of Surgeons, Edinburgh ; Fellow of, and late
Examiner in Midwifery to, the University
of Bombay, etc.
OME IN WINTER AND THE TUSCAN HILLS
IN SUMMER. A Contribution to the Climate of Italy.

Small 8vo, 6s.

HERMANN VON ZEISSL, M.D.

Late Professor at the Imperial Royal University of Vienna.
UTLINES OF THE PATHOLOGY AND TREAT-
MENT OF SYPHILIS AND ALLIED VENEREAL
DISEASES. Second Edition, Revised by M. von Zge1ssL, M.D.,
Privat-Docent for Diseases of the Skin and Syphilis at the Im-
perial Royal University of Vienna. Translated, with Notes, by
H. RapuaeL, M.D., Attending Physician for Diseases of Genito-
Urinary Organs and Syphilis, Bellevue Hospital, Out-Patient
Department. Large 8vo, 18s. [ Fust published.

CLINICAL CHARTS FOR TEMPERATURE OBSERVATIONS, ETC.
Arranged by W. Ricpen, M.R.C.S. Price 7s. per 100, or
1s. per doz,

Each Chart is arranged for four weeks, and is ruled at the back for makin
motes of cases: they are convenient in size, and are suitable both for hospit

and private practice,
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PERIODICAL WORKS PUBLISHED BY H. K. LEWIS.

THE NEW SYDENHAM SOCIETY'S PUBLICATIONS. Annual Sub-
scription, One Guinea.

(Report of the Society, with Complete List of Works and other information,
gratis on application).

THE NEW YORK MEDICAL FOURNAL. A Weekly Review of Medi-
cine. Annual Subscription, One Guinea, post free. :

THE THERAPEUTIC GAZETTE. A Monthly Journal, devoted to the
Science of Pharmacology, and to the introduction of New Therapeutic
Agents. Edited by Drs. H. C. Wood and R. M. Smith. Annual Sub-
scription, 10s., post free.

THE GLASGOW MEDICAL FOURNAL. Published Monthly. Annual
Subscription, 20s., post free. Single numbers, 2s. each.

LIVERPOOL MEDICO-CHIRURGICAL FOURNAL, including the Pro-
ceedings of the Liverpool Medical Institution. Published twice yearly,
3s. 6d. each number.

ARCHIVES OF PEDIATRICS. A Monthly Journal, devoted to the Diseases
of Infants and Children. Annual Subscription, 12s. 6d., post free.

MEDICAL BULLETIN. A Monthly Journal of Medicine and Surgery.
Edited by Dr. J. V. Shoemaker. Annual Subscription, 5s.

THE PROVINCIAL H.EPIF'AL FOURNAL. Edited by Thomas M. Dolan,
M.D. Annual Subscription, 7s. 6d., post free.

TRANSACTIONS OF THE COLLEGE OF PHYSICIANS OF PHILA-
DELPHIA. Volumes L. to V1., now ready, 8vo, 10s. £d. each.

THE INDIAN MEDICAL FOURNAL. A Journal of Medical and Sani-

tary Science specially devoted to the Interests of the Medical Services.
Annual Subscription, 24s., post free. -
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*.* MR. LEWIS is in constant communication with the leading
publishing firms in America and has transactions with them for
the sale- of his publications in that country. Advantageous
arrangements are made in the interests of Authors for the
publishing of their works in the United States.

Mgr. LEwis’s publications can be procured of any Bookseller in
any part of the world.

Complete Catalogue of Publications post free on application.
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