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PREFACE TO SIXTH EDITION.

1o keep the work up to date has been the Author’s
aim in the Sixth Edition. Much of it has been re-

written and many new operations added.

2 MELVILLE CRESCENT, EDINBURGH,
April 1888.



PREFACE TO THE FIRST EDITION.

HaviNG been asked, year after year, by the members
of my Class for Operative Surgery, to recommend to
them some Manual of Surgical Operations which might
at once guide them in their choice of operations, and
give minute details as to the mode of performance, I
have been gradually led to undertake the production
of this little work.

My aim has been to describe as simply as possible
those operations which are most likely to prove useful,
and especially those which, from their nature, admit
of being practised on the dead body.

In accordance with this plan, neither historical com-
pleteness of detail, nor much variety in the methods
of performing any given operation, is to be expected.
Hence, also, many omissions which would be unpardon-
able in the briefest system of Surgery are unayoidable.
For example, excision of tumours and operations for
necrosis are hardly mentioned, because for these no
special instructions can well be given; for, while
general principles may guide us to what should be
done, the special circumstances of each case must
dictate how it is to be done.



PREFACE TO THE FIRST EDITION. X

In such a work as this, to attempt originality would
be undesirable and intrusive; a judicious selection, a
faithful compilation, are all that can be expected.

That the selection of operations may sometimes
show “Northern Proclivities” is possible; and this
is perhaps not unnatural to a scholar and teacher in
the Edinburgh School.

An earnest endeavour has been used to make the
references correct and copious; for any mistakes or
omissions the author would erave indulgence.

The four plates which precede the letterpress were
drawn on wood (from original photographs) by Mr
D. W. Williamson, Melbourne Place, and the lines of
incision for the various operations were added by the
author.

The rough woodcuts scattered through the work were
drawn on wood by the author, and for their roughness
he, not his engraver, is responsible. He also hopes
that the references in the letterpress will be accepted
as sufficient acknowledgement of the true ownership,
in those few instances in which the idea of the diagram
has been borrowed.

It has been thought unneecessary to introduce wood-
cuts of surgical instruments, as the illustrated cata-
logues lately published by Weiss, Maw, and others,
are sufficiently accurate.

In excuse of the frequent baldness and brevity of
the style, the author must point to the size and price



X PREFACE TO THE FIRST EDITION.

of the work. Its composition would have been easier
had 1its dimensions been greater.

Though intended chiefly to guide the studies, on the
dead subject, of students and junior practitioners, the
author ventures to hope that the Manual may be
useful to those who, in the public services, in the
colonies, or in lonely country districts, find themselves
constrained to attempt the performance of operations
which, in the towns, usually fall to the lot of a few
Hospital Surgeons.

. JOSEPH BELL.

5 CasrLE TERRACE, EDINBURGH,
July 1866.
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1. Ligatuve of Aorta—Sir A. Cooper’s incision.

Lo

Ligature of Aorta—South and Murray's incision.

3. Ligature of Common Iliae,

o
Freary

. Ligature of External Iliac—Sir A. Cooper's.

=
-

Ligature of Femoral in Scarpa’s triangle.
6. Ligature of Femoral below Sartorius.!
7. Ligature of Innominate.
8. Ligature of third part of Left Subclavian.
9. Ligature of Axillary in its first part.

10. Ligature of Axillary in its third part.

11. Ligature of Brachial.

12.  Amputation of Arm by double flaps.
13. Amputation at Shoulder-joint (1st method), showing portion
of skin left uncut till the conelusion of the disarticulation,
14. Amputation at Ankle-joint by internal flap—Mackenzie's,
15-16. Amputation of Leg just above the Ankle-joint.
17-18. Amputation below Knee—modified circular,

19. Amputation through Condyles of Femur—Syme, and P,
ITI. &.

20. Amputation at lower third of Thigh—Syme, and Pl. III. 6.

A, Exeision of Head of Humerus,

B. Excision of Knee-joint ; semilunar incision,

! This line is placed too low down 3 it should be in the middle third of
the thigh.
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PLATE TIL

. Amputation at lower third of Fore-arm—Teale’s.

. Amputation at Shoulder-joint by large postero-external flap

—32nd method.

» Amputation at Shoulder-joint by triangular flap from deltoid

—3rd method.

- Amputation through Tarsus—Chopart's.
7. Amputation at Knee-joint.

8. Amputation by Single Flap—Carden’s, and P1. IV, 16.

9-10.

A,
B-B.

Amputation of Thigh—Teale’s.

Excision of Hip-joint.

Excision of Ankle-joint—Hancock’s incisions,
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PLATE TIL

Ligature of Popliteal.

Amputation at Elbow-joint—posterior flap.

Amputation at Shoulder-joint—posterior incision of first method,
and Pl 1. 13,

Amputation at Ankle-joint—Mackenzie’s, and PL 1. 14.

Amputation through Condyles of Femur—Syme, and Pl. 1. 19,

Amputation at lower third of Thigh—Syme, and Pl. 1. 20.

Amputation at Knee—posterior incision.

Amputation of Thigh—Spence’s, and at Pl. IV, 18.

- Amputation at Hip-joint, and PL IV, 20.

Excision of Shoulder-joint—deltoid flap.
Excision of Shoulder-joint by posterior incision,
Excision of Elbow-joint—H-shaped incision.
Excision of Elbow-joint—linear incision.

Excision of Hip-joint—Gross'’s,

. Excision of Os Caleis.

Excision of Scapula.
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10-11,
12-13.
14-13,
16,
17.
18.
19.
20-20,

A,

PLATE 1V.

Ligature of Carotid.
Ligature of Subelavian (3rd stage)—Skey’s incision,
Amputation at Wrist-joint—dorsal incision.

. Amputation at Wrist-joint—palmar incision.

Amputation at Fore-arm—dorsal incision.

Amputation at Fore-arm—palmar incision.

Amputation at Elbow-joint— Anterior flap, and PL. III. 8.
Amputation at Arm—Teale’s method.,

Amputation at Shoulder-joint—1st method, and PI1. 111, 3,
Amputation of Metatarsus—I ley's,

Amputation at Ankle—Syme's,

Amputation of Leg—posterior flap—Lee’s.

Amputation at Knee-joint—Carden’s, and P, [J. 8.
Amputation of Thigh—B. Bell's.

Amputation of Thigh—Spence’s, and PI, 111, s,
Amputation of Thigh in middle third.

Amputation at Hip-joint, and P1. 1II, 9.

Exeision of Wrist—radial incision,

. Execision of Wrist—ulnar ineision,







CHAPTER I
LIGATURE OF ARTERIES.

Ligature of Arteries.—In a work of this nature there
1s no room for any discussion of the principles which should
guide us in the selection of cases, or of the pathology of
aneurism, or the local effects of the ligature on the vessels.
One or two fundamental axioms may be given in a few
words :(—

1. In selecting the spot for the application of the ligature,
avoid as far as possible bifurcations, or the neighbourhood
of large collateral branches.

2. A free incision should be made through the skin and
subjacent textures, till the sheath of the artery is reached
and fairly exposed.

5. The sheath must be opened and the artery cleaned
with a sharp knife till the white external coat is clearly
seen. The portion cleaned should, however, be as small
as possible, consistent with thorough exposure, so that the
ligature may be passed round the vessel without force.

4. As the artery should never be raised from its bed, it
is generally advisable to pass the needle only so far as just
to permit the eye to be seen past the vessel. The ligature
should then be seized by a pair of forceps and gently
pulled through, the needle being cautiously withdrawn.
When catgut is used, it is better to pass the unarmed
needle till the eye is visible, then thread and withdraw it,
thus pulling the catgut through.

A
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LIGATURE OF ARTERIES.

9. As arule, the needle should be passed from the side
of the vessel at which the chief dangers exist. This will
generally be the side at which the vein is,

6. The ligature should be single, and consist of catgut
or kangaroo tendon. Silk ligatures are now rarely used.
The methods of preparing the material vary, but all agree
in principle, that if possible the full strength and pliability
of the material be retained, while it is rendered aseptic.

7. Before the ligature is tightened, it is well to feel that
pressure between the ligature and the finger arrests the
pulsation of the tumour.

Ligature of the Aorta.—It has been found necessary
in a few rare cases to place a ligature on the abdominal
aorta; no case has as yet survived the operation beyond
a very few days, but they have in their progress suffici-
ently proved that the circulation can be carried on, and
gangrene does not necessarily result even after such a
decided interference with vascular supply.

Operation.—The ligature may be applied in one of two
ways, the choice being influenced by the nature of the
disease for which it is done.

1. A straight incision (Plate I. fig. 1) in the linea alba,
just avoiding the umbilicus by a curve, and dividing the
peritoneum, allows the intestines to be pushed aside, and
the aorta exposed still covered by the peritoneum, as it
lies in front of the lumbar wvertebrze. The peritoneum
must again be divided very cautiously at the point selected,
and the aortic plexus of nerves carefully dissected off, in
order that they may not be interfered with by the ligature.
The ligature should then be passed round, tied, cut short,
and the wound accurately sewed up.

2. Without wounding the peritoneum.

A curved incision (Plate L. fig. 2), with its convexity

—— o i
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LIGATURE OF COMMON ILIAC. 2

backwards, from the projecting end of the tenth rib to a
point a little in front of the anterior superior spinous pro-
cess of the ilium. At first through the skin and faseia
only, this incision must be continued through the musclgs
of the abdominal wall, one by one, till the transversalis
fascia is exposed, which must then be seraped through
very cautiously, so as not to injure the peritoneum, which
18 to be detached from the faseia covering the psoas and
iliacus muscles, and must be held inwards and out of the
way by bent copper spatulz. The common iliac will then
be felt pulsating, and on it the finger may easily be guided
up until the aorta is reached.

The really difficult part of the operation now begins : to
1solate the vessel from the spine behind, the inferior cava
on the right side, and the plexus of nerves in the cellular
tissue all round. The cleaning of the vessel must be done
in great measure by the finger-nail, and much dexterity
will be required to pass the ligature without unnecessarily
raising the vessel from its bed, especially as the vessel itself
may very possibly be diseased, and the aneurism of the
iliac trunk for which the operation is required will displace
and confuse the parts, and may have set up adhesive in-
flammation.

Besults.—Operation has been performed at least ten
times. By the first method by Sir Astley Cooper and My
James; by the second by Drs Murray and Monteiro,
M‘Guire, Heron Watson, and Stokes, and My South, and
Czerny of Heidelberg.  All the cases proved fatal; Dy
Monteiro’s survived for ten days, and eventnally perished
from hamorrhage ; the rest all died at Bhorter intervals.

Ligature of Common Iliac.—Anatomica Note.—This
short thick trunk varies slightly in its relations on the
two sides of the body. As the aorta bifurcates on the loft
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side of the body of the fourth lumbar vertebra, the common
iliac of the right side would have a longer course to pur-
sue than that on the left, if both ended at corresponding
points. However, this is not always the case, as has been
pointed out by Mr Adams of Dublin, as the right common
iliac often bifurcates sooner than the left does. With this
slight difference, the position of the two vessels is precisely
similar, each extending along the brim of the pelvis from
the bifurcation of the aorta towards the sacra-iliac synchon-
drosis for about two inches. Sometimes the division takes
place a little higher, even at the junction of the last lumbar
vertebra and the sacrum., This variation depends chiefly
on the length of the artery, which, as Quain has shown,
varies from one inch and a half to more than three inches.

The anterior surface of both arteries is covered by the
peritoneum, and each is crossed by the ureter just as it
bifurcates into its branches.

The artery of the right side is in close contact behind
with its corresponding vein, which at its upper part pro-
jects to the outside, and below to the inner side. The
artery of the left side is less involved with its vein, which
lies below it, and to the inside. The right is in contact
with a coil of ileum, the left with the colon. The inferior
mesenteric artery crosses the left one, while to the outside
of both, and behind them, lie the sympathetic and obturator
nerves.

There are no named branches from the common iliac.

Operation.—The chief difficulties to be encountered are—
1. The close proximity of the peritoneum, and specially the
visk there is that it has become adherent to the sac of the
aneurism ; 2. The depth of the parts, and tendency of the
intestines to roll into the wound; 3. Specially on the right
side, the proximity of the great veins. With these excep-
tions the passing of the ligature is not so difficult as in some
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situations, the lax cellular tissue in which the vessel lies
generally yielding much more easily than the tough sheath
which elsewhere, as in the femoral, requires accurate dis-
section.

Incision.—(Plate I. fig. 3.)—From a point about half an
inch above the centre of Poupart’s ligament, a crescentic
ncision should be made, at first extending upwards and
outwards, so as to pass about one inch inside of the anterior
superior spine of the ilium, and then prolonged upwards and
inwards, as far as may be rendered necessary by the size of
the aneurism or the depth of parts. It must extend through
skin and superficial fascia, exposing the tendon of the ex-
ternal oblique, which must then be slit up to the full extent
visible. The spermatic cord may then be easily exposed
under the edge of the internal oblique, and the forefinger
of the left hand inserted on the cord, and thus beneath
the internal oblique and transversalis muscles, the peri-
toneum being quite safe below.

On the finger these muscles may be safely divided to the
full extent of the external incision. The deep circumflex
iliac artery if possible should not be divided, but may bleed
smartly and require a ligature.

The peritoneum must then be very cautiously raised from
the tumour, and supported, along with the intestines, by
copper spatule. The surgeon will rarely succeed in obtain-
ing anything like a satisfactory view of the vessel, but can
expose it for the ligature by the aid of his finger-nail. An
ordinary aneurism-needle will generally suffice for the con-
veyance of the ligature,

The difficulties may occasionally be much increased by
special circumstances, such as great stoutness of the patient,
and consequent thickness of the abdominal wall ; or large
size of the aneurism, which may cause alterations in the rela-
tion of parts and adhesion of the peritoneum. The ureter
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generally gives no trouble, as in pressing back the peri-
toneum it is adherent to it, and is removed along with it
towards the middle line.

Results.—Are not by any means satisfactory.

Sixty-eight cases in all have been collected, with six-
teen recoveries.'

Ligature of Internal Iliac.—Little need be added to
the account just given of the operation for ligature of the
common iliac, as precisely the same incisions are required.
The operator having reached the bifurcation of the vessel,
must, instead of tracing it upwards, endeavour to trace it
downwards, and the same time inwards, into the basin of
the pelvis. To do this hig finger must cross the external
iliac artery, which will pulsate under the joint of the ungual
phalanx, while the pulp of the finger is touching the internal
iliac,—the external iliac vein, which occupies the angle
formed by the bifurcation of the artery, lying between these
two points. The ligature should be applied within three-
quarters of an inch from the bifurcation.

Anatomical Note.—This short thick trunk extends back-
wards and inwards (Ellis); downwards and backwards
(Harrison), in front of the sacro-iliac synchondrosis, as far
as the upper extremity of the great sacro-sciatic moteh, a
distance varying in the adult from one and a half to two
inches in length. It forms a curve with its concavity for-
wards, and at its termination divides into, rather than gives
off, its two or three principal branches. Its corresponding
vein is in close contact behind, as also the lumbo-sacral
nerve, the obturator nerve to its outer side. The peri-
toneum covers it anteriorly, and it is crossed just at its com-
mencement by the ureter. On the left side it is covered

\ International Encyclopeedia of Surgery, vol.-iii, p. 313.

e i, B
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LIGATURE OF EXTERNAL ILIAC, T

anteriorly by the rectum. Of its anatomical relations, that
of the external iliac vein is perhaps the most important, as
it is apt to interfere with the passing of the needle.

Rlesults.—This vessel has been tied for aneurism of one
or other of its branches, or for wound, about twenty-seven
times."  Of these eight recovered; in nineteen the operation
proved fatal, in most of them from secondary hazmorrhage.
In one case the hemorrhage occurred within twelve hours
after the operation. The circulation of the parts supplied
after the ligature is carried on mainly by the lumbar and
lateral sacral branches, which become much developed even
before the operation, in cases of aneurism.

Ligature of External Iliac.—Anatomical Note.—This
artery extends from the bifurcation of the common iliac to
the centre of Poupart’s ligament, where it leaves the abdo-
men, passing under the ligament, and becomes the common
femoral. Tts upper extremity is thus not always constant,
varying in position from the sacro-lumbar fibro-cartilage to
the upper end of the sacro-iliac synchondrosis, or even a
little lower down. Thus, though the position of the lower
end is at a fixed point, the artery varies in length. In an
adult male of moderate stature it is from threc and a half to
four inches in length. On the surface of the abdomen the
position of this vessel would be indicated by a line drawn
from about an inch on either side of the umbilicus to the
middle of the space between the symphysis pubis and the
crest of the ilium. Tts relations to neighbouring parts are
as follows :—The peritoneum lies in Sront of it, separated
from it only by a subperitoneal layer of loose fascia, in
which the artery and vein lie, which varies much in con-
sistence and amount, and which occasionally gives a good

' International Encyclopadia of Surgery, vol. iii, p: 813,
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deal of trouble in the operation of ligature. Near its origin
it is sometimes crossed by the ureter, and near its termina-
tion the genito-crural nerve lies on it. The spermatic
vessels cross it, and occasionally a quantity of subperitoneal
fat marks its course. Externally.—The fascia-iliaca and
some fibres of the psoas muscle separate it from the ante-
rior crural nerve, which lies outside of the vessel, and at a
somewhat deeper level, hidden amid the fibres of psoas and
iliacus. Internally.—The external iliac vein lies on the
same plane, and to the inner side of the artery, at Poupart’s
ligament, on both sides of the body. As we trace it up-
wards we find that on the left side it lies internal to the
artery in its whole course, while on the right side it be-
comes posterior to the artery as it approaches the bifurca-
tion of the common iliac. Lastly, just before the vessel
reaches Poupart, the circumflex iliac vein crosses it from
within outwards.

Branches.—The two large branches to the wall of the
abdomen, the epigastric and the circumflex iliac, rise a few
lines above Poupart’s ligament. Their position is unfor-
tunately apt to vary upwards, to the extent of an inch and
a half or even two inches, and they are important, as,
besides being liable to be cut during the operation, their
position very materially modifies the prognosis, as, if too
high up, they interfere with the proper formation of the
coagulum.

Operation.—Various plans of incision through the skin
have been recommended by various operators, the chief
difference being with regard to the part of the artery aimed
at; the plan known as that of Mr Abernethy, with various
modifications, being intended to expose the artery pretty
high up, and enable the surgeon to reach it from above;
while the method going by the name of Sir Astley Cooper's
exposes the lower part of the artery, and enables the surgeon
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to reach it from below. Though the latter is in some re-
spects easier, the former method is generally to be preferred,
being further from the seat of disease, and especially more
out of the way of the epigastric and circumflex arteries.

The higher operation (ABerNETHY’S modified).—An in-
cision must be made through the skin about four inches in
length, but longer in proportion to the amount of sub-
cutaneous fat, and the depth of the pelvis, extending from a
point one inch to the inside of the anterior superior spine of
the ilium, to a point half an inch above the middle line of
Poupart’s ligament. It must be slightly curved, with its
convexity looking outwards and downwards.!

The subcutaneous cellular tissue and the tendon of the
external oblique may then be divided freely in the same line.
Thenat some one point or other (generally easiest below), the
internal oblique and transversalis muscles must be eautiou sly
scraped through with the aid of the forceps, till the trans-
versalis fascia is reached ; they may then be freely divided
by a probe-pointed bistoury (guarded by the finger pushed up
below the muscles) to the required extent. The muscles
being held aside by the flat copper spatule, the fascia trans-
versalis must be earefully scratched through near the crest
of the ilium, and thus the operator will be enabled to push
the peritoneum inwards, and by the forefinger will easily
recognise the pulsation of the artery lying on the soft brim
of the pelvis.

A branch of the circumflex iliac artery will very likely be
cut in dissecting through the muscles, and must be secured, as
also any branches of the epigastric which may be divided in
the incisions through the abdominal wall (ut supra, p. 5)

' The line 3 in Plate 1. shows the direction required, Tt will not
be necessary to carry the incision so far up for the external as for the
common iliae,
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The operator should then, by pressing the peritoneum and
its contents gently inwards, endeavour to see the vessel; if,
from the depth of the pelvis, this cannot be done, the sense
of touch will be in most cases sufficient to enable him to
isolate the artery by the point of his finger-nail, or by the
blunt aneurism-needle, from the vein. The ligature should
be passed from the inner side to avoid including the vein,
and thus there will be less chance of wounding the peri-
toneum from the convexity of the needle being applied to it.
If possible, the genito-crural nerve should not be included
in the ligature, but probably such an accident would do
no great harm.

It is of much more consequence to avoid injuring the
peritoneum. This is sometimes very difficult, from the
adhesions which are set up between the peritoneum, the
artery, and especially the aneurism, as the result of pressure
and inflammation. The accident of wounding the peri-
toneum has happened to Keate, Tait, Post, and others, and
in some cases with perfect impunity. However, the peri-
toneum should be displaced as little as possible from its
cellular connexions, as such displacement increases the risk
of diffuse inflammation of that membrane; and the vessel
itself should be raised and disturbed as little as possible,
lest destruction of the vasa vasorum cause ulceration of the
weak coats and secondary hamorrhage.

The operation from below (Plate I. fig. 4), S;k ASTLEY
CooPER’s, is thus described by Mr Hodgson:1—* A semi-
lunar ineision is made through the integuments in the direc-
tion of the fibres of the aponeurosis of the external oblique
muscle. One extremity of the incision will be situated near
the spine of the ilium ; the other will terminate a little above
the inner margin of the abdominal ring. The aponeurosis

1 On the Arteries and Veins, p. 421
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of the external oblique muscles will be exposed, and is to be
divided throughout the extent, and in the direction of the
external wound. The flap which is thus formed being
raised, the spermatic cord will be seen passing under the
margin of the internal oblique and transverse muscles. The
opening in the fascia which lines the transverse muscle
through which the spermatic cord passes, is situated in the
mid space between the anterior superior spine of the ilium
and the symphysis pubis. The epigastric artery runs pre-
cisely along the inner margin of this opening, beneath
which the external iliac artery is situated. If the finger
therefore be passed under the spermatic cord through this
opening in the fascia, it will come in immediate contact with
the artery which lies on the outside of the external iliac
vein. The artery and vein are connected by dense cellular
tissue, which must be separated to allow of the ligature
being passed round the former.”

In comparing the two methods of operating, we find that
while the latter is in some respects easier, and the vessel in
it lies more superficial, it has certain disadvantages which
more than counterbalance its advantages. Thus, first, the
epigastric artery is very likely to be wounded. It may be
said, Well, if so, the ends can be tied; but this tying is
sometimes very difficult; and, as shown in Dupuytren’s
case of this accident, involves considerable interference with
the peritoneum, and a possibly fatal peritonitis. Besides
this, by cutting the epigastric you destroy an important
agent which would have carried on the anastomosing cir-
culation, and thus greatly increase the risk of gangrene,
By this method, also, the artery is exposed too near to the
seat of disease ; and if found to be enlarged and involved in
the aneurism, considerable difficulty may be experienced in
reaching the upper part of the vessel. Again, ligature of
the lower third or half of the vessel, which this method
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implies, is dangerous from the occasional high origin of the
circumflex or epigastric, or both, rendering the formation of
a clot much more difficult, and secondary haemorrhage much
more likely.

The circumflex iliac vein must also be remembered, as it
crosses the artery from within outwards in the lower end of
it, just before it goes under Poupart’s ligament.

However, the method may occasionally vary with the
individual case. In every case of ligature of the great
vessels of the abdomen, the bowels should be carefully
evacuated before the operation, and the bladder emptied.
A properly managed position, with the shoulders raised and
the knees semiflexed, will greatly facilitate the gaining
access to the vessel.

In sewing up the wounds in the abdominal walls, advan-
tage will be gained by putting in a certain number of
stitches so deeply as to include the whole thickness of the
muscles, and in the intervals between these deep ones to
insert others less deeply, so as accurately to approximate
the edges of the skin. This will both facilitate union and
also render the occurrence of hernia less probable. This
latter accident did oceur in a case, otherwise successful, in
which Mr Kirby tied the external iliac.

Both external iliacs have been tied in the same patient with
success, on at least two occasions, once by Arendt, with an in-
terval of only eight days between the operations; and a second
time by Tait, at an interval of rather more than eleven months.

This operation is in the great majority of cases performed
for femoral aneurism, and naturally secondary hamorrhage
is a too frequent result. Wounds of these great vessels
generally result in so rapid death from hamorrhage as to
give no time for surgical interference. One case, however,
is recorded,! in which the external iliac was cut in a lad of

1 Cyclopaedia of Practical Surgery, vol, i, p. 277.
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seventeen by an accidental stab, and in which Drs Layraud
and Durand, who were almost instantly on the spot, suc-
ceeded in stopping the bleeding by compresses, till Velpeau
arrived, who tied the vessel above with perfect sueccess.

One hundred and sixty-nine cases have been collected,
with sixty-one deaths.!

Ligature of Gluteal.—This wvessel, though one of the
branches of the internal iliae, approaches the surface so
nearly as to be occasionally wounded. It is also, though
very rarely, the subject of spontaneous aneurism. The
principle of treatment and the operation to be selected in
any given case, depends upon its origin, whether traumatic
or spontaneous.  For if traumatic, the wound must almost
necessarily be accessible from the outside ; the neighbouring
part of the artery is probably healthy, and hence the case
can be treated by the old operation, slitting up the tumour,
and tying the vessel above and below the wound. When
the aneurism is spontaneous, there is no guide to tell us
where the aneurism may have first originated ; it may be
that it is high up in the pelvis, and that the visible tumour
is only its expansion in the direction of least resistance, or
the coats of the vessel may be extensively diseased. The
only chance is ligature of the internal iliac.

L. The old operation, or ligature of the gluteal artery in
the hip.

Anatomical Note—The gluteal is the largest branch of
the internal iliac, and leaves the pelvis by the great sacro-
sciatic notch just at the upper edge of the pyriformis muscle.
After a very short course, it divides into superficial and
deep branches opposite the posterior margin of the gluteus
minimus, between it and the pyriformis muscles.

L International Encyelopeedia of Surgery, vol. iii, p. 317.
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Very precise rules have been given to enable the operator
to hit on the exact spot where the artery leaves the pelvis.
These, though perhaps interesting anatomically, are quite
useless in a surgical point of view, for the only reasons
which could possibly induce a surgeon to cut down upon
the gluteal in the living body, are the existence either of a
wound of the vessel or an aneurism. In the first the flow
of blood, in the second the tumour, would give sufficient
guidance.

In cases of traumatic aneurism the operation should be
something like the following:—A free incision should be
made into the tumour, dividing it in its long direction; the
contents should be rapidly scooped out, and a finger placed
on the bleeding point, just at the upper corner of the sciatic
notch. This will at once stop the hemorrhage till the
vessel can be secured. This sounds easy enough, and has
been done several times with success. Thus, John Bell, by
an incision two feet long, as he tells us in his hyperbolical
language, was enabled to tie the vessel in the case of the
leech-gatherer who had punctured the artery by a pair of
long scissors. Carmichael of Dublin used a smaller incision,
removed one or two pounds of clots, and tied the vessel, in
a case of wound by a penknife.

Now, though both of these cases were eventually success-
ful, both patients lost during the operation a very large
quantity of blood; John Bell's especially could not be
removed from the operating-table for a considerable time
after the operation. The period at which the great loss of
blood took place was the interval after the incision was
made, and before the artery was exposed to view, z.e. the
interval in which the surgeon was busy dislodging the clots
from the cellular membrane, the sac of the false aneurism.

YJohn Bell's Prin. of Surg., vol. i. 421; Dublin Jowr., vol. iv. 321,
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The procedure devised by Mr Syme to obviate this dif-
ficulty, and which was put in practice by him in several
very trying cases, is best given in his own terse description
of an operation in a case of traumatic gluteal ancurism :—

“The patient having been rendered unconscious, and
placed on his right side, I thrust a bistoury into the tumour,
over the situation of the gluteal artery, and introduced my
finger so as to prevent the blood from flowing, except by
occasional gushes, which showed what would have been the
effect of neglecting this precaution, while I searched for the
vessel. Finding it impossible to accomplish the object in
this way, I enlarged the wound by degrees sufficiently for
the introduction of my fingers in succession, until the whole
hand was admitted into the cavity, of which the orifice was
still so small as to embrace the wrist with a tightness that
prevented any continuous hemorrhage. Being now able to
explore the state of matters satisfactorily, I found that there
was a large mass of dense fibrinous coagulum firmly im-
pacted into the sciatic notch ; and, not without using con-
siderable force, succeeded in disengaging the whole of this
obstacle to reaching the artery, which would have proved
very serious if it had been allowed to exist after the sac
was laid open. The compact mass, which was afterwards
found to be not less than a pound in weight, having been
thus detached, so that it moved freely in the fluid contents
of the sac, and the gentleman who assisted me being pre-
pared for the next step of the process, I ran my knife
rapidly through the whole extent of the tumour, turned out
all that was within it, and had the bleeding orifice instantly
under subjection by the pressure of a finger. Nothing then
remained but to pass a double thread under the vessel, and
tie it on both sides of the aperture.”

The bleeding in this case was thus rendered comparatively
trifling, and the patient made a speedy and complete
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recovery. He returned home within six weeks after the
operation.'

2. In one case, at least, the gluteal artery has been tied
with success (for traumatic aneurism) just where it leaves
the pelvis, without the tumour being opened. This was in
the practice of Professor Campbell of Montreal. The
operation was a very difficult one, and while possible only
in cases seen very early, and where the tumour is very
small, does not appear to have any advantage over the old
method.

Cases of spontaneous aneurism of the gluteal artery

should be treated by ligature of the internal iliac. Steven’s
and Syme’s cases of ligature of the internal iliac were of
this nature.
. Manuals of operative surgery occasionally devote pages
to the description of special operations for the ligature of
such arteries as the sciatic, epigastrie, circumflex ili, and
pudic. They do mot require ligature, except in cases of
wound either of the vessels themselves or their branches;
and, according to the modern principles of surgery in such
cases, the ligature should be applied to the bleeding point,
rather than to the vessel at a distance above it.

Ligature of Femoral.—Under this head we practically
mean cases of ligature of the superficial femoral, for the
common femoral, or (as called by some anatomists) the
femoral, before the profunda is given off, very rarely re-
quires to be tied. Ifit is wounded, of course the bleeding
point must be sought, and the artery tied above and below
it, but if an aneurism on the superficial femoral renders
ligature of that trunk impossible, experience teaches that
ligature of the external iliac gives better results than liga-

i Observations in Clinical Surgery, Syme, pp. 171-3.
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ture of the common femoral. Erichsen asserts that out of
twelve cases in which the common femoral has been tied,
only three have succeeded, the others dying from secondary
hemorrhage.  The experience of the Dublin surgeons,
Porter, Smyly, and Macnamara, has been more satisfactory,
as in eight cases of this operation six were successful.! A
ninth case was unsuccessful. Reasons to explain the
danger are not far to seck, for the numerous small
muscular branches, along with the superficial epigastric,
circumflex, and pudic trunks, reduce the chances of a good
coagulum in the common femoral to a minimum, even with-
out taking into consideration the shortness of the trunk
before the great profunda femoris is given off. For the
common femoral artery is only from one to two inches in
length, and if there are some rare cases in which it is a little
later in its bifurcation, there are others in which it divides
nearer to Poupart’s ligament.

The superficial femoral is the name given to the main
trunk between the origin of the profunda, and the point at
which, passing through the tendon of the adductor magnus,
it receives the name of popliteal. During this long course
it gives off no branch large enough or regular enough to
receive a name, except one, the anastomotica magna, which
rises in Hunter’s canal, close to the end of the vessel, so in
that respect it is peculiarly suitable for the application of a
ligature.  Again, in the upper part of its course, it is super-
ficial, being covered only by skin and fascia. A short notice
of its most important anatomical relations is necessary,

For the first two inches or two inches and a half of its
separate existence, the superficial femoral lies in Scarpa’s
triangle, covered, as we said, only by skin and fascia. This
triangle is formed by the sartorius and adductor longus

L Brit. Med., Jowr,, 1867, Oct. 5.
I3



18 LIGATURE OF ARTERIES.

muscles which meet at its apex, and by Poupart’s ligament,
which defines its base. The artery lies almost exactly in
the centre of the space, and at the apex is covered by the
sartorius muscle. The spot where it goes under the sar-
torius is the one selected for the application of the ligature.
The femoral vein lies to the inner side of the femoral artery
in this triangle, but their mutual relations vary with the
portion of the limb ; for, on the level of Poupart’s ligament,
the artery and vein lie side by side on the same plane, but
in different compartments.of their sheath; as the artery
dives below the sartorius, the vein is still on the inside, but
on a plane slightly posterior; while, by the time they reach
Hunter's canal, the vein has got completely behind the
artery. The separate compartments of the sheath in which
the vessels lie are much less marked as the vessels go down
thie limb, the septum between the artery and the vein being
in most cases very ill marked, even at the level where the
ligature is applied. The anterior crural nerve, which on the
level of Poupart’s ligament lay outside of the artery and on
a plane somewhat posterior, has divided into numerous
branches before it reaches the point of ligature. One of its
branches requires to be mentioned, and may sometimes be
noticed and avoided during the operation, namely, the m-
ternal saphenous nerve, which, first lying external to the
artery, crosses it in front, reaching its inner side just before
it enters Hunter's canal, where it leaves the vessel accom-
panying the anastomotica magna branch.

Operation of Ligature of the Femoral—Scarpa's space.
—The patient being placed on his back, and being brought
very thoroughly under chloroform, the knee of the affected
limb should be bent at an angle of about 120° and sup-
ported on a pillow. Having previously ascertained the
angle of junction of the sartorius and adductor, the surgeon

e s ——
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should make an incision (Plate I. fig. 5) just over the pulsa-
tions of the vessel, in the middle line of the space, having
its lower end quite over the sartorius muscle, and its upper
one, at a distance from two and a half to three and a half
inches, varying according to the amount of fat and muscle.
The saphena vein can generally be recognised, and is
almost always safe out of the way of this incision at its
inner side.

The first incision should divide the skin, superficial fascia,
and fat, quite down to the fascia lata. The edges of the
wound being held apart, the faseia should be carefully
divided and the sartorius exposed ; its fibres can generally
be easily enough recognised by their oblique direction :
once recognised, the fascia should be dissected from it ti]]
its inner edge be gained, the corner of which should then be
turned so that it may be held outwards by an assistant with
a blunt hook. The sheath of the vessels is now exposed,
and after having thoroughly satisfied himself of the position
of the artery by the pulsation, the surgeon should carefully
raise a portion of the sheath with the dissecting forceps, and
open it freely enough to allow the coats of the artery to be
distinctly seen. If the parts are deep, as in a fat or mus-
cular patient, great advantage will be gained by seizing one
edge of the gheath by a pair of spring forceps, and commit-
ting it to the care of an assistant, while the operator holds
the other in his dissecting forceps; there is thus no fear of
losing the orifice of the sheath, which without this precan-
tion may easily happen, from the parts being confused with
blood, or the position altered by movements of the patient,
Now comes the stage of the operation on which, more than
on anything else, success or failure depends. A small por-
tion of the vessel must be cleaned for the reception of the
ligature, and it must be thoroughly cleaned, so that the
needle may be passed round it without bruising of the
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coats, or rupture of an unnccessary number of the vasa
vasorum by rough attempts to force a passage for it. Hence
all compromises, such as blunted instruments, silver knives,
and the like, are dangerous, for in trying fo avoid the Seylla
of wounding the artery, they fall into the Charybdis, on the
one hand, of isolating too much of the vessel and causing gan-
grene from want of vascular supply, or, on the other, expose
the vein to the danger of injury by the aneurism-needle 11
their attempts to force it round an uncleaned vessel.

The needle should in most cases be passed from the mner
side, care being taken to avoid including the vein which is
on the inner side and behind the vessel ; the internal saphen-
ous nerve, if seen, should be avoided. The needle must
not be passed quite round the vessel raising it up, still less
must the vessel be held up on the needle, as used to be
done, as if the surgeon was surprised at his own success,
but the needle should be passed just far enough to expose
the end of the ligature, which must be seized by forceps
and cautiously drawn through. It must then be tied very
firmly and secured with a reef knot.

The edges of the wound must be brought into accurate
apposition, and secured by one or two stitches. If anti-
septics are used, drainage should be provided for.

From the very fact that ligature of the superficial femoral
is a remarkably successful operation in causing consolidation
of the aneurism and a rapid cure, there is also a correspond-
ing danger that the limb be not sufficiently supplied with
blood at first. The limb may very possibly become cold
and remain so for some hours at least after the operation.
To avoid this as far as possible, 1t should be wrapped in
cotton wadding, and very great care should be taken that 1t
be not over-stimulated by hot applications, friction, or the
like, any of which measures might very likely excite re-
action, which would result in gangrene.
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Complete rest of the limb and of the whole body must be
enjoined; the food must be nourishing and in moderate
quantity. The chief danger is from gangrene of the limb,
which is especially apt to result when the vein is wounded,
or even too much handled during the operation.

When properly performed, and in suitable cases, the
operation is very successful. Mr Syme tied this artery for
aneurism thirty-seven times, and of these every one re-
covered. The statistics of Norris and Porta, who collected
all the cases in which ligature of the femoral had been
employed for any cause, show a mortality of somewhat less
than one in four. Rabe’s table up to 1869, with the addi-
tional cases collected by Mr Barwell to 1880, gives 297
cases with 53 deaths.l Mr Hutchinson’s table, again, of
fifty cases collected from the records of Metropolitan Hos-
pitals, shows the very startling result of sixteen deaths out
of the fifty cases, or a mortality, in round numbers, of one-
third, Future statistics of the result of treatment by liga-
ture of vessels will be modified by the nature of the previous
treatment adopted, by the material of the ligature, and very
much by the personal equation of the surgeon.

Certain anomalies have been observed in the distribution
of the femoral vessels, of some importance as affecting the
possibility of applying, and the result of, ligature; such as
—1. A high division of the branches which afterwards
become posterior tibial and peroneal. 2. A double super-
ficial femoral, both branches of which may unite and form
the popliteal, as in Sir Charles Bell’s well-known case. 3.
Absence of the artery altogether, as in Manec’s case, where
‘the popliteal was a continuation of an immensely enlarged
sciatic.

In such a case the absence of pulsation in front, and the

L Diternational Encyclopedia of Surgery, vol. iii. p. 466,
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presence of increased pulsation behind the limb, ought to
prevent any fruitless attempt at search.

Ligature of the Superficial Femoral below the Sartorius
Muscle.—This operation, though once common in France,
and though the one recommended by Hunter himself, 1s
now comparatively little used in this country; and rightly
so; for while 1t has no advantage over the upper position, it
is at once nearer the seat of disease, and the vessel is more
deeply buried under muscles, and has a more distinct fibrous
sheath, which requires division.

It is, however, by no means a difficult operation, and is
thus performed :—

The limb being laid as before on the outside, and slightly
bent, the skin shaved and the pulsation of the artery
detected, an incision (Plate L. fig. 6) must be made from the
lower edge of the sartorius muscle just as it crosses the
vessel, along the course of the vessel, avoiding if possible
the internal saphena vein.

The sartorius when exposed must be drawn inwards.
The fibrous canal filling the interspace between the abduc-
tor magnus and vastus internus is then recognised, and
must be fairly opened; the artery is now seen lying in it,
and over the vein which is posterior to it, but projects
slightly on 1ts outer side; the internal saphenous mnerve is
lying on the artery. The needle is best passed from
without inwards so as to avoid the vein. The anas-
tomotica magna is sometimes a large trunk, and has been
mistaken for the femoral in this situation, and tied instead
of it.

Ligature of the Popliteal —This operation is now hardly
ever performed for aneurism, ligature of the superficial
femoral having quite superseded it, and 1t is very rarely
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required for wounds, from the manner in which the vessel
is protected by its position.

Before the invention of the Hunterian principle of ligature
at a distance, the old operation for popliteal aneurism con-
sisted in cutting into the space, clearing out the contents of
the aneurismal sae, and tying both ends of the vessel ; from
the depth of parts and the close connexion of the popliteal
vein, this operation was rarely successful. Mr Annandale
has lately performed it successfully in two cases, in which
ligature seemed contraindicated .

In cases of hemorrhage for suppuration of an aneurismal
sac, it might possibly be advisable, and there are certain
cases of rupture of the artery, without the existence of an
external wound, in which attempts have been made to save
the limb by tying the vessel.? IFrom the complexity of the
parts, the numerous tendons, veins, and nerves crowded
together in a narrow hollow, and chiefly from the great
depth at which the artery lies, any attempt at ligature is
very difficult. It is least so at the lower angle of the space,
where, between the heads of the gastroenemius, the vessel
comes more to the surface, but is still overlapped by muscle.

Operation.—The patient lying on his face, a straight
incision (Plate III. fig. 1), at least four inches in length,
should be made over the artery, and thus nearer the inner
than the outer hamstring; a strong fibrous aponeurosis will
require division after the skin and superficial fascia are cut
through, the limb is then to be flexed, and the tendons
drawn aside with strong retractors:; fat and lymphatie
glands must next be dissceted through, and then the vein
and artery, lying on a sort of sheath of condensed cellular
tissue, are seen, the vein lying above the artery and obscur-

' Trans. Lidin, Med, Chivurg. Society, vol, v, p. 35,
* Poland, Guy's Hosp. Reports, ser. iii. vol, vi.
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ing it. The vein must be drawn to the outside, and the
thread passed round the artery, which lies close to the bone,
on the ligamentum posticum of Winslowe.

It is a very difficult subject to decide what operations
should be deseribed in a work of this character, on the
vessels of the leg and foot. A very large number of dis-
tinet methods of operations on the various parts of the three
chief arteries of the leg have been described by surgeons
and anatomists, but specially by the latter.

The fact is, however, that these complicated procedures
are rarely required, for aneurisms of the arteries of the leg
and foot are almost unknown, while in cases of wound of
the vessel, or rupture resulting in traumatic aneurism, the
proper treatment is not to tie the vessel higher up, but by
dilating the wound and clearing out the clots, if required,
to secure the bleeding point, and tie the vessel above and
below.

Again, a wound of the sole of the foot often gives rise to
very severe and persistent hamorrhage, while the fascie
and complicated tendons render ligature of the vessel at the
spot very difficult; yet ligature of either the anterior or
posterior tibial would probably be insufficient; and to tie
both these vessels, with possibly the peroneal and inter-
osseous as well, would be a much more severe and danger-
ous procedure than ligature of the superficial femoral ; while
probably careful plugging of the wound, combined with
flexion of the knee, will be found to stop the hemorrhage
sooner than either of the more formidable methods.

A competent knowledge of the anatomy of the part, and
of the ordinary methods of checking hamorrhage, such as
ligatures, graduated compresses, and styptics, aided by posi-
tion, specially flexion of the knee after Mr Ernest Hart's
method, will suffice to enable the surgeon to check any
haemorrhage of the foot or leg, without it being necessary
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to ‘burden the memory with the three positions in which
to tie the peroneal, or the various methods, more or less
bloody and tedious, by which the posterior tibial in its
upper third may be secured.

Nore.—While, as a matter of surgical principle to guide our
practice on the living, I still ]:mld ver}r_stmng]}r the opinions here
expressed against special operations for ligature of the arteries of the
leg, and allow the sentences to stand as in the first edition of this
work, I insert in a note a brief deseription of the more important
ones, in deference to the advice of friends and the urgent request of
pupils, as these operations are used by Examining Boards as tests
of the operative dexterity of candidates :— .

1. Anrerior TIBIAL ARTERY IN LOWER HALF OF LEa. —Anatomical
Note.—This vessel is related on its tibial side to the tibialis anticus,
and on its fibular, to the extensor longus digitorum above, and the
extensor pollicis below. The anterior tibial nerve lies first on its
outer side, then crosses the artery, and eventually reaches its inner
side near the foot. Operation.—An incision, at least three inches
long, parallel with the outer edge of the tibia, and about three-
quarters of an inch from it, exposes the deep fascia. This being
divided, the outer edge of the tibialis anticus must be found, and
will be the guide to the artery, which, surrounded by its venwm
comites, lies very deeply between the muscles,

2. Poster1oR TiBIAL.—4. In middle third of leg. Here the artery
is separated from the inner border of the tibia, by the flexor longus
digitorum, and is covered by the soleus. Operation.—An incision
at least four inches long, along the inner margin of the tibia, exposes
the edge of the gastrocnemius; then divide the tendinous attachment,
then expose the soleus, and divide its attachment also; the deep
fascia will then be seen ; slit it up, and the vessel will be found about
an inch internal to the edge of the bone. The nerve is there just
crossing it,

Guthrie’s, or the direct operation, has the very high authority of
the late Professor Spence in its favour. An incision through skin
and fascia in the middle of the back of the leg allows the two heads
of the gastrocnemius to be separated to the same extent. The soleus
is then to be scraped through in same direction, and its deep apo-
neurotic surface carefully slit up. The artery and vein are then
easily seen.

L. In lower third of leg.—This is an easier and more scientific
operation, as it does not involve the division of great tendons. An
incision midway between the internal malleolus and the tendo
Achillis, parallel with both, will expose the very deep and strong
faseia in which the tendons lie. The artery, with its venm comites,
occupies a central position, having the tendons of the tibialis posticus
and flexor communis in front between it and the internal malleolus,
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and the posterior tibial nerve behind it, while the flexor longus
pollicis lies still neaver the tendo Achillis.

Tasce illustrating anastomotic circulation after ligature of arteries
of lower limb.
1. Aorra.—Epigastric and mammary of both sides.

Hemorrhoidal and spermatic, with branches of pudic both deep
and superficial.

2. Common Iriac.—Internal iliac and branches, with those of the
other side, along with the following :—

3. Exrervar Iniac.—Internal mammary and deep epigastric.

Iliolumbar and lumbar branches of aorta, with deep circumflex ilii.

Pudic from internal iliac, with superficial pudic of common femoral.

Gluteal, sciatic, and obturator, with the circumflex and perforating
branches or deep femoral.

4. FeMoraL.—External circumflex, with external articular of
popliteal.

Perforating, with branches of gluteal and sciatic.

Profunda branches with anastomotica and articular branches.

Obturator and internal circumflex with anastomotica and superior
internal articular.

Nore.—The importance of the articular branches of the popliteal
explain the danger of gangrene after a sudden rupture or increase in
size of a popliteal aneurism,

Ligature of the Innominate.—The performance of this
extremely dangerous, in fact almost hopeless operation, is
by no means so difficult as might be expected.

The patient lying down with the shoulders raised and
head thrown well back, the sternal attachment of the
right sterno-mastoid must be very freely exposed. This
may be done by an incision (Plate I. fig. 7) along its
anterior edge from the upper edge of the sternum, as far as
may be necessary ; another about the same length along the
upper edge of the clavicle, will meet the former at an acute
angle, and will include a triangular flap of skin, which
must be carefully dissected up. The sternal, and probably
a portion of the clavicular attachment of the right sterno-
mastoid, must then be cautiously divided. This being
done, the sterno-hyoid and sterno-thyroid muscles require
division immediately above their sternal attachments.

A dense process of cervical fascia (just becoming thoracic)
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now covers the vessel, binding it on the right side to the
right innominate vein, and on the left maintaining the
relation of the innominate artery to the trachea. The
inferior thyroid veins lie on this fascia, and must be drawn
aside, not cut. The fascia is then to be scraped through
very cautiously, exposing the root of the right carotid,
which, being traced downwards, will lead to the innominate.
The following parts lie in close relation to the vessel at the
point of ligature, and must be avoided:—1. The left in-
nominate vein crosses the artery in front from left to right,
and must be drawn down. 2. The right imnominate vein
and right pneumogastric are in close contact with the artery
on the right side; to avoid them the aneurism-needle must
be entered on the outside (right of the wvessel). 3. The
apex of the right pleura and the trachea are in close contact
behind, requiring the point of the needle to be kept close to
the artery in bringing the thread round.

[t might have been expected that the sudden arrvest of so
large a proportion of the vascular supply of the body, so
very near the heart, would cause serious or even fatal
symptoms ; this, however, is not the case, no serious incon-
venience of this sort being experienced ; yet hitherto every
case has proved fatal, either from secondary hamorrhage or
inflammation of lungs and pleura.

In twenty well-authenticated, and in three more doubtful
cases, the ligature has been applied; all of these, except
Smyth’s, died at periods varying from twelve hours (as in
Hutin’s case) to sixty-seven days (Graefe’s).

A successful case of ligature of the innominate along with
the right carotid and (after secondary haemorrhage) the right
vertebral, in a mulatto aged thirty-two, for a subclavian
aneurism, has been put on record by Dr Smyth of New

Orleans, in the American Journal of Medical Science for
July 1866.
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Another case, successful so far as the operation was con-
cerned, has lately been recorded by Mr Thomson of Dublin.
Death resulted on forty-second day from ulceration into the
vessels beyond the aneurism, the result of a deep abscess.'

Mr R. Barwell has reported twenty-seven most interesting
cases in which simultaneous ligature of carotid and sub-
clavian have proved of marked benefit in aortic as well as
in innominate aneurisms. Some of them were practically
cures.

In four cases the operation was attempted, but the
operators had to desist before the application of the liga-
ture, in consequence of the diseased state of the arterial
coats. Of these, three died, and one (Professor Porter’s of
Dublin) case recovered, the patient leaving the hospital with
the aneurism nearly consolidated.

Dr Peixotto of Portugal applied a precautionary ligature
to the innominate in a case where secondary h@morrhage
occurred from the carotid. The ligature was not tightened
beyond what was necessary merely to cause flattening of the
vessel. The patient made a good recovery.

Professor George Porter of Dublin records an interesting
case of subclavian aneurism, in which, after failing to close
the axillary artery by acupressure, he applied L’Estrange’s
compressor to the innominate itself for three days with
temporary benefit. The patient eventually died of hamor-
rhage.”

For a very full and interesting account of ligatures of
vessels in root of neck we may refer to vol. iii. of the 1883
edition of Holmes' Surgery, pp. 119-122, and to vol. iii. of
the International Encyclopedia of Surgery.

' Mr Thomson’s most interesting paper on this subject is full
of information down to 1883. International Encyclopeedia of Surgery,
vol. 11. p. 529.

2 Dublin Quarterly Journal, Nov. 1867.
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Ligature of Common Carotid.—Though the anatomical
relations of the right and left carotid are different at their
origin, they so precisely resemble each other in the whole
of that part of their course which is at all amenable to
surgical treatment, that one description will suffice for both,
and the necessary anatomy will be brought out quite suf-
ficiently in the deseription of each operation.

From its giving off no collateral branches, the common
carotid artery may be tied at any part of its course.

It has been tied successfully at the distance of only three-
quarters, or, in one case by Porter, hardly to be imitated,
one-eighth of an inch from the innominate, and up to an
equal distance from its bifurcation. In choosing the part of
the vessel for operation, the operator must be guided by the
position of the aneurism, if on the vessel itself, but if the
aneurism be distant, as in scalp or orbit, he need have
regard to position simply as facilitating the operation.

The easiest position in which to apply the ligature is
just above the omohyoid muscle, the vessel being there
superficial.

Ligature above Omohyoid.—Using the anterior border
of the sterno-mastoid as a guide, but leaving it gradually
above to a little nearer the mesial line, an incision (Plate IV,
fig. 1), varying in length according to the depth of fat and
cellular tissue in the neck, but with its central point oppo-
site the upper border of the cricoid cartilage, must be made
through skin, platysma, and superficial fascia. While
making the incision the head should be held back, and the
face slightly turned to the opposite side; the parts being
now relaxed by position, the edges of the wound must be
held apart by bluut hooks or copper spatule, and the deep
fascia carefully divided over the vessel, which will be re-
cognised by the pulsation. It may be noted here that even



30 LIGATURE OF ARTERIES.

in thin subjects the sterno-mastoid edge invariably overlaps
the vessel, though in many anatomical diagrams it would
appear to be in part subcutaneous.

The descendens noni may possibly be seen, but this is
by no means invariably the case, crossing the sheath of the
vessel very gradually from without inwards in its progress
down the neck. It must be carefully displaced outwards.

The sheath of the vessel is then to be cautiously opened
to the extent of about half an inch. The internal jugular
vein, possibly much distended, may overlap the artery on
its outer side, and will require to be pressed, emptied, and
held out of the way. A small portion of the artery being
thoroughly separated from the sheath, the aneurism-needle
must be passed from without inwards to avoid the vein, and
kept as close to the artery as possible to avoid the vagus.

The tendon of the omohyoid muscle, or, in muscular sub-
jects, a portion of its anterior fleshy belly, may be seen
crossing the vessel from above downwards and outwards at
the lower angle of the wound.

An enlarged lymphatic gland has occasionally given
much trouble, by being mistaken for the vessel and cleaned,
while the ligature has even been placed on a carefully
isolated fasciculus of muscular fibres.

Ligature of Carotid below the Omohyoid.—An incision
in precisely the same direction as the former, but at a
slightly lower level, is required, but the dissection is rather
more difficult. The edge of the sterno-mastoid when ex-
posed must be drawn outwards; the sterno-hyoid and
thyroid inwards; the omohyoid upwards; the sheath
opened, and the descendens noni or its branches drawn
to the tracheal side. The jugular vein and vagus are both
at the outer side, and must be avoided, while the inferior
thyroid artery and sympathetic nerve both lie behind the
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vessel, and may be included in the ligature if care be not
taken.

Varieries.—Sedillot’s Operation.—To secure the artery still lower
in the neck : An incision two and a half inches long, from the inner
end of the clavicle obliguely upwards and outwards in the interval
between the sternal and clavicular attachments of the sterno-mastoid s
this divides the superficial textures; the two portions of musecle must
then be drawn apart. The internal jugular vein lies in the interval,
and must be drawn to the outside before the artery can be seen at
all, and it is this that malkes this operation very difficult and dan ger-
ous, especially on the left side, where the vein is close to the artery,
and probably even crossing it from left to right. The thoracic duct
is behind,

Malgaigne's modification of the above is an improvement ; to expose
the external attachment of the muscle, to cut it through and turn it
to the outside, as in the operation for ligature of the innominate, then
to divide or pull inwards sterno-hyoid and sterno-thyroid, thus

exposing the sheath. The needle must be passed from without
inwards,

Results.—Pilz has collected 600 cases, of which 43:16
per cent. died. The united tables of Norris and Wood give
188 cases, with a mortality of sixty, or ncarly one in three,
These tables include cases in which the vessel was tied for
wounds, and as a preparatory step in the operation of re-
moval of tumours of the jaw, ete. Later statistics give a
very much lessened mortality, due chiefly to the use of
animal ligatures.

Of thirty-one cases in which it was tied for pulsating
tumours of the orbit, only two died from the operation.!
Rivington’s statistics to a later date give forty-six cases on
forty-four patients with six deaths.

Both carotids have been tied in the same patient twenty-
five times, at intervals of less than a year; and it is a very
remarkable fact that only five of these fifty ligatures proved
fatal, —two in which both were tied on the same day, and
three in which the operation was performed to arrest heemor-

' W. Zehender— Monatsbl. fiir Augenheilkunde, 1868,
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rhage from malignant disease of the face and jaws—from
gunshot wound,—and from syphilitic ulceration.

The external carotid, and also most of its principal
branches, have been tied for aneurisms, wounds, goitres,
enlargement of the tongue, vaseular tumours on occiput and -
other lesions ; also as a first stage in the operation of ex-
tirpation of the upper jaw, for the purpose of preventing
hamorrhage. However, such operations are rare, and will
probably become rarer still, and it is hardly necessary to
describe the operations on each seriatim.

Aneurism of the external carotid or branches are rare; if
idiopathie, ligature of the common carotid will be found at
once easier, not more dangerous, and more effectual than
ligature of the branch; if traumatic, the aneurism itself
<hould be attacked, and the bleeding point secured by a
double ligature. ~Wounds are common enough, but 1if
accessible at all, the injured vessel should be tied at the
bleeding point ; if inaccessible (and under this head we may
include wounds of the internal carotid), the common carotid
must be tied.

No one would think of tying the superior thyroids for
goitre, unless they were s0 manifestly enlarged, tortuous,
and pulsating, as to render the operation so simple (from
their superficial position) as to require no special directions ;
besides this, the cases in which.it has been already done
have given very little encouragement to repeat 1it.

As cases may oceur in which any diminution of the cere-
bral supply is contra-indicated, and thus the more difficult
ligature of the external carotid may be preferred to the
more simple operation on the common trunk, and as the
lingual may require ligature near its root, in consequence of
obstinate hazmorrhage from the tongue, short directions are
oiven for the performance of both these operations.
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1. Ligature of External Carotid. — Head in same
position as for the common carotid. A straight incision
parallel with the anterior edge of sterno-mastoid, but about
half an inch in front of it, must begin almost at angle of
jaw, and extend downwards nearly to the level of the
thyroid cartilage. Cautiously divide skin, platysma, and
fascia; the lower end of the parotid must be pulled up-
wards, and the veins, which are numerous, cautiously
separated. The anterior border of the sterno-mastoid must
be pulled backwards, and the digastric and stylo-hyoid
forwards and inwards. The superior laryngeal nerve which
lies behind the vessel must be avoided.

2. Ligature of Lingual.—To secure this vessel either
before it becomes concealed by the hyo-glossus, or after it
is under the muscle, a curved incision is necessary, follow-
ing the line of the hyoid bone, and especially of its greater
cornu, but a line or two above its upper border.  After the
skin and platysma are divided, the posterior belly of the
digastric must be recognised, which again will guide to the
posterior edge of the hyo-glossus. The edge of the sub-
maxillary gland may very probably require to be raised out
of the way. The artery can then be secured, either before
it dips under the hyo-glossus muscle, or after it has done 80,
by the division of a few of its fibres on a director. Care is
needed to avoid injury of the hypo-glossal nerve, which lies
above the muscle.

The internal carotid artery occasionally, but very rarely,
15 the subject of aneurism. It may, like any other artery,
be wounded, especially from the fauces. The treatment of
either of these lesions is ligature of the common carotid
itself, in preference to ligature of the internal carotid.
Guthrie’s operation for securing the bleeding internal carotid
at the injured spot, by dividing and turning up the ramus of

C
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the lower jaw, has never been performed in the living body,
and is so difficult, dangerous, and unnecessary, as not to
merit desecription.

Ligature of Subclavian.—Note.—In consequence of the
difference in the origin, and variety in the anatomical rela-
tions of the right and left subclavian arteries, in so far at
least as their first stage is concerned, it is necessary to give
a very brief separate account of each.

Right Subclavian.—The innominate artery divides into
the right subelavian and right carotid exactly behind the
sterno-clavicular articulation. The right subclavian extends
from this point in an arched form across the neck, between
the scalene muscles, over the apex of the pleura, till, passing
under cover of the clavicle, it changes its name to axillary
at the lower end: of the first rib. For convenience of de-
scription, the artery is divided into three parts, which have
very various anatomical relations, and differ from each other
much in their amenability to surgical treatment by ligature.
The anterior scalenus muscle defines the three parts, the
first extending to the inner border of the muscle, the second
being concealed by the muscle, and the third reaching from
its outer border to the lower border of the first rib.

Branches of the Subclavian.—While the deep relations of
pleura, veins, and nerves can be noticed under the head of
each operation in detail, one anatomical point must never
be forgotten as influencing very much the success of all
surgical interference with the subclavian arteries—i.e., the
pranches given off. To give any chance of success in the
application of a ligature to such a large vessel, so near the
heart, a large portion of artery free from branches is required,
that the clot may be long, firm, and undisturbed. The
first part of the subclavian gives off the vertebral, thyroid
axis, and internal mammary ; the second, the superior inter-
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costal ; while the third part has in most cases no branch
whatever. In these anatomical differences we find the
reason for the almost invariable fatality resulting on any
interference with the first and second parts, and the com-
parative safety of ligature of the third part, without requiring
to account for the difference on other grounds, such as depth
of part, importance of nervous relations, or nearer proximity
to the heart.

The second and third parts of both arteries are so similar
to each other, that a separate account is not required for the
two sides.

Ligature of Right Subclavian.— First Part.—Opera-
tion.—An incision just at upper edge of sternum and right
clavicle, extending from inner edge of left sterno-mastoid
transversely to outer border of right sterno-mastoid through
skin, platysma, and exposing sterno-mastoid, to be joined
at an angle by a second incision, which, two, three, or even
four inches long, must extend along inner border of right
sterno-mastoid. Flap to be raised upwards and outwards.
The sternal attachment of the sterno-mastoid must then be
cautiously divided, as also part or the whole of its clavicular
attachment, according as room is required. The sterno-
hyoid and thyroid muscles will then require similar divi-
sion.  The internal Jugular will then be seen very pro-
minent,! and will require to be drawn inwards or out-
wards, according to circumstances, The carotid and right
subclavian arteries will then be felt lying close together
crossed by the pneumogastric and recurrent nerves, the
latter turning behind the subclavian. The nerves must be
drawn inwards; the cardiac filaments of the sympathetic
will then be observed, and drawn outwards. The sub-
clavian vein lies below, coneealed by the clavicle, and wil]

! Butcher, Op, and Cpng, Surgery, p. 861,
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probably not be seen during the operation. The needle
should be passed round the artery from below upwards,
care being taken not to injure the pleura, which lies beneath
and behind the artery.

Results.—Twelve cases, all of which died; ten of
haemorrhage, one of pleurisy and pericarditis, and one from
pyzmia. Attempted in one case by Mr Butcher, but the
artery was too much diseased to bear a ligature. The
patient died on the fourth day.

Ligature of Left Subclavian.—First Part.—This opera-
tion, which has been described by some as impossible, has,
I believe, been only once performed on the living body.
Operation.—Incisions as for the preceding operation, except
being on the opposite side. After the skin, platysma, and
museles have been divided, as already described, the deep
cervical fascia requires division close to the inner edge of
the scalenus anticus. The artery lies excessively deep, and
great difficulty is experienced in avoiding injury to the
pleura and the thoracic duct.

Results.—Once performed by Dr Rodgers of New York;
death from hemorrhage on fifteenth day.

Anatomical Note—The course of the left subclavian in its
first stage is much straighter, as its origin is much deeper,
than on the right side. The pneumogastric, phrenic, and
cardiac nerves lie parallel to its course ; the cesophagus and
thoracic duct lie behind it, and to its nner side.

Ligature of Subelavian.—Second Part.—This very rare
operation hardly requires a separate description, as the in-
cisions necessary for ligature of the artery in its third part
will, with very slight modifications, be sufficient for the

purpose.
It has, however, special elements of danger in it, involved
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in the unavoidable division of part at least, or probably the
whole, of the scalenus anticus. The phrenic nerve, from
its position on that muscle, requires special care to avoid
dividing it, and in most cases the internal jugular vein is
also in the way. The branches of the thyroid axis, which
cross the neck, are quite in the line of the incision. The
lowest cord of the brachial plexus lies immediately behind
the artery, between it and the middle scalenus. The pleura
lies just below it. The subclavian vein is generally quite safe,
running in front of the scalenus anticus, and at a lower
level. -

The presence of the superior intercostal branch adds
greatly to the danger of ligature of the vessel in this posi-
tion, from its interfering with a proper clot.

Leesults.—Dupuytren! performed it successfully for a
traumatic axillary aneurism.  Auchincloss ? did it for a large
true aneurism, but the patient died sixty-eight and a half
hours after the operation. Liston cut through the outer
portion of the scalenus with success for an idiopathic
aneurism. Thirteen have been collected by Wyeth with
four recoveries and nine deaths.

Ligature of Subelavian.—Third Part.—Tor this com-
paratively common operation, various methods of procedure
have been suggested and employed.

In the dead body, where the axilla is free from swelling,
and in thin patients, the artery in this third stage 1s toler-
ably superficial, and can be secured with ease. But in
very muscular men, with short necks and well curved
clavicles, and specially when the axilla is filled up with an
aneurism, and the shoulder cannot be depressed, the opera-
tion becomes very difficult.

Operation of Ramsden, Laston, and Syme.— Posilion.—

' Legons Orales, iv. 530, 2Lid, Med, and Surg. Journ. vol. xlv,



38 LIGATURE OF ARTERIES.

The patient lying on his back with his shoulders supported
by pillows, and his head lying back, and drawn to the
opposite side; the shoulder of the affected side must be
depressed as much as possible.

Incisions.—(Plate I. fig. 8.)—One through skin, super-
ficial fascia, and platysma, along the upper edge of the
clavicle, for at least three inches from the anterior edge of
the trapezius to the posterior border of the sterno-mastoid,
and in muscular subjects freely overlapping the edges of
both musecles. Another two inches in length along posterior
border of sterno-mastoid meets the first at an angle. On
reflecting the chief flap thus made upwards and backwards,
the external jugular will be seen, and, if possible, must be
drawn to a side; if not, it must be divided, and both ends
tied. The lower edge of the posterior belly of the omohyoid
* must then be sought ; this leads at once to the posterior or
outer margin of the scalenus anticus. The connexion of
the deep fascia to that muscle must then be very carefully
scraped through, and by tracing the muscle to its insertion
to the first rib, the artery is at once reached, lying behind
the insertion. The pulsation of the vessel between the fore-
finger and the first rib will prove a great assistance ; yei
care is required, lest one of the branches of the brachial
plexus be secured instead of the artery. The lowest cord
lies very close to the vessel. The subclavian vein is not
likely to give much trouble, from its being on a lower level,
and (unless very much dilated) nearly concealed by the
clavicle. The suprascapular artery is also hidden, but the
transverse cervical crosses the very line of incision, and may
give trouble, being occasionally much enlarged, so much so
as even for a time to have been mistaken for the subclavian
itself. If possible, both these branches should be saved, as
being important means of carrying on the anastomosis for
the future support of the limb.
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An absorbent gland is occasionally in the way, and has
even been mistaken for the vessel and carefully cleaned.
Such may be removed without scruple.

Care must be taken not to injure the pleura, which lies im-
mediately behind and below the vessel at the seat of liga-
ture. Various instrumental devices have been invented for
passing the ligature. The simplest seems still to be best, a
common aneurism-needle with a considerable curve.

Other methods of operating.—A single curved incision above the
claviclg, with its concavity upwards, of about three or four inches
long, vith its inner end rather higher than the outer (Green,
Fergus:on).

A linwar transverse incision in the same situation (Velpean).

A single linear incision perpendicular to the clavicle (Roux).

An ached incision (Plate 1V. fig. 2) with its convexity outwards,
and its Jase on the posterior edge of the sterno-mastoid, from three
inches thove the clavicle to the clavicular attachment of the muscle

(Skey).

Llests—Dr Wyeth’s Tables in 1877 give 251 cases
with 134 or 53 per cent. of deaths. Barwell has analyzed
some nore recent cases with a mortality of 32 out of 90, or
355 pr cent.

_ The hte Mr Furner of Brighton reported a most interesting case,
in whic he tied both subclavian arteries at an interval of two years
in the ame patient, for axillary aneurisms, with success.

Ligiture of Axillary.— Anatomical Note.—This vessel,
the neit stage in the continuation of the subclavian down-
wards may be defined surgically as extending from the
clavice to the lower border of the teres major. From the
depthof the vessel at its upper part, the numerous nerves,
and tie close proximity of the vein, the surgeon has care-
fully o study the anatomical relations, It, like the sub-
clavia, is commonly divided into three stages, and, also
like hie subclavian, these stages are defined by the relations
of th artery to a muscle, the pectoralis minor.

Surgically
we ray draw a very close parallel between

the two vessels,
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for we find that in the axillary, as in the subclavian, the
first stage is very deep, and very rarely amenable to liga-
ture ; the second still deeper and more rarely attempted, as
in both the operation involves division of a deep muscle;
while the third stage in each is the one most frequently
chosen by the surgeon.

Pirst Stage.—Between the lower edge of the first rib and
upper border of the pectoralis minor the vessel is deeply
seated, contained in that process of deep fascia called the
costo-coracoid membrane, and covered above by skin,
platysma, and the clavicular portion of the pectoralis major.
It lies on the first intercostal muscle and the upper digita-
tion of the serratus magnus, while the cords of the lrachial
plexus are on its acromial side, and the axillary rein in
close contact with it on its thoracic side, and frecuently
overlapping the artery.

Operation.—The great desideratum is free acces. An
incision (Plate I. fig. 9), semilunar in shape, with 1§ con-
vexity downwards, must extend from half an inch jutside
of the sterno-clavicular articulation to very near the eiracoid
process, stopping just before it arrives at the edgeof the
deltoid, in order to avoid imjury of the cephalic ven. It
must include skin, fascia, and platysma, and the flay must
be thrown upwards. The clavicular portion of the pe¢oralis
major must then be divided richt across its fibres,which
will retract. The arm must then be brought close'o the
side to relax the pectoralis minor, which must be lrawn
aside. The artery will then be felt pulsating, but hdden
by the costo-coracoid membrane, which acts as its seath.
This must be carefully seratched through, the nerves iulled
outwards, the vein avoided and pulled downward and
inwards, and the thread passed round from within outsards.
(Manee, Hodgson, and, with slight modification in tk 1n-
cision through the skin, Chamberlaine.)
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Ligature has been performed in this position by separating the
pectoralis and deltoid muscles, without dividing the muscular fibres

(Roux, Desault). :

To attempt to gain access between the clavicular and sternal por-
tions of pectoralis major, as has been proposed by some, is almost im-
practicable in the living body, from the position of the wvein, to
which, rather than to the artery, this incision leads.

Ligature of Axillary, in s second stage, is not an ad-
visable operation, when it is merely intended to throw a
ligature round the artery for an aneurism lower down.

It has been performed at least twice by Delpech, but it is
a rude procedure ; in his cases, after the muscle was cut, a
dive with the finger was made to collect the whole mass of
vessels and nerves, and bring them to the surface near the
collar-bone ; i this position it is said the artery was easily
isolated and tied.

In Mr Syme’s operation of cutting into large axillary
aneurisms, and tying both ends of the vessel, the pectoralis
minor may, indeed generally has, to be divided, and must
take its chance without any special notice or precaution, in
the sweeping, free incisions required.

Ligature of Axillary, in is third stage—This 1s an
operation very much more common, more easy of accom-
plishment, and safer in its results than either of the pre-
ceding ; the artery in this stage being more superficial, in
fact almost subcutaneous.

Operation.—The arm being extended and supinated, an
incision (Plate I. fig. 10) two and a half or three inches
long, must be made in the base of the axilla over the artery,
involving at first skin and superficial fascia only; the deep
fascia is then exposed and must be carefully scraped through,
avoiding injury of the basilic vein, if (as sometimes oceurs)
it has not yet dipped through the fascia. The vessel can
now be felt; the median nerve which lies over the artery,
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or slightly to its outer side, must be drawn outwards, and
the axillary vein, which lies at the thoracic side, but often
overlaps the vessel, must be carefully drawn inwards. The
ligature must then be passed from within outwards.

When the patient is very fat or muscular, the coraco-
brachialis muscle may be required as a guide to the vessel;
but in general its superficial position renders any guide
quite unnecessary, even in the dead body.

Anatomieal Note.—While in each stage the axillary artery
gives off branches, those arising from the third stage are by
far the most important, especially the subscapular, which
leaves it at the edge of the muscle of the same name. To
avoid these the ligature should be applied as low down on
the vessel as possible, and, in point of fact, the operation
called ligature of the third stage of the axillary is, anatomi-
cally speaking, really ligature of the brachial high up, and
where there is room at all, there will be the less chance of
secondary heemorrhage, the greater the distance is between
the ligature and the great subscapular branch.

Mr Syme's Operation for Axillary Aneurism.— Descrip-
tion of the operation in his own words:—

« Chloroform being administered, I made an incision
along the outer edge of the sterno-mastoid musele, through
the platysma myoides and fascia of the neck, so as to allow
a finger to be pushed down to the situation where the sub-
clavian artery issues from under the scalenus anticus and
lies upon the first rib. I then opened the tumour, when a
tremendous gush of blood showed that the artery was not
effectually compressed ; but while 1 plugged the aperture
with my hand, Mr Lister, who assisted me, by a slight
movement of his finger, which had been thrust deeply under
the upper edge of the tumour, and through the clots con-
tained in it, at length succeeded in getting command of the
vessel. I then laid the cavity freely open, and with both




LIGATURE OF BRACHIAL. 43

hands scooped out nearly seven pounds of coagulated blood,
as was ascertained by measurement. The axillary artery
appeared to have been torn across, and as the lower orifice
still bled freely, I tied it in the first instance. I next cut
through the lesser pectoral muscle close up to the clavicle,
and holding the upper end of the vessel between my finger
and thumb, passed an aneurism-needle, so as to apply a
ligature about half an inch above the orifice.”’ !

In a similar operation performed by the author for trau-
matic aneurism, the result of a stab, very little blood was
lost, though no incision was made above the clavicle. The
patient made a good recovery.?

Ligature of Brachial.—To arrest haemorrhage from a
wound of the artery itself, no special directions are required,
except to enlarge the wound, and secure the vessel above
and below the bleeding point. There are, however, rare
cases in which for bleeding in the palm (after all other
means have failed), or for aneurism lower down the arm, a
ligature may be necessary.,

Operation.—The biceps muscle, at its inner edge, is the
best guide to the position of the incision, or if it be obscured
by fat or eedema, a line extending from the axilla, just over
the head of the humerus to the middle of the bend of the
clbow, will define its course. An incision (Plate I. fig. 11)
three inches in length, about the middle of the arm (when
you have the choice of position), through skin and super-
ficial fascia, will expose the deep fascia, and probably the
basilic vein. Drawing the latter aside, cautiously divide
the deep fascia. The artery is then exposed, but in close
relation to various nerves; of these the ones most likely to
come in the way are—1. The median, which lies in front

L Observations in Clinical Surgery, pp. 148, 149,
* Bdin, Med. Journal, March 1879,
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of, but a little to the outside of the artery, though in some
rare cases it lies behind it; 2. The internal cutaneous;
3. The ulnar, both of which ought to be rather to the inside
of the artery. Two brachial veins accompany and wind
round the vessel, occasionally interlacing. Pulsation will,
in the living body, usually suffice to distinguish the artery
from the other textures, and the ligature may be passed
from whichever side is most convenient.

Note.—The relation of the median nerve to the vessel varies accord-
ing to the part of the arm—thus, as low as the insertion of the coraco-
brachialis it is to the outer side, as has been described, it then erosses
the vessel obliquely, and two inches above the elbow it is on the
inner side of the artery. Again, the operator must never forget the
possibility of their being a high division of the artery. This occurs,
Mr Quain has shown, perhaps once in every ten or eleven cases, and
may necessitate ligature of both trunks,

In those cases (once much more frequent than at present)
where an aneurism has formed after a wound of the brachial
at the bend of the arm in venesection, the aneurism may be
either eircumseribed or diffuse.

If circumseribed, it is advised by some surgeons, specially
by the late Professor Colles of Dublin, that the brachial
should be tied immediately above the tumour. In most
cases of circumsecribed, and in all such cases of diffuse
aneurism, the preferable operation is boldly to lay open the
tumour, turn out all the clots, seek for the wound in the
artery, and tie the vessel above and below. A tourniquet
above, or, better still, a trustworthy assistant, prevents all
fear of hemorrhage, and such a radical operation exposes
the limb to far less chance of gangrene than do any attempts
at removing or lessening the tumour by pressure (as re-
commended by Cusack, Tyrrell, Harrison), and is much
more certain than a mere ligature above.'

1 8ee case of recurrence, Fergusson's Practical Surgery, 1st ed.,
p. 222.
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Ligature of Vessels in Fore-arm.—Here, as also we
found is the case in the leg, it is almost useless to go on
giving exact directions as to the method of throwing a liga-
ture round the vessels in all possible situations.

For below the elbow spontaneous aneurism 1s almost un-
known, and even traumatic aneurisms are extremely rare.
[t is therefore for hzmorrhage only that the vessels are
likely to require ligature, and it is a rule in surgery that to
enlarge the wound and to apply a ligature above and below
the bleeding point is better practice than to apply a ligature
at a distance.

In the case of wounds of the palmar arch, it is extremely
difficult, and very apt to injure the future usefulness of the
hand, thus to seek for the bleeding point under the palmer
fascia, and for these, ligatures of radial and ulnar have occa-
sionally been practised. However, as even this has proved
ineffectual, and the interosseous has proved sufficient to con-
tinue the bleeding, ligature of the brachial at once is prefer-
able to ligature of so many branches in the fore-arm.

The use of graduated compresses, carefully applied,
combined with flexion of the elbow over a bandage, will
generally prove sufficient to check such hazmorrhage from
the palm, without having recourse to cither of the above
more severe measures.

Note.—As in the lower limb at page 25, and for the same reasons,
I here insert a brief account of the methods of tying the ulnar and
radial arteries.

1. Licature oF ULxar.—Only admissible in the lower half of its
course. Operation.—Use the tendon of the flexor carpi ulnaris as a
guide, and make an incision along its radial edge, at least two inches
in length; expose the deep fascia of the arm and then cautiously
divide it; then bending the hand, the flexor carpi ulnaris is relaxed,
and the artery is found lying pretty deeply between it and the flexor
sublimis digitorum. The ulnar nerve lies at its ulnar side, and the
ven® comites accompany the artery. In a tolerably muscular arm
the incision will have to be about an inch inside of the ulnar border
of the limb.
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2. Rapian.—This artery lies more superficial than the preceding,
and may be tied at any part of its course,

A. Operation in upper part of fore-arm. Here the artery lies in
the interval between the supinator longus and the pronator radii
teres. In a muscular arm, the edge of the former musele is the best
ouide ; in a fat one, the incision may be made in a line extending
from the centre of the bend of the arm to the inner edge of the
styloid process of the radius, The deep fascia must be exposed and
opened, and the muscles relaxed and held aside. The radial nerve
lies on the radial side of the vessel.

B. Operation in lower half of arm. Here the vessel is more
superficial, lying in the groove between the flexor carpi radialis and
supinator longus. An incision two inches in length, and parallel
with these tendons, easily exposes the artery. The nerve is still on
its radial side.

(!. Operation at first metacarpal. The artery may be tied easily
enough in the triangular space bounded by the extensors of the
thumb, on the dorsum of the proximal end of the first metacarpal
bone. Skey! recommends a transverse,—Stephen Smith? and others,
a longitudinal incision. The author had lately to secure the radial
in its lower third, the superficialis vola, and the radial again in the
triangular space, in a case where division of the artery by a trans-
verse cut had caused a large aneurism to form close above the
annular licament.

TasLe illustrating anastomotic circulation after ligature of arteries
of neck and upper limb,

1. Common carotid.

(@) Across middle line: thyroids, linguals, facials, occipitals; also
terminal branches of external carotids; also internal carotids by
circle of Willis. _ : \

(b) Of same side: occipital with vertebral; superior thyroid with
inferior thyroid, ete.

2. Subelavian, 3d part. )

Suprascapular with dorsal branches of subscapular ; posterior
scapular with costal and muscular branches of subscapular. Thoracic
anastomosis between internal mammary and intercostals, with
branches of axillary. i d i

3. Axillary and brachial. Anastomosis varies with the position of
the ligature, but is very free between the various muscular branches
of these vessels.

1 Operative Surgery, p. 279, 2 Surgical Operations, p. 50.




CHAPTER IL
AMPUTATIONS.

IN ordinary surgical language the name Amputation is
applied to all cases of removal of limbs, or portions of limbs,
by the knife, though in strict accuracy it should be re-
stricted to those cases in which a limb is removed in the
continuity of a bone, its removal at @ joint being called a
Disarticulation.

The briefest outline of a history of amputation would fill
a work much larger than the present. I may be allowed in
a few sentences to attempt to show the principle on which
such a sketch should be written, in describing the three
great eras of progress in improvement of the methods of
amputating.!

L. Prior to the invention, or at least prior to the general
introduction, of the ligature and the tourniquet, the great
barrier to all improvement in operating was the 1mMpos-
sibility of checking h®morrhage during an operation, and
after its conclusion. Many surgeons would not amputate
at all, others only through gangrenous parts ; others more
bold, only at the confines of parts in which gangrene had
been artificially induced by tight ligatures.

With the exception of Celsus, who in one place recom-
mends a flap to be dissected up, and the bone thus divided

' For details see article ‘“ Amputation” in Cooper’s Surgical Die-
tionary, and the short sketch of the history in Sir J, Lister’s paper in
the third volume of Holmes’ System of Surgery.
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at a higher level, all were in too great a hurry to get the
operation completed to think of flaps. Cut through all the
parts at the same level with a red-hot knife, if you will, like
Fabricius Hildanus; by a single blow with a chisel and
mallet, like Scultetus; or by a crushing guillotine, like
Purmanus; or by two butchers’ chopping-knives fixed in
heavy blocks of wood, one fixed, the other falling in a
groove, like Botal; and then try to check the bleeding by
tying a pig’s bladder over the face of the stump, like Hans
de Gersdorf; or tying it up in the inside ot a hen newly
killed ; or by plunging it at once into boiling pitch.

We are the less surprised to read of Celsus’s description
of a flap operation, when we remember that it is almost
certain that Celsus was acquainted with the ligature as a
means of checking heemorrhage.

II. A new era was ushered in when, about 1560, Ambrose
Paré invented, or reintroduced, the ligature as a means of
arresting heemorrhage, but not for more than a century after
this did the full benefit of his discovery begin to be felt,
when the tourniquet was introduced by Morel at Besangon
in 1674, and James Young of Plymouth in 1678, and im-
proved by Petit in 1708-10.

Now surgeons had time to look about them during an
amputation and to try to get a good covering for the bone,
<o that the stump might heal more rapidly and bear pressure
better. Great improvements were rapidly made, and any
history of these improvements would need to trace two
great parallel lines,—one the circular method, the other the
flap operation.

1. The old method in which the limb was lopped off by
one sweep, all the tissues being divided at the same level,
might be called the true circular. This, however, was soon
improved—

A. By Cheselden and Petit, who invented the double
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circular incision, in which, first, the skin and fat were cut
and retracted, and then the muscle and bone were divided
as high as exposed. _

B. By Louis, who improved this by making the i"}rst
mcision include the muscles also, the bone alone being
divided at the higher level. |

C. By Mynors of Birmingham, who dissected the sktn back
like the sleeve of a coat, and thus gained more covering.

D. Then comes the great improvement of Alanson, who
first cut through skin and fat, and allowing them to retract,
next exposed the bone still further up by cutting the
muscles obliquely so as to leave the cut end of the bone in
the apex of a conical cavity.

E. An easier mode, fulfilling the same indications, is
found in the triple incision of Benjamin Bell of Edinburgh,
who in 1792 taught that first the skin and fat should be
divided and retracted, next the muscles, and lastly the bone.

F. A slight improvement on E, made by Hey of
Leeds, who advised that the posterior muscles of the limb
should be divided at a lower level than the anterior, to
compensate for their greater range of contraction.

2. In the progress of the flap operation fewer stages can
be defined. Made by cutting from within outwards, after
transfixion of the limb, the flaps varied in shape, size,
position, and numbers, from the single posterior one of
Verduyn of Amsterdam to the two equal lateral ones of
Vermale and the equal anterior and posterior ones of the
Edinburgh school.

Then came the battle of the schools : flap or circular,

Flap.—Speedy, easy, and less painful ; apt to retract, and
that unequally.

Circular.—Leaving a smaller wound, but more slow in
performance, and apt to leave a central adherent cicatrix.

3. The last era in amputation began after the introdue-

D
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tion of anmsthetics. Now speed in amputation is no object,
and the surgeon has full time to shape and carve his flaps
into the curves most suited for accurate apposition, and
suitable relation of the cicatrix to the bone. It has also
been brought clearly out that different methods of operating
are suitable for different positions, and also that even in the
same operation it is possible to unite the advantages of both
the flap and the circular method.

In the modified circular which is best suited for amputa-
tion below the knee, in the long anterior flaps of Teale,
Spence, and Carden, we have illustrations of the manner in
which the advantages of both the flap and circular methods
have been secured without the disadvantages of either. The
long anterior flap, not like Teale’s to fold upon itself, but
like Spence’s and Carden’s to hang over and shield the end
of the bones, and the face of a transversely-cut short pos-
terior flap, seems to be now the typical method for success-
ful amputations. There may be exceptions, as when the
anterior skin is more injured than the posterior, or where
an anterior flap would demand too great sacrifice of length
of limb, but as a rule it will be found the best method for

the patient.

Amputation of the Upper Extremity.—The extreme
importance of the human hand, its tactile sensibility, its
grasping power, and the irreparable loss sustained by 1ts
removal, render the greatest caution necessary, lest we
should remove a single digit or portion of one that might
be saved. In cases of severe smashing injuries involving
the fingers, it is the surgeon’s bounden duty not recklessly
to amputate the limb with neat flaps at the wrist-joint, but
carefully to endeavour to save even a single finger from the
wreck, though at the risk of a longer convalescence, or
even of a profuse suppuration. While a toe or two, or a

i e
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small longitudinal segment of the foot, may be compara-
tively useless, and a good artificial foot, with an ankle-
joint stump, certainly preferable, a single finger, provided
its motions are tolerably intact, will prove much more valu-
able to its possessor than the most ingeniously contrived
artificial hand.

However, while in cases of extensive
smash we endeavour to save anything we
can, the case is very much altered when it
is only one or two fingers that are injured.
Here we find another principle brought
into play, and our conservative surgery
must be limited by the following considera-
tion. In endeavouring to save a portion
of the injured finger or fingers, will the
saved portion interfere with the important
movements of the uninjured ones? These two prineiples—
L. Generally to save as much as we can ; 2. Not
to save anything which may be detrimental or
in the way,—will guide us in describing the
| amputations of the upper extremity.

Amputation of a distal phalanz.—This small
operation is not very often required. In cases
of whitlow in which the distal phalanx alone
has necrosed, removal of the necrosed bone by
forceps is generally all that is necessary. In
cases of injury, however, in which nail and
distal phalanx are both reduced to pulp, it will
hasten recovery much to remove the extremity:.
There isno choice as to flap, the nail preventing
an anterior one, so a flap long enough to fold
over must be cut from the pulp of the finger in
cither of two ways (Fig. 1, 1):—1. Holding
the fragment to be removed in the left hand,

Fia. 11,
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and bending the joint, the surgeon makes a transverse cut
across the back of the finger, right into and through the

joint, cutting a long palmar flap from within outwards as he
withdraws the knife.

Note.—Some difficulty is often felt in making the dorsal incision
s0 as exactly and at once to hit the joint; the most common mistake
being, that the transverse incision is made too high, and the knife,
instead of striking the joint, only saws fruitlessly at the neck of the
bone above. To avoid this, the surgeon should take as a guide to
the joint, not the well-marked and tempting-looking dorsal fold in
the skin, but the palmar one, which exactly corresponds with the
joint between the proximal and middle phalanges, and is only about
a line above the distal articulation. —(Fig. 11.)

9. Making the long flap by transfixion, it may be held
back by an assistant, and the joint cut into.

Amputation through the second phalanz.—If the distal
phalanx be so much crushed that a flap cannot be obtained,
two short semilunar lateral flaps may be dissected (Fig.
1. 2) from the sides of the second phalanx, which may then
be divided by the bone-pliers at the spot required.

In cases of injury which do not admit of either of the
preceding operations, it is quite possible to amputate either
at the first joint, or even through the proximal phalanx.
Patients are sometimes anxious for such operatiops in pre-
ference to amputation of the whole finger. The surgeon
should, however, never amputute through either middle or
ring finger higher up than the distal end of the second phalanx,
unless absolutely compelled by the patient, for the resulting
stump, being 10 longer commanded by the tendons, will
prove merely an . cumbrance, and may possibly require a
secondary operation at no distant date for its removal.

This rule is applicable in cases in which a single finger
is injured, and two or three complete ones are left ; in cases
where all the fingers have been mutilated every morsel
should be left, and may be of use.
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Amputation of a whole finger.—(I'ig. 1. 3)—This is an
operation of great importance, from its frequency.

If the third or fourth digits require amputation, it should
be performed as follows:—The vessels of the arm being
commanded, an assistant holds the hand, separating the
fingers at each side of the one to be removed. The surgeon
holding the finger to be removed, enters the point of a long
straight bistoury exactly (some authorities say half an inch)
above the metacarpo-phalangeal joint, and euts from the
prominence of the knuckle right into the angle of the
web, then, turning inwards there, cuts obliquely into the
palm to a point nearly opposite the one at which he set
out.

Note.—While most authorities agree with the direction in the
text regarding the palmar termination of the meision, I believe, in
most cases, it is not necessary to go so far, and that the incisions may
fitly meet in the palm at a point midway between a point opposite

to the knuckle, and the centre of the well-marked ¢ suleus of
flexion,”

He then repeats this incision on the other side, makes
tense the ligaments, first at one side and then at the other,
by drawing the finger to the opposite side, and cuts them.
The tendons being cut, the finger is detached. The vessels
being tied, one point of suture is put in on the dorsal
aspect, and the fingers on each side tied together at their
extremities, with a pad of lint between them.

Modification,—Lisfranc’s method is too lon g in its minute deserip-
tion to give in detail. The principle is to make a semilunar flap at
one side (the one opposite the operator’s right hand), by cutting from
without inwards, then to open the joint from this cut, and, still keep-
ing the edge of the knife close to the head of the phalanx, cutting
the other flap from within outwards, This can be very rapidly done
but the last flap is apt to be irregular and deficient, especially in
those common cases, in which, after whitlow or the like, the tissucs
are hard and brawny, and the skin does not play freely,

It is quite unnccessary to remove the head of the meta-
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carpal, either for the sake of appearance, or to render heal-
ing more rapid, and its removal weakens the arch of the
hand ; where the cartilage is eroded by disease, the cartil-
age-covered portion can be scooped off by a gouge or
removed entire by pliers, without interfering with the broad
end to which the transverse ligament of the palm is
attached. If required either for injury or disease, the
metacarpal head may be easily removed by a single straight
incision from the knuckle upwards, as far as the point at
which it may be deemed necessary to saw it through, or better
still, divide it with the bone-pliers. This incision should be
made as a first step in the first incision for amputation of
the finger, and the finger should not be disarticulated, but
kept on, to aid by its leverage in separating the metacarpal
head.

Amputation of the index or lttle fingers.—This operation
differs from the preceding only in this, that care must be
taken to make a good large flap on the free side of each;
making the incision, which begins at the knuckle (Fig. 1. 4),
enclose a well-rounded flap, and not allowing it to enter the
palm till it reaches the Jevel of the web between the fingers.
The metacarpal heads may here be cut obliquely with the
bone-pliers, to prevent undue projection.

Amputation of one or more metacarpals.—These opera-
tions may be rendered necessary by disease or injury. If
the latter demands their performance, no rules can be given
for incisions or flaps, they must just be obtained where and
how they can best be got. If for disease, a single dorsal
incision (Fig. 1. 5) over the bone will allow it to be dissected
out of the hand.

N.B.—In no case, except that of the thumb, should any
attempt be made to save a finger while its metacarpal 1s
removed. (See Excisions of Bones.)

Amputation of first and fifth metacarpals.—Various
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special operations have been devised for speedy and elegant
removal of these bones. Their disadvantages, etc., are
fully detailed under dmputations of the Foot.

The vascularity and consequent vitality of the tissues of
the hand and arm sometimes afford very encouraging and
satisfactory results in conservative operations.

The following is an instance of what may be accomplished
in a young healthy subject.

A. A,, mt. 18, ploughman, was harnessing a vicious horse,
when it caught his right hand between its teeth, and gave
a severe bite. On admission, I found the middle and ring
fingers completely separated at the metacarpal joints, but
each hanging on by a portion of skin, the middle by the
skin on its radial side, the ring by that on its ulnar. The
back and the palm were both stripped of skin up to the
middle of the third and fourth metacarpal bones, which
were exposed, but not fractured. As it was important for
him to maintain the transverse arch of the hand intact, I
determined to make an attempt to save the metacarpals, and
finding that the skin on the radial side of the middle, and
ulnar side of the ring fingers, was still warm, and apparently
alive, I carefully dissceted as long a flap as possible from
each, and then folded them down, one at the front, the
other at the back of the hand. The flaps survived, and the
result was admirable, the patient being able in a very few
weeks to guide the plough. The sensation in his new palm
and back of the hand is very peculiar, they being still the
fingers, so far as nervous supply is concerned.

In amputations for injury involving the metacarpals, it is
always important to avoid entering the carpo-metacarpal
joint, hence if it can be done it is best to saw through the
bones at the required level, rather than disarticulate. This
rule should be observed even in those cases in which the
thumb alone can be saved, for notwithstanding the isolation
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of the joint between the first metacarpal and the trapezium,
it is very important for the future use of this one digit that
the motions both of the wrist and carpal joints should be
preserved entire.

No exact rules can be given for the performance of these
operations, as the size and positions of the flaps must be
determined by the nature of the accident and the amount of
skin left uninjured.

In the rare condition where the greater part of the meta-
carpus is destroyed, and yet carpal joints are uninjured, a
most useful artificial band, preserving the movements of the
wrist, may be fitted on; and as much as possible should be
saved, but in cases of injury, where the carpus is opened
and the hand irreparably destroyed, the question arises,
Where ought amputation to be performed ? To this we
answer that there appears no conceivable advantage to be
gained by leaving all or any of the carpal bones. If suc-
cessful, it would result only in the retention of a flapping
joint, useless from there being no tendons to act upon it,
except the tendon of the flexor carpi ulnaris attached to the
pisiform, and there are geveral risks it would run in the
: flammation of all the carpal joints, and the almost certain
spread of this inflammation to the bursa underneath the
flexor tendons, beyond the annular ligament, and up the
arm among the museles.

Amputation at the Wrist-J oint.—This is an operation
by no means frequent, and it has the advantages of preserv-
ing a long stump, and retaining the full movements of prona-
tion and supination, in cases where the radio-ulnar joint
is sound and uninjured, but in practice it 1s often found that
fibrous adhesions limit to a great extent the motions of the
two bones on each other, specially in those cases where the
radio-ulnar joint has been diseased or injured.
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Another advantage is the extreme ease with which dis-
articulation may be performed on emergency, no saw being
required, and the ordinary bistoury of the pocket-case being
quite sufficient for cutting the flaps.

Operation.—By double flap. An incision (Plate IV.
fig. 3) on the dorsal surface, extending in a semilunar direc-
tion from one styloid process to the other, will define a flap
of skin only, which must be raised ; the joint must then be
opened by a transverse incision, and a long semilunar flap
of skin and fascia should be shaped (Plate IV. fig. 4) from
the palm. Disarticulation is facilitated by the surgeon for-
cibly bending the wrist when he makes the transverse cut,
and it will be found easier to shape the palmar flap from the
outside by dissection, than to do it by transfixion after dis-
articulation, on acecount of the prominence of the pisiform on
the inner side of the palm.

In the thin wasted wrists of the aged, or in any case where the
skin is very lax, this amputation may be very easily performed by
the circular method. While an assistant draws up the skin as much
as possible, the surgeon makes an accurate circular incision through
the skin, about an inch below the styloid processes, just grazing the
thenar and hypothenar eminences. Another circular sweep just
above the pisiform and unciform bhones divides all the soft textures,
after which the joint may be opened, and, if necessary, the styloid
processes cut away with saw o pliers. :

Amputation by a long single flap, either dorsal or palmar, may be
rendered necessary by accident. The palmar one of the two is pre-
ferable ; indeed, rather than trust for a covering to the thin skin of
the back of the hand, with its numerous tendons, it is better to
amputate an inch or two higher up through the fore-arm.

The following amputation by external flap has been deseribed
(so far as T can discover, for the first time) by Dr Dubrueil, in his
work on Operative Surgery :7—¢ Commencing just below the level
of the articulation, while the hand is pronated, the surgeon makes a
convex incision, beginning at the junction of the outer and middle
thirds of the arm behind, reaching at its summit the middle of the
dorsal surface of the first metacarpal, and terminating in front Just
below the palmar surface of the joint, again at the junction of the

' Manuel d'Opérations chirurgicales.
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outer and middle thirds of the breadth of the arm. This flap being
raised, the wrist is disarticulated, beginning at the radial side. A
circular incision finishes the cutting of the skin.”—(Figs. 11, and 1v.)

FiG. 111, *

Fig.1iv. ™

Amputation through the Fore-arm.—The method of
operating must, in the fore-arm, depend a good deal upon
the part of the arm where you require to amputate, the
muscularity of the limb, and the condition of the skin and
subcutaneous cellular tissue.

It must be remembered that a section of the fore-arm
involves two bones, not, like the tibia and fibula, in a con-
stant permanent relation in position to each other, but which
rotate one upon another to an amount which varies with the
part of the limb divided, and which rotation is a very im-
portant element in the future usefulness of the stump; again,
that two sets of muscles occupy, one the back, the other the
front of the limb, that these two are unequal in size, and
that the outer sides or rather edges of each bone are subcu-
taneous; again, that these sets of muscles are comparatively
fleshy in the upper two-thirds of the limb, and almost
entirely tendinous in the lower third.

* Tiq. 1v. shows dorsal view of incision, Fig. u1. shows face of
completed stump; R, radial ; U, ulnar.
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Remembering these points, we find that certain things
require our attention, and certain difficulties are present in
amputation of the fore-arm, from which amputation of the
arm, with its single bone and copious muscular covering on
all sides, is completely free.

Thus our flaps in the fore-arm must be antero-posterior;
lateral flaps are an impossibility. Great care is requisite to
cut them at all equal, from the inequality of the muscles on
the two sides. In the lower third we cannot obtain avail-
able muscular flaps. Lastly, care must be taken lest, from
the ever-varying relations of the two bones to each other in
the varying positions of the limb, the surgeon mistake their
position and pass his knife between them.

The next question that arises is, Where are we to operate ?
In cases where we have a choice, is there here, as in the leg,
any “point of election”? No. As a rule in the fore-arm,
the surgeon should endeavour to save as much as possible;
especially when nearing the middle of the fore-arm, he
should try to save the insertion of the pronator teres, so
important in its function of pronating the radius.

Amputation in Lower Third of the Fore-arm.—By two
flaps. These antero-posterior flaps must consist of skin
only, as the tendons are only in the way, and thus should
be made by dissection from without.t Making the dorsal
one first, the surgeon should enter his knife at the palmar
edge of the boune that is further from him, and cut a semi-
lunar flap of skin only, finishing the incision quite on the
palmar edge of the inner bone. The two ends of this in-
cision must then be united by a similar semilunar flap of
skin on the palmar side. The two flaps having been dis-

! As the surgeon will find it most convenient to stand on his own

right side of the limb to be removed, the knife will be entered on the
palmar side of the radius of the right arm, of the ulna of the left.
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sected back, he then clears the bones by a circular inecision
through tendons and musecles, not forgetting to pass the
knife between the bones, and retracting all the soft parts,
saws through the bones, at least half or probably three-
quarters of an inch higher up. It is generally easiest to saw
through both bones at once.

Long Dorsal Flap.—Where it is possible from laxity of
the soft parts and the wrist not being much destroyed, to
get a long flap from the back of the arm after Mr Teale’s
method, a very good stump will result. This rule is, “In
tracing the long flap a longitudinal line is drawn over the
radius, so as to leave the radial vessels for the short flap
(Plate II. fig. 1). At a distance equal to half the circum-
ference of the limb, another line parallel to the former is
drawn along the ulna. These are then joined at their lower
ends, across the dorsal aspect of the wrist or fore-arm, by a
transverse line equal in length to half the circumference of
the fore-arm. The short flap is marked by a transverse
line on the palmar aspect, uniting the long ones at their
upper fourth.

“ The operator, in forming the long flap, makes the two
longitudinal incisions merely through the integuments, but
the transverse one is carried directly down to the bones.
In dissecting the long flap from below upwards, the tissues
of which it is composed must be separated close to the
periosteum and interosseous membrane. The short flap is
made by a transverse incision through all the structures
down to the bones, care being taken to separate the parts
upwards close to the periosteum and membrane.” The
stump must be placed in the prone position, ‘to allow the
long dorsal flap to be the superior when the patient is re-
cumbent, and thus fall over the ends of the bones.”"!

1 Teale, On Amputation by Rectangular Flaps, pp. 46-48.
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The principal objection to the long dorsal rectangular flap
(which makes an excellent covering) is, that unless it can
be obtained from over the wrist-joint it requires the bones
to be sawn so very high up. This may be avoided, to some
extent, by making it shorter and rounded off; as in Carden’s
Amputation, q.v.

Amputation in Upper Two-Thirds.—Where the fore-
arm is very fat or fleshy, this amputation can be very easily
performed by two equal antero-posterior flaps made by
transfixion. In most cases, however, from the comparative
leanness of the dorsal aspect of the limb, the following
method will have the best result. The surgeon must, as in
the former case, shape a rounded dorsal flap by dissection
from without (Plate IV. fig. 5), embracing the whole
breadth of the limb down to the palmar edge of both bones.
Then at once he transfixes the two points of this dorsal flap,
and cuts out an equal one from the anterior aspect of the
limb (Plate IV. fig. 6). Dissecting up the dorsal flap he
clears the bones at least half an inch above as before, and
applies the saw.

N.B.—This operation should be performed even in cases
where only an inch of radius can be retained, as the attach-

ment of the biceps makes a very small stump of fore-arm
wonderfully useful.

Amputation at Elbow-Joint.—In cases where it is found
impossible to save any portion of the fore-arm, disarticula-
tion at the elbow-joint may be easily performed. This
operation was proposed and performed so long ago as the
days of Ambrose Paré,! was much approved by Dupuytrm],
Baudens, and Velpeau, had fallen into disuse for a time,

b Johnson's folio ed., p. 342,
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but is now again recommended by some excellent surgeons,
especially by the late Dr Gross! and Dr Ashhurst,” both of
Philadelphia.

It is tolerably easy to perform, and does not involve any
sawing of bones, but the flaps are apt to be cut too short,
anless care be taken, from the manner in which the trochlea
projects downwards beyond the line of the condyles, so that
‘¢ the base of an ordinary-shaped flap be made on a level
with the condyles, it will prove insufficient to cover the
bone. It may be performed either by the circular method
(Velpeau), oval (Baudens), or by a long anterior and short
posterior flap (Textor and Dupuytren). Probably the best
method is by a long anterior flap when it can be obtained,
thus :—The arm being placed n a slightly flexed position,
the surgeon transfixes in front of the joint, in a line extend-
ing from the level of the external condyle to a point one
- 1oh below the internal condyle (Plate IV. fig. 7) ; the tissues
should be held well forward at the moment of transfixion.
The flap should be at least two and a half inches deep at 1ts
apex, which must be rounded off. The two ends of this flap
may then be united behind by a semilunar incision (Plate I1L
fig. 2), which will separate the radial attachments. The
ulna must then be cleared, and the triceps divided at its
insertion.

Modifications,—Dupuytren used to saw through the ulna, leaving
the olecranon attached. Velpeau opposed this, but it is again re-
commended by Gross, who leaves the olecranon, and at the same

time improves the shape of the stump by sawing off the “‘ inner
trochlea” on a level with the general surface.

Amputation of the Arm.—T'his amputation is best per-
formed by double flap, and 1s the typical instance which
exhibits all the advantages of two equal flaps made by

1 (iross’s Surgery, 6th ed., vol. ii. p. 1103.
2 International Encyclopaedia of Surgery, vol. 1. p. 641.
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transfixion, without any of the disadvantages of that method.
These advantages are, easiness of performance, rapidity, ex-
cellent covering for the bomne, with as little sacrifice of
tissue as is possible, while the fact that the cicatrix is oppo-
site the end of the bone is hardly a disadvantage in the arm
(as it certainly is in the leg), as no weight has to be borne
on it. When they can be obtained, anterior and posterior
flaps are generally considered most satisfactory, but Mr
Spence preferred lateral ones, lest the line of union should be
interfered with by the deltoid raising the bone. If the right
arm has to be amputated, the operator standing at the inner
side raises the anterior muscles with his left hand, and
enters the knife just in front of the brachial vessels (Plate
I. fig. 12); keeping as close as possible to the bone, he
brings out the knife at a point exactly opposite, then with
a brisk sawing motion, cuts a semicircular flap, taking care
to bring out the knife more suddenly just at the end, in
order to cut through the skin as perpendicularly to the arm
as possible. The knife is again entered at the same point,
carried behind the bone, and brought out at the same angle,
and an exactly corresponding flap cut from the other side of
the limb, the flaps are then retracted, the bone cleared by
circular inecision and sawn through as high up as it is ex-
posed. In primary cases, where the musecles are firm and
developed, the flaps should be cut a little concave.

Modifications and Varictics,—Teale's method may of course be used
here as elsewhere, The internal line of incision (Plate 1V. fig, 8)
should be made just in front of the brachial vessels. This method
requires the amputation to be performed higher up than would other-
wise be necessary (from the ength of the anterior flap), and this
disadvantage is not counterbalanced by any special advantage in the
posterior retraction of the cicatrix.

In feeble flabby arms, the true circular operation is very easil
performed, and with good results, A cireular sweep of the knife ig
mar}u through the skin alone, which is drawn up L}r an assistant
while the surgeon separates it from the fascia; another cireular cut
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through fascia and muscles exposes the bone, which must then be
cleared and cut through at a still higher level.

Amputation at the Shoulder-Joint.—This operation, like
that at the hip-joint, can, from the nature of the joint to be
covered, and the abundant soft parts in the normal state of
the tissues, be performed on the dead in very various ways,
by single, double, or triple flaps, by transfixion or dissection,
rapidly or slowly. Hence manuals of operative surgery
might collect at least twenty different methods, most of
whieh have some recommendation, and all of which are
practicable enough.

When, however, we reflect that in the living body, in
cases where amputation at the shoulder-joint 1s required
at all, the severity of the accident, or the urgency of the
disease, will, in general, leave no room for selection, we
shall see how utterly valueless is any knowledge of mere
methods of operating, and of how much greater importance
't is that we should be simply thoroughly familiar with the
anatomy of the joint.

For example, an accident which necessitates amputation
so high up has, in all probability, opened into the joint and
destroyed the soft parts on at Jeast one aspect; in such a
case the flaps must be cut from the uninjured soft parts only.
[f an aneurism has rendered amputation through it and
through the joint a last resource, the flap must be gained
chiefly at least from the outside ; a malignant tumour of the
humerus will almost certainly prevent any transfixion, and
require flaps o be made by dissection, wherever the skin 1s
least likely to be involved. Again, some of the most
vaunted and most rapid operations almost require for their
success the integrity of the humerus, which has to make
:tcolf useful as a lever in disarticulation, while 1 most
cases of accident we are amputating for compound injury
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of the humerus, almost certainly implying fracture with
comminution.

From its proximity to the trunk, heemorrhage is one of
the chief dangers to be apprehended during this operation,
especially from the axillary artery. As far as possible to
obviate this danger, most plans of operating are based on
the principle that the vessels and nerves should be the last
tissues to be cut; in some they are not divided till after
disarticulation.

While a good assistant, to make pressure on the sub-
clavian above the clavicle, is a most advisable precaution,
too much must not be frusted to this pressure above, as the
struggles of the patient and the spasmodic movements of
the limb, which are so apt to occur under the stimulus
of the knife, are apt to render futile the best efforts at
compression.

The operator should trust rather to making the incisions
in such a manner that the great vessel be not divided till
the hand of an assistant, or in default of a suitable one,
his own left hand, is able to follow the knife and grasp
the flap.

The bleeding from the circumflex, subscapular, and pos-
terior scapular arteries can easily be arrested by a dossil of
lint till the great vessel is tied, and they can be secured.

In cases where proper assistants cannot be had, temporary
closure of the axillary vessel could easily be made by carry-
ing a strong silver wire or silk ligature completely round
the vessel by a curved needle before the incisions are
commenced, and by tying this firmly over a pad of lint.

Pressure on the artery above the clavicle is best made by
the thumb of a strong assistant, who endeavours to com-
press it against the first rib; where the parts are deep and
muscular, the padded handle of the tourniquet, or of a laree
door-key, will do as the agent of pressure. y

I
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A brief notice of three of the best methods of operating
will be quite sufficient to show what should be aimed at in
shoulder-joint amputations :—

1. In cases where the surgeon can choose his flaps, the
following method will be found the most satisfactory, as
resulting in the smallest possible wound, in having less risk
of heemorrhage during the operation than any other method,
and in providing excellent flaps.

It is Larrey’s method slightly modified.

Operation.—With a moderate-sized amputating knife an
‘ncision of about two inches in length, extending through
A1l the tissues down to the bone, should be made from the
edge of the acromion process to a point about one inch
below the top of the humerus; from this latter point a
curved incision, enclosing a semilunar flap, should be made
on each side of the limb to the anterior and posterior folds
of the axilla respectively (Plate IV. fig. 9, and Plate 111
fig. 3). These flaps should then be dissected back, includ-
ing the muscles and exposing the joint. When thoroughly
exposed, the joint must then be opened from above, and
the bone separated. One small portion of skin lying above
the artery, vein, and nerves still remains to be divided
(Plate I. fig. 13). This may be done by an oblique cut
from within outwards, in such a direction as to form part of
the anterior or internal incision, and with the precaution of
having an assistant to command the vessels before they are
divided. 'The resulting wound is almost perfectly ovoid,
the flaps come together with great ease in a straight vertical
line, which admits of easy and thorough drainage. Union
is generally rapid. Larrey’s success by this method was
very remarkable : ninety out of a hundred cases in military
practice were saved, notwithstanding the well-known risks
of such operations.

9. As good as the former, and nearly as universally
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applicable, is the method devised by Professor Spence, and
practised by him in nearly every case:—‘ With a broad
strong bistoury I cut down upon the inner aspeet of the
head of the humerus, immediately external to the coracoid
process, and carry the ineision down through the clavicular
fibres of the deltoid and pectoralis major musecles till I reach
the humeral attachment of the latter muscle, which I divide.
I then with a gentle curve carry my incision across and
fairly through the lower fibres of the deltoid towards, but
not through, the posterior border of the axilla, Unless the
textures be much torn, I next mark out the line of the lower
part of the inner section by carrying an incision through the
skin and fat only, from the point where my straight incision
terminated, across the inside of the arm to meet the in-
cision at the outer part. This insures accuracy in the line
of union, but is not essential. If the fibres of the deltoid
have been thoroughly divided in the line of incision, the
flap so marked out, along with the posterior circumflex
trunk, which enters its deep surface, can be easily separated
from the bone and joint, and drawn upwards and backwards
0 as to expose the head and tuberosities, by the point of
the finger without further use of the knife. The tendinous
insertions of the capsular muscles, the long head of the
biceps, and the capsule, are next divided by cutting directly
upon the tuberosities and head of the bone; and the broad
subscapular tendon especially, being very fully exposed by
the incision, can be much more easily and completely divided
than in the double-flap method. By keeping the large pos-
terior flap out of the way by a broad copper spatula or the
fingers of an assistant, and taking care to keep the edge of
the knife close to the bone, the trunk of the posterior cir-
cumflex is protected. In regard to the axillary vessels, they
can either be compressed by an assistant before completing
the division of the soft parts on the axillary aspect, or to
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avoid all rigk, the axillary artery may be exposed, tied, and
divided between two ligatures so as to allow it to retract
before dividing the other textures.”’

Another, but not so good method of making an external flap, 18
the following :—(a.) For the right arm.—The patient lying well over
on his left side, the surgeon stands to the inside of the arm to be
removed. Seizing the deltoid in his left hand, with the right he passes
an amputating knife, seven or eight inches in length, from a point a
little nearer the clavicle than the middle space between the acromion
and coracoid processes ; then, transfixing the base of the deltoid, and
just grazing the posterior surface of the humerus, thrusts the knife
downwards and backwards till it protrudes at the posterior margin of
the axilla. When doing this, it is important that the arm be held
outwards and backwards, and even upwards, as far as possible to
relax the deltoid; without this it will be impossible to make the flap
of the full size. The flap must then be cut of as full length as can
be obtained, four or five inches at least. An assistant then holds it
upwards, while the surgeon, or (if the arm is very muscular) another
assistant, brings the arm forwards well across the patient’s chest,
thus exposing the posterior aspect of the joint. This may have very
possibly been already opened during the transfixion ; the attachments
of musecles must now be divided, the knife passed behind the head of
the bone, which is dislocated forwards, and a suitable flap of the
tissues in front cut from within outwards. The assistant is to follow
the knife with his finger and compress the vessels.

(b.) 1f the left shoulder is to be amputated, the patient lying on
his right side, the surgeon stands behind him, and raising the elbow
of the limb to be removed from the side, and pulling it slightl back-
wards, enters the knife at the posterior fold of the axilla (Plate 1L
fig. 2), and passing the posterior aspect of the head of the humerus,
endeavours to protrude it as near the acromion as possible; the flaps
must be cut and the rest of the operation performed in the manner
we have just deseribed for the other arm,

3 Where the destruction of tissue has been chiefly below
the joint, a very good flap may be obtained from above,
composed chiefly of the deltoid muscle, and the skin over it.
This may be made by transfixion at its base, but is better
obtained by dissection from without.

The surgeon cuts (Plate II. figs. 3, 3) in a semilunar
direction (with the convexity downwards) from one side of

I Spence's Surgery, pp- 800, 801.
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the deltoid to the other, viz., from the root of the acromion
to near the coracoid process; he then raises the large flap
upwards and throws it back, opens the joint, disarticulates,
passes the knife behind the head of the bone, and cuts out,
without attempting to save any flaps below, in a transverse
direction. By this means the artery is still almost the last
structure to be divided, and can be secured by a ready
assistant. In cases where much injury has been done to the
floor of the axilla and wall of chest, the deltoid flap must be
made large in proportion, and triangular rather than semi-
lunar in shape.

N.B.—The statistics of amputation at the shoulder-joint
bring out some interesting facts: 1. That the primary am-
putations here are far more successful than secondary ones.
Guthrie records nineteen cases of the former out of which
only one died, while out of a similar number in which the
amputation was secondary, fifteen died. In the Crimea,
British surgeons had thirty-nine cases, with thirteen deaths
of thirty-three primary, nine died; and of six secondary,
four were fatal.

S. W. Gross’st statistics confirm this; of one hundred
and seventy-eight primary, forty-six died—25'8 per cent. i
of ninety-five secondary, sixty-one died—64-2 per cent.

Amputations above the Shoulder-Joint.—Under this
head we may group the comparatively rare cases in which,
from accident or disease, the removal of portions of the
scapula and clavicle, or even the entire bones, is rendered
necessary. That itis quite possible to survive such injuries
has been frequently shown in cases of accident when the

scapula along with the arm has been torn off, and yet the
patient recovered.

' Grross's Surgery, 8vo., 6th ed., vol. ii. p. 1106,



70 AMPUTATION.

Encouraged by such cases, Gaetani Bey of Cairo removed
the whole of scapula and part of the clavicle in a case where
he had amputated at the shoulder for smash. The patient
recovered. Heron Watson has had a similar case. Dr
Greorge M‘Lellan amputated arm and scapula in a youth of
seventeen for an enormous encephaloid tumour.

The author amputated upper extremity, including scapula
and outer half of clavicle, for a rapidly growing vascular
sarcoma, to which the skin was partially adherent. He pro-
vided against haemorrhage as follows :-—First, exposing and
dividing the clavicle, he passed a long curved skewer
underneath the great vessels, making its point project in
front. Then with an elastic ligature passed in figure-of-8
manner round both ends of skewer, he entirely compressed
the great vessels. This allowed the tumour and arm to be
carefully dissected out, with a hemorrhage certainly less
than an ounce. The arm had previously been raised and
emptied by an Esmarch bandage. The patient made a good
recovery. Fifty-two such cases are now on record, with
thirty-nine recoveries and thirteen deaths.

Syme amputated with success the arm along with the
scapula and outer half of clavicle, in a case in which he had
previously excised the head of the humerus for a tumour.’

Gilbert, Mussey, Rigaud, Fergusson, and others have per-
formed similar operations, secondary to amputation at the
shoulder-joint, for cases of caries and malignant tumour. It
is impossible to give any exact directions for the incisions
which must be planned for individual cases, with two chief
aims, to avoid heemorrhage as far as possible, and to leave
abundance of skin. In operations on the scapula, it should
be freely exposed by large enough incisions. And if the
method of arresting hamorrhage by the author above de-

1 flxcision of Scapula, p. 33.
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seribed be used, there need be no hurry in planning the
flaps or making the dissection. (See Excisions.)

Amputations of Lower Extremity.—Commencing with
the most distal, and gradually working our way upwards,
we find that partial amputations of the toes are extremely
rare. Only in the case of the great toe is such an opera-
tion ever admissible, for the other toes are so short, and the
stumps left by amputation are at once so useless from their
shortness, and so detrimental from the manner in which
they project upwards and rub against the shoe, that any
injury requiring partial amputation of a lesser toe is treated
by its complete removal.

Amputation of Distal Phalanx of Great Toe.—This
is comparatively rarely required now. It used to be thought
necessary for the cure of those not un-
common cases of exostosis of the distal
phalanx, but it is now found that most
of these can be cured by simply clipping
off the exostosis. When necessary, how-
ever, and when the choice of flaps is
possible, the best plan is by a long
flap from the plantar surface (Iig. v. 4),
as in the similar operation on the
thumb ; laying the edge of the knife
over the dorsal aspect of the joint, b
cutting through it, and turning the Fig, v.
edge of the knife round close to the bone, so as to cut out
a large flap from the ball of the toe.

Amputation of a Single Lesser Toe—second, third, or
Jourth.—This operation is on exactly the same principle’ as
that described for the corresponding finger; but it must be



T2 AMPUTATION.

remembered that the metatarso-phalangeal joint is more
deeply situated in the soft parts than is the metacarpo-
phalangeal ; and thus the commencement of the elliptical
incision which is to surround the base of the toe must be
proportionally higher up (Fig. v. 1).  On the other hand,
as it is very important to avoid as much as possible any
cicatrix in the sole of the foot, the plantar end of the inci-
sion need not be carried to a point exactly opposite the one
from which it set out, but it will be sufficient if it reaches
the groove between the toe and sole. A little more care
may thus be required in dissecting out the head of the first
phalanx, but this is quite repaid by the cicatrix in the sole
being avoided. Early division of flexor tendons renders
disarticulation easy.

Amputation of the First and Fifth Toes—The inci-
sions are conducted on the same principle as in the other
operations, the operator being careful to preserve as much
as possible (Fig. v. 2) of the hard useful pad of the inner
and outer sides respectively.

Most surgeons are now agreed that in these toes it is best
not to remove the head of the metatarsal bone with the toe.
Cutting off the large cartilaginous head obliquely with a
pair of bone-pliers may prevent an awkward unseemly pro-
jection, but it does diminish the strength of the transverse
arch of the foot.

Amputation of one or more Toes with their Meta-
tarsals.—It is not necessary to give very particular details
regarding such operations, as the surgeon must be guided
in the individual cases by the specialties of accident or
disease.

One or two guiding principles are important :—

1. Having made up your mind at what point you are to
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cut the metatarsal, if the amputation be a partial one, or as
to the exact position of the joint, if you intend to dis-
articulate, commence your dorsal incision (Fig. v. 3) at a
point fully half an inch higher up than the selected spot, as
free access is of the very last importance.

2. Whenever it is possible, cut the bone through its con-
tinuity rather than disarticulate. Specially is this important
in the case of the metatarsal bone of the great toe, that the
insertion of the tendon of the peroneus longus may be saved.
If, however, the terminal branch of the dorsalis pedis artery
be wounded, it may be necessary to disarticulate the first
metatarsal to secure it rather than trust to compression to
stop the bleeding.

3. In cutting through the first and fifth metatarsals,
remember to apply the bone-pliers obliquely, not trans-
versely, so as to avoid unseemly projection.

4. As far as possible avoid eutting into the sole at all.

The plantar cicatrix is almost a fatal objection to a plan
of removing the first and fifth toes and their metatarsals
which has much otherwise in rapidity and elegance to
recommend 1t. In the great toe, for example, it is per-
formed as follows :—Seizing the soft parts of the inner edge
of the foot in his left hand, the surgeon draws them snwards,
transfixes just at the tarso-metatarsal joint, and keeping as
close as possible to the inner edge of the metatarsal bone,
cuts the flap as long as to the middle of the first phalanx ;
then the soft parts of the foot being drawn as far outwards
as possible by an assistant, the surgeon enters his knife
between the first and second toes, and succeeds in entering
his former incision so as to separate the metatarsal bone
without removing any skin, All that remains is to open
the tarso-metatarsal joint. It is a very neat-looking opera-
tion, leaves a very good covering for the parts, and is per-
formed with extreme rapidity. This last is not so much
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required in these days of anwmsthetics, and the cicatrix in
the sole is a very formidable objection to it.

The simplest and shortest rule that can be given for the
amputation of a toe, with the part or whole of its metatarsal,
is to make one dorsal incision, commencing about a quarter
of an inch above the spot at which you intend to divide
the bone or to disarticulate, extending downwards in a
straight line to the metatarso-phalangeal articulation, and
then bifurcating so as to surround the base of the toe at the
normal fold of the skin. The soft parts are then to be
cleared from the metatarso-phalangeal joint, and the toe
still being retained on the metatarsal bone, it should be
carefully dissected up, avoiding any pricking of the soft
parts below, till the joint is reached, or the spot at which
the bone-pliers are to be applied is fully cleared.

Amputation of the Anterior Portion of the Foot at the
Tarso-Metatarsal Joint—Hey's Operation.—This opera-
tion, which is now comparatively rarely performed, has been
< 1vested with a halo of difficulty and complexity which is
to a great extent unnecessary.

There is no doubt that the anatomical conformation of the
joints involved, especially the manner in which the head of
the second metatarsal (Fig. v. ¢) projects upwards into the
tarsus, and is locked between the cuneiform bones, renders
disarticulation in the healthy foot rather difficult; but it
must be remembered that in cases where for accident we
have to deal with previously healthy tissues, it is quite un-
necessary to disarticulate, a better result being attained by
simply sawing the foot across in the line of the articulation;
and again, where we have to operate for disease, the tissues
are so matted, and the bones so soft, that complete removal of
{he metatarsus is much easier than 1t appears when practis-
ing on the dead subject.
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Very various plans of incision have been proposed. My
Hey’s original procedure has not been much improved upon.
His short account of it has at once surgical value and his-
torical interest :—

“] made a mark across the upper part of the foot, to
point out as exactly as I could the place where the meta-
tarsal bones were joined to those of the tarsus. About half
an inch from this mark, nearer the toes, I made a transverse
incision through the integuments and muscles covering the
metatarsal bones (Plate IV. figs. 10, 11). From each ex-
tremity of this wound I made an incision (along the inner
and outer side of the foot) to the toes. I removed all the
toes at their junction with the metatarsal bones, and then
separated the integuments and muscles forming the sole of
the foot from the inferior part of the metatarsal bones, keep-
ing the edge of my scalpel as near the bones as I could, that
I might both expedite the operation and preserve as much
muscular flesh in the flap as possible. I then separated with
the scalpel the four smaller metatarsal bones at their
junction with the tarsus, which was easily effected, as the
Joints lie in a straight line across the foot. The projecting
part of the first cuneiform bone which supports the great toe
I was obliged to divide with a saw. The arteries, which
required a ligature, being tied, I applied the flap which had
formed the sole of the foot to the integuments which
remained on the upper part, and retained them in contact
by sutures. . . .

it 'll’hﬂ patient could walk with firmness and ease; she
was in no danger of hurting the cicatrix by striking the
Ifhm where the toes had been against any hard substance,
for this part was covered with the strong integuments which
I1.m1 before constituted the sole of the foot. The cicatrix was
situated upon the upper part of the foot, and had very little
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‘breadth, as the divided parts had been kept united after
being brought into close contact.” !

Lisfranc's method has, briefly, the following modifications :
— Having fixed the position of the articulations of the first
and fifth metatarsals with the tarsus, the operator unites
them by a curved incision across the dorsum of the foot,
with its convexity downwards. He then divides the dorsal
ligaments over the articulations, opens the first from the in-
side, the fifth, fourth, and third from the outside, he then
with a strong narrow-bladed knife divides the interosseous
ligaments between the sides and end of the head of the
second metatarsal and the cuneiforms, thus completing the
disarticulation ; bending the fore part of the foot downwards,
he then keeps the edge of the knife close to the lower sur-
face of the bones, separating the plantar ligaments, and
cutting out a long plantar flap of skin and muscles.

In every case it must be remembered that the upper end
of the fifth metatarsal projects far up along the outer edge
of the foot. Allowance must be made for this projection in
commencing the incision. A rule given by Mr Syme to
guide the disarticulation of the three outer metatarsals will
often be of service; it is this: ‘Having once entered the
joint of the fifth, the knife must be drawn along in a direc-
tion of a line drawn towards the distal end of the first meta-
tarsal ; for the fourth, the direction must be changed to the
middle of the same bone ; and to open the third it will be
necessary to come across the dorsum of the foot as if intend-
ing to reach the proximal end.”

To avoid the difficulties of disarticulation, Skey recom-
mends cutting off the head of the second metatarsal with a
pair of pliers. Baudens, Guerin, and others approve of
sawing all the bones across in the line desired.

Most surgeons are now agreed that in this operation it 1s

I Hey’s Observations, 3rd ed., pp. 552, 556.
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better to make both flaps by cutting from without, i prefer-
ence to transfixion of the plantar one from within. In cases
where, from injury and disease, the plantar flap is deficient
in size, it may be necessary to make the dorsal flap longer.
However, the long plantar is preferable both from its
superior hardness, and also because from its length it per-
mits the cicatrix to be well on the dorsum of the foot, and
therefore less likely to be injured by the pressure of the boot
in front.

Amputations through the Tarsus.—Various plans of
amputating through the tarsus have been devised and
described at great length. The most important of these is
the operation of removal of the anterior portion of the foot,
at the joints between the astragalus and scaphoid, and os
caleis and cuboid, well known to the profession by the name
of its first describer, Chopart.

It has been so completely superseded by the infinitely
preferable amputation at the ankle-joint of Mr Syme, as
rarely, if ever, to be practised in this country. Indeed,
amputation at the ankle-joint may be said to have taken the
place of all these amputations through the tarsus; for
though cases are occasionally met with in which the limita-
tion of the disease or injury may render Chopart’s possible,
and though at first sight it appears to have an advantage in
removing less of the body, still the following objections are
nearly fatal to its chance of being selected :—1. In cases of
injury, through leaving a long stump, and, at first sight, a
useful one, experience shows that the tendo Achillis sooner
or later (being unopposed by the extensors of the toes)
draws up the heel so as to make the end of the stump point,
and the cicatrix press on the ground, rendering it unable to
bear any weight. 2. In cases of removal for disease of
the tarsus, the bones left behind, though apparently
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sound at the time, are almost sure to become eventually
diseased.

While the author still holds the above views as to cases of
disease, there is no doubt that in some cases of injury, by
newer and more ingenious artificial limbs, a Chopart’s or
Iey’s stump may be useful and maintain ankle-joint move-
ments. A very full, scientific, and valuable paper on
this subject by Mr Charles W. Catheart is published in the
Edinburgh Medical Journal for March 1888.

Chopart’s own manner of operation was briefly somewhat
as follows :—

The tourniquet having been applied, the surgeon is to
make a transverse incision through the skin which covers
the instep, two inches from the ankle-joint. He isto divide
the skin, and the extensor tendons, and the muscles in that
situation, so as to expose the convexity of the tarsus. He
-« next to make on each side a small longitudinal incision,
which is to begin below and a little in front of the malleolus,
and is to end at one of the extremities of the first incision.
After having formed in this way a flap of integuments, he is
to let it be drawn upwards by the assistant who holds the
leg. There is no occasion to digsect and reflect the flap, for
the cellular substance connecting the skin with the sub-
jacent aponeurosis 1s so loose, that it can easily be drawn up
above the place where the joint of the calcaneum with the
cuboides and that between the astragalus and scaphoides
ought to be opened. The surgeon will penetrate the last
the most easily, particularly by taking for his guide the
eminence which indicates the attachment of the tibialis
anticus muscle to the inside of the os naviculare. The joint
of the os cuboides and os caleis lies pretty nearly in the
same transverse line, but rather obliquely forwards. The
ligaments having been cut, the foot falls back. The bistoury
is then to be put down, and the straight knife used, with
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which a flap of the soft parts is to be formed under the
tarsus and metatarsus, long enough to admit of being applied
to the naked bones, so as entirely to cover them. It is to
be maintained in position with three or four straps of ad-
hesive plaster, ete.l

Chopart’s amputation, after an interval of comparative
neglect, was introduced into this country by Mr Syme in
1829. His method of performance is simpler and easier
than Chopart’s. He thus deseribes it :—“ The blade of the
knife employed should be about six inches long, and half
an inch broad, sharp at the point and blunt on the back.
The tourniquet ought to be applied immediately above the
ankle, having compresses placed over the posterior and
anterior tibial arteries. The surgeon should measure with
his eye the middle distance between the malleolus externus
and the head of the metatarsal bone of the little toe, which
13 the situation of the articulation between the os cuboides
and os calcis. Placing his forefinger here, he ought to
place his thumb on the other side of the foot directly
opposite, which will show him where the os naviculare and
astragalus are connected. An incision (Plate II. figs 4 and
5) somewhat curved, with its convexity forward, is then to
be made from one of these points to the other, when,
instead of proceeding to disarticulate, the operator should
transfix the sole of the foot from side to side at the
extremities of the first incision, and carry the knife forwards
80 as to detach a sufficient flap, which must extend the
whole length of the metatarsus to the balls of the toes.
The disarticulation may finally be completed with great
ease, as the shape of the articular surfaces concerned ig
very simple, and nearly transverse.”? Regarding the

1 Roux'’s Parallel between Lnglish and French Surgery.  Transla-

tion abridged from Cooper’s Surgical Dictionary, p. 108,
* Syme’s Principles, 4th edit,, p. 145,
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method of disarticulating at the astragalo-calcaneal joint,
and removing all the foot except the astragalus, various plans
have been tried. Malgaigne advises an internal flap, thus
sacrificing the valuable pad of the heel. Roux, Verneuil,
and others endeavour to save the pad. This operation, how-
ever, had fallen almost completely mto disuse, but has lately
been revived by Hancock and Ashhurst under the name—

Subastragaloid Amputation. In it the flap is made
as in Syme’s, then the anterior bones removed as in
Chopart’s, and os calcis grasped by lion forceps and
twisted off, its attachment and the insertion of tendo
Achillis being cautiously cleared. If flaps are scanty,
head of astragalus may be cut off with a small saw.!

Tripier's Amputation® is a modification of above, the
skin incisions being made as in Chopart’s amputation, and
then the calcaneum is sawn through on a level with the
sustentaculum tali on a plane at right angles to the axis of
the leg.

Amputation at the Ankle-Joint, or Syme's Amputation.
—_This operation is one of much interest and great practical
importance. In our cold variable climate caries of the
bones of the tarsus, and strumous disease of the ankle-joint,
are very common and very intractable maladies, and for
both of these, when far advanced, Syme’s amputation 1s
far the best procedure. When properly done, according
to the exact plan of its proposer, it removes the whole of the
diseased parts and not an inch more, is an operation of very
slight danger to life, and results almost invariably in a
thoroughly useful comfortable stump. Much of its success

\ International BEneyclopadia, vol. i. p. 654,
2 Ibid., p. 653
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depends on the manner in which it is performed, and
as many surgical manuals are not sufficiently full, some
positively in error regarding this point, and as very
many modifications have been devised, diminishing in
value and applicability very much in proportion as
they diverge from the original description, I think it advis-
able to describe the operation minutely, and point out in
detail the parts of it which seem absolutely essential to
suceess.

Operation.—The foot being held at a right angle to the
leg, the point of a straight bistoury, with a pretty strong
blade, should be entered just below the centre of the ex-
ternal malleolus (Plate IV. figs. 12, 13), (1), and then
carried right across the integuments of the sole, in a straight
line (or in the case of a prominent heel, slightly backwards),
(2), to a point at the same level on the opposite side. (3.)
This incision should reach boldly through all the tissues
down to the bone. Holding the heel in the fingers of his
left hand, the operator then inserts his left thumb-nail into
the incision, and pushes the flap downwards, as with the
knife kept close to the bone, and cutting on it, he frees the
flap from its attachments. The thumb-nail guards the knife
from in any way scoring the flap. (4.) This process is con-
tinued till the tuberosity of the os caleis is fairly turned, and
the tendo Achillis nearly reached.  Shifting his left hand he
then extends the foot, and joins the extremities of the first
incision by a transverse one right across the instep,  (5.)
Thus he opens the joint between the astragalus and tibia.
(6.) Divides the lateral ligaments, disarticulates, and still
keeping close to the bone, removes the foot by the division
of the tendo Achillis.

The lower ends of the tibia and fibula are then to be
isolated from the soft parts, and a thin slice, including both
malleoli, to be removed. If the disease of the joint has

¥
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affected the lower end of the bone, slice after slice may be
removed, till a healthy surface of cancellated texture is
obtained. The vessels are then secured.

Dressing of the Stump.—From its peculiar shape and posi-
tion, the escape of any blood into the stump is much to be
deprecated, for as it cannot easily get out, on the one hand
it gives pain, and may cause sloughing from its pressure,
and on the other it is sure eventually to cause suppuration,
and delay union. To avoid such results care must be taken
to secure every vessel that can be seen; if there is any
general oozing it is best merely to pass the sutures through
the edges of the flaps, but not bring them together, thus
leaving the stump open for some hours; then apply cold,
and when the surfaces are fairly glazed over, remove any
clots and bring the flaps together.1

Another plan introduced by Mr Syme was to make a
longitudinal slit in the flap, through which he drew the
ligatures. In these days of catgut ligatures or torsion, a
catgut or horsehair drain can be used, or still better, a
drainage tube passed through the breadth of the flap, and
brought out at the angles, and retained for a few days, will
render any such slit unnecessary.

Notes.—(1.) 1f commenced further forward, as in Pirogoff’s modi-
fication, it will be found difficult to turn the corner of the heel; if
further back, the nutrition of the flap is endangered.

(2.) This is very important. In several well-known text-books,
even in the last edition of Gross's Surgery, the incision is figured
passing obliquely forwards. This is a fatal error, for besides making
a flap far too long, it forces the operator to cut fairly into the hollow
of the sole, quite off the prominence of the os calcis, and he finds
that it is utterly impossible to free his flap without using great force,
and inevitably scoring it in all directions. Sloughing is almost
inevitably the result. ]

(3.) The incision is to stop at least half-an-inch below the internal
malleolus. Most surgical manuals, even when they profess to
describe Mr Syme’s own method of operating, say that the incision
should extend from malleolus to malleolus. 1f this be done, the flap

1 Observations in Clin, Surgery, p. 48.
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becomes unsymmetrical, too long, and also the posterior tibial artery,
on which much of the vascular supply of the flap depends, is cut.
When the incision is properly made, the vessel is not cut till after its
division into the plantar arteries.

(4.) Scoring the flap. Some may ask, Why do you object to a
little scoring, the tissues are thick enough, and besides, don’t you
advise a slit in the flap yourself? Yes. One look at an injected
preparation will show that the vessels supplying this thick flap come
to it from its inner surface, and are inevitably cut across in any
scoring of it, and also, that scoring cuts across the vessels, and mist
divide dozens of them; the slit we make is parallel with their course,

and say not divide one.
(5.) Across the instep. Some authors recommend a semilunar

anterior flap; this is quite unnecessary, increases bagging and delays
union. It can be required only in eases where the heel flap has been
destroyed or lessened by disease, or by operators in whose hands the
heel flaps occasionally slough,

(6.) 1t is not impossible ﬁmt a careless operator may (by cutting a
little too low) miss the joint and get into the hollow of the neck of
the astragalus, where he may cut away for a long time without
making much progress,

Advantages—1. 1t is wonderfully free of danger to life.
It 1s very hard to obtain exact statistical information, but
my experience is that the mortality is certainly not more
than about 10 per cent., a very remarkable result when
compared with that of amputations through the leg, the
operation which used to be required for those cases which
now require only amputation at the ankle-joint.

In the Statistical Report by the Surgeon-General of the
United States, 9705 cases of amputation resulted in death,
the proportions being as follows :—

Amputation of hip, . . . 85 per cent. died.
o thigh, . . 64 i
5 knee, : S 1 .
" lﬁgr : . 26 "
. ankle-joint, . 13 13
,, shoulder, .39 =
i arm, ; 2l "
i fore-arm, o 6 .
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The more recent statistics of Hancock and Spence give
326 cases, with only 25 deaths, or a mortality about 7:5 per
cent.

9. Tt is the most perfect stump that can be made, in fact
the only one in the lower extremity which can bear pressure
enough to support the weight of the body; all the others
require the weight to be distributed over the general surface
of the limb by means of apparatus. A good ankle-joint
stump can bear the whole weight of the body, as when the
patient hops on it without any artificial aid, or without even
the interposition of a stocking between the stump and a
stone floor. More than this, I have seen a patient who had
both his feet amputated at the ankle-joint run without shoes
or stockings on the stone passages, without even the aid of a
stick, and with very great swiftness.

The reason of this may be found in the nature of the flap
itself, originally intended to bear the weight of the body,
there being no cicatrix at the part on which pressure is
borne. I have moticed that perfection in walking on an
ankle-joint stump has a certain relation to the freedom of
movement which the pad has over the face of the bone.
This ought to be pretty considerable. It is explained by
the new attachments formed by the tendons, and is under
the control of the patient, being elicited when he is told to
move his toes.

It has been objected to this operation that the flap 15 apt
to slough. When improperly performed, as when the flap
is seored transversely in its separation, and especially when
the flap is cut too long (as has been already noticed), this
may ocecur ; but that there is nothing whatever in the posi-
tion or condition of the flap itself that at all necessitates its
sloughing, is thoroughly proved by the following remark-
able case, given by Mr Syme in his volume of Observaitons
in Clinical Surgery. 1 quote 1t entire :—
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“P. C., aged thirty-three, was admitted into the hospital
on the 25th July 1860, in the following state :—He had
been treated in the Manchester Infirmary for popliteal
aneurism by pressure, so decidedly applied that it had
caused an ulcer, of which the cicatrix remained, but with-
out producing the effect desired. The femoral artery was
then tied with success, in so far as the aneurism was con-
cerned, but with the unpleasant sequel, some months after-
wards, of mortification in the foot, which was thrown off,
with the exception of the astragalus and os caleis with their
integuments, a large raw surface being presented in front
where the bone was bare. Although the patient was ex-
tremely weak, and the parts concerned might be supposed
more than usually disposed to slough, I did not hesitate to
perform the operation, with the speedy result of a most
excellent stump and complete restoration to health.”—
Pp. 49, 50.

The modifications of Mr Syme’s original operation have
been very various. It will be unnecessary even to name
them all. One or two may require notice. Retaining Mr
Syme’s incisions in their integrity, some operators prefer
not to disarticulate the foot, but remove it by sawing
through the tibia and fibula at once, while still in con.
- nexion with the foot. That most excellent surgeon and
- first-rate operator, Dr Johnston of Montrose, used to prefer
this method.

In cases where the pad of the heel has been destroyed by
disease or accident, so as to be partially or entirely unavail-
able for the flap, the late Dr Richard Mackengzie ! practised
the following operation by internal flap :—*“ With the foot
and ankle projecting from the table with their internal

v Monthly Jowrnal of Medical Seience Sor 1849, vol, ix, p. 951.
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aspect upwards, he entered the point of the knife (Plate L.
fig. 14) in the mesial line of the posterior aspect of the
ankle, on a level with the articulation, carried it down
obliquely across the tendo Achillis towards the external
border of the plantar aspect of the heel, along which it is
continued in a semilunar direction. The incision is then
curved across the sole of the foot, and terminates on the
inner side of the tendon of the tibialis anticus, about an inch
in front of the inner malleolus. The second incision (Plate
IIL fig. 4) is carried across the outer aspect of the ankle in
a semilunar direction, between the extremities of the first
incisions, the convexity of the incision downwards, and
passing half an inch below the external malleolus.

Precisely the same principle might supply the flap from
the outer side in cases where the internal flap as well as the
heel was deficient, but probably the nutrition of the external
flap would be more doubtful. Neither the one nor the other
is nearly so good as the true heel flap, and they are
hoth only very poor substitutes for it when it cannot be
had.

The modification devised by Dr Handyside does not seem
to have any advantages over the original operation, and has
not been adopted.

The modification invented by Professor Pirogoff involves
a much more important principle than any of the preceding.
Instead of dissecting the flap from the posterior projecting
portion of the os calcis, and removing the tarsus entire, he
cawed off the posterior portion of the os caleis obliquely,
leaving it in contact with the pad of skin, which is retained.
Immediately after making the cut which defines the posterior
flap and divides the tissues down to the bone, he opens the
joint in front, disarticulates, and then putting on a narrow
saw immediately behind the astragalus and over the susten-
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taculum tali, he saws the os caleis obliquely downwards and
forwards till he reaches the first incision ; then removes the
ends of the tibia and fibula, and brings up the slice of os
calcis into contact with them.

Advantages—1t is easy of performance, saving the dis-
section from the heel, which some find so hard. It leaves a
longer limb. It is said to bear pressure better, and there is
certainly not so much chance of bagging of pus, and the
mortality is exceedingly small, Hancock’s collected cases
giving only 8:6 per cent.; in cases of Injury it is quite a

“warrantable operation.

Le Fort has further modified Pirogoff’s operation by
making longer anterior and heel flaps, and entering the
ankle-joint from the front, so to saw the os calcis transversely
as to allow the patient to walk on the part of the thick tissue
of the heel accustomed to pressure, instead of on the thin
tissue of the back of heel, on which he has to press in
Pirogoff’s operation.

Disadvantages.—It is contrary to sound principle in cases
of disease, for it wilfully leaves a portion of the tarsus, in
which disease is almost certain to return. It leaves too
long a limb, for it is found that the shortening in Mr
Syme’s method is just sufficient to admit of a properly con-
structed spring being placed in the boot to make up for the
loss of the elastic arch of the foot. It brings the firm pad
of the heel too much forward, thus tending to lean the
weight of the body on the softer tissues behind the heel. It
takes much longer to unite and consolidate.

The author has now, in a large number of cases of Syme’s
amputation for disease, found advantage in leaving the
periosteum in the heel flap, i.e., he cuts fairly into the og
caleis when dividing the skin of heel, and then using a
periosteum sceraper instead of the knife, it is quite casy to
remove the whole of the periosteum from the bone; this
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results in a large and more rounded pad of great strength
and thickness.

In cases where from disease or injury it is impossible to
obtain either a heel flap or a substitute lateral one, the
question is, Where should amputation be performed ?

It was for a long time the opinion of nearly all the best
surgeons, and still is the opinion of many, that amputation
of the leg should be performed at what was known as the
t“ seat of election,” just below the knee, even in cases where
abundance of soft parts could be obtained for an amputation
much lower down. The rule in surgery, to save as much
of the body as possible in every amputation, was in the leg
believed to be set aside by objections which militated
strongly against all the other operations in the leg except
the one performed just below the knee. Very briefly, these
were somewhat as follows:—1. Just above the ankle you
have large bones with nothing to cover them except skin
and tendons. 2. Higher up in the calf you have plenty of
musecle, but it is all on one side, and that the wrong one ; it
is very heavy, very difficult to dress and keep in position,
and then when you have succeeded with it, the muscle
wastes away and the stump is flabby. 3. And chiefly, as
in all the amputations of the leg, the cicatrices are so much
in the way, and the bones are so ill covered, that the patient
can never rest his leg on the stump itself, but has either to
rest his weight on his patella impinging on the top of a
bottle-shaped leg, or just to stick out his stump behind him
and kneel on the top of his wooden leg ; therefore it is no use
to have a stump longer than a few inches; in fact, the
longer the stump is the more it is in the way. And more
than this, many of the stumps made near the ankle, or
through the calf, are not only useless, but positively pain-
ful. The skin becomes attached to the bones, the cicatrix
never properly firms at all, the patient can hardly bear the
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pressure of a stocking, far less can he make use of the limb.
For these reasons, secondary amputations below the knee
are of very common oceurrence.

Now, this idea has been much modified, and a few
isolated cases in the past, and series of cases considerably
more numerous in the present day, show that under certain
conditions, and as a result of certain precautions in their
performance, such operations are both warrantable and
successful.

In the past, as we find in an erudite note in South’s
Chelius, Dionis, White, and Bromfield had each of them
many successful cases of amputation just above the ankle,
successful in so far that artificial limbs could be used which
preserved the motion of the knee, and gave the patient much
more command of the limb than is possible with the short
stump below the knee,

A still more important point to be remembered is, that
amputation just above the ankle is a much less fatal ampu-
tation than that just below the knee (Lister in Holmes’
Surgery, 3rd ed., vol. 1ii. p. 716 ; Gross, 6th ed., vol. ii. p.
1113; Ben. Bell, 6th edit., vol. vii. p. 312).

There is little doubt, however, that the principle so much
in vogue in the present day, of one long anterior or posterior
flap, instead of two equal flaps, or of circular amputations,
has done very much to make amputations at the ankle or
through the calf justifiable and useful in bearing the weight
of the body.

Amputation just above the Ankle.—Cases admitting of
this operation must always be rare, for disease of the tarsus
or ankle-joint hardly ever goes so far as to contra-indicate
the performance of Mr Syme’s greatly preferable operation ;
and an accident which would require this operation from in-
jury to the ankle would in most cases require an amputation
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a good deal higher up from the splintering of the tibia so
apt to occur,

In a suitable case the plan of the operation should be as
follows :—A long anterior flap slightly rounded at the end
should be cut (Plate I. figs. 15, 16)—from the outside, not
by transfixion,—and the anterior museles dissected up along
with it. It should be long enough to fall down over the
face of the bones at the point of section, and easily cover the
point of the posterior flap, which is to be made by cutting
through all the tissues with one bold transverse stroke of
the knife. This operation, which is the plan of Mr Teale of
Leeds very slightly modified, is equally applicable at any
point of the leg, with this difference only, that the length of
the anterior flap must always be carefully proportioned to
the mass of the muscular flap behind it has to cover in.

This operation provides a skin covering, without any

danger of the cicatrix being pressed on or becoming
adherent.

The author has within the last few years operated nine times in
this manner, in cases of accident in which the heel flaps had been
completely destroyed ; and seen a tenth case in which Mr Syme did
so. All ten cases recovered completely and rapidly, and walked on
useful limbs, with the free movement of the knee-joint.

Where from injury in a muscular patient a long anterior
flap cannot be had, recourse should be had at once to the
operation at the seat of election, rather than run the risk of
pressure on the cicatrix by using a double flap operation, or
trust that broken reed, the long posterior flap from the
great muscles of the calf.

Sédillot’s Amputation of Leg by an external flap.—A
longitudinal incision through the skin is made along the
inner edge of the tibia. The tissues are then drawn to the
fibular side of the limb; a slender knife can be introduced
close to the outer edge of the tibia, made to graze the
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fibula, and be brought out posteriorly, then made to trans-
fix the limb on the outer side of both bones. The knife
being carried downwards is made to cut its way outwards,
thus making a broad rounded external flap. A somewhat
convex incision on the inner side exposes the bones, which
must be cleared and divided, if possible, a little higher up.

In June 1865, Mr Henry Lee deseribed a method of
operating which he hoped would unite the benefits of Mr
Teale’s method to the ease of performance of the old flap
from the calf. I append a short account of his method.
From its position, however, it has the great disadvantage of
retaining the discharges, and by its weight straining the
stitches and weighing down the cicatrix : —

Lee’'s Amputation of the Leg by a long rectangular flap
from the Calf—The operation described was performed
according to Mr Teale’s method, as far as the external
incisions were concerned, but the long flap was made from
the back instead of from the front of the limb (Plate IV.
figs. 14, 15). Two parallel incisions were made along the
sides of the leg, these were met by a third transverse in-
cision behind, which joined the lower extremities of the first
two. These incisions, which formed the three sides of the
square, extended through the skin and cellular tissue only.
A fourth incision was made transversely through the skin in
front of the leg so as to form a flap in this situation, one-
fourth only of the length of the posterior flap. When the
skin had somewhat retracted by its natural elasticity, an
incision was made through the parts situated in front of the
bones, which were reflected upwards to a level with the
upper extremifies of the first longitudinal incisions. The
deeper structures at the back of the leg were then freely
divided in the situation of the lower transverse incision.
The conjoined gastroenemius and soleus muscles were
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separated from the subjacent parts, and reflected as high as
the anterior flap. The deeper layer of muscles, together
with the large vessels and nerves, were divided as high as
the incision would permit, and the bones sawn through in
the usual way. The flaps were then adjusted in the manner
recommended by Mr Teale.!

The patients were able to bear the weight of the body on
the end of the stump.

In cases of chronic disease, where the muscles are
atrophied and condensed, the following posterior flap
method may be used with advantage. It is approved of by
Mr Spence. An ineision is made across the front of the leg
from the posterior edge of the fibula to the posterior edge of
the tibia, or vice versd, according to the limb. The limb 1s
then transfixed behind the bones from the same points, and
a long and gently rounded posterior flap cut. The bones are
then cleaned, and cut through at a little higher level.

Amputation immediately below the Knee at the *‘ true
seat of election.””—The principles on which this operation is
founded are—1. That a muscular flap is not necessary, skin
being perfectly sufficient; 2. That as the muscles retract
they must be cut at a lower level than the bones, and as
they retract unequally from their varying length, the cuts
must be made with due reference to that inequality ; 3. That
o more of the tibia need be retained than what is just suf-
ficient to retain the attachment of the ligamentum patelle,
and to insure its vitality ; 4. That the head of the fibula
ust be retained in every case, as in a certain proportion the
tibio-fibular articulation communicates with the knee-joint.

Operation.—Two equal semilunar flaps of skin must be
ent—from the outside, not by transfixion,—one anterior and

1 Med. Times and Gazetle, June 3, 1869.
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external, the other posterior and internal, their extremities
meeting at points about two inches below the tuberosity of
the tibia on either side (Plate I. figs. 17, 18). These must
be reflected up, and with them a further extent of skin,
embracing the whole circumference of the limb, must be dis-
sected up (as if pulling off the fingers of a glove), so as to
expose the bone one inch below the tuberosity. The
anterior muscles being very close to their origin, and con-
sequently being able to retract very slightly, must be cut as
high as exposed, and the posterior ones about the middle of
their exposed surface.

The bones must then be sawn as high as exposed, with
the following precautions :—1. In order to prevent splinter-
ing of the fibula, endeavour to saw it along with the tibia,
so as to finish it first; 2. To prevent projection of a sharp
prominence of the edge of the tibia, enter the saw obliquely
a little higher up than where you intend to divide the bone,
then withdraw it, and enter the saw again at right angles to
the bone, and a line or two lower down. Some surgeons
prefer to make this section afterwards with a finer saw or
the bone-pliers.

This operation is very frequently required {o remedy pain-
ful and unhealed stumps, the result of amputations lower
down, specially those in which the long posterior flap from
the muscles of the calf has been used. In the above amputa-
tion the patient will not be able to rest the weight of his
body on the face ofthe stump, but by putting the limb into a
well-padded case with soft rounded edges, the welght might
be borne partly on the sides of the stump and partly on the
lower edge of the patella; and the patient will be able to
?vs}llc with great comfort, preserving the use of his knee-
joint.

Amputation at the Knee-Joint,—This “relic of ancient



94 AMPUTATION.

surgery,” as Mr Skey calls it, has been revived only of late
years, and seems in certain cases to be a justifiable and
successful operation.

Practised by Fabricius Hildanus and Guillemeau in the
sixteenth and seventeenth centuries, it had fallen into disuse
till revived by IHoin, Velpeau, and Baudens, on the Con-
tinent, Professor Nathan Smith in America, and Mr Lane in
London.

It is not possible that this operation can be at all frequent,
since the cases in which it is applicable are comparatively
rare; for, to be successful, the following conditions are
essential :—1. That there be abundant gkin in front of the
knee-joint to make a long anterior flap; 2. That the patella
and articular surface of the femur are healthy. These con-
ditions at once exclude nearly every case of disease or acci-
dent. If the joint is diseased some amputation through the
thigh must be attempted; if injured and the front of the
knee is safe, it may very likely be possible to amputate
below the knee. Hence this operation may be useful in
cases where, for malignant disease, the whole tibia requires
removal, and yet the knee-joint is sound, or for gunshot
injuries, in which the tibia is splintered but the soft tissues
comparatively uninjured.

Operation.—A long anterior flap should be cut with a
semilunar end (Plate IL figs. 6, 7), extending as far as the
insertion of the ligamentum patellze. This flap, including
the patella, should be thrown up, the joint cut into, and a
short posterior flap made by transfixion.

It is important to retain the patella, if possible, as it fills
up the hollow between the condyles; it sometimes becomes
anchylosed, but in other cases it remains freely mobile, and
adds to the value of the stump.

Professor Pancoast has practised an amputation at the
knee-joint by three flaps, performed entirely by the scalpel,
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which, he says, results in a good stump. One flap, the
anterior one, is longest and semilunar in shape, its con-
vexity passing three inches below the tuberosity of the
tibia; the other two are much smaller, and postero-lateral.l

Advantages.—The bone is not cut into at all, there is a
free drain for matter, no tendency to retraction of the flaps,
and the weight of the body is borne on skin previously
habituated to pressure.

The statistics seem to be favourable: out of 55 cases, Continental,
American, and English, 21 died, a mortality of 38 per cent., while
in a table of 1055 cases of amputation of the thigh, 464 died, being a
mortality of 44 per cent. In some of the American cases the articu-
lating extremity of the femur seems to have been removed, as in the
following operation :—

Amputation through the Condyles of the Femur.—In
the London and Edinburgh Journal of Medical Science for
1845, Mr Syme advocated a method of amputation through
the condyles of the femur as specially suitable in case of
diseased knee-joint. Amputation at this spot has certain
advantages :—1. The shaft of the bone being untouched,
there is no injury of the medullary cavity, and hence no fear
of inflammation of its lining membrane. 2. There is less
risk of exfoliation, the cancellated texture of the El)ip]];gi:;
not being liable to it. 3. Being close to the joint, the
muscles are cut through where they are tendinous, thus very
much diminishing the risk of retraction and consequent pro-
trusion of the bone. 4. A large broad surface of bone is
left to bear the weight of the body, and one which, like the
ankle-joint stump, will round off and afford 2 comfortable
pad over which the skin of the flap will freely play.

One objection used to be urged against this mode of
operating, the fear lest the thickened, brawny, and often

' Operative Surgery, p. 170.



J6 AMPUTATION.

uleerated textures in the neighbourhood of a diseased knee-
joint would not make a good covering. This, however, is
no longer a bugbear, as we see in cases of resection, where
the diseased joint alone is taken away, how very soon all
swelling and disease departs, once its cause is removed.

Mr Syme’s original operation was briefly as follows :—
With an ordinary amputating-knife make a lunated ncision
(Plate I. fig. 19) from one condyle to the other, across the
front of the joint, on a level with the middle of the patella,
divide the tissues down to the bones, and then draw the
flap upwards, then cut the quadriceps extensor immediately
above the patella. The point of the blade should then be
pushed in at one end of the wound, thrust behind the femur,
and made to appear at the other end; it should then be
carried downwards (Plate I1L fig. 5), so as to make a flap
from the calf of the leg, about six or eight inches in length,
in proportion to the thickness of the limb; the flap should
then be slightly retracted, and the knife carried round the
bone a little above the condyles to clear a way for the saw,
which should be applied so as to leave the section as hori-
zontal as possible.

This method is now hardly ever used, as the following
seems a much better one :—

Gritti’s Amputation.—In this two flaps are formed—
an anterior long one rectangular and a posterior short one.
The condyles of the femur are divided through their base,
and the lower surface of patella is removed by a small saw,
and then the surfaces of bone approximated.

Stokes'* Modification of Gritti’s Amputation.—In this
“ supracondyloid ™ amputation, the femur is sawn just above

\ Annali Universali de Medicina, Milano, 1857.
o Med. Chir. Transactions of London, vol, liii. p. 179.
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the condyles, without going into the medullary’canal. The
anterior flap is oval, twice as long as posterior, and the
patella is brought up after denudation against end of femur.

Stephen Smith’s Amputation modified by Brinton is as
follows :—The incision is commenced about an inch below
the ‘tubercle of the tibia (middle line), and carried down-
ward and forward over the most prominent part of the side
of the leg until it reaches the under surface, when it is
curved towards the median line. When that point 1s
reached, it is continued directly upward to the centre of the
joint. A second incision begins at the same point as the
first, and goes in a similar direction on the opposite side of
the leg, and meets it in the middle behind. The flaps
should be made large enough to cover in the condyles, the
under one being the fuller. The skin should include with it
fascia and cellular tissue, and the ligamentum patelle is
cut, thus allowing the patella to remain. © When the flaps
unite their line of union lies between the condyles opposite
to intercondyloid notch. It is thus sunk, and not pressed
on by the artificial leg. Brinton’s recommendation is, if
possible, to leave in the stump the semilunar cartilages,
with all their lateral attachments undisturbed, by separating
them from the head of tibia,

Carden’s Amputation at the Condyles of the Femur.'—
The operation consists in reflecting a rounded or semi-oval
flap of skin and fat from the front of the knee-joint, dividing
everything else straight down to the bone, and sawing the
bone slightly above the plane of the museles, thus forming
a flat-faced stump, with a bonnet of integument to fall
over 1t.

1 Carden’s (of Worcester) Pamphlet, pp. 5, 6 ; and British Medical
Jowrnal, 1864.

Cr
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The operator standing on the right side of the limb, seizes
it between his left forefinger and thumb at the- spot selected
for the base of the flap, and enters (Plate II. fig. 8) the
point of the knife close to his finger, bringing it round
through skin and fat below the patella to the spot pressed
by his thumb ; then turning the edge downwards at a right
angle with the line of the limb, he passes it through to
the spot where it first entered, cutting outwards through
everything behind the bone (Plate IV. fig. 16). The flap
is then reflected, and the remainder of the soft parts divided
straight down to the bone; the muscles are then slightly
cleared upwards, and the saw applied.

The author long ago ventured to make a slight change in
the method of performing this most excellent operation, for
having found the posterior flap, as cut in the method above
described, rather scanty in the earlier cases in which he had
occasion to perform it, after dissecting back the anterior
flap and cutting into the knee-joint, he shapes a slightly
convex posterior flap of skin only, at least one and a half
inches in length in adult, and allows it to retract before
dividing the muscles by a circular cut to the bone, and has
had every reason to be satisfied with the change. This
modification seems now to be universally adopted.

Amputation of the Thigh.—Amputation of the thigh
has been the favourite battle-ground where flap and circular,
antero-posterior and lateral, long and short flaps, double,
triple, and conical incisions, have striven with each other;
so were an attempt made to describe one quarter of the
various methods employed, the history of Amputation would
have to be rewritten.

It will suffice merely to describe the best modes of ampu-
tating the thigh through its lower, middle, and upper thirds
respectively, and at the hip-joint.
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In one word, it may be stated that, with the exception of
those amputations performed through the lower third of the
bone, the flap method is to be preferred, and the flaps
should in almost every case be made by transfixion.

In the lower third, however, the flap method, though
exceedingly easy, and capable of very rapid performance,
has certain defects: the chief of these being the tendency
which the muscular flaps (the necessary result of transfixion)
have to cause undue retraction, and hence protrusion of the
bone. This is seen specially in the hamstriags, which from
the great distance of their origin, and the purely longitudinal
direction of their fibres, retract to a very great extent, much
more than the anterior muscles can do from the pennate
direction of their fibres, and the manner in which they are
mutually bound down to each other and to the bone.

Even in this one position, the lower third of the thigh,
the methods that may be needed are various, and require
separate notice ;—for operations here are extremely frequent
from the frequency of strumous disease of the knee-joint in
our variable climate, and from the fact that compound
fractures or dislocations of the knee-joint so very often
necessitate amputation.

In cases where the skin over the patella is uninjured and
available, the operation by long anterior flap (either by
Teale’s method, or by Mr Spence’s modification of it, which
curiously is almost exactly similar to the amputation of
Benjamin Bell by a single flap) is suitable enough. But, I
believe, preferable to either of these is the operation of My
Carden, already described. In cases where the knee-joint
is injured, and the skin over the patella unavailable, and
yet where it is not necessary to go higher up the limb, the
modified circular amputation of Mr Syme will be found very
suitable.

As it is in this lower third of the thigh that a very large
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proportion of the cases requiring a long anterior flap 1s to
be found, it affords the best opportunity for comparing in
their detail the three almost similar plans of B. Bell, Teale,

and Spence—after which Mr Syme’s modified circular may
be desecribed.

Benjamin Bell's Flap Operation above the Knee (re-
ported in his own words, slightly abbreviated).—* When
this operation is to be performed above the knee, it may be
done either with one or two flaps, but it will commonly
succeed best with one. The flap answers best on the fore
part of the thigh, for here there is a sufficiency of the parts
for covering the bones, and the matter passes more freely
off than when the flap is formed behind. . . . The extreme
point of the flap should reach to the end of the limh, unless
the teguments are in any part diseased, in which case it
must terminate where the disease begins, and its base should
be where the bone is to be sawn. This will determine the
length of the flap, and we should be directed with respect
to the breadth of it by the circumference of the limb, for the
diameter of a circle being somewhat less than a third of its
circumference, although a limb may not be exactly circular,
yet by attention to this we may ascertain with sufficient
exactness the size of a flap for covering a stump (Plate IV.
fig. 17). Thus a flap of four inches and a quarter in length
will reach completely across a stump whose circumference
is twelve inches; but as some allowance must be made for
the quantity of skin and muscles that may be saved on the
opposite side of the limb, by cutting them in the manner I
have directed, and drawing them up before sawing the bone,
and as it is a point of importance to leave the limb as long
as possible, instead of four inches and a quarter, a limb of
this size, when the first incision is managed in this manner,
will not require a flap longer than three inches and a
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quarter, and so in proportion, according to the size of the
limb. The flap at its base should be as broad as the breadth
of the limb will permit, and should be continued nearly,
although not altogether, of the same breadth till within a
little of its termination, where it should be rounded off so as
to correspond as exactly as may be with the figure of the
sore on the back part of the limb. This being marked out,
the surgeon, standing on the outside of the limb, should
push a straight double-edged knife with a sharp point to the
depth of the bone, by entering the point of it at the outside
of the base of the intended flap; and carrying the point
close to the bone, it must here be pushed through the tegu-
ments at the mark on the opposite side. The edge of the
knife must now be carried downwards in such a direction
as to form the flap, according to the figure marked out; and
as it draws toward the end, the edge of it should be some-
what raised from the bone, so as to make the extremity of
the flap thinner than the base, by which it will apply with
more neatness to the surface of the sore. The flap being
supported by an assistant, the teguments and muscles of the
other parts of the limb should, by one stroke of the knife,
be cut down to the bone, about an inch beneath where
the bone is to be sawn; and the musecles being separated
to this height from the bone with the point of a knife, the
soft parts must all be supported with the leather retractors

till the bone is sawn,” ete., arteries tied, and dressings
applied.’

Amputation of Thigh by Rectangular Flap—(Teale’s).
—1 take the opportunity here of describing fully, and as far
as possible in his own words, Mr Teale’s method of ampu-
tating, this being the situation where his method is most

L B, Bell's Surgery, 6th ed., vol. vii. pp. 336-339,
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frequently available. The same principle may be applied to
amputations at almost any other part of the body.

After advising the surgeon to mark out the proposed line
of incision with ink before the operation, he gives the follow-
ing directions for fixing the exact size of the flap :—* Sup-
posing the amputation to take place (Plate IL. figs. 9, 10)
at the lower part of the middle third of the thigh, the
circumference of the limb is to be measured at the point
where the bone is to be divided.! Assuming this to be
sixteen inches, the long flap is to have its length and breadth
each equal to half the circumference, namely, eight inches.
Two longitudinal lines of this extent are then traced on the
limb, and are met at their lower points by a transverse line
of the same length. The inner longitudinal line should be
first traced in ink as near as practicable to the femoral
vessels, without including them within the range of the long
flap. The outer longitudinal line, which 1s somewhat pos-
terior, is next marked eight inches distant from the former
and parallel to it. These two lines are then joined by a
transverse line of the same extent, which falls upon the
upper border of the patella, or upon some lower portion of
this bone. The short flap is indicated by a transverse line
passing behind the thigh, the length of this flap being one-
fourth that of the long one; or, assuming the circumference
of the limb to be sixteen inches, and the length of the long
flap eight inches, the length of the short fap is two inches.
The operator begins by making the two lateral incisions of
the long flap through the intequments only. The transverse
incision of this flap, supposing it to run along the upper
edge of the patella, is made by a free sweep of the knife
through the skin and tendinous structures down to the
femur. Should the lower transverse line of the flap fall

| In diagram the amputation is drawn as if for middle third of thigh.
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across the middle or lower part of the patella, the transverse
incision can extend through the skin only, which must be
dissected up as far as the upper border of the patella, at
which place the tendinous structures are to be cut direct
to the thigh-bone. The flap is completed by cutting the
fleshy structures from below upwards close to the bone.
The posterior short flap, containing the large vessels and
nerves, is made by one sweep of the knife down to the bone,
the soft parts being afterwards separated from the bone close
to the periosteum, as far upwards as the intended place of
sawing. . . . In adjusting the flaps, the long one is folded
over the end of the bone, and brought, by its transverse
line, into union with the short flap, the two corresponding
free angles of each being first united by suture. One or
two additional stitches complete the transverse line of union.
Care is now required in arranging the two lateral lines of
union. As the long flap is folded upon itself so as to form
a kind of pouch for the end of the bone, it is requisite that
it should be held in its folded state by a point of suture on
each side. Another stitch on each side secures the lateral
line of the short flap to the corresponding part of the long
one. A longitudinal line of union thus passes at right angles
each end of the transverse line.”” 1

Mr Teale’s account of the resulting stumps is too long to
quote entire, but i a few words, we find that by retraction
of the short posterior flap, the cicatrix is drawn up quite
behind and out of the way of the bone, that a soft mass
without any large nerves or vessels is the result of the
partial atrophy of the long flap, and that the patient is able
to bear one-half, two-thirds, or even in some cases the entire
weight of his body on the face of the stump. Such a power

of support is to be found in no other flap except in Mry
Syme’s amputation at the ankle-joint.

! Teale, op. cit., pp. 34, 89.
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Spence’'s Amputation by a long Anterior Flap,'—
The method used by Mr Spence in amputations just above
the knee-joint obtains the advantages of Teale’s method,
and avoids many of its disadvantages. Ie makes two
flaps. The anterior one, which is to fall loosely over and
cover in the posterior segment of the stump, must have a
breadth fully equal to one-half of the circumference of the
limb, and must be gently rounded at its extremity, so as to
adjust itself readily to the curve of the cut margin of the
posterior half of the stump. He begins the anterior incision
below, or on a level with, the lower margin of the patella,
and when the skin is retracted to a little above the patella,
cuts down obliquely to the bone, so as to divide the soft
parts up to the base of the flap. For the posterior incision,
he begins about two fingers’-breadth below the base of the
anterior flap, and the assistant retracting the skin, the edge
of the knife is carried obliquely up to the bone (in Alanson’s
manner) and the posterior soft parts divided, the bone is
sawn through—or immediately above—the condyloid por-
tion. Mr Spence does not advise or practise this method
higher up. The results are good, for by these means the end
of the bone has a thick covering, including muscular fibres,
over it, and the cicatrix is not pressed upon in walking.
The stump remains full, mobile, and fleshy, as in Mr Teale’s
method, without the disadvantage which it has, in requiring
the bone to be divided so far above the seat of injury or
disease. This is an exceedingly good method of operating
in the lower third of the thigh, in muscular patients the
very best, and in all cases only equalled in value by
Carden’s method.

The next is now hardly ever used here, except in cases
where the skin over the patella is destroyed.

\ Bdin, Med. Jowrnal for April 1863,
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Modified Circular at lower third of Thigh (Syme’s).—
Two equal semilunar flaps of skin should be cut (Plate I.
fig. 20, Plate 1L fig. 6), one anterior, the other posterior,
their convexities being towards the knee. The skin and
subcutaneous cellular tissue should be raised from the
fascia, and then retracted to a further distance of at least
two inches; the muscles should then be divided right down
to the bone, on a level as high as they are exposed in front,
and as low as they are exposed behind. This allows for
the different amount of retraction at the two sides of the
limb, and leaves the muscles cut on a level ; the whole
mass of muscles should then be drawn well up, and the bone
exposed, and sawn through at a level about two inches
higher than where it was first exposed by the anterior in-
cision through the muscles.

In very weak thin flabby limbs this process may be
simplified by just at once including the muscles in the skin
flaps, and carefully exposing the bone higher up. In per-
forming the retraction the assistant should be cautioned not
to overdo it, lest he strip the periosteum from the bone
higher than is necessary. This is very easy to do in the
weak limbs of strumous patients, and may cause exfoliation,
and greatly delay cure.

Amputation in the middle third of the Thigh.—
A very short notice will suffice here. The exact position,
shape, and size of the flaps must in every case be modified
by the nature of the injury for which the operation is per-
formed, taking the flaps where they can be obtained. As a
general rule, a long anterior flap with a short posterior, on
the principle deseribed above, should be preferred. In cases
where the long anterior cannot be obtained, two equal flaps
should be made by transfixion. The flaps should always
be antero-posterior, the lateral flaps introduced by Vermale,
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and indorsed by Chelius and Erichsen, having the great
disadvantage of allowing the bone, which is drawn up by
the psoas and iliacus, to project at the upper angle.

Supposing the right thigh is to be amputated, the sur-
geon, standing on the inside of the leg, should raise the
skin and muscles of the front of the limb in his left hand,
and entering the knife just in front of the vessels, should
transfix the limb, the knife passing in front of the bone, and
including as nearly as possible an exact half of the limb
(Plate IV. fig. 19); having by a sawing motion brought
out the knife and cut a flap of the required length, the knife
15 re-entered at the same place, and passing behind the
bone, the point must be brought out at the angle on the
other side. Both flaps being then held back by an assistant,
the bone is cleared by a circular turn of the knife, and the
saw applied, the vessels are found cut high up in the inner
angle of the posterior flap.

In muscular patients it is often better to make the incision
through the skin first and allow it to retract before transfix-
ing ; this is slower and not so brilliant looking, but avoids
redundancy of musele.

Amputation at the Hip-Joint.—This operation, exceed-
ingly dangerous from the amount of the body removed, the
great hamorrhage, and the risk of pyzmia, is of compara-
tively modern invention. Though the proportion of re-
coveries is at present to that of deaths about one to two or
two and a half, it is still a perfectly justifiable operation in
many cases of disease and injury.

Like amputation at the shoulder, amputation at the hip
has given rise to very many various methods of performance.
Under the heads of single flap, double flap, oval, circular,
and mixed flap and circular, at least twenty distinct methods
have been put on record, and, including modifications, there

'5

‘|

!



AMPUTATION AT THE HIP-JOINT. 107

are thirty-seven or thirty-eight different surgeons who have
each their own plan of operation.

The reason of this fearful complexity in its literature
depends on this fact, that this amputation has generally been
performed for cases of such severe injury of the limb, that
no milder amputation was possible, and thus the flaps had
to be taken just where the surgeon could get them best.
And this will have to be the guiding principle in most am-
putations at this joint; the surgeon must just cut his coat
according to his cloth—get his flaps where and how he
Cal.

In cases, however, where it is possible to have a choice,
and to select the flaps, the following is, I believe, both the
best and quickest method :—

This is one of the very few operations in which quickness
of performance is a desideratum; the use of anzsthetics
has, in most other cases, given time for elaboration of flaps,
and careful dissection; here the risk of loss of blood,
specially from the posterior flap, renders rapid disarticula-
tion imperative.

Amputation by double flap, anterior the longer.—In hip-
joint amputations, besides the ordinary sponge-squeezers,
two assistants are necessary, whose duties are exceedingly
important,

The first is to check hamorrhage. Pressing with a firm
pad on the external iliac just as it passes the bone, he must
be prepared, the instant the anterior flap is cut, to follow the
knife and seize flap and artery in his hand, and he is to hold
it there till all the vessels in the posterior flap are first
tied.

The second has to manage the limb, and on the man-
ner in which he performs his duty much of the success and
nearly all the celerity of the operation depend. While the
surgeon is transfixing the anterior flap, this assistant is to



108 AMPUTATION.

support the limb in a slightly flexed position, o as to relax
the muscles; the instant the flap is cut he is to extend
the limb forcibly, and at the same time be carcful not
to abduct it in the least, but to turn the toes inward so
as to bring the great trochanter well forwards on a level
with the joint; if this precaution be neglected, the opera-
tor in making the posterior flap is almost certain to lock
his knife in the hollow between the head of the bone and
the great trochanter.

If it be the left side, the operator, standing on the outside
of the limb, enters the point of a long straight knife midway
between the anterior superior spinous process of the ilium
and the great trochanter, and passes it as close to the front
of the joint as possible, making the point emerge close to
the tuberosity of the ischium (Plate IV. fig. 20-20). With
a rapid sawing movement he then cuts a long anterior flap,
avoiding any pointing of it, and endeavouring to make the
curve equal. The fingers of the assistant must be inserted
so as to follow the knife and seize the vessel even before it
is divided. The flap being raised out of the way, the
surgeon, without changing his knife (as used to be advised),
opens the joint, divides the ligaments as they start up on
the limb being extended and adducted, the round ligament,
and the posterior part of the capsule; and then getting the
knife fairly behind both the head of the bone and the
trochanter, cuts the posterior flap as rapidly as possible.
Instantly, on the limb being separated, assistants should be
ready with large dry sponges or pads of dry lint to press
against the surface of the posterior flap, till the large
branches, chiefly of the internal iliac, which are cut in it
are tied one by one.

The lever invented by Mr Richard Davy, by which the
common iliac is compressed from the rectum, has in many
cases proved of great service in preventing hmorrhage, but
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has dangers of its own in cases of abnormal position of
rectum, or even in sudden movements of the patient.

In some cases the abdominal tourniquet will be found of
service in checking hmmorrhage during the operation of
amputation at the hip-joint. It consists of an arch of steel
fitted with a pad behind, which rests against the vertebral
column, and a pad in front playing on a very fine and long
screw, through an opening in the arch. When it can be
borne, screwed down tightly on the aorta just before the
incisions are commenced, it checks hemorrhage admirably
without injuring the viscera; but it must be most carefully
watched, as in some cases it so interferes with respiration
as to be dangerous, and in unskilled hands it may do much
harm, even causing rupture of intestine. ~When this is
applied, a method of amputation once practised by Mr Syme,
though not so rapid as the double-flap method by trans-
fixion, will be found very easy, and to result in most excel-
lent flaps. He cut an anterior flap in the usual manner by
transfixion, then made a straight incision from its outer
edge down to about two inches below the great trochanter,
thus exposing it fully, and from the lower end of this inci-
sion transfixed again, cutting a posterior flap nearly equal
in size to the anterior; a few strokes of the knife round the
joint finished the disarticulation. The resulting flaps came
together with great accuracy, and were not burdened with
the great unequal masses of muscles so often noticed in the
posterior flaps which are made by cutting from within out-
wards after disarticulation.

In some cases of amputation where the femur has been
badly shattered, it is a good plan to amputate through the
upper third of thigh, tie all the vessels, and then, aided by
an incision at outer side, dissect out the head of the bone.

Mr Furneaux Jordan of Birmingham carries out this
prineiple by first dividing the soft partsin circular direction
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low down the thigh, and then dissecting out the head of the

bone from the muscles by a long incision on the outer aspect
of the limb.

Note.—1It is often possible to save the patient much blood in exten-
sive mutilations by emptying the limb to be removed, as far as may
be, of the blood it contains. This can be done in many cases by
position. If the limb be raised at a right angle to the body, and then
bandaged with an Esmarch bandage, it can be rendered bloodless.
Before commencing the operation a very tight elastic tube should be
wound two or three times round the limb as high as possible below
the flaps to prevent the blood from re-entering the limb. A very im-
portant recommendation has been made by Mr Duncan of Edinburgh,
that the blood lost during and after the operation should be prevented
from coagulating by salines, and reinjected into the divided veins of
the limb.

In severe cases of smash when both lower limbs have required
amputation, the author has derived much assistance from the method
of managing the operation detailed below : —

Double Primary Amputation of (both) Thighs from railway smash
— Rapid recovery.—G., a healthy-looking man, aged twenty-seven,
but looking much older, while driving a horse near Granton, caught
his foot on the edge of a rail at a point, fell, and both his legs were
run over by several loaded waggons, A special engine was procured,
his thighs tightly tied up, and he was sent up to hospital at once. |

I was in hospital at the time, so with as little delay as possible he
was placed on the operating table, and the necessity for amputation
being too evident, I obtained his leave to remove both his legs above
the knee; but his pulse was very feeble, and he was intensely
nervous, throwing his arms wildly about, panting for breath, and
looking very ill, cold, and exhausted.

[ determined that by great rapidity he might be got off the table
alive, so operated in the following manner :(—Fixing the tourniquet
firmly near both groins, I first amputated the right leg by Carden’s
method, and tied the femoral only, wrapped up the stump in a towel
wrung out of carbolic solution 1-20, then took off the other limb by
Mr Spence’s method, —it had been injured higher than the right, so
that I could not save the condyles of the femur,—then tied the
femoral there, and fixed it up with another towel ; then returning to
the first, I tied one or two large branches which spouted, and rolled
it up again, then back to the left one, doing the same, and getting
the tourniquet off both limbs. On going back to the right the surface
was nearly dry and glazed, so, asking Dr Maclaren, who assisted me,
to stitch it up and insert a drainage-tube, 1 did the same for the left,
go rapidly that the patient was in his bed with his limbs dressed and
bandaged in 244 minutes from the time he entered the hospital gate.

The strictest antiseptic precautions were observed, two engines
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being used to furnish spray. Of course this great rapidity was due
to the fact that everything was ready, the assistants all in hospital,
admirably disciplined, and steam had been up in the spray engines.
Shock was comparatively trivial; his temperature once, and only
once, reached 100°, His stumps healed by first intention, and he
was in the garden on the seventh day after the operation.

I have now in three cases found the benefit of this mode of dealing
with double primary ampntation in avoiding shock, lessening the
time needed, and greatly diminishing the number of vessels requiring
to be tied. In a previous case of double amputation for railway
smash at the knees, the patient was almost pulseless, and had he
been kept many minutes more on the table would not have left it
alive. He also rapidly recovered.

The case is interesting also as showing that, when the assistants
know their work, the strictest adherence to antiseptic precautions
need not in itself make either the operation or the dressing tedious,
though it can easily be made an excuse for much fussing and many
delays.t

L fidin, Medical Jowrnal, March 1879.



CHAPTER IIL
EXCISION OF JOINTS.

Historical.—Beyond a passage ascribed to Hippocrates,
but of very doubtful authenticity, and slight allusions in the
works of Celsus and Paulus ABgineta, the ancients give us
no information whatever on this subject.

Hippocrates says,—‘ Complete resections of bones in the
neighbourhood of joints both in the foot, in the hand, in the
tibia up to the malleoli, and in the ulna at its junction with
the hand, and in many other places, are safe operations, if
that fatal syncope does not at once occur, and continued
fever does not attack the patient on the fourth day.”

Celsus and Agineta both advise the removal of protrud-
ing ends of bone in compound dislocations, but without
giving any cases.

From the days of these classic fathers of Surgery, we have
hardly an indication of any attention whatever having been
paid to their hints till quite within the last hundred years.

The first distinet publication on the subject was by Henry
Park of Liverpool, in a letter to Percival Pott in 1783. He
proposed the removal of the articulating extremities of dis-
eased elbow and knee-joints to obtain cures. He says he
was led to this by its having been the invariable custom,
for more than thirty years, at the Liverpool Infirmary, to
take off the protruded extremities of bones in cases of com-
pound dislocation.

The chief credit, however, in practically elevating ex-
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cisions into the catalogue of recognised surgical operations,
is owing, British surgeons most cordially own, to two pro-
vincial surgeons of I'rance, the Moreaus (father and son) of
Bar-sur-Ornain. They took the lead in the most marked
manner, having excised the shoulder in 1786, the wrist and
elbow in 1794, knee and ankle in 1792, and had followed
this up so well that, in 1803, the younger Moreau could
boast, “the town has become in some sort the refuge of the
unfortunate aflicted with carious joints, after they have
tried all the means usually recommended by professional
men, or have had recourse to empirical nostrums, or when
amputation seemed to them the last resource.”

Moreau’s papers and cases, which, between 1786 and
1789, he frequently read to the French Academy, were,
some violently opposed, others utterly neglected by his
compatriots, and many of them lost and buried in the un-
published papers of that body.

And though diseased joints did not decline in frequency,
and though injured ones were extremely numerous during
these long years of European war, excisions were but rarely
performed.

With the exception of the removal of head of humerus
after gunshot injury, hardly any British, and but very few
French, limbs were saved by excision taking the place of
amputation.

The limbs that were saved by Percy by excision of the
head of the humerus really owe their recovery and safety to
the elder Moreau ; for an operation of his, at which he was
assisted by that distinguished military surgeon, gave the
latter the hint, which he followed so successfully, that by
1795 he had performed it nineteen times, and had indoetrin-
ated Sabatier, Larrey, and others, and elevated it into a
recognised operation of military surgery.

So far, however, as the application of the great improve-

51
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ment of the Moreaus to disease went, the French surgeons
have little reason to boast, for it is to English surgery, and
especially to one Edinburgh surgeon, that this class of
operations owes nearly all its improvement in methods and
frequency of performance.

For though (as we shall see under the special heads) here
and there one or two cases were performed, it was not till
the publication of Mr Syme'’s monograph on the excision of
diseased joints, in 1831, that the importance and value of
the discovery were fairly brought before the profession ;
and the conservative surgery, of which excision as preferred
to amputation is the great type, must ever be associated
with British surgeons—Syme, Fergusson, Mackenzie, Jones
of Jersey, Butcher of Dublin.

On the Continent—Langenbeck, Stromeyer, Heyfelder,
Ollier, Esmarch of Kiel, specially in the surgical history of
the first Schleswig-Holstein war, have followed up the
example set them here.

Before proceeding to describe the operations on the
various joints, one or two questions may be briefly asked
and answered by way of introduction.

In what cases, or sorts of cases, are excisions suitable ?

1. In cases of compound injury or dislocation of a large
joint, as used by Filkin, Park, White, and other English
surgeons long ago. In hospital practice, or in private,
where there is every advantage of rest, food, and appliances,
such operations will frequently be found suitable where the
joint is alone or chiefly the seat of injury, and where the
general health seems fit to bear a prolonged suppuration.
But long and sad experience has shown that, as a general
rule in military practice, with the difficulties of transport,
the generally bad sanitary state of the hospitals, and the
want often of adequate dressings and attention, excisions
are much more fatal than amputations, and, except in
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elbow and shoulder (g.v.), should be as a general rule
avoided.

2. Excision for deformity (generally speaking for bony
anchylosis) will require for decision the consideration of
many points, z.e. the joint affected, the nature of the disease
or injury which has caused the anchylosis: and in each
case—(1), the state of health of the patient; and (2), his
occupation, and the consequent position of limb which
would suit him best. As a general rule, I believe, experi-
ence will prove that such operations on the lower extremity
are almost absolutely inadmissible, except under very
special urgency on the part of the patient, and a very high
condition of health—while in the upper, the elbow-joint is
the only one which you will ever be likely to be asked to
remedy, or should comply with the request if asked ; as the
shoulder, even if anchylosed, will (1), from its own weight
generally become so in the most favourable position ; and
(2), from the extreme mobility which the scapula can
acquire, its anchylosis will not be so much felt.

The elbow, however, from the frequency of fractures of
the condyles of the humerus obliquely into the joint, and
from the manner in which these are so often neither recog-
nised nor properly treated, very often becomes anchylosed
in the most awkward possible position, 7.c. nearly straight;
and operations undertaken for such deformities are in general
both quite safe and very satisfactory. Mr Syme had one
case (resulting from a fall, causing a double fracture), in
which both arms were thus firmly anchylosed in such a

position that the sufferer could absolutely perform none of
the commonest duties of life without assistance.
of both joints cured him.

The author excised with success for disease the elbow-

Jomt of a patient whose other arm had required the same
operation.

Excision
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The occupation of the patient must always be taken into
consideration when settling the position of an anchylosis, or
the necessity or advantage of a resection.

Thus, Bryant! tells of a painter who wished his arm to
be fixed in a straight position, and of a turner whose knee,
at his own request, was permitted to stiffen at a right angle,
as that position allowed him to turn his wheel.

3. Excision for Disease of the Joint.—In our cold climate,
g0 cursed by scrofula, and specially among the children of
the labouring poor, such joint diseases are very prevalent,
and whether the disease commences in the synovial mem-
brane, the articular cartilages, or the heads of the bones, it
frequently so disorganizes the joint as to make it a question
whether something must not be done to preserve the very
life of the patient.

The difficulty of diagnosing the cases in which excisions
are suitable or necessary is often very great; and we must
balance its performance—(1), against the possibly good
results of an expeetant treatment; (2), against amputation
of the limb.

(1.) Against expectant Treatment.—The patient has youth
on his side, could we give him fresh sea air, good diet, cod
oil, ete., we might very likely obtain anchylosis; true, but
he may die while trying for this anchylosis, and also this
anchylosis, when got, may S0 larhe or deform him that
reseotion may still be required.

These points must all be considered, but asa general rule,
I would say that such attempts at preservation of the limb
are much more justifiable, and longer justifiable in the hip
and knee-joints than in the elbow or shoulder; for the
results in the lower limb will probably be as good, if the
patient survive, if not Detter, than those obtained by ex-

\ On Discases and Injurics of Joints, p. 121.
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cision, while the danger of- the operation is greater; while
in the upper limb, the danger to life in operating is less than
that of leaving the limb on, and the results obtained by a
successful operation, with well-managed after treatment, are
far more satisfactory than the best possible anchylosis.

Another point bearing on this, of very great importance :
In children, the most frequent subjects of such disease, ex-
cision of the lower limb may, by removing the epiphyses,
cause to a very considerable degree disparity in their length,
thus rendering them nearly useless, while in the upper such
disparity is neither so extensive nor so injurious to the use-
fulness of the limb, which is not required for purposes of
progression.

In the hip-joint, when the constitution of the patient and
his surrounding circumstances admit of a long-continued re-
cumbent posture in good condifions for health, expectant
treatment will often succeed, but in delicate children execision
may minimize the risk of tubercular infection, and may
greatly shorten the time required.

(2.) Against Amputation.—Many questions must be con-
sidered, chiefly under the heads of the separate joints : —

1. As to the difficulties and dangers of the operations
contrasted.

Such as the following :—

Excisions give the surgeon more trouble, require more
manual dexterity ; take longer to perform; are very pain-
ful operations. Not valid objections in these days of chloro-
form and operative surgery on the dead body.

Iixcisions have the special peculiarity and danger of deal-
ing chiefly with cancellated bone, broadened out, open, with
numerous patulous canals for lsuge velns, tundmg on any
irritation or inflammation to set up a diffuse suppuration,

and to culminate in phlebitis, myelitis, and other pymmic
conditions,
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Txcisions are performed through degenerate or disorgan-
ised, amputations through healthy, tissue.

Excisions require extreme care and absolute rest (.e.
in lower limb) for many weeks and months after the opera-
tion.

But, on the other hand,—

Amputations remove a portion of the body ; excisions a
much less one. Amputations are always necessarily nearer
the centre than the corresponding excisions, and statistics
show that the fatality of operations increases in exact pro-
portion as they approach the centre.

A successful excision, especially in arm, saves a limb
nearly perfect ; an amputation at best is only the stump for
a wooden one.

On the whole, there is actually very little difference 1in
the mortality of excisions and amputations.

9. As to the results of the operation on the usefulness of
the limb, depending on joint involved, age of patient, and
amount of bone removed :—

A. Joint involved.—These must be noticed separately,
but one thing is absolutely certain, that a much higher
standard of usefulness, both ir equality of length, amount of
anchylosis, and position, 1 needed in the lower than in the
upper limb. For a leg hanging like a flail, or shortened by
some inches, is not so good for purposes of locomotion as a
wooden leg is, while an arm, even though powerless at the
elbow, and perhaps much shortened, can be so strengthened
and supported by slings and bandages as to give a most use-
ful hand, the complex movements and uses of the fingers of
which no mechanism can at all imitate.

B. Age of Patient.—It must be remembered that excision
in a child may remove the epiphyses by which in great
measure the growth of the bone 1s to be managed, and the
limb, especially in the leg, may thus be so stunted as eventu-

J—
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ally to be of little advantage. After the operation it may
have looked excellently well, and yet in a few years later
it may be found to be seven or eight inches shorter than
its neighbour.

C. Amount of Bone removed.—From an erroneous view
of the pathological changes in the bone effected, far too
much was removed by many of the earlier operators, especi-
ally Moreau and Crampton.

The reason that this is sometimes still the case, is well
seen in many preparations. The bones are thickened to a
considerable distance, and covered with irregular warty ex-
crescences. These, which used to be considered evidences
of disease, are only compact new healthy bone, thrown out
like the callus of a fracture in consequence of the irritation.

In a word, what we require to remove is the following :—

1. All the cartilage, dead or alive, healthy or diseased.

2. Only the bone involving the articular extremities, in
thin slices, or with the occasional use of the gouge, till a
healthy bleeding surface is obtained.

3. The synovial membrane, however gelatinous or thick-
ened looking, really requires very little care or notice; it
will disappear of itself, partly by sloughing, partly by ab-
sorption during the profuse suppuration.

Excision of the Shoulder-Joint.—DBefore considering the
method of operating, a word or two is required on the sub-
ject of how much is to be removed, and in what cases the
operation should be performed. The shoulder and hip-
joints are the only ones in which partial excision is ever ad-
missible, indeed, in the shoulder excision of the head of the
humerus only 18 in many cases found to be all that is neces-
sary, while in all it is much less dangerous to life than

when the glenoid cavity also requires to be interfered
with.
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It is rarely neccessary to remove more of the bone than
merely its articular extremity (when performed for disease
of the joint), and if possible this should be done inside the
capsule, i.e., through an incision in the capsule, but without
involving its attachment to the neck of the bone. When
the glenoid is also diseased, mere gouging or seraping the
cartilaginous surface will not suffice, but the neck must be
thoroughly exposed, so that the whole cup of the glenoid
may be removed by powerful forceps.

Cases suitable for Excision.—Cases of chronie disease of
the Lead of the humerus (generally tubercular), or of chronie
uleeration of the cartilages which have resisted counter-irrita-
tion. Cases of gunshot injury of the joint, or of compound
dislocation, or fracture involving the joint.  Cases of
limited tumours affecting merely the head and upper third
of the bone, and non-malignant in character. Anchylosis
very rarely requires and would not be much benefited by
such an operation.

Operation.—Though perhaps not the easiest, the follow-
ing method is the one followed by the best results. It is
suited especially for cases of caries or other disease of the
joint, where the head of the humerus is either alone or
chiefly affected :—

A single straight incision (Plate I. fig. A.) is made from a
point just external to the coracoid process downwards along
the humerus for at least three inches. It corresponds almost
exactly to the bicipital groove, and has the advantage of
avoiding the great vessels and nerves. The long head of
the biceps may then be raised from its groove, and drawn to
a side so as to be preserved. This is deemed of importance
by Langenbeck and others. Mr Syme, however, did not
attach much value to its preservation, as it is often diseased.
The capsule, which is often much altered, perhaps in part
destroyed, is then opened, and the tendons of the museles
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which rotate the head of the humerus divided in succession,
while the elbow is rotated first inwards and then outwards
by an assistant so as to put them on the stretch. As far
as possible, these separations of museles and ligament should
be done subperiosteally. The arm being then forced back-
wards, the head of the bone can be protruded through
the wound, and sawn off at the necessary distance down
the shaft. The glenoid must then be carefully examined,
and any diseased bone removed by the cutting pliers.
One or two small branches supplying the anterior fold
of the axilla are the only vessels divided, and may not
even require ligature, unless, indeed, from necrosis, or to
remove a tumour, a larger portion of the humerus than
usual has been removed. If the limit of capsule has
been infringed on below, the circumflex vessels may pro-
bably be cut, in which case the bleeding may be con-
siderable.

N.B.—In cases of fracture of neck of humerus, or of
compound gunshot injury, or where the head has been
separated by mnecrosis from the shaft, or where, as has
happened to Stanley and others, the bone broke in the
endeavour to tilt the head out, the surgeon will require to
seize the detached head with strong forceps, and dissect it
out with care.

Other methods of Resection—When from great thicken-
ing and induration of the soft parts, enlargement of the
head of the bone, or other reason, the straight incision may
be deemed insufficient for the purpose (and we may remark
that there are comparatively few cases in which it is
insufficient), access may be obtained fo the joint by raising
a flap from the deltoid (Plate III. fig. a.) Its shape—
V-shaped, semilunar, or ovoid—is not of much consequence,
for there are no great nerves or vessels to wound on the
outside of the joint, and the surgeon should be guided,
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as in all other operations on the joint, very much by the
position of any pre-existing sinuses. This flap being raised
upwards towards its base, very free access is gained to the
joint.

In these cases, fortunately comparatively rare, in which
there is reason to believe that the glenoid is chiefly involved
in disease, and yet that the disease can be removed without
amputation, access will be gained most easily by an incision
(Plate IIL fig. B.) on the posterior surface of the joint,
corresponding in size and direction to the linear incision in
front. This gives a much easier mode of access to the
glenoid. T have seen this practised in one very remarkable
case by Mr Syme, in which the glenoid cavity and neck of
the scapula were extensively diseased, while the head of the
bone was quite sound.

After-treatment is exceedingly simple; for the first day
or two the shoulder is to be supported on a pillow with a
simple pad in the axilla, if there is any tendency for the
arm to drag inwards; after this the patient should be
encouraged to sit up and move about with his arm in a
sling, the elbow hanging freely down.

Results.—Hodge records ninety-six cases in which this
excision was performed for gunshot injury, of which twenty-
five proved fatal, and fifty for disease, of which only eight
died,—results which are more encouraging than those of
amputation at the shoulder-joint for disease; though for
injury the mortality is much greater than Larrey’s famous
statistics of Amputation, ¢.v. p. 65.

Spence had thirty-three cases, with three deaths. He
generally made a counter-opening behind to get rid of dis-
charges, and inserted a drainage-tube.

Gurlt’s statistics of excision for gunshot injury give of
1661 cases 1067 recoveries, 27 doubtful results, and 567
deaths, the mortality being 34:70 per cent.
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Excision of the Elbow-Joint—7In what cases should it be
performed?—1. For disease of the elbow-joint which has
resisted ordinary remedies, and is wearing down the patient’s
strength, including caries, uleeration of cartilages, and gela-
tinous synovial degeneration.

9. For wounds of the elbow penetrating the joint, the
prognosis both as to the patient’s life and the usefulness
of his arm is much better after excision than after endea-
vours to save the joint without excision. This is especi-
ally the case when the wound of the joint is small and
punctured, but if the case is seen early and treated by free
drainage, with antiseptic precautions, excision may not be
required.

3. For anchylosis, in cases where after disease or injury
the limb has stiffened in a bad position, especially when,
with a straight elbow, the hand is rendered almost perfectly
useless.

How much should be removed >—In the elbow-joint, more
than any other joint in the body, complete excision 1is
absolutely necessary; any portion of the articular surface
being left proves a source of unfavourable result.

The surgeon is apt to err rather in removing too little
than too much, especially if he takes care to save the
periosteum. When this can be done it has great advantage
in the marvellous reproduction both of the shape and the
movements of the joint. For the removal of too little bone
is, on the one hand, apt to result in long-standing sinuses,
on the other, to induce anchylosis.

In making the section of the bones, the saw ought to be
applied to the humerus transversely just at the commence-
ment of its condyloid projections, and to the radius and ulna,
at least at a level with the base of the coronoid process of
the ulna.

But while removing enough, we must not be led into
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the error of removing too much. If this be done, as was
done by Sir Philip Crampton in his first case, and as happens
occasionally of necessity in cases of excision for gunshot
wounds or other accidents, much of the power of the arm
is lost as a consequence of the shortening and excessive
mobility.

A mistaken pathology sometimes deceives in the examina-
tion of the state of the bones, and causes an unnecessary
amount to be removed. For in many cases of disease the
bones in the neighbourhood of the joint are stimulated to an
excessive amount of what is in reality Nature’s effort at
repair, and while the cartilaginous surfaces are denuded of
cartilage, soft, and porous, the bones close by are roughened
with a stalactitic-looking growth, projecting in knobs and
angles. Now, if this be mistaken for disease and removed,
too much will almost certainly be taken away, and the
result will be unsatisfactory.

Much less care need be taken exactly to discriminate and
remove the diseased soft parts; indeed they may be left
alone; the synovial membrane in a state of gelatinous
degeneration sometimes presents a very formidable appear-
ance of disease, but if the bones be properly removed, all
this swelling will soon go down, and a healthy condition
of parts succeed, without any clipping or paring on the
surgeon’s part.

Operation.—The back of the joint is of course chosen
for the seat of the incisions, both because the bones are
there just under the skin, and because the great vessels and
rerves lie in front of the joint. The form and number of
the incisions vary considerably, and ought to vary accord-
ing to the nature of the case and the amount of disease or
injury. _

Though it is now little used, for historical interest I retain
the description of the H-shaped incision (Plate IIT. fig. c.),

it
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used first by Moreau, and re-introduced by Mr Syme, and
used by him for most of his very numerous cases.

The posterior surface of the joint being exposed, the
surgeon, with a strong straight bistoury, makes a transverse
incision into the joint just above the oleecranon. It should
begin just far enough outside of the iternal condyle to
avoid the ulnar nerve, which the surgeon should protect by
the forefinger of his left hand, and should extend trans-
versely across to the outer condyle. From each end of this
incision the surgeon should next make at a right angle two
incisions, each about one inch and a half or two inches long,
right down to the bone, thus marking out two quadrilateral
flaps. These should next be raised from the bones, up and
down, as much of the soft parts being retained in them as
possible, so as to add to their thickness. The olecranon is
thus exposed, and should be removed by saw or pliers by
cutting into the greater sigmoid notch ; the lateral ligaments
must then be cut, if they are not already destroyed by the
disease, and the humerus protruded, a proper amount of
which is then to be sawn off in a transverse direction. The
head of the radius is then easily removed by the bone-pliers,
and the ulna also protruded, the attachment of the brachialis
anticus to the coronoid process divided, and the bone sawn
across just at the base of that process.

Few vessels, if any, will require ligature, and the arm
being bent to nearly a right angle, the transverse incision
must be very carefully sewed up with silver sutures closely
set and deeply placed, as much of the future success of the
joint depends on the completeness of the primary union of
this incision. The external incision may also be accurately
adjusted, the internal one not so completely, to allow free
vent for the discharge, which is aided by the ligatures, if
any are required, being brought out at its lower angle. A
figure-of-8 bandage should be applied over pads of dry lint,
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and the limb laid on a pillow. No splint is necessary ; in a
few days the patient will be able to rise and walk about.

Passive motion should be begun so soon as the first in-
flammatory symptoms have passed off.

If properly performed, in a tolerably healthy subject, the
surgeon should not be satisfied with any results short of
almost perfect restoration of motion in the joint. Flexion
and extension to their full extent, with a very considerable
amount of pronation and supination, are to be expected,
with proper care, in a patient of average intelligence.

Numerous cases are now on record where almost perfect
performance of all the duties of life was retained after
excision of the elbow-joint.!

In most cases it is possible, and in nearly all advisable,
to excise the joint by means of a less complicated incision.
Thus one long vertical incision at the posterior surface, with
its centre about midway between the ulna and the external
condyle, with a transverse incision at right angles to it, and
reaching almost to the internal condyle, has been often
practised with a very good result.

By nearly universal consent a single straight ineision
is now used, and when it is properly dressed and drained
gives admirable results.

A single vertical incision (Plate I1L fig. p.) without any
transverse one, as long ago recommended by Chassaignac, 18,
in most cases, quite sufficient to give access. It is most
suitable in cases of anchylosis, where there is little deposit
of new bone, or in cases of disease of the joint, accompanied
with little swelling or thickening of surrounding tissues.
It has the advantage of avoiding the cicatrix of a transverse
incision, which doubtless may, if at all a broad one, some-
what interfere with the future flexion of the limb, but, on

1 8ce Syme’s Observations on Clinical Surgery, Pp- 55, 57 ; Hodge
on Exzcision of Joints, p. 63.
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the other hand, unless care is taken, it does not give such
free egress for the discharge, and when there is much delay
in healing, the vertical incision may leave a cicatrix nearly
as troublesome as the other.

The following modification, suggested and practised by the late Mr
Maunder, seems to be a step in the right direction when it is practic-
able. ““ After a longitudinal incision crossing the point of the ole-
eranon I next let the knife sink into the triceps muscle, and divide it
longitudinally into two portions, the inner one of which is the more
firmly attached to the ulna, while the outer portion is continuous
with the anconeus musecle, and sends some tendinous fibres to blend
with the fascia of the fore-arm. 1t is these latter fibres that are to
be scrupulously preserved.

““Two points have to be remembered : first, the ulnar nerve, often
unseen, must be lifted from its bed, and carried over the internal
condyle to a safe place, and then the outer portion of the triceps
musele with its tendinous prolongation, the faseia of the fore-arm and
the anconeus muscle must be dissected up, as it were, in one piece,
sufficiently to allow of its being temporarily carried out over the
external condyle of the humerus.?

This method aids in retaining the power of acfive extension of the
elbow-joint.

Excision for osseous anchylosis in the extended position
of the joint may be sometimes rendered very difficult by the
density, firmness, and extensive hypertrophy of the bones,
which become fused into one solid mass. Any attempt to
isolate the bones, and remove the anchylosed joint entire,
by incising the bones as if for disease, will both prove very
laborious, and also probably end in doing some damage to
the vessels and nerves in front. But by sawing through
the anchylosis about its centre, as was pointed out many
years ago by Mr Syme, the fore-arm may be flexed, and
the bones as easily displayed, cleaned, and removed, as in
the operation for disease. In this operation, as there is less
thickening of the skin and subjacent textures, and in conse-
quence more risk of deficiency and even sloughing of the

I Maunder's Operative Surgery, 2nd ed., p. 123.
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flaps made by the H-shaped incision, a single straight
incision will serve the purpose admirably.

Partial incisions of the elbow-joint are, as a rule, less
successful and more dangerous to life than complete ones,
except in cases of excision for anchylosis. Even in gunshot
wounds, where the bones were previously healthy, and
where uninjured portions might have been left with some
hopes of success, this is the case.

Dr Heron Watson has devised the following operation for cases of
anchylosis, the result of injury:—(1.) A linear incision over ulnar
nerve at inner side of olecranon. (2.) The ulnar nerve to be carefully
turned over the inner condyle. (3.) A probe-pointed bistoury to be
sntroduced into the elbow-joint in front of the humerus, and then
behind and carried upwards, so as to divide the upper capsular
attachments in front and behind. (4.) A pair of bone-forceps to be
next employed to cut off the entire inner condyle and trochlea of the
humerns, and then introduced in the opposite diagonal direction so as
to detach the external condyle and capitulum of the humerus from
the shaft. (5.) The truncated and angular end of the humerus to be
divided, turned out through the incision, and smoothed across at right
angles to the line of the shaft by means of the saw, whereby (6.)
room might be afforded, so that partly by twisting and partly by dis-
ccotion the external condyle and capitulum are removed without any
division of the skin on the outer side of the arm.! Bix cases have had
satisfactory results,

The mortality from this operation is considerably less than
that from amputation of the arm. Of a series of excisions
for disease, injury, and anchylosis, 22-15 per cent. died,
while out of a similar series of amputations of the arm the
mortality was 33+4 per cent.? Our mortality of excision of
the elbow here is certainly much less than the above. All
of the cases, between forty and fifty, in which 1 have done
:+ have recovered with but one exception, and Mr Syme
lost only one during the time 1 was his assistant.

\ Bdin. Med, Journal, May 1873.
2 Quoted by Mr Porter. Dublin Quarterly Journal for May 1867,
p. 264.
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Professor Spence lost only 16 in 189 cases, or 8'3 per

cent.
Gurlt's statistics for gunshot injury give a mortality of

over 24 per cent.

Out of 82 cases where the joint was excised for injury in
the Schleswig-Holstein and Crimean campaigns, only 16
died ; and out of 115 cases in which the joint was excised
for disease, only 15 died.

* The period after the injury at which the excision is per-
formed seems to be important.

Deaths.
Thus of 11 cases within first twenty-four bours, . 1=1-11
s 20 ,, between second and fourth days, 4=1-5
- O™ i eighth and thirty-seventh, 1 =1-9
40 6

Excision of the Wrist.—Very various methods have
been proposed and executed for the purpose of excising this
joint. These vary much in difficulty and complexity, in
proportion to the endeavours made to save the tendons from
being cut.

The principles which must guide all attempts at operative
interference with this joint are—

1. To remove all the diseased bone, including the
cartilage-covered portions of the radius, ulna, and of the
metacarpal bones, as little of these bones being removed as
possible, beyond the cartilage-covered portions.

2. To disturb the tendons as little as possible, especially
to avoid isolating them from the cellular sheath.

3. To commence passive motion of the fingers very soon
after the operation.

It is rarely possible to remove the carpal bones as a
whole, from the diseased condition which renders the opera-
tion necessary, and the digging out of the various bones
piecemeal renders the operation very tedious, especially if

1
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the proximal ends of the metacarpal bones are involved and
require to be removed, hence this operation was practically
impossible till after the discovery of anzsthesia.

In describing the operation elaborated and described by
Professor Lister, the type of the various plans in which the
tendons are saved is given, while a very few words deserip-

tive of the incisions used by others who cut the tendons will
suffice.

Lister's Operation of Excision of the Wrist-Joint.—
Even an abridgment of Sir J. Lister’s account of his opera
tion must necessarily be long, because the operation itself is
so complicated and prolonged, and guided by such precise
principles, as to render much abridgment almost impossible.

A tourniquet is put on, to prevent oozing, which would
conceal the state of the bones; any adhesions of the tendons
must be then broken down by free movement of all the
joints. _

The radial incision (Plate IV. fig. A.) is then made. It
commences at the middle of the dorsal aspect of the radius,
on a level with the styloid process, passes as if going to-
wards the inner side of the metacarpo-phalangeal joint of
the thumb, in a line parallel to the extensor secundi inter-
nodii, but turns off at an angle as it passes the radial border
of the second metacarpal, and then longitudinally down-
wards for half the length of that bone. The extensor carpi
radialis brevior tendon is divided in the incision. The soft
parts at the radial side are to be carefully dissected up, and
the tendon of the extensor carpi radialis longior divided at
its ingertion. The cut tendons, and the extensor secundi
internodii tendon and the radial artery can thus be pushed
outwards, enabling the trapezium to be separated from the
carpus by cutting-pliers. The extensor tendons being
relaxed by bending back the hand, the soft parts must be
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cleared from the carpus as far as possible towards the ulnar
side.

The ulnar incision (Plate IV. fig. B.) extends from two
inches above the end of the ulna, in a line between the bone
and the flexor carpi ulnaris, straight down as far as the
middle of the palmar aspect of the fifth metacarpal. The
dorsal lip of this incision is then
raised, and the tendon of the
extensor carpi ulnaris cut at its
insertion, and reflected up out
of its groove in the ulna along
with the skin. The extensor
tendons are then raised from
the carpus, and the dorsal and
lateral ligaments of the wrist
divided, the tendons still being
left as far as possible undis-
turbed in their relation to the
radius. In front the flexor
tendons are cleared from the
carpus, the pisiform bone separated from the others though
not removed, and the hook of the unciform divided by
pliers. The knife must not go further down than the base
of the metacarpal bones, in case of dividing the deep palmar
arch. The anterior ligament of the wrist being now divided,
the carpus and metacarpus are to be separated by cutting-
pliers, and the carpus extracted by strong sequestrum
forceps. DBy forcible eversion of the hand, the ends of
radius and ulna can be protruded at the ulnar incision; as

Fia. v1.*

* A-A, Deep palmar arch ; B, Trapezium ; G, Articular surface
of ulna; Dotted lines include the amount removed in Lister's earlier
operations; Unshaded portions are those removed by Lister in cases
where the disease is limited to the carpus. (Reduced from Lister's
diagram in Lancet, 1865.)
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}ittlﬂ as possible should be removed, consistent with remov-
ing all the disease. The ulna should be cut obliquely,
leaving the base of the styloid process, and removing all
the cartilage-covered portion. A thin slice of the radius 1s
then to be cut also with the saw, so thin as to remove only
the bevelled ungrooved portion, and leaving the tendons as far
as possible undisturbed in their grooves. The ulnar articular
facet is to be snipped off with bone-pliers. If the bones are
more deeply carious, the diseased parts must at all hazards
be removed with pliers or gouge. The metacarpal bones
must then be treated in precisely the same way, their ends
sawn off and their articular facets snipped off with the bone-
pliers longitudinally. The trapezium is then to be seized
by forceps and carefully dissected out, the metacarpal bone
of the thumb pared like the others, the articular surface of
the pisiform removed, the rest of the bone being left if it is
sound. The radial incision is stitched closely throughout,
and also the ends of the ulnar incision, any ligature being
brought out through the centre of the ulnar incision, which
is kept open with a piece of lint, which also gives support
to the extensor tendons.

The after-treatment is important, the principal specialities
being—(1), early and free movement of the fingers; (2),
secure fixing of the wrist to procure consolidation. (1.) By
passive motion of the joints of the knuckles and fingers,
commenced on the second day, and continued daily after
the operation; (2.) By a splint supporting the fore-arm and
hand, the fingers being held in a semi-flexed position by a
large pad of cork fastened firmly on to the splint and made
to fit the palm; this prevents the splint from slipping up
the arm, and by a turn of a bandage insures fixation of the
wrist-joint.  The anterior part of this splint below the
fingers may be gradually shortened, allowing more and
more passive motion of the fingers, but the patient must
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wear it for months—indeed, till he finds his wrist as strong
without it as with it.

Among the various operations that have been devised, the
following require notice:—Mr Spence, Dr Gillespie, Dr
Watson, and the author, use a single dorsal incision with
excellent results, and find it quite easy to remove all the
bones from it. Mr Spence had sixteen ecases without a
death.

This method seems almost entirely to have supplanted the
more tedious method of Sir J. Lister. Selection of suit-
able cases, and very careful after-treatment, are more im-
portant factors in the result than any special operative
procedure.

Posrerior SemiLuNar Frap, from carpal attachment of metacarpal
of index finger round to styloid process of ulna; dividing integu-
ments only, then separating the tendons of the common extensor
longitudinally, and drawing them aside by blunt hooks, the diseased
bones are removed piecemeal by curved parrot-bill forceps. !

Posterior CurveD Frap.—An incision down to the carpal bones,
extended from a point two lines to the ulnar side of the extensor
secundi internodii pollicis, and from a quarter to half an inch below
the radio-carpal articulation, swept in a curvi-linear direction down-
wards, close to the carpal extremities of the metacarpal bones, to a
point just below the end of the ulna. The flap thus marked out was
dissected up, and consisted of the integuments, areolar tissue, and
extensor tendons of the four fingers, together with large deposits of
fibrine, the products of repeated and prolonged inflammatory action,
The tendon of the second extensor and its soft parts around were
separated from the bones, The remains of the ligaments were cut,
flexion of the hand protruded the carious ends of radius and ulna,
The bones were then dissected out, leaving the trapezium, which
was not diseased, and hand placed on a splint,*

Excision of the Hip-Joint.—Though this operation has
greatly grown in favour of late years, still the selection of
suitable cases for the operation is greatly modified by the
varying opinions of the different schools of surgery.

' Skey, Op. Surg., 2nd ed., p. 438.
 Abridged from Butcher, Op. and Con, Surgery, p. 208,
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Enough here to describe the method of operating, and the
amount of the bone which is to be removed.

As in the shoulder-joint, the head of the femur is much
more liable to disease, and, as a rule, much earlier attacked
than is the acetabulum, but unfortunately the acetabulum
does eventually become affected also in probably a much
larger proportionate number of cases than the glenoid.
(Caries of the head, neck, and trochanters of the femur is a
very common disease in this variable climate, and frequently
connected with the strumous taint. After much suffering,
abscesses form and discharge, giving considerable pain, and
often end by carrying off the patient. As a result of the
abscess and destruction of the ligaments, the head of the
bone is apt to be displaced, and under some sudden muscu-
lar exertion or involuntary spasm, consecutive dislocation of
the femur (gemerally on to the dorsum ilii) very often
oceurs.

In such a case the operation of excision of the head of
the femur is by no means difficult, and not excessively
dangerous, especially in young children.

Operation.—It is hardly necessary, or indeed possible, to
lay down exact rules for the performance of this operation,
in so far as the external incisions are concerned, for the
sinuses which exist ought in general to be made use of.

When the surgeon has his choice, a straight ineision
(Plate IL. fig. a.), parallel with the bone, extending from the
top of the great trochanter downwards for about two inches,
and also from the same point in a curved direction with the
concavity forwards, upwards towards the position of the
head of the bone (see diagram), will be found most con-
venient. The incisions should be carried boldly down to
the bone, which will often be felt exposed and bathed in
pus, any remains of the ligamentous structures must be
cautiously divided with a probe-pointed bistoury, and then
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by bringing the knee of the affected side forcibly across the
opposite thigh, with the toes everted, the head of the bone
15 forced out of the wound. The head, neck, and great
trochanter should be fully exposed, and the saw applied
transversely below the level of the trochanter, so as to
remove it entire. If this is not done, it prevents discharge,
protrudes at the wound, and besides this it 1s almost invari-
ably diseased along with the head. Chain saws are quite
unnecessary, it being in most cases easy to apply an ordinary
one to the bone, if it is properly everted.

Great care in the after-treatment is required to prevent
undue shortening of the limb, or in the event of a cure to
secure the most favourable position for the anchylosis. The
femur occasionally tends to protrude at the wound, and
hence may require to be counter-extended by splints. If
required at all, the splint should be made with an iron elbow
opposite the wound to admit of its being easily dressed.
In most cases counter extension may be best managed by a
weight and pulley.

Various forms of hammock swings to support the whole
body, and slings of leather or canvas to support the limb
only, have been found to aid recovery, and render the
patient much more comfortable.

When the acetabulum is also diseased the prognosis is
much more unfavourable than when it is sound.

The experiments of Heine and Jager on the dead body,
and operations by Hancock, Erichsen, and Holmes, on
patients, have shown that in cases of extensive disease of
the acetabulum it is quite possible by a prolonged and care-
ful dissection to remove it all without injury of the pelvie
viscera.

The details of incisions for such an operation need scarcely
be given, as they must vary in each case with the amount
of bone diseased, and the position of the already existing
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sinuses. The amount of bone that may be removed varies
much. Erichsen in one case excised “ the upper end of the
femur, the acetabulum, the rami of the pubis, and of the
ischium, a portion of the tuber ischii, and part of the dorsum
|

A less formidable proceeding may be useful in cases
where the acetabulum is diseased, but not deeply. The
moderate use of an ordinary gouge may succeed in removing
the diseased bone.

Experience and the cold evidence of statistics prove, how-
ever, that the prognosis in any case is modified very much
for the worse by the presence of any disease of the aceta-
bulum, more than one-half of the cases proving fatal in
which it is diseased, whether attempts to remove the disease
of the acetabulum be made or not, and that those cases do
best in which the head of the femur has been displaced, and
lies outside the joint almost like a loose sequestrum among
the soft parts.

The results of excision of the hip have as yet been very
discouraging, the mortality of the whole series of published
cases being, according to Dr Hodge’s careful table, very
little under 1 in every 2 cases, viz., 1 in 2:%. Later
statisties arve, however, more favourable.

Like all other excisions, the mortality increases very
much with the patient’s age.

Thus of 103 completed cases in which the age is given,
53 recovered and 50 died, but dividing the cases at the end
of the sixteenth year, we find that of the children below this
age 43 recovered and 29 died, a mortality of 40-2 per cent. ;
of the adults, 10 recovered, and 21 died, or a mortality of
676 per cent.

If we remember the marvellous power of recovery from

\ Seience and Art of Surgery, 3rd ed., p. T45.
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joint diseases we find in childhood under the influence of
good diet, cod-liver oil, and fresh air, we cannot shut our
eyes to the fact that such results and such a mortality are

by no means encouraging.
From an extensive experience in a special hospital for

hip-disease, where fresh air, abundant nourishment, and
very excellent nursing are provided, the author is learning
more and more to trust to the power of nature in the cure
of even very advanced cases of hip-disease in children,
and he believes that operation is comparatively rarely
necessary, or even warrantable, except for the removal of

sequestra.

Mr Holmes’s? statistics are interesting. He has operated on no
fewer than nineteen cases. Of these seven died, one after secondary
amputation at the hip. Another required amputation and recovered.
Two others died of other diseases without having used their limb.
Of the remaining nine, three were perfectly successful, four were
promising cases, and two unpromising.

Professor Spence in 19 cases had 6 deaths, or a mortality of 31°6
per cent.

Culbertson’s collection gives out of 426 cases, 192 deaths, or 45
per cent.,

Mr Croft, whose skill and success as an operator are well known,
has recorded 45 cases of excision of hip in his own practice; of these
16 died, 11 were under treatment, 18 had recovered, of which 16 had
movable joints and useful limb; the other two are ‘‘potentially
cured.” 2

Mr Wright, of Manchester, out of 100 cases had 85 recoveries and
15 deaths.

Various other incisions have been devised for gaining access to the
joint. The most noticeable are those in which a flap is made instead
of a linear incision. Sedillot makes a semilunar or ovoid flap, the
base of which is just below the great trochanter, and which includes
it, the convexity being upwards and the flap being turned down,
Giross’s modification of this is preferable, being turned the opposite
way, the convexity being downwards (Plate 1II. fig. e.), and the
flap thus being turned up.

R. W, Parker's Operation by Anterior Incision.—An incision, three

1 On the Surgical Treatment of Children’s Diseases, pp. 454-6.
2 (lindical Society's Transactions, vol, xiii, p. 71,
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inches in length, begins half an inch below and external to the
anterior superior spinous process, and runs downwards and inwards,

Cutting boldly, the knife passes deeply between the tensor fascie
femoris on the outside and the sartorius and rectus internally. The
capsule of the {oint is then opened, and a finger passed in to examine
the eavity. The neck is then divided by a narrow saw from above
downwards, which allows the head to be lifted out by a sequestrum
forceps. The cavity of the joint must then be carefully seraped and
cluanseﬂ with a chloride of zine solution, drained, and dressed, This
is chiefly suitable in cases of joint suppuration at an early stage.

Results in successful cases.—Of fifty-two in Hodge's
table, thirty-one had useful limbs, six indifferent, three
decidedly useless, four died within three years, and of the
remaining eight no details are given.

The shortening is always considerable, a high-heeled
shoe being required in most cases; a stick is indispensable ;
in many, crutches are necessary.

Various operations have been devised for the treatment of osseous
anchylosis of the hip-joint when in a bad position. All are more
or less dangerous. Perhaps one of the least dangerous is the plan
of subcutaneous division of the neck of the femur by a narrow saw,
proposed by Mr Adams of London. [t is sometimes a very laborious
operation. :

Excision of Knee-Joint.—Removal of Bone.—In every
case the excision of the joint ought to be complete. Some
attempts have been made to save one or other of the arti-
cular surfaces, but they have proved failures. The patella
has frequently been left when it was not diseased, as is often
the case, but the results have not been such as to recom-
mend such a practice.

Direction of Section of the Bones.—The bones should be
cut transversely, and, as far as possible, be in accurate and
complete apposition. A slight bevelling at the expense of
the posterior margin will produce an anchylosis of the limb
in a very slightly flexed position, which is found to aid the
patient in walking.

S
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It has been proposed by some' to cut both bones
obliquely, so as to obviate the difficulty of making the
transverse surfaces parallel. This involves a still greater
practical difficulty in keeping these oblique surfaces in posi-
tion during the after-treatment.

This plan might possibly be valuable in cases where the
disease was limited to one or other edge of the bone.

Among the various incisions recommended, the best seems
to be the Semilunar Incision.

Operation.—The limb being held in an extended position,
a single semilunar incision (Plate L. fig. B.) is made, entering
the joint at once, and dividing the ligamentum patellz. It
should extend from the inmer side of the inner condyle of
the femur to a corresponding point over the outer one,
passing in front of the joint midway between the lower edge
of the patella and tuberosity of the tibia. The flap is then
dissected back, the ligaments divided, when by extreme
flexion of the limb the articular surface of the tibia and
femur are thoroughly exposed. The crucial ligaments must
then be divided cautiously, and the articular portion of the
femur cleaned anteriorly by the knife, posteriorly by the
operator’s finger, so far as possible to avoid injury of the
artery. The whole articular surface of the femur must then
be removed by a transverse cut with the saw as exactly as
possible at a right angle with the axis of the bone. The
amount of the femur which will require removal will in the
adult vary from an inch to an inch and a half or even more.
It must involve all the bone normally covered by cartilage ;
and this being removed, if the section show evidence of
disease, slice after slice may require removal till a healthy
surface is obtained. Occasionally, if the diseased portion

1 Billroth of Vienna and Pelikan of St Petersburg, quoted from
Heyfelder by Hodge on Lixcision of Joints, p. 161,
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appear limited, though deep, the application of a gouge
may succeed in removing disease without involving too
great shortening of the limb. Specially in children, it is of
great importance to avoid removing the whole epiphysis.
The tibia must then be exposed in a similar manner, and a
thin slice removed ; if the bone be tolerably healthy, even
less than half an inch will prove quite sufficient.

This method has an immense advantage in that it provides
an excellent anterior flap for the amputation, which may be
required in cases where the disease of bone is found too
extensive to admit of the excision being practised.

This method, with slight deviations, is substantially that
described by Richard Mackenzie of Edinburgh, Wood of
New York, Jones of Jersey, and now almost universally
adopted.

Haemorrhage must then be stopped, and that as thoroughly
as possible, by torsion, cold, and pressure, and the flap
brought accurately together with sutures.

In some rare cases, it may be found necessary to divide
the hamstring tendons to rectify spastic contraction of the
muscles ; but this can generally be done quite well from the
original wound.

Holt made a dependent opening in the popliteal space for
drainage. This is unnecessary if the incisions are made
sufficiently far back, and if the wound is properly drained.
It is unsafe, as approaching so close to the artery and veins.
If much bagging take place, the use of a drainage-tube will
prove quite sufficient.

After-treatment.—Wire splints lined with leather and
provided with a foot-piece; special box-splints with move-
able sides, as Butcher’s ;! plaster-of-Paris moulds are used
by Dr P. H. Watson? of Edinburgh and others; this last

1 Operative and Conservative Surgery, pp. 28, 138,
2 On Excision of Knee-Joint, pp. 18, 20,
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form of dressing is the best, and allows the limb to be sus-
pended from a Salter’s swing.

H-shaped Incision—The internal incision should com-
mence at a point about two inches below the articular
surface of the tibia, and in a line with its inner edge; it
should then be carried up along the femur in a direction
parallel to the axis of the extended limb, so as to pass in
front of the saphena vein, and thus avoid it, for a distance
of five inches. The external incision, commencing just
below the head of the fibula, must be carried upwards
parallel to the preceding for the same distance. Both inci-
sions must be made by a heavy scalpel with a firm hand, so
as to divide all the tissues down to the bone. The vertical
incisions are then united by a transverse one passing across
just below the lower angle of the patella. The flaps thus
formed must then be dissected up and down, and the internal
and external lateral ligaments divided, thus thoroughly
opening the joint and exposing the crucial ligaments. These
must be divided carefully, remembering the position of the
artery. The bones are then to be cleared and divided, as in
the operation already described. This is the method of
Moreau and Butcher.!

Patella and Ligamentum "Patelle retained.—* -\ longi-
tudinal incision, full four inches in extent, was made on each
side of the knee-joint, midway between the vasti and flexors
of the leg; these two cuts were down to the bones, they
were connected by a transverse one just over the promin-
ence of the tubercle of the tibia, care being taken to avoid
cutting by this incision the ligamentum patellee ; the flap thus
defined was reflected upwards, the patella and the ligament
were then freed and drawn over the internal condyle, and
kept there by means of a broad, flat, and turned-up spatula ;
the joint was thus exposed, and after the synovial capsule

' Operative and Conservative Swirgery, p. 169,
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had been cut through as far as could be seen, the leg was
forcibly flexed, the crucial ligaments, almost breaking in the
act, only required a slight touch of the knife to divide them
completely. The articular surfaces of the bones were now
completely brought to view, and the diseased portions re-
moved by means of suitable saws, the soft parts being held
aside by assistants.” 1

Results of Excision of Knee-joint :—Holmes's Table of
recent cases from 1873-1878—

245 cases; 25 deaths, and 47 failures.
Spence’s—38 cases; 22 recovered, 11 died.

Buck's Operation for Anchylosed Knee-Joint.—The
principle of this operation is to remove a triangular portion
of bone, which is to include the surfaces of the femur and
tibia, which have anchylosed in an awkward position, and
by this means to set the bones free, and enable the limb to
be straightened. Access to the joint may be obtained by
cither of the two methods already described. Sections of
the bones are then to be made with the saw, so as to meet
posteriorly a little in front of the posterior surface of the
anchylosed joint, and thus remove a triangular portion of
bone; the portion still remaining, and which still keeps up
the deformity, is then to be broken through as best you can,
cither by a chisel, or a saw, or forced flexion. The ends
are to be pared off by bone-pliers, and the surfaces brought
into as close apposition as possible. The operation is a
difficult one, a gap being generally left between the anterior
edges of the bones, from the unyielding nature of the mtegu-
ments behind, and the difficulty of removing the posterior
projecting edges from their close proximity to the artery.
Of twenty cases on record, eight died, and two required
amputation.

' Mr Jones of Jersey, Med. Chir. Trans., vol. xxxvii. p. 68.
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Relation of Age to result in Exeision of Knee-Joint from
Hodge's Tables.
Of 182 complete cases :—
68 below 16 years: 50 1'ecﬂvﬂl'Cﬂ-_18 died; or 26 per cent. died.
114 above 16 years: 55 recovered—59 died; or 517 per cent. died.
Culbertson’s table gives: —

Of 224 under 15 years—42 died; 18'7
379 over 15 years—136 died; 359

Excision of the Ankle-Joint.—In what cases is it to be
done, and how much bone is to be removed ?

In cases of compound dislocation of the ankle-joint, the
tibia and fibula ave apt to be protruded either in front or
behind, When this happens it is a dislocation generally
very difficult to reduce, and when reduced to retain in
position. In such cases, if there seem to be any chance of
- retaining the foot, excision of the articular ends of tibia
and fibula greatly add to the probabilities in its favour. It
may be done without any new wound, and, in general, by
an ordinary surgeon’s saw.

When the astragalus does not protrude, it seems to
matter little for the future result whether its articular sur-
face be removed or not. When, on the other hand, it pro-
trudes, as a result either of the displacement of the entire
foot, or of a dislocation complete or partial of the astragalus
itself, there is no doubt that excision either of its articular
surface or of the entire bone will give very excellent
results. Jiger reports twenty-seven such cases, with only
one fatal, and one doubtful result.

In cases of disease of the Ankle-joint.—Excision has heen
performed a good many times, and should in most cases be
complete. A work like this is not the place to discuss the
propriety of operations so much as the method of perform-

! Tuternational Encyclopedia of Surgery, vol. iv, p, 52,



144 EXCISION OF JOINTS.

ing them, but one remark may be permitted. Few points
of surgical diagnosis are more difficult than it is to tell
whether in any given case disease is confined to the ankle-
joint, and whether or not the bones of the tarsus participate.
If they do even to a slight extent, no operation which at-
tacks the ankle-joint only has any reasonable chance of
success. It may look well for a time, but sinuses remain,
the irritation of the operation only hastens the progress of
the disease of the bone, and the result will almost certainly
be disappointing, amputation being almost the inevitable
dernier ressort.

Methods of Operating :—

Mr Hancock has been very successful by the following
method :—

Commence the incision (Plate II. figs. B. B.) about two
snches above and behind the external malleolus, and carry
it across the instep to about two inches above and behind
the internal malleolus. Take care that this incision merely
divides the skin, and does not penetrate beyond the fascia.
Reflect the flap so made, and next cut down upon the ex-
ternal malleolus, carrying your knife close to the edge of
the bone, both behind and below the process, dislodge the
peronei tendons, and divide the external lateral ligaments
of the joint. Having done this, with the bone-nippers cut
through the fibula, about an inch above the malleolus,
remove this piece of bone, dividing the inferior tibio-fibular
ligament, and then turn the leg and foot on the outside.
Now carefully dissect the tendons of the tibialis posticus and
flexor communis digitorum from behind the internal mal-
leolus. Carry your knife close round the edge of this pro-
cess, and detach the internal Jateral ligament, then grasping
the heel with one hand, and the front of the foot with the
other, forcibly turn the sole of the foot downwards, by
which the lower end of the tibia is dislocated and protruded
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through the wound. This done, remove the diseased end
of the tibia with the common amputating saw, and after-
wards with a small metacarpal saw placed upon the back of
the upper articulating process of the astragalus, between
that process and the tendo Achillis, remove the flj-l"mlal‘_ by
cutting from behind forwards. Replace the parts i sulu ;
close the wound carefully on the inner side and front of the
ankle ; but leave the outside open, that there may b?r a free
exit for discharge, apply water-dressing, place the limb on
its outer side on a splint, and the operation is completed.

Skin, external, and internal ligaments, and the..huues are
the only parts divided, no tendons and no arteries of any
size.l

Barwell’s method by lateral incisions is briefly as fol-
lows :—

On the outer side, an incision over the lower three inches
of the fibula turns forward at the malleolus at an angle, and
ends about half an inch above the base of the outer metatar-
sal. The flap is to be reflected, fibula divided about two
inches from its lower end by the forceps, and dissected ont,
leaving peronei tendons uncut. A similar incision on the
inner side terminates over the projection of the internal
cuneiform bone; the sheaths of the tendons under inner
angle are then to be divided, and the artery and nerve
avoided ; the internal lateral ligament is then to be divided,
the foot twisted outwards, so, as to protrude the astragalus
and tibia at the inner wound. The lower end of the tibia
and top of the astragalus are to be sawn off by a narrow-
bladed saw passing from one wound to the other.”

Dr M. Buchanan of Glasgow has described an operation
by which the joint can be excised through a single incision
over the external malleolus.

1 Lancet, Oct. 1, 1859,
2 Barwell On Diseased Joints, p. 464,
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Results.—So far as can be gathered from cases already
published, the results when it has been performed for dis-
case are often unsafisfactory. Sinuses remain, which
do not heal, the limbs are useless, and amputation is in the
end necessary. The mortality is small—only about 8 per
cent., but when done for gunshot injury it rises to 26 per
cent. In the last Franco-German war, out of 50 cases 26
recovered, 20 died, and in 4 the result was not given,—a
mortality of 43 per cent.

Langenbeck performed it sixteen times during the last
Schleswig-Holstein war (in 1864), and the Bohemian war
in 1866, with only three deaths. In these cases the
operation was subperiosteal.

Excision of the Scapula.—More or less of the scapula
has in many cases been removed along with the arm, and
even with the addition of portion of the clavicle.

Excision of the entire bone, leaving the arm, has now
been performed 42 times with at least 8 deaths: and after
previous amputation at shoulder, 14 times with three deaths.
The procedure must vary according to the nature and shape
of the tumour on account of which the operation is per-
formed. Mr Syme operated as follows:—

In the first case, one of cerebriform tumour of the
bone, he “made an incision from the acromion process
transversely to the posterior edge of the scapula, and
another from the centre of this one directly downwards
to the lower margin of the tumour. The flaps thus
formed being reflected without much hamorrhage, I sepa-
rated the scapular attachment of the deltoid, and divided
the connexions of the acromial extremity of the clavicle.
Then, wishing to command the subscapular artery, I divided
it, with the effect of giving issue to a fearful gush of
blood, but fortunately caught the vessel and tied it with-
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out any delay. I next cut into the joint and round the
glenoid cavity, hooked my finger under the coracoid pro-
cess, so as to facilitate the division of its muscular and
ligamentous attachments, and then pulling back the bone
with all the force of my left hand, separated its remaining
attachments with rapid sweeps of the knife. (Plate I11.
fig. @.)

Mr Syme’s second case was also one of tumour of the
scapula; the head of the humerus had been excised two
years before.

He removed it by two incisions, one from the clavicle a
little to the sternal side of the coracoid, directed downwards
to the lower boundary of the tumour, another transversely
from the shoulder to the posterior edge of the scapula.
The clavicle was divided at the spot where it was exposed,
and the outer portion removed along with the scapula.’

The author has in a case of osseous tumour removed the
whole body of the scapula, leaving glenoid, spine, acromion,
and anterior margin with excellent result and a useful
1.

Large portions of the shafts of the humerus, radius, and
ulna have been removed for disease or accident, and useful
arms have resulted ; but as the operative procedures must
vary in every case, according to the amount of bone to be
removed, and the number and position of the sinuses, no
exact directions can be given.

The author excised the whole ulna, and preserved the
periosteum with an admirable result.

For very interesting cases of such resections reference
may be made to Wagner’s treatise on the subjeet, translated
and enlarged by Mr Holmes, and to Williamson’s Military
Surgery, p. 227.

L8yme On Ewcision of the Scapula, pp. 13-26, 1864,
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Excision of Metacarpals and Phalanges.—To excise the
metacarpal implies that the corresponding finger is left.
Except in cases of necrosis, where abundance of new bone
has formed in the detached periosteum, the results of such
excisions do not encourage repetition, the digits which
remain being generally very useless. It is quite different,
however, if it is the thumb that is involved; and every
effort should, in every case, be made to retain the thumb,
even in the complete absence of its metacarpal bone. For
the good results of a case in which Mr Syme excised the
whole metacarpal bone for a tumour, see his Observations in
Clinical Surgery, p. 38.

The operation is not difficult, and requires merely a
straight incision over the dorsum, extending the whole
length of the bone.

In the same way the proximal phalanx of the thumb may
be excised, and yet, if proper care be taken, a very useful
limb be left. I quote entire the following case by Mr
Butcher of Dublin :—

Excision of Proximal Phalanx of the Thumb.—The
thumb of the right hand was crushed by the crank of a
steam-engine. The proximal phalanx was completely
shivered ; its fragments were removed, the cartilage of the
proximal end of the distal phalanx, and also of the head of
the metacarpal bone, were pared off with a strong knife.
The digit was put up on a splint fully extended. In about
a month cure was nearly complete, a firm dense tissue took
the place of the removed phalanx, and the power of flexing
the unguinal was nearly complete. '

Excision of the Joints of the Fingers.—These operations
may be performed for compound dislocation, specially when

' Butcher's Operative and Conservative Surgery, p. 225.
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the thumb is injured; no directions can be given for the
incisions.’

In cases of disease it is rarely necessary or advisable to
attempt to save a finger, but if the metacarpo-phalangeal
joint of the thumb be affected, excision should be performed
with the hope of saving the thumb. A single free incision
on the radial side of the joint will give sufficient access.

Excision of the 0s Calcis.—In those comparatively rare
cases in which the os calcis is alone affected, the rest of the
tarsus and the ankle-joint being healthy, a considerable
difference of opinion exists as to the proper course to be
followed. By some surgeons it is considered best merely
to gain free access to the diseased bone, and then remove
by a gouge all the softened and altered portions, leaving a
shell of bone all round, of course saving the periosteum and
avoiding interference with the joint. This operation re-
quires no special detailed instruction. We find many
surgeons, among them Fergusson and Hodge, supporters of
this comparatively modest operation. The author has
many times performed this operation with excellent results.
Even when nothing but periosteum is left, the new bone
becomes strong and of full size.

Excision of the whole of the discased bone at its joints,
with or without an attempt to leave some of the periosteum,
has been deemed necessary by others. Holmes, who has
had considerable experience, removes the bone at once by
the following incisions, without paying any reference to the
periosteum :—

Operation.—An incision (Plate I1L fig. r.) is commenced
at the inner edge of the tendo Achillis, and drawn hori-

1 For an excellent case, see Annandale on Diseases of the Finger
and Toes, p. 261,
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zontally forwards along the outer side of the foot, somewhat
in front of the caleaneo-cuboid joint, which lies midway
between the outer malleolus and the end of the fifth meta-
tarsal bone. This incision should go down at once upon
the bone, so that the tendon should be felt to snap as the
incision is commenced. It should be as nearly as possible
on a level with the upper border of the os caleis, a point
which the surgeon can determine, if the dorsum of the foot
is in a natural state, by feeling the pit in which the extensor -
brevis digitorum arises. Another incision is then to be
drawn vertically across the sole, commencing near the
anterior end of the former incision, and terminating at the
outer border of the grooved or internal surface of the os
caleis, beyond which point it should not extend, for fear of
wounding the posterior tibial vessels. If more room be
required, this vertical incision may be prolonged a little
upwards, so as to form a erucial incision. The bone being
now denuded by throwing back the flaps, the first point is
to find and lay open the caleaneo-cuboid joint, and then the
joints with the astragalus. The close connexions between
these two bones constitute the principal difficulty in the
operation on the dead subject; but these joints will fre-
quently be found to have been destroyed in cases of disease.
The calcaneum having been separated thus from its bony
connexions by the free use of the knife, aided, if necessary,
by the lever, lion-forceps, etc.; the soft parts are next to be
cleaned off its inner side with care, in order to avoid the
vessels, and the bone will then come away.1

Attempts may occasionally be made in such an operation
to save a portion of periosteum in attachment to the soft
parts, but success or failure in this seems to have very little
effect on the future result.

1 Holmes' Surgery, 3rd edition, vol. iii. p. 771,
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Hancock's Method.—A single flap was formed in the sole, with the
convexity looking forwards, by an incision from one malleolus to the
other,

(treenhow's Method.—Incisions made from the inner and outer
ankles, meeting at the apex of the heel, and then others extending
along the sides of the foot, the flaps being dissected back so as to
expose the bone and its connexions.!

Excision of Astragalus.—A curved incision on the dor-
sum of the foot extending from one malleolus to the other,
and as far forwards as the front of the scaphoid. The chief
caution required is to divide all ligaments which hold the
bone in place, and dissect it clean on all other parts before
meddling with its posterior surface where the groove exists
for the flexor longus pollicis tendon near which the posterior
tibial vessels and nerve lie.2 In case of complete or partial
dislocation of the astragalus, admirable results follow its
complete removal.

Excision of Astragalus and Scaphoid—An incision
similar to the anterior one in Syme’s amputation at the
ankle. The flap was then turned back from the dorsum of
the foot. The joint was then opened, the lateral ligaments
of the ankle-joint divided, the foot dislocated so as to show
the astragalo-calcanean ligaments, and allow them to be
divided. The bones were then grasped with the lion-
forceps and pulled forwards, while the posterior surface of

the astragalus was very cautiously cleaned, so as to avoid
the posterior tibial artery.®

Excision of Metatarso-Phalangeal Joint of Great Toe.—
Butcher performs it by splitting up the sinuses leading to
the carious joint, exposing it and cutting off with bone-
pliers the anterior third of the metatarsal bone, and the

' Brit. and Forcign Med. Chir. Review for July 1853,

* Mr Holmes in Lancet for February 18, 1850,
9 Ibid. for May 1865.
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proximal end of the first phalanx. He also cuts subcutane-
ously the extensor tendons to prevent them from cocking
up the toe.! Pancoast prefers a semilunar incision. A
lateral incision is usually to be preferred.

The author has performed this excision frequently for
discase; when the whole cartilages are removed, and the
wound is freely drained, an admirable result is obtained.

In cases of compound dislocation of the head of the
metatarsal bone, it will occasionally be found necessary
to excise it either by the original, or a slightly enlarged
wound.

The author lately excised one-half of shaft of metatarsal
and the corresponding half of proximal phalanx of great toe
for exostosis, with antiseptic precautions. The result was a
useful toe with a mobile joint.

Excision of Metatarsal Bone of Great Toe.—For this
operation a quadrilateral flap has been recommended, but
this is quite unnecessary. A single straight incision along
the inner border of the foot, extending the whole length of
the bone, renders it very easy to remove the whole bone
from joint to joint. This is an operation, however, which
is rarely needed, and which would leave a very useless flail
of a toe. The operation, which is at once more commonly
required, and also gives promise of a more satisfactory
result, is the one performed for cario-necrosis of the shaft
only, and in the following mauner :—

A straight incision through all the tissues, including the
periosteum, right down to the bone; then with nail or
handle of the knife to separate the periosteum from the
bone; then with a pair of bone-pliers or a fine saw to
divide the shaft from both its extremities and remove it
entire.”

1 Butcher, Operative and Conservative Surgery, p. 354.
2 See Butcher, Ibid., p. 356.



CHAPTER IV.
OPERATIONS ON CRANIUM AND SCALP.

TrepmiNIiNG AND TREPANNING are the names given to
operations for the removal of portions of the eranium by
circular saws which play on a centre pivot. When the
motion is given to the saw simply by rotation of the hand
of the operator, as is common in this country, it is called
trephining ; when (as used to be the case in this country,
and still is on the Continent) the motion is given by an
instrument like a carpenter’s brace, the operation is called
trepanning.

The nature of the operation varies according to the nature
of the case for which it is performed. Thus (1), it may be
performed through the uninjured cranium in the hope of
evacuating an abscess of the diplee or dura mater, or of
relieving pressure caused by suppuration in the brain itself,
or by extravasation into the brain or membranes; or (2), it
may be required in cases of punctured and depressed fracture,
for the purpose of removing projecting corners of bone and
allowing elevation of the depressed portions; or (3), it is
sometimes used to remove a circular portion of bone in cases
of epilepsy in which pain or tenderness is felt at some limited
portion of the cranium.

L. In cases where the cranium and its coverings are entire.
—There are certain positions where, if it is possible, the
trephine should not be applied. These are the longitudinal
sinus, the anterior inferior angle of the parietal bone, where
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the middle meningeal artery is in the way, the occipital
protuberance, and the various sutures. These being avoided,
a crucial incision is to be made through the skin, and its
flaps reflected. The pericranium should then be raised from
the centre, for a space large enough to hold the crown of
the trephine. The pericranium should never be removed,
but carefully raised and preserved, as its presence will
greatly aid in the restoration of bone.! "he centre pin
should then be projected for about the eighth of an inch
and bored into the bone. On it as a centre the saw is then
worked by semicircular sweeps in both directions alternately,
till it forms a groove for itself. Whenever this groove 13
deep enough the pin should be retracted, lest from 1ts pro-
jection it pierce the dura mater before the tables of the
skull are cut through. Were the cranium always of the
same thickness, and even of similar consistence, the opera-
fion would always be exceedingly easy; but in both these
particulars different skulls vary much from each other, and
thus by a rash use of the insfrument the dura mater may
possibly be injured. The tough outer table is more difficult
to cut than the softer and more vascular diploe, and the
s iner table is denser than either, but more brittle. In many
old skulls, however, the diploe is wanting altogether, and
the two tables are amalgamated, and often very thin.

Great care must be taken in every case o Saw slowly,
to remove the sawdust, and examine the track of the saw
by a probe or quill, lest one part should be cut through
quicker than another. The last turns of the instrument must
specially be cautious ones. When the disk of bone doesnot
at once come away in the trephine, the elevator or the
special forceps for the purpose will easily remove it. If the
abscess, extravasation, or exostosis be then discovered and

| See case by the author in the Fdin. Med. Jour, for June 1868.
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removed, all that remains is to remove any sawdust or loose
pieces of bone, and possibly to smooth off any sharp edges
of the orifice by an instrument called the lenticular. This
is very seldom required, and now hardly ever used.

2. In cases of depressed or punctured fracture the trephine
is occasionally required (when symptoms of compression are
present) for the purpose of enabling the depressed portion to
be elevated. It is unsafe to apply it to the depressed or
fractured bone, lest the additional pressure of the instrument
should cause wound of the dura mater or brain. If i1s
generally applied on some projecting corner of sound bone
under which the depressed portion is locked, and hence it is
rarely necessary to remove a complete circular portion. In
fact very many cases of such displacement may be remedied
more easily by a pair of strong bone-forceps, or a Hey's saw,
applied to remove the projecting portion of sound bone.
The same precautions must be used as in the operation
already deseribed, and the sawing must be done even more
cautiously, as it is rarely more than a semicirele that requires
cutting.

In former days trephining was a much more frequent
operation than it is now, and apparently more successful.
The reason of the greater apparent success can easily be
found in the fact that it was performed in many cases merely
as a precautionary measure against dreaded inflammation of
the brain, which probably never would have appeared at all,
and that the operation itself is one by no means dangerous.
Very numerous applications of the trephine have been made
in the same individual—two, four, six, and even in one case
twenty-seven disks having been removed from the same
skull, and yet the patients have survived.,

Trl?:p]lil.]iﬂg‘ of the Spine.—This operation, first performed
by Cline in 1814, has now, by the greatest exactitude of
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physiological knowledge, been placed in the rank of possible

operations, and has been performed with success by Mac-
Ewen and Vietor Horsley.!

Tumours of the Scalp, Removal of.—By far the most
frequent are the encysted tumours, or wens. These consist
of a thick, firm cyst-wall, which contains soft, curdy, or pul-
taceous matter, sometimes almost fluid, at others dry and
gritty. They are loosely attached in the subcutaneous cellu-
lar tissue, and unless they have become very large, or have
been much pressed on, are non-adherent to the skin.

The treatment is thus very simple. They should merely
be transfixed by a sharp knife, the contents evacuated, and
the cyst seized by strong dissecting forceps and twisted out.

If they have once become adherent, they must be dissected
out in the usual manner, after the adherent portion of skin
has been defined by elliptical incisions.

In the case of large wens on visible parts of scalp or face,
the author avoids scar by the following plan :—

Make a small incision, two lines at most, through skin
only, then with a blunt probe separate the cyst from the
skin subcutaneously ; then, pulling it to the wound with
catch-forceps, empty the cyst and gradually pull it out, as if
taking out an ovarian cyst. No scar but a dimple will
remain,

1 Bpit. Med. Jowr., Jany. 28, 1888.



CHAPTER V.
OPERATIONS ON EYE.

Operations on the Eye and its Appendages.

Operations on the Lids.—

1. For Entropium or Inversion of the Lids, often combined
with Trichiasis, irreqularity of the Cilice.—As in many cases
the entropium seems to depend partly on
a too great laxity of the skin of the 1id,
combined occasionally with spasm of the
orbicularis, the simplest and most natural
plan of operation is (a) to remove (Fig.
vir. @) an elliptical portion of skin, ex-
tending transversely along the whole BICGHPTLS
length of the affected lid, including the fibres of the orbicu-
laris lying below it, and then to unite the edges with
several points of fine suture. (b) o
An improvement on this in ob- ==
stinate cases is proposed by Mr €
Streatfeild (Fig. vi.) He con-
tinues the same incision, but in
addition removes a long narrow
wedge-shaped portion of the tar- Fra. viir.t
sal cartilage, grooving it without entirely cutting it through,

* a. Elliptical incision for entropium ; b. wedge-shaped incision for
ectropium,

T Fig. vin. illustrates Streatfeild’s operation for entropium,—a. sec-
tion of skin; &. section of levator palpebrae ; c. section of cartilage of
lid ; d. section of conjunctiva ; €. wedge-shaped portion excised,
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in such a manner that the retraction of the skin bends the
cartilage backwards, thus everting to a very considerable
extent the previously inverted cilie.'

9. Ectropium is the opposite condition from entropium ;
in it the eyelids are everted and the palpebral conjunctiva is
exposed.

If the result of cicatrix, of a burn, or of disease of bone,
the treatment must be varied according to circumstances,
and in many cases skin must be transplanted to fill the gap.

In the more usual cases resulting from chronic inflamma-
tion the following simple operations are required :—1.
In mild cases the excision of an elliptical portion of con-
junctiva may suffice, the edges must not be left to contract,
but should be brought carefully together. 2. In more
chronic cases, where all the tissues of the lid are very lax,
it is necessary to remove (Fig. vi. b) a V-shaped portion
of lid and skin, and then stitch it very carefully up with
interrupted sutures.

Tumours of Eyelids.—1. Encysted tumours; cysts of the
lids ; tarsal tumour.—VUnder these and similar names are
recognised a very frequent form of disease, chiefly in the
upper lid ; small tumours which rarely exceed half a pea in
size, convex towards the skin, which is freely movable over
them: they give no pain, and are annoying only from their
bulk and deformity.

Operation.—Evert the lid, incise the conjunctiva freely
over the tumour, insert the blunt end of a probe, and roughly
stir up the contents of the cyst, thus evacuating it. If the
tumour is large and of old standing it may be requisite to
cut out an elliptical or circular portion of its conjunctival
wall. The probe may require to be reapplied once or twice
at intervals of two or three days, and in certain rare cases it

1 Ophthalmic Hospital Reports, vol, i. p. 121,
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may be necessary as a last resource freely to cauterize the
inside of the cyst with the solid nitrate of silver.

In 7o case is it ever necessary to excise the tumour from
the outside of the eyelid ; when this has been done in error
there frequently remains an awkward and unsightly scar.

2. Fibrous cysts, frequently congenital, are met with in
one situation, just over the external angular process of the
frontal bone. These are larger in size than the preceding,
ranging from the size of a barley pickle to that of an
almond. Their treatment is excision by a prolonged and
careful dissection from the periosteum, to which they almost |
invariably are adherent.

Operations on the Lachrymal Organs.—In a system of
ophthalmic surgery, various operative procedures might be
detailed under this head, authorized and sanctioned by old
custom. Excision of a diseased lachrymal gland, and re-
moval of stones in the gland or ducts, need no special
directions for their performance, and the operation immedi-
ately to be deseribed, under the head of Sir W. Bowman’s
operation, is applicable in almost every one of the diseased
conditions of the lachrymal canal, sac, and nasal duct, to
the exclusion of all the older methods.

Sir W. Bowman’s Operation.—1In cases of obstruetion of the
punctum, canaliculus, and nasal duct resulting in watery eye,
accumulation of mucus in the canal, and dryness of the nose,
great difficulty used to be experienced in the treatment. To
pass a probe along the punctum was extremely difficult, in
fact, possible only with a very small one, while the common
operation of opening the dilated sac, through the skin, and
then passing probes through thi
found quite useless from the rapid closure of the wound,
unless the treatment was followed up by the insertion and
retention of a style in the nasal duet. This was painful,

s artificial opening, was
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unsightly, often ansuccessful, and even in 8ome cases
dangerous, from the amount of irritation, suppuration, and
even caries of the nasal bones which is set up.

The prineiple of Sir W. Bowman's most excellent operation
ig, that the punctum, canaliculus, and nasal duct resemble in
many respects the urethral passage, and in cases of stricture
require to be treated on the same principle. If, then, it
were possible to pass instruments gradually increasing in
size through the seat of stricture, it would be gradually
dilated. It is, however, in the normal state of parts, im-
possible to pass any ‘nstrument beyond the size of a human
hair past the curve which the canaliculus makes on its
entrance to the duct, hence the proper dilatation cannot be
performed. Again, it 18 found that the puncta, specially the
lower one, are themselves very often to blame, In cases of
watery eye, sometimes because they are inverted or everted,
more often because, sympathizing with the lid, they are
turgid, angry, and inflamed, pouting and closed like the
orifice of the urethra in a gonorrheea.

Qir W. Bowman found that by slitting up the inferior punc-
tum and canaliculus as far as the caruncula, several advantages
were gained :—(1), The swollen, angry, displaced punctum no
longer impeded the entrance of the tears; (2), and chiefly
when the canaliculus was slit up, the curve, or rather angle
which impeded the passage of probes, was done away with,
and the nasal duct could be readily and thoroughly dilated.

Op&?"ﬂﬁﬂﬂ.-——Thﬁ surgeon stands behind the patient, who
is seated, and leans his head on the surgeon’s chest. The
affected lid is then drawn gently downwards on the cheek,
go as to evert and thoroughly expose the lower punctum.
Into this the surgeon introduces a fine probe of steel gilt,
the first inch of which is very thin, especially at the point,
and deeply grooved on one side, exactly like a small (and
straight) Syme’s stricture director.
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Keeping the canal relaxed by relaxing his hold on the
lid, the surgeon now gently wriggles the probe along the
canaliculus, gradually stretching it as the probe advances,
so as to avoid catching the sides of the canal before the
point of the instrument, till he is satisfied that it has fairly
entered the nasal duct. He then stretches the eyelid,
brings the handle of the probe out over the cheek so as to
evert the punctum as much as possible, and then with a fine
sharp-pointed knife enters the groove (Fig. 1x.), and fairly

slits up the punctum and the canal to the full extent. The
incision should be as straight as possible, and through the
upper wall of the canaliculus. A dexterous turn of the in-
Strument upwards on the forehead will generally enable it
to be passed at once fairly into the nose through the nasal
duct, the usual rule being observed of passing it downwards
and slightly backwards, the handle of the probe passing just
over the supraorbital noteh.

For several days after the operation the probe will have
to be passed, both to prevent the wound in the ecanaliculus
from healing up, which it is too apt to do, and also to gradu-
ally dilate the nasal duct if it has been previously strietured.

Probes and directors 'l i1 e requi '
and directors of various sizes are required ; in fact

a+ &
Rough diagram of Bowman’s operation, showing the grooved

di_ru::tur in the punetum, and the knife in the groove just before it
slits up the canaliculus, ‘

L
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very much the same instruments (in miniature) as are re-
quired for the treatment of stricture of the urethra.

Mr Greenslade has invented a very ingenious little nstru-
ment, of which, through his kindness, I am able to show a
woodcut (Fig. x.), for slitting up the canaliculus without
having to fit the knife in the groove.

———

! [

Fia. x.

Pterygium, the reddish fleshy triangular growth, with
its base at the inner canthus, and its apex spreading to and
often over the cornea, requires invariably a small operation
for its removal. In most cases it will be found sufficient
merely to raise the lax portion over the sclerotic with
forceps, and divide it freely, removing a transverse portion.
If it has encroached upon the cornea, the portion interfering
with vision must be dissected off with great care and removed.

In some cases, however, it has been found that after
removal of a large pterygium, a retraction of the caruncle
and the semilunar fold is apt to take place, which renders
the eyeball unpleasantly prominent. To avoid this the
pterygium may be carefully dissected up from its apex to
near its base, and then displaced laterally e ther upwards or
downwards, its apex and sides being stitched to a previously
prepared site of con unctiva.

Operation for Convergent Strabismus.— Division of the
internal rectus.—Subconjunctival operation.—The spring-
wire speculum (¢) separating the lids, the surgeon divides
the conjunctiva by a pair of scissors in a horizontal line
(Pig. x1. o A) from the inner margin of the cornea, a little
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below its transverse diameter to the caruncle, then snipping
through the subconjunctival
tissue, he passes a blunt hook
bent at an obtuse angle under
the tendon of the internal
rectus, and endeavours by
depressing. the handle to pro-
Ject the point of the hook at the wound. Then with suc-
cessive snips of the scissors he divides the tendon on the
hook close to its sclerotic margin. Lest it should not be
freely divided, various dips with the hook may be made to
catch any stray fibres left untouched ; but very great care
should be taken not to wound the conjunctiva beyond the
first horizontal cut in it. The tendon being divided satis-
factorily, the edges of conjunctiva should be replaced, and
the eye closed for a few hours.

The original operation of Dieffenbach, now rarely prac-
tised, consisted in making an incision, © B, across the
tendon, then, by cutting the areolar tissue exposing the
insertion of the tendon, and dividing it freely; after which
the sclerotic in the neighbourhood was to be cleaned and
any band of fibres divided. There are risks on the one
hand of a most unseemly exophthalmos with divergent
squint, and on the other of a retraction of the semilunar fold,
so that the subconjunctival operation is always preferable.

Operations for Divergent Squint.—This very serious
deformity is often the result of the operation for convergent

squint, and is associated with a fixed, leering, and pro-

minent eye, and frequently with most annoying double
vision.

* Diagram of operations for convergent squint—a A, line of suh.

conjunctival incision; n B, line of Dieffenbach’s operation; o, w

ire
speculum,
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1. In a simple case of primary divergent strabismus (very
rare) it is sufficient simply to divide the external rectus In
the manner already described for division of the internal.

9. If secondary to an operation for convergent squint, the
s \dication is to restore the cut internal rectus to a posttion
on the sclerotic a little behind its previous one, as the
cause of the divergence is found in a complete detachment
of the internal rectus. This 1s attempted in various ways.

(1.) Jules Guérin carefully divided the conjunctiva over
it, and sought for the remains of the internal rectus, freeing
it from its attachments. He then passed a thread throu gh
the sclerotic on the outer side of the globe, and by pulling
on it and fixing it across the nose, rotated the eye inwards,
in the hope that the remains of the internal rectus would
secure a new attachment.

(2.) Graefe's modification of this 1s more certain. With-
out any minute dissection he merely separated the internal
rectus, along with the conjunctiva, and fascia over 1, so
that it can be pulled forwards, then cut the external rectus,
and inverted the eyeball toa sufficient extent by means of
a thread passed through the portion of the tendon of the
external rectus which remains attached to the sclerotic.
The risk of all these operations, in which both muscles are
divided, is protrusion of the eyeball from the removal of
muscular tension.

(3.) Solomon’s operation for the radical cure of extreme
divergent strabismus,’ is at first sight a very curious one.
Without going into all the details, the steps are as follows :

a. A square-shaped flap, with its attached base at the
nasal side, is raised, containing the remains of the inner
rectus and its adjacent parts.

b. A flap similar in shape and size, but different in the

\ The Radical Cure of Lixtreme Divergent Strabismis. J. Vose
Solomon, F.R.C.5,, 1861.
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position of its attached base, is made on the other side of
the cornea. It is made by dividing the external rectus just
behind its tendon, and then reflecting forwards the tendon
with its conjunctiva.

¢. These two flaps are united over the vertical meridian
of the cornea by sutures, three generally being sufficient.
This entirely hides the cornea for a time, but eventually
shrivels and contracts, and the remnants are to be cut off
with scissors three weeks after the operation.

Puncture of the Cornea.—Paracentesis of the Anterior
Chamber.—Tapping of the Aqueous Humour.—This very
simple operation is in many cases extremely useful. In
cases of corneal ulcer, the result either of injury or disease,
where there is much pain in the bone, and evidence of ten-
sion of the globe, it gives great relief, and when repeated
at short intervals greatly hastens a cure. Sperino of
Turin recommends its frequent use in cases of chronic
glaucoma.

Operation.—The surgeon stands behind the patient, who
is seated ; the lids being fixed, the upper by the surgeon’s
left hand, and the lower by an assistant, the cornea is pune-
tured a little in front of the sclerotic margin, either with a
broad needle, or, what is as good, a well-worn Beer's knife,
Care must be taken on entering the knife, on the one hand,
not to wound the iris, which is sometimes arched forwards
in the cases of commencing glaucoma, and, on the other,
fairly to enter the anterior chamber, not merely split up the
layers of the cornea. On withdrawing the cataract knife,
the aqueous humour gets out by its side, aided by a slight
turn of the knife, sometimes with great force, and in much
larger quantity than usual. If the operation has been done
by a needle, a blunt probe requires to be introduced on the
removal of the needle. Once punctured, the remarkable
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fact is that the same wound suffices for many succeeding
tappings, which are effected by pressing the probe into the
wound day after day, sometimes several times a day, with
oreat relief to the symptoms. If the probe is to be used
for succeeding evacuations, the operator must be careful
to remember the exact spot at which the needle or knife
was entered. To facilitate remembering it, it is best,
when nothing prevents it, to operate always in the same
spot.  Sperino chooses the horizontal meridian of the
cornea at the temporal side, at the junction of the cornca
and sclerotic.

Cataract Operations—Here we cannot enter into any
discussion of the pathology of cataract and the varieties of
it. Enough for our purpose to know that the lens is in
some cases hard, in others soft, and that thus in the latter
it may be removed piecemeal, and by a small incision, while
in the former, removal must be almost entire, and by a
larger opening.

In cataract, the lens, which should be transparent, has
become opaque, and the object of treatment is to get it out
of the line of sight, to prevent it from obstrueting, now that
it can no longer assist sight.

The operations used for this end may be classed under
three heads:—

1. Operations for the removal of the lens out of the way
without its removal from the eye.—These used to be exten-
sively practised under the name couching, and are of two
kinds,— Depression, where the lens is simply pushed down
from its place by a needle ; Reclination, in which it is shoved
backwards (turning on its transverse axis) as well as down-
wards, These are relics of old surgery, and very rarely
practised by any oculists of eminence, as, though easy to
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perform, and with very flattering immediate results, the
risks of chronic inflammation of the whole globe and injury
to the retina are very great.

9. For solution.—The Needle Operation.— Suitable (among
other cases) especially in congenital cataracts in infants, and
in cases of diabetic cataract.

The principle of this operation is that the lens, once
the capsule is freely opened in front and the aqueous
humour admitted, is found rapidly to become absorbed and
disappear, if the cataract has been a soft one.

Operation.—A needle with a lance-shaped head is to be
used. It should be so made that the rounded shaft of the
needle is just large enough to play freely in the wound
made by the broader point, and yet not so small as to allow
the aqueous humour to escape rapidly. The pupil has been
dilated, the patient is lying on his back, and the globe is
fixed by forceps attached to the conjunctiva of the inner
side of the eye, and held by an assistant. The surgeon then
enters the needle close to the sclerotic margin of the cornea,
carries it fairly on in the anterior chamber, till the centre of
the pupil is reached. He then, by bringing forward the
handle, projects the point backwards against the anterior
capsule, which he freely lacerates with the point and edge
in several direetions.

In infants, where processes of repair go on very rapidly,
the whole lens may be freely broken up. In diabetic
cataract, or indeed in all cases of solution, where the patient
is adolescent or adult, or the eye at all weak, only
a small portion of the lens should be attacked at one
sitting.

The needle should then be withdrawn gradually and with
great care, tifnt the broad axis of the blade be in exactly
the same position in which it entered, s.e, flat and parallel
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with the iris, lest the iris be wounded, entangled, or pro-
lapsed.

The eye is then to be closed for twenty-four hours; if
there is much pain, atropia must be freely used.

Varieties in the Operation.—Some use two needles at once
for breaking up the lens. Some surgeons prefer to enter
the needle through the sclerotic ; this complicates the opera-
tion and renders it less certain, as the point of the needle 1s
of course out of sight in its progress between the iris and
the lens.

Fven in children this operation requires in most cases to
be repeated at least once, while in adults it may be required
at short intervals for many months.

3. By Extraction.—In these operations the lens is at once
removed from the eye—

(1.) By linear, or perhaps, more correctly, rectilinear
s eision. This method is specially suited for cases of soft
cataract.

Operation.—A fine spear-shaped needle is very cautiously
introduced through the cornea, about a line from 1ts outer
margin, and the anterior capsule lacerated, and the lens
broken up, great care being taken not to injure the posterior
capsule. The pupil must then be kept freely dilated, the
wound heals at once, and the aqueous humour reaccu-
mulates.

From three to six days after this first operation, a linear
incision (Fig. xI1.) 18 made in the outer side of the cornea
by a straight stab from a double-edged knife, or rather
spear. The size of the incision must vary with the size and
consistence of the lens, and can be regulated by the breadth
of the knife and the distance to which it is entered. By
careful withdrawal of the knife, in many cases a large
portion of the soft lens can be removed along with it, and
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then what remains must be cautiously lifted out by a flat
spoon introduced through the wound, and behind the remains
of the lens.

Fia. xII.

Fro. xir.

Care must be taken lest any of the lens substance remain
in the wound ; with this precaution the incision generally
heals rapidly, and with much less risk of general inflamma-
tion of the ball than in the ordinary flap operation of
extraction.

ExrracrioNn oF Sorr Cararacr ny Suction.—Mr T. P. Teale, of
Leeds,! has invented an instrument by which the removal of soft
cataract 1s made more easy, through a linear incision by suction, ap-
plied through the medium of a hollow curette furnished with an india-
rubber tube and mouth-piece.

The curette is of the usual size, but is roofed in (instead of being
merely grooved) to within one line of its extremity, thus forming a
tube flattened above, but terminating ina small cup.  This is screwed
into an ordinary straight handle, which is hollow for a short distance,
far enough to join with a second tube fixed at right angles to the
handle, and into which the india-rubber pipe and mouth-piece, through
which suction is to be made, is attached. In many cases it seems to
serve its purpose extremely well.

Certain points require attention :—1, That the puncture to admit
the curette is large enongh; 2. That its end be sufliciently rounded ;
3. Its open end must be held in the area of the pupil, and not allowed

' Ophthalmic Hospital Reports, vol. iv, part i, p. 197,
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to pass behind the iris, else there is great risk of the iris being
drawn in.  Among other advantages claimed by its inventor,
the E]Jli?f seems to be a more thorough removal of the lens than by
the ordinary means, and consequently less risk of opaque deposit in
the posterior capsule.

(2.) Extraction by Flap.—When properly performed in a
suitable subject, and when free from accident, this operation
is one of the most thoroughly beautiful and satisfactory in
the whole domain of surgery; but it is difficult and liable
to many risks which neither skill nor caution can com-
pletely guard against.

It is required in many cases of hard cataract, which are
amenable neither to solution nor linear extraction.

Operation must be considered in various stages :—

a. To make a flap of cornea large enough to permit of
the removal of the entire lens without pressure or bruising.
To make it of cornea only, to prevent the escape of the
vitreous, and to avoid injury of the iris.

The great difficulty in making the required section of the
“cornea 1s, that we are debarred from using scissors or any
ordinary knife or scalpel in making it, for this reason, that
the sawing movements required in all ordinary cutting are
inadmissible here, as any withdrawal of the blade, however
slight, would permit evacuation of the aqueous humour,
and at once be followed by prolapse of the iris before the
knife. Hence we are compelled to make the requisite flap
by one steady push of a knife, which, too, must be of such
a shape as in its entrance constantly to fill up the wound it
makes. Very various shapes and sizes of knives have been
proposed, the one called Beer's knife being the sort of model
or common parent from which all the others are derived.
[t is triangular in shape, with a straight back, about
12-10ths of an inch in length, and 4-10ths broad at the
base of the blade, tapering at a straight edge from its
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base to its point, and also diminishing in thickness to the
point.

Considerable difference of opinion exists as to the relative
merits of an upper or lower section of the cornea. The
general view at present seems to be that an upper section is
to be pmfmmd but in cases where the surgeon is mot
ambidexterous, it is better that he should make the section
which lies easiest to his hand than attempt an upper section
in a less favourable position.

The patient should be placed flat on his back, the lids
should be gently opened, the upper one by the surgeon, the
lower one by his assistant, who is to press the lid down-
wards against the malar bone without exercising any pressure
on the ball, The eye should be still further steadied by
the conjunctiva and subjacent cellular tissue on the
inner side being seized by a pair of catch-forceps, still with
no downward pressure on the ball. The point of the knife
must then be introduced about a line from the outer sclerotic
margin of the transverse diameter of the cornea (Fig. xm),
the blade being held parallel with the fibres of the iris,
pushed steadily across the anterior chamber, and protruded
as nearly as possible at the corresponding spot at the inner
side of the cornea. The aqueous humour should not
escape till the section is completed. TIf it does, the iris is
almost certainly projected forwards and entangled in the
blade of the knife, a most annoying aceident, and one which
is not easily remedied. The books tell us of various man-
ceuvres by pressure or otherwise, by which the iris may be
pushed back. Practically, however, if it has once occurred
it is not easily saved from being cut. If a small portion
only is involved, it is not of much consequence ; if a large
portion be in danger, it is sometimes necessary to withdraw
the knife before the section is completed, and finish it with
a probe-pointed, curved bistoury.
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If, however, the flap is safely finished, the lids ghould be
gently allowed to close for a few seconds.

On opening them again the surgeon must decide whether
the corneal flap is sufficiently large to allow the lens to
come out without force ; if not, he must enlarge it either by
the narrow probe-pointed “secondary knife” or by a pair
of sharp scissors. Ocecasionally the lens, and even a little
vitreous humour, may escape at once on the section being
completed, but this is not to be desired.

b. Laceration of the Capsule of the Lens—This is per-
formed by insinuating a sharp curved needle under the
corneal flap, avoiding the iris, and then tearing up the an-
terior capsule through the dilated pupil, the chief point to
be attended to being that the capsule be lacerated in its
entire length.

c. Removal of the Lens.—This must be done with the
most extreme caution and gentleness, lest the vitreous hum-
our be also evacuated. The surgeon’s object is to tilt
the lens so as to turn it slightly on its transverse axis,
and cause the edge nearest the section to rise out of the
capsule and appear at the wound. This is best done by
gentle pressure at the required spot by the back of the
needle, or by a common probe. When the lens begins to
protrude the pressure must be very gentle, lest it be forced
out suddenly and the vitreous follow it.

Soft portions of the lens are apt to remain adherent to
the wound in the cornea.  These must be removed by
scoop or probe.

Varieties in the method of Flap Exiraction.—Jacobsen
of Konigsberg in every case gives chloroform. He always
makes his flap in the boundary line of the cornea and the
sclerotic, through a vascular structure, and he believes
that union is on this account more rapid, and after ex-
traction removes that portion of the iris which appears to
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have been most exposed to bruising during the exit of the
lens.

The operation of extraction may in many cases be either
preceded or followed by iridectomy, as proposed by
Mooren, Von Graefe, and others. The following operation
seems to diminish the risks to a very great extent:—

Professor Von Graefe's Operation.—The lids are separated by a
speculum, and the eyeball is drawn down by ihl‘ﬂﬁp%qlﬂﬂﬂﬁd immedi-
ately below the cornea. The point of a small knife, of which the
edge is directed upwards, is inserted at a point fully half a line from
the margin of the cornea near its upper part, so as to enter the
anterior chamber as peripherally as possible. The point should not
he directed at first towards the spot for counter-puncture; nor till
the knife has advanced fully three and a half lines within the visible
portion of the anterior chamber, should the handle be lowered and
the point directed so as to make a symmetrical counter-puncture,
which will give the external wound a length of four and a half or
five lines, As soon as the resistance to the point is felt to be over-
come, showing that the counter-puncture is effected, the knife must
at once be turned forward, so that its back is directed almost to the
centre of the ideal sphere of the cornea, whether the conjunctiva is
transfixed or not, and the scleral border is divided by boldly pushing
the knife onwards and again drawing it backwards. This portion of
the operation is concluded by the formation of a conjunctival flap a
line and a half or two lines in length, A section thus made is almost
perpendicular to the cornea, a circumstance much facilitating the
passage of the lens, and the line of ineision is nearly straight, so that
the wound does not gape. The iris should be excised to the very end
of the wound, and the capsule most freely opened by a V-shaped
laceration. Any lens, even the hardest, may then be removed with-
out the introduction of an instrument into the eye, but Von Graefe’s
experience shows it to be advisable to assist the evacuation by the
hook in about one case in eight. In a certain number of cases
the lens will escape without difficulty when the operator presses
on the posterior lip of the wound, especially when the back of the
spoon is made to glide along the sclera; should this not occur,
Von Graefe uses a peculiar blunt hook, or occasionally, though
rarely, a spoon. A compressing bandage is applied, and replaced at
intervals. !

' Biennial Retrospect for 1865-66. Syd. Soc., pp. 363-4. For
a thorough discussion of the merits of this operation, see papers by
Von Graete in Brit. Med. Jour, for 1867, vol. i. pp. 379, 446, 499, 657,
760,
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Von Graefe’s statistics of the old operation prior to 1868
were of 1600 cases : '—

Complete sucecess, . . S0 mericent,
Partial success, : TR [ DR
Failure, . : LS A T

Of his own method, 600 cases :—
Complete success, . . 904 per cent.
Half success, . . SRS
Failure, . A : ChaMOER

Dr Knapp's own results of 1000 cases by Von Graefe's
method : *—

Good results, . . . 854 per cent.
Moderate, / ) e - e
Failure, . : TR o TR

We are recommended to perform it in two sets of cases:—

1. Those in which the eye is known to be unhealthy and
liable to inflammations, specially of iris, retina, or choroid.

In cases where the patient has already lost an eye, Von
Graefe thinks iridectomy should always precede extraction.
In the above, then, it is a precautionary measure, and, if
convenient, should be performed three, four, or even six
weeks before the extraction.

2. It is recommended to be performed at the same time
as extraction in all cases in which the operation has pre-
sented any special difficulties, or has not gone smoothly,
e.g. in cases where the lens has required much force to expel
it, either from the flap of cornea being too small, or from
adhesions between the lens and capsule; or, again, In cases
in which there is a tendency to prolapse of the iris, in which
any of the cortical substance has been necessarily left behind,

' Klinische Monatsblditter, 1868, pp. 14-17,
2 Transact. of Am. Oph. Society, vol. iv. p. 422,
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or in which old adhesions had existed between the iris and
capsule, or between the cornea and iris,

The whole question of choice of operation has recently
(1887) been reopened by Professor Schweigger of Berlin,
who advises a return to the old flap operation, to avoid
needless maiming of the iris.! ~ Statistics are as yet few and
unfavourable.

Operations for Artificial Pupil.—The cases are by no
means unfrequent in which 1t 1s necessary to remove or
destroy a portion of the iris to admit light to the retina.
In cases of excessive prolapse of the iris after extraction of
the lens, where the iris has formed adhesions to the wound,
and still more frequently in cases where central opacities of
the cornea have fairly occluded the natural pupil, the only
chance for vision is to enlarge the old one, or make a new
pupil by removal of the iris.

Very various operations have been proposed, and exceed-
ingly numerous and complicated instruments invented for
this purpose. We can notice here only one or two of the
most approved procedures :—

L. Incision is the simplest.

This is practicable and effectual only in cases where the
iris is so far healthy as still to retain its contractile power,
and so far free from adhesions as to be able to make use of
it. The best example of such a case is that of a cataract, in
which after extraction a prolapse of the iris has occurred to
such an extent as to obliterate the pupil, and where, at the
same time, the only adhesions are to the wound, none to
the cornea,

Operation.—A double-edged needle is introduced throu gh
the cornea near its margin; on arriving at the place where
the pupil ought to be, one edge is drawn against the Iris,

' drchives of Ophthalmology, vol, xvi. p. 455.
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and divides it transversely, if possible, without injuring the
lens; the fibres of the iris start back, contract, so that a
sufficiently large central pupil may be obtained.

2. Excision—In the far more frequent cases in which
there exist adhesions between iris and cornea, or iris and
anterior capsule, incision is not sufficient, and it is necessary
to excise a portion of the iris,

The simplest and safest operation is the following :—

The patient recumbent, and the lids held apart by a
speculum, the eyeball should be steadied by the forceps of
an assistant. A broad cutting needle should then be intro-
duced at the lower or outer edge of the corneal margin.
This must be very gently withdrawn so as to retain as much
aqueous humour as possible. Into the wound thus made
the surgeon must introduce the blunt hook (known as
Tyrrell’s) at first with its point forwards, then, on arriving
opposite the edge of the pupil, which it is intended to
enlarge or replace, with its point turned backwards, so as to
hook over the edge of the iris and thus drag on it. Once
the hook has fairly got hold, it must again be rotated for-
wards, and withdrawn in the same direction as it was put
in. The iris thus pulled out of the wound is to be cut off
with a pair of fine scissors, so as to remove a sufficient
amount to make a new pupil of the required size.

But in those cases in which the whole or greater part
of the pupillary margin is adherent, the blunt hook will
not do, because there exists no edge round which to
hook it. One of two plans is generally chosen to remedy
this :—

(1.) A free incision made with a double-edged needle ;
through this a pair of canula forceps is introduced, with
which a portion of iris is seized and dragged to the external
wound ; it can then either be cut off or tied (see Iridesis) ; or,

(2.) A previous attempt may be made to free a portion
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to form an edge to catch hold of, either by incision or by
Corelysis (q.v.)

Iridesis.—Critchett's Operation of Ligature!—Patient
being put under chloroform, the ball is fixed by the wire
speculum, and also by a fold of conjunctiva being seized by
forceps. An opening is then made with a broad needle
through the margin of the cornea, close to the sclerotic, just
large enough to admit the canula forceps, with which a
small portion of iris close to its ciliary attachment 1s seized
and drawn out; a piece of fine floss silk, previously tied in
a small loop round the canula forceps, is slipped down and
carefully tightened round the prolapsed portion. This
speedily shrinks, and the loop may generally be removed
about the second day. The chief advantage claimed for
this method is the ease with which the size of the new pupil
can be regulated. It is also suitable in cases of conical
cornea, where it is wished to change the form of the pupil
into a narrow slit.

N.B.—The ends of the ligature must be left sufficiently
long to avoid any risk of their being drawn out of sight into
the substance of the cornea, or even into the ball, by
retraction of the fibres of the iris.

Corelysis.—Freeing of the Pupil.—An operative proced-
ure for separating posterior adhesions of the iris to the lens.
In it the surgeon hopes to act, not on the iris, as in the
operations for artificial pupil, but only on the bands of false
membrane which distort the pupil.

The operation is briefly as follows:—The eye being
firmly held by a wire speculum, and forceps pinching up
the conjunctiva, a broad needle is passed rapidly through
the cornea at a point which may give easy access to the
adhesion to be torn through. This point is generally at the

' Oplthalmic Hospital Reports, vol. i, p. 224.
M
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opposite margin of the irregular pupil, so that the needle
may pass through the cornea in front of the one side “of the
iris, then through the orifice of the pupil, so as to reach the
back of the other side. The needle is withdrawn gradually,
so as to lose as little of the aqueous humour as possible,
and then the spatula hook, called after the inventor of the
operation, Mr Streatfeild, is introduced. It is used first as
a spatula, that is, with its blunt, though polished edge, to
separate the adhesions, and if this is

unsuccessful, as a hook (Fig. xiv.), so o
as to catch and tear thém. n c}ascs ﬁ >
which resist the instrument used in ':_j‘__e’_):)

both of these ways, Mr Streatfeild =
has used very fine canula-scissors to =

cut the adhesions.! Such a further
complication of the operation practically alters its character
into an operation for artificial pupil, ¢.v.

Iridectomy.—In cases of acute glaucoma, irido-choroiditis,
and all deep inflammations of the eye in which the ocular
tension is increased, also in certain cases of flap extraction
already alluded to, the operation of iridectomy as originally
proposed by Von Graefe will be found of use.

Operation.—The patient recumbent, and the eye absolutely
fixed by speculum and forceps, a linear incision, varying in
length from one-sixth to one-fourth of an inch, 1s made just
at the margin of the cornea. The point of election is the
upper pole of the cornea. The lens must not be wounded.
The best instrument for making the section is an ordinary
linear extraction knife, bent at an angle to admit of its being

* g, iris ; b, lens; c,cornea. The hook is seen applied to the adhe-
sion between lens and iris.

| Streatfeild on Corelysis, Ophthalmic Hospital Reports, vol. ii.
p. 309.
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introduced from above. The iris will protrude through the
wound, or, if adherent, must be drawn out by forceps, and
then is to be cut off with scissors. The operation is rarely
successful, unless a third, or at least a fourth, of the iris be
removed.

Excision of a Staphylomatous Cornea.--There are
certain cases in which the whole or greater part of the
cornea bulges forward in a great blue projecting tumour.
It is very ugly as it protrudes between the lids and prevents
their closure; besides this, from its exposure it frequently
inflames, even ulcerates, and has a most injurious effect on
the other eye. In the cases suitable for operation vision is
completely gone, without hope of its restoration by any
operative procedure.

The best thing for the patient is to have just enough of
the staphyloma removed to enable the remains of the eye-
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ball to form a good stump for an artificial eye.  Various
means have been suggested for doing this, varying in extent

* The staphyloma with the needles inserted, the lids held asunder
by a spring speculum. The elliptical dotted line shows the amount
tl.:.i be removed ; the vertical one, the position of the preliminary in-
cision with the Beer's knife,

T Resulting stump after the stitches aye inserted.
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and severity from a mere shaving off the apex of the
staphyloma to excision of the whole eyeball.

By far the best method of operating is the one proposed
and practised by Mr Critchett.

The object of it is to remove an elliptical portion of the
front of the staphyloma, or the whole staphyloma, when it
is possible, and at the same time to prevent as far as possible
the escape of the vitreous.

Operation.—Three, four, or five small curved needles
armed with thread are passed through the staphyloma from
above downwards, being each entered a little above the line
of the intended upper incision, and brought out a little
below the line of the intended lower one (Fig. xv.)

To remove the included elliptical portion, Mr Critchett
pierces the sclerotic with a Beer’s knife, just in front of the
tendinous insertion of the external rectus. Through this
incision a pair of probe-pointed scissors is introduced, and
the piece cut just within the points of the needles. On the
removal, the needles, which have retained the vitreous by
their pressure, are drawn through and the threads cautiously
tied.

Union by first intention very often occurs, and an excel-
lent stump is left with a narrow depressed transverse
cicatrix ! (Fig. xvI1.)

Extirpation of the Eyeball.—1. Of the Eyeball only.—
A circular incision should be made with curved scissors
through the conjunctiva, a little beyond the corneal margin,
then, beginning with the external rectus, muscle after muscle
<hould be raised with the forceps, and divided, after which
the optic nerve 1s cut through with the scissors. A slight
preliminary extension outwards of the optic commissure will

1 Ophthalmic Hospital Reports, vol, iv, part 1.
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facilitate the dissection, and must be secured with metallie
sutures ; any vessels should be tied, and the orbit filled up
with a light compress of charpie secured with a bandage.

2. Of the contents of the Orbit.—This may be required for
malignant disease, but with a very poor prognosis. The
optic commissure should be freely divided, and then, by
bold strokes of curved scissors, or curved probe-pointed
bistoury, the orbit may be fairly emptied by scooping out
its contents. - Even the periosteum may require to be
scraped off, and the optic nerve divided as far back as
possible. The hzmorrhage may be pretty smart, but can
generally be easily checked by compresses; if necessary,
these can be soaked in the solution of the perchloride of
iron.

The author has done this operation many times, in cases ex-
tensive and of old standing, for malignant disease, melanotic
and encephaloid. All have recovered from the operation,
and in no instance has there been any trouble in stopping
the bleeding, though in many, especially in the young, the
tumour has recurred locally or in a new situation with
startling rapidity.



CHAPTER VL
OPERATIONS ON THE NOSE AND LIPS.

Rhinoplastic Operations.—The operations for the re-
storation or repair of lost or mutilated noses are so various,
and the minuteness of detail necessary for full description
of them so great, that a complete account in a manual
such as this is impossible; a brief notice of some of the
most important varieties of the operation is all that can be
given.

Principles.—1. It is necessary in every case that a suit-
able edge be prepared on which fo fix the flap of skin,
however obtained. To be suitable, this edge should be
(«) made in healthy skin, not in old or weak cicatrices;
Lence no trace of the original disease should be left; (b) it
should be made thoroughly raw, by the removal of an
appreciable amount of its edge; it should be pared, not
merely seraped.

9 Tt is useless to attempt to restore a mose unless the
patient is in good general health, well nourished, and per-
fectly free from all remains of disease in the nose or its
neighbourhood. The flaps which are to form the new nose
may be obtained either from (1), the cheeks; (2), the fore-
head; (3), a distant part either of the patient or of another
person.

(1.) From the Cheeks—When the cheeks are healthy,
and specially if they are tolerably full and lax, the flaps
from the cheeks produce much the most satisfactory result.
As performed by Mr Syme, the operation consists in the
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shaping of two equal flaps (4, ) from the skin of the cheek
at each side, having the attachment above. A site for cs‘mh

- pe. flap is formed by the E}ﬂl'eful paring

L) l away of the whole thickness of the
5T 2F A8 edge D'f the cavity of the lost organ

i ' (see Fig. xvin)

The flaps are then raised from
their attachments to the upper jaw-
bone, and approximated in the

Fie. xvir* middle line by several points of
metallic suture, and the outer edges stitched to the raw
surface on each side at a proper distance from the nasal
orifice. If any septum remains of the old nose, it may be
made very useful as a fixed point, a straight needle being
thrust through one flap close to its outer lower edge, then
through the septum, and out at a corresponding point of the
other flap. The edges of the wound left in the cheek at
each side can generally be, to a certain extent, approxi-
mated by silver stitches (B, B), and the triangular portion
(¢, ©), which is necessarily left to heal by granulation,
proves an advantage, as by its depression it enhances the
apparent height and prominence of the new organ. The
cavity should be very gently distended with lint, and may
be supported by the blades of a small pair of forceps, applied
so as to embrace the nose.

(2.) From the Forehead.—The Indian operation may be
used as a last resource, in cases where, from disease, the
cheeks also have suffered, and are not to be trusted to for flaps.

Operation.—1. It should be decided as to the shape and
size of the portion of skin necessary, by fitting on pieces of
soft leather or moulding wax. To allow for shrinking, the

* Operation for formation of a new nose from the checks J
approximated in middle line ; B &, outer part of bed of fap
up; ¢ o, triangle at each side left to granulate.

A A, flaps
s stitched
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flap should be made at least one-third larger than is at first
apparently necessary. The exact boundaries of the flap to
be raised should then be marked out on the forehead by
lightly pencilling it with nitrate of silver, the mark from
which is not effaced by blood, as is sure to be the case with
an ink line. Various shapes have been proposed for the
flap varying in length of neck, in the shape of the angles,
and especially in the arrangements made for the formation
of a columna. Some (as Liston) prefer afterwards to provide
for the columna separately, by a flap raised from the upper
lip in a subsequent operation.
The flap is then to be raised
from the forehead, care being
taken not to injure the peri-
osteum. The incision is to be | \
carried lower down on the side \\/; ',“E"‘**
. Sl
(generally the left), to which the O‘
flap is to be twisted. The flap \|
is then to be brought round
(Fig. xvir.) and carefully fitted
on to the edges previously pre-
pared for its reception. The neck
must be left as lax as possible,
lest by tight twisting the supply
of blood be cut off, and the flaps Fre. xvur.*
thus deprived of nourishment. Both silk and metallic
sutures are recommended. Hamilton of Dublin,’ after a
large experience of both, prefers the former.

* Operation for formation of a nmew nose from the forehead :—a,
prominence of flap which is to be used as septum; b, left-hand corner
of flap, which is twisted and fastened at ¢; d, one of the tubes or
quills over which the nose is moulded. —(Modified from Bernard and
Huette.)

1 The Restoration of a Lost Nose by Operation, p. 57; an excellent
monograph on the subject.
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There are various risks; sloughing of the whole flap at
once, shrinking of it after weeks or even months; certain
inevitable drawbacks, as the cicatrix on the forehead, the very
various and ludicrous changes of colour to which the new
organ is subject,—these cannot be remedied by further
operation. Two points generally require a second use of
the knife a few weeks after :—(1.) The neck of the flap is
sure to be redundant and prominent, but can be pared.
(2.) The columna almost always requires improving, and,
in Liston’s method, to be made. He pared the inner surface
of the apex of the nose, and then raised a central flap of the
lip in the middle line, about a quarter of an inch broad, and
extending from the remains of the old septum to the free
border, raising it from the gum, and stitched the free end
of it to the prepared apex, bringing together the two
divided portions of the lip by ordinary harelip sutures. The
columna, if redundant, could be shaved down, and it was
found that the mucous surface very quickly became like
skin on exposure.

For other points with regard to the operation, reference
may be made to the works of Liston and Skey, and
Hamilton’s monograph, referred to above.

Note.—The tongue and groove suture proposed by Pro-
fessor Pancoast, and recommended by DProfessor Gross, is
said to be specially suitable for such plastic operations. It
1s very complicated, as it requires one edge to be hevelled
to a wedge shape, the other being grooved to include the
wedge, thus opposing four raw surfaces, which are retained
in contact by being transfixed by fine silk sutures.

(3.) There are certain cases in which neither cheeks nor
forehead are available for flaps, and yet the patients press
very much for some operation. If they have patience and
determination, the Taliacotian or Italian operation may be
attempted.
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Without going into detail, the principle of it is as follows
—1. A piece of skin of suitable size was marked out over
the left biceps, and defined by two longitudinal incisions,
and raised from the subcutaneous cellular tissue, thus being
left attached by its two ends only; a piece of linen was
pulled below it. 2. After a few days the upper end was
also divided, and the flap thus contracted. In a few days
more the sides of the old nose were made raw, and the
upper free surface of the flap also made raw and stitched to
them, the arm being fastened up by a most elaborate series
of bandages. 3. After a fortnight in this position, the last
attachment of the flap to the arm was severed, and the new
nose could then be modelled at pleasure.

The literature of the subject is exceedingly curious, espe-
cially the cases in which the new material was obtained
from an accommodating friend or servant.

Operative Treatment of Lupus.—We may here notice
a mode of treatment which has admirable results. The
patient being put deeply under an anzsthetic, the surgeon
with a sharp spoon carefully pares away all the diseased
tissues, and then destroys the base either by nitric acid or
a strong solution of chloride of zine. The author has done
this in a great number of cases with excellent effect.

Nasal Polypi, Removal of —Of these there are different
kinds.

1. Ordinary Mucous Polypi.— These grow from the
spongy bones, generally the superior one, are non-malignant
in their character, soft and vascular, often fill up the whole
of both nasal cavities, and frequently hang down behind
into the pharynx. The practical point to remember is
that, however large and numerous they may be, they
invariably have their origin from a comparatively limited
spot, the edge of the spongy bone, and always hang
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from a narrow neck. Hence the treatment is easy and
satisfactory, if the neck be attacked, and not the body of
the tumour.

Slightly curved, narrow-bladed forceps should be passed
along by the side of the superior spongy bone, with their
blades open, till the neck of the polypus is seized. Holding
it firmly, the forceps should then be slowly twisted round
till the neck is destroyed and the polypus detached. This
should be repeated till the patient can blow freely through
both nostrils. If attempts are made to seize the body of the
polypus, it will break down under the forceps, bleed, and
give much trouble.

Various operations by galvano-cautery wire snares, etc.,
have been devised, greatly to the benefit of the operator’s
pockets.

2. The Fibrous Polypus.—This form is fortunately much
more rare than the other. It is almost invariably single,
18 attached to the posterior margin of the nares by a narrow
but very strong root, 1s extremely firm in consistence, may
grow to a large size so as to obstruct both nostrils, gener-
ally gives rise to severe and frequent hemorrhages. The
hemorrhage during any attempt to remove it is generally
of the most severe character, but ceases immediately on its
complete detachment.

We owe nearly all that we do know about the treatment
of this form of polypus to Mr Syme. His method is—By
the ordinary polypus forceps described already, he seized
the tumour through the nostril, and then with the fore
and middle fingers of the left hand introduced behind the
soft palate, he attacked the point of attachment, and by

his nails, aided by the forceps, detached it from its narrow
base.!

' Byme's Observations in Clinical Surgery, p. 132,
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3. Malignant Polypi should not be meddled with unless
it is absolutely certain that the whole of the bone from
which they grow can be removed also. This is very rarely
the case. (See Excision of Superior Maxilla.)

Operations on the Lips.—1. Epithelial cancers of the
lower lip are very frequent, and require removal.

If the tumour or uleer be small, and involves a consider-
able thickness of the lip, it is most easily removed by a
V.-shaped incision (Fig.
XIX. A B A). Its shape
permits the most accurate
apposition of the cut sur-
faces; and if the lips are
full and . the tumour small,
very slight trace of the
operation will remain.

A gain, if the tumour be
more extensive, involving a large portion of the prolabium,
and yet not extending deeply into the substance of the lip,
it may be very easily removed by a pair of curved
scissors, applied in the
direction shown in the
diagram (Fig. xx. A B).
The skin must then be
stitched to the mucous
membrane by numerous
points of interrupted
suture. ,

But if the tumour be at once extensive and deep, mere

Fig. x1x.*

Fic. xx.t

# Diagram of V-shaped incision ; A B 4, dots showing points for
sutures. ;
+ Diagram of incision for scooping out a shallow tumour by scissors.




OPERATIONS ON THE LIPS, 189

removal is not sufficient, but some provision must be made
for supplying the blank left by the operation.
i In cases where a
third, or even a half, of
the lower lip has thus
beenremoved,itmay be
found sufficient freely
to dissect what is left
of the lip from the
gums, and thus ap-
proximate the cut sur-
faces in the middle
line.

iR This alone, how-
ever, would so much diminish the buccal orifice, and twist
its corners, as to cause great deformity. The addition of
an incision horizontally
outwards, at one or
both angles of the
mouth, will do away
with such risk, and
allow the surfaces to
come together without
puckering ; while by
stitching the skin and
mucous membrane to-
gether in the course of
these horizontal inci-

¥ Diagram of inecisions:—c¢ A ¢, outline of incision for removal;
¢ A p, outline of flap on each side ; B, prominence of chin; cc, dotted
lines, showing incisions to enlarge mouth, if required.

+ Diagram of flaps in position :—a A, corners of flaps brought up
and approximated by silver sutures; c ¢, new lip got by lateral inci-
sions, skin and mucous membrane being united by silk threads; E E,
gap left to granulate,

Fr1a, xxm. t
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sions, we can inecrease the size of the buccal orifice almost
ad lbitum.,

Lastly, when the lower lip has been entirely removed, it
is still possible to supply its place in the following manner,
which was devised by Mr Syme :—The tumour being fairly
isolated by a V-shaped incision (Fig. xxr.) ¢ A ¢ including
the whole thickness of the lip, each . of the incisions should
be prolonged downwards and outwards, as shown by the
dotted lines A b, A p. The flaps thus marked out must be
separated from the bone, brought upwards, and approxi-
mated in the middle line. Possibly it may be necessary still
further to enlarge the buccal orifice by short lateral incisions,
¢ c. Whether these are required or not, silk stitches are
to be introduced to unite the skin and mucous membrane
along the lines A ¢. The gap left between p B D must be
left to granulate, but in most cases may be very much
diminished in size by additional sutures at its outer corners,
near . The granulating surface £ E very rapidly heals up,
leaving a dimple on each side, which rather improves the
appearance, by adding to the prominence of the chin, .

The Operations for Harelip, though all conducted on
the same general principles, vary considerably in extent
required according to the position and size of the fissure or
fissures to be remedied.

1. For Single Harelip.—Where the fissure extends only
from the prolabium up to the attachment of the lip to the
gums : this is very easily remedied, the chief risk being
lest the surgeon should not remove enough of the edges of
the fissure.

Operation.—Bleeding being controlled by an assistant,
the surgeon fixes a pair of spring artery forceps into the
mucous membrane and skin at the salient angle at each side
of the fissure. Taking one of these in his left hand, he puts
the edge to be pared on the stretch, and then with a sharp
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narrow straight bistoury he transfixes the lip at the point
just beyond the upper angle of the fissure, and cuts out-
wards, being careful to remove the whole thinner part of the
lip, and to leave the edge rather concave than convex. If
left convex, or even quite straight, there is a risk that, after
union has taken place, an angle remain showing the position
of the cleft. The same is then to be done on the other side.
The bleeding is then to be controlled by twisting the larger
vessels, and if oozing still continue from the smaller ones,
a pad of lint should be placed in the wound, and a few
minutes’ delay given, as, to facilitate immediate union, it is
of the greatest importance that all hemorrhage should have
ceased before the edges are brought together.

When the bleeding has ceased, the edges should be ap-
proximated by two or more points of interrupted metallic
suture inserted very deeply through the tissues, and taking
a good hold of the edges of the wound. If the edges do
not fit accurately, one or two horse-hair sutures will help.
Some surgeons still prefer the old harelip needles secured by
a figure-of-8 suture. A silk suture inserted through the
prolabium is of great advantage, as it keeps the inner surface
of the wound closed, which without it is very apt to be
kept open by the pressure of the teeth or gums, and in
infants by the movements of the tip of the tongue.

Various methods have been devised to utilize, if possible, the por-
tion of the edge of the lip which is separated during the operation of
refreshing the edges, for the purpose of fillin g up the sort of cleft or
gap which is apt to be noticed at the edge of the prolabium. The
most ingenious and simplest of these is that proposed by M. Nelaton,
for use in cases where the fissure does not extend so far up as the
nose. It consists in leaving the two portions which are pared off
(Fig. xxm1.) the sides of the cleft attached to each other as well as to
the free edge of the lip, then pulling them down, so as to bring their
bleeding surfaces into apposition, and make a diamond-shaped wound
instead of a triangular cleft (Fig. xxiv,) When brou ght together by
sutures a projection is left at the edge of the lip; this, in most cases,
disappears; if it does not, it can casily be pared down,
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T1G. XX107.% Frg. xx1v.t

2. When the fissure, though single, extends upwards into
the nose, the operation is more difficult, and the result fre-
quently less satisfactory. The first thing to be done is to
separate the lips from the gums, so as to make them more
freely mobile. The whole edges of the cleft requires re-
freshing.

3. Double Harelip, without bony deformity, and where
the intervening portion of the skin is vertical, does not pro-
ject, and can be made useful for the new lip. Such cases
are not very common, but when they do occur the question
arises, How are they to be managed—in two

separate operations or at once? I believe, in (?)
o

every case, at once. The central wedge- s

e _ 7 g
shaped portion is not large ennu.gh to GXtEl‘]d : \
downwards as far as the prolabium, but still .~

should not be removed altogether, as it may
be of great use, especially in bearing the columna nisi,
and allowing its full development. The edges should be

# Fig, xxa11, shows the ineision bounding the cleft.

+ Fig. xxtv. shows the diamond-shaped wound before the sutures
are applied.

t+ Diagram of operation for double harelip :—a, stitch through both
sides and wedge-shaped portion, which also aids the septum; &, other
stitches approximating edges.
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pared in the same way, and to the same extent as in single
harelip, with the addition that the intervening portion should
have its edges completely removed, and be left in the form
of a wedge, with its apex downwards, The highest suture
should be passed through first one side, then the base of the
wedge, and then the other side; the second one through
both, and the apex of the wedge; and a third should unite
the prolabium, not including the wedge.

4. Double Harelip combined with fissures of the hard
palate, and projection of a central bone. This is the ana-
logue of the inter-maxillary bone in the lower animals, and
bears the two middle incisor teeth, and projects very
variously in different cases. In some it projects horizon-
tally forwards in.the most hideous manner, in others it lies
at an angle more or less oblique ; in very few does it main-
tain its proper position; when projecting forwards, and as
the teeth also share in its projec-
tion, it entirely prevents approxi-
mation of the edges of the fissures
by operation, so it must first be

dealt with in one of two ways,
FiG. xxvi.* either—

(1.) It may be at once removed with bone-pliers, the piece
of skin over it being saved. This is the best that can be
done in cases of old standing after the first year or two,
though attempts have been made to break the neck of the
projecting portion, and thus permit of its being shoved
back.

(2.) By gradual pressure by a spring truss, strapping, or
a bandage, it may be forced back. This is possible only in
cases where the deformity has been comparatively slight,

_* Diagram of double harelip, with projecting bone :—a, central
piece of lip, dotted lines ghowing incision ; &, projecting bone bear-
ing teeth, which are generally small and stunted.

N
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and the patient has been seen early. The edges must then
be pared and approximated as directed above.

One or two points about the operation for harelip require
a special notice :—

1. When to operate—Great differences in opinion exist.
Some say not before two or three years, others within two
or three days, or even Zours, after birth.

Probably the safest time is nmot much earlier than the
second month in very strong children, the fifth in weakly
ones, up to the commencement of the first dentition; and
when once dentition has commenced it is not so safe to
operate till it is over.

Prior to dentition the operation is attended with rather
more risk, but again, if delayed, there is great risk that the
teeth do not come in properly.

2. With regard to the most delicate part of the operation,
the management of the prolabium.—Some are satisfied, and
I believe rightly, with careful apposition by a silk suture
after a sufficient amount of the edges has been removed ;
others have proposed various plans to obviate any risk of an
angle remaining.

Malgaigne proposes to retain a small portion of the par-
ings of the edge to make a flap at each side ; Lloyd a single
one from the long half of the lip, and brings it up under the
opposite one, securing it with a stitch.

s ol el



CHAPTER VII.
OPERATIONS ON THE JAWS.

1. Excision of the Upper Jaw.—With regard to the mor-
bid conditions for which this operation is undertaken, it may
be sufficient here to observe, that in no case can the opera-
tion be called justifiable in which the disease extends beyond
the upper jaw-bone and the corresponding palate-bone, for
unless the morbid growth be entirely removed, recurrence
1s inevitable, and no advantage is gained by the operation.
It is undertaken for the removal of tumours of the antrum
and of the alveolar margins, in all which cases the section
or its removal must be made through healthy bone, and
wide of the disease, so as to insure that the whole is removed.
There are other cases in which the whole or part of the
upper jaw has been removed for the purpose of giving access
to disease behind, for example, to naso-pharyngeal polypi
with extensive attachments.

In deseribing the operation for the excision of the entire
upper jaw, we have to consider—(1), what incisions through
the soft parts will expose the tumour best, and with least
deformity ; (2), what bony processes require to be divided,
and where. Very various incisions have been recommended
by various authors; some describing three, in various diree-
tions, forming flaps of different sizes, while others, again,
are satisfied with a very small division of the upper lip into
the nose, or even attempt removal of the bone without any
incision through the skin at all. 'These diserepancies depend
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in great measure on different views of what constitutes ex-
cision of the upper jaw, the more complicated ones contem-
plating removal of the whole bone anatomically so called,
including the floor of the orbit, while the less complicated
ones are suitable for cases in which a much less extensive
removal is required.

To remove the whole bone, an incision (Fig. xxviL a)
of the skin must extend from the angle of the mouth up-
wards and outwards in a slightly curved ___—
direction with its convexity downwards, as ({;}y—

/ s
\(7 X

o - =
gy
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—

far on the malar bone as half an inch out-
side of the outer angle of the eye. The |
flaps must then be raised in both directions, J@
the inner one specially dissected off the |
bones, so as to expose thoroughly the nasal
cavity. Itis of greatimportance thoroughly _
to display the floor of the orbit, so that the SRR
attachment of the orbital fascia may be accurately cut
through, the inferior oblique muscle divided at its origin,
and the eye and the fat of the orbit cautiously raised from
its floor.

Three processes of bone then require attention and
division.

(1.) The articulation with the opposite bone in the hard
palate. To divide this, one incisor tooth at least must be
drawn, the soft palate divided by a knife to prevent lacera-
tion, and the thick alveolar portion sawn through in a
longitudinal direction from before backwards.

(2.) The articulation with the malar bone at the upper

* Diagram of operations on the jaws:—a, ineision for removal of
the whole upper jaw ; B, incision for removal of alveolar portion and
antrum; ¢, incision for removing the larger half of lower jaw ; the
opposite side is the one supposed to be operated on, and the incision
is crossing the symphysis and turning up at a right angle,

N
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angle of the incision through the skin. This must be
notched with a small saw in a direction corresponding to
the articulation, and then wrenched asunder by a pair of
strong bone-pliers.

(3.) The nasal process of the upper jaw must now be
divided by the pliers, one limb of which is cautiously in-
serted into the orbit, the other into the nose. If the disease
extend high up in this process, it may be necessary par-
tially to separate the corresponding nasal bone, and thus
reach the suture between the nasal process and the frontal
bone. The pliers must now be ingerted into the groove
already made by the saw on the hard palate, and the separa-
tion continued to the full extent backwards. A compara-
tively slight force exerted on the tumour either by the
hand, or (when the tumour is small) by a pair of strong
claw foreeps, will suffice to break down the posterior attach-
ments of the bone and remove it entire. The necessary
laceration of the soft parts behind is so far an advantage, as
it lessens the risk of heemorrhage from the posterior palatine
vesscls,

The hzmorrhage from this operation was at one time
much dreaded, but is rarely excessive; very few vessels
require ligature, except those divided in the early stages in
making the skin flaps; the hollow left should be stuffed

with lint, which may be soaked in the perchloride of iron
should there be any oozing.

The incisions recommended for this operation have been
very various, and a knowledge of some of them may
occasionally be useful, on account of specialities in the
shape and size of the tumour. Liston “entered the bistoury
over the external angular process of the frontal bone, and
carried it down through the cheek to the corner of the
mouth. Then the knife is to be pushed through the integu-
ment to the nasal process of the maxilla, the cartilage of the
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ala is detached from the bone, and lip cut through in the
mesial line ; the flap thus formed is to be dissected up and
the bones divided.””! Dieffenbach made an incision through
the upper lip and along the back or prominent part of the
nose, up towards the inner canthus, from whence he carried
the knife along the lower eyelid, at a right angle to the first
incision as far as the malar bone.

In cases where the tumour is of moderate size, Sir W.
Fergusson found?® it sufficient to divide the upper lip by a
single incision exactly in the middle line, this incision to be
continued into one or both nostrils, if required. The ala of
the nose is so casily raised, and the tip so movable, as to
give great facilities to the operator for clearing the bone
even to the floor of the orbit.

In cases where the tumour is larger, or the bones more
extensively affected, Sir W. Fergusson preferred an exten-
sion of the foregoing incision (Fig. xxvi. B) upwards
along the edge of the nose almost to the angle of the eye,
and thence at a right angle along the lower eyelid, as far as
may be necessary, even to the zygoma. The advantages
claimed for such procedures are that the deformity is less
and the vessels are divided at their terminal extremities.

9. Excision of the Lower Jaw.—Removal of portions,
greater or smaller, of the lower jaw, for tumours, simple or
malignant, are now operations of very frequent occurrence,
while in some few cases the whole bone has been removed
at both its articulations.

The operative procedures vary much, according to the
amount of bone requiring removal, and also the position of
the portion to be excised.

(1.) Of a portion only of one side of the body of the bone.

! Operative Surgery, p. 265. 2 Lancet, July 1, 1865.
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—This is perhaps the simplest form of operation, and is
frequently required for tumours, specially for epulis.

Incision.—If the parts are tolerably lax and the tumour
small, a single incision just at the lower edge of the bone,
of a length rather greater than the piece of bone to be
removed, will suffice; this will divide the facial artery,
which must be tied or compressed,' while the surgeon, dis-
secting on the tumour, separates the flaps in front, cutting
upwards into the mouth, and then detaches the mylohyoid
below, and clears the bone freely from mucous membrane.
Ie then, with a narrow saw, notches the bone beyond the
tumour at each side, and, introducing strong bone-pliers
into the notches, is enabled to separate the required portion.
The wound is then stitched up, and a very rapid cure gener-
ally results with very little deformity, as the cicatrix is in
shadow. If from the size of the tumour more room is
needed, it can easily be got by an additional incision from
the angle of the mouth joining the former.

To prevent deformity, which is apt to result from the
centre of the chin crossing the middle line, it is often a wise
precaution to have a silver plate prepared fitting the molar
teeth of both jaws on the sound side, and thus acting as a
splint. Such a precaution may be required in any operation
in which the lower jaw is sawn through.

N.B.—There are certain cases in which the epulis is
small and confined to the alveolar margin, in which an
attempt may be made to retain the base of the jaw entire
and remove the tumour without any incision of the skin.

! Temporary compression of the facial can be easily managed, in
cases where it is of much importance to avoid loss of blood, by pass-
ing a needle from the outside through the skin above the vessel, then
under the vessel, and out again through the skin below. A figure-
of-8 suture can then be thrown round both ends of the needle. and
the artery thus thoroughly compressed, J
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The mucous membrane on both sides being carefully dis-
sected from the affected part, the bone may be sawn as
before, but only through the alveolar portion, the grooves of
the saw converging as they penetrate, then by a pair of
strong curved bone-pliers, the affected alveolar portion is to
be scooped out without injuring the base. This proceeding,
which has been practised by Syme, Fergusson, Pollock, the
author in many cases, and others, leaves no deformity, but,
it must be owned, is much more liable to the risk of recur-
rence of the disease, and for this reason is strongly con-
demned by Gross.

Note.—In this, as in all other operations on the jaws, the
very first thing to be done is to draw the teeth at the spots
at which the saw is to be applied.

(2.) Excision of a portion involving the Symphysis.—Free
access is of importance. The best incision is probably one
which (Fig. xxvir. c¢) commences at the angle of the mouth
opposite the healthy portion of jaw, extends down to the
place at which the saw is to be applied, and then along the
base of the jaw past the middle line to the other point of
section. The flap is to be thrown up and the bone cleared.
The next point to be noticed is, that when, in clearing the
bone behind, the muscles attached to the symphysis are
divided, the tongue loses its support, and unless watched
may tend to fall backwards, embarrassing respiration and
even perhaps choking the patient. The tongue, being con-
fided to a special assistant, must be drawn well forwards.
Various plans have been devised for keeping it in position,
as stitching it to the point of the patient’s nose; putting a
ligature into its apex, and fastening it to the cheek by a
piece of strapping, and transfixing its roots with a harelip
needle, used to stitch up a central incision in the chin. The
tendency to retraction very soon ceases, new attachments
are formed by the muscles, and aftér the first five or six

- L
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days there is very little risk of the tongue giving rise to any
untoward consequences by its displacement.

(3.) Disarticulation of one or both Joints.— When the
portion of bone implicated involves disarticulation for 1its
complete removal, the difficulty of the operation is much
increased. The remarkably strong attachments of the joint,
especially the relation of the temporal muscle to the coronoid
process, and the close proximity of large arteries and nerves,
especially the internal maxillary artery and the lingual
nerve, render this disarticulation very difficult.

The chief points to be attended to seem to be (1), that
the incision through the skin should extend quite up to the
level of the articulation; (2), that the bone should be sawn
through at the other side of the tumour, and freely cleared
from all its attachments, before any attempt be made at dis-
articulation, for by means of the tumour great leverage can
be attained, so as to put the muscles on the stretch, and
allow them to be safely divided; (3), that the articulation
should always be entered from the front, not from behind,
and the inner side of the condyle should be very carefully
cleared, the surgeon cutting on the bone so as to avoid, if
possible, the internal maxillary artery; (4), free and early
division of the attachment of the temporal muscle to the
coronoid process.

Disarticulation of the entire bone has been very rarely
performed.’ If necessary, it can be performed without any
incision into the mouth, by one semilunar sweep from one
articulation to the other, passing along the lower margin
of each side of the body, and just below the symphysis of
the chin.

Disarticulation of the Ramus without opening into the cavity
of the Mouth.—That this operation is possible, though it may

! Syme, Contributions to the Path. and Practice of Surgery, p. 21;
Carnochan of New York, Cases in Surgery.
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not be often required, is shown by the following case by Mz
Syme. It was a tumour of the ramus, extending only as
far forwards as the wisdom-tooth : —

“ An incision was made from the zygomatic arch down
along the posterior margin of the ramus, slightly curved
with its convexity towards the ear, to a little way beyond
the base of the jaw. The parotid gland and masseter muscle
being dissected off the jaw, it was divided by cutting-pliers
immediately behind the wisdom-tooth, after being notched
with a saw. The ramus was then seized by a strong pair
of tooth-forceps, and notwithstanding strong posterior attach-
ments, was drawn outwards, its muscular connexions divided
and turned out entire. There was thus no wound of the
mucous membrane of the mouth, the masseter and pterygoid
muscles were not completely divided, and the facial artery
was intact.

Fergusson? taught that even the very largest tumours of
the lower jaw may be successfully removed without opening
into the orifice of the mouth at all by division of the lips.
A large lunated incision below the lower margin of the
bone, with its ends extending upwards to within half an
inch of the lips, will give free access, and yet avoid both
hamorrhage and deformity, as the labial artery and vein
are not cut, and there is no trouble in readjusting the lips.
Some tumours of lower jaw can be removed without any
wound of skin.

1 Contributions to the Path. and Prac. of Surgery, pp. 23, 24.
2 Lancet, July 1, 1865.



CHAPTER VIII.
OPERATIONS ON MOUTH AND THROAT.

Salivary Fistula, Operation for.—After a wound or
abscess of the cheek, in which the parotid duct is implicated,
a salivary fistula is very apt to remain. The saliva thus
discharges in the cheek, giving rise to considerable annoy-
ance, as well as injury to the
digestion. It is by no means
easy to cure this. Perhaps the
best operation is the one of which
a rude diagram is given (Fig.
xxvimr.) The duet (¢) communi-
cates with the fistula (p). One
end of a thread, either silken or
metallic, should be passed through
the fistula, and then as far back-
wards as convenient through the
cheek into the mouth; the needle
should then be withdrawn, the thread being left in. The
other end being threaded should then be re-inserted at the
fistula, and carried forwards in a similar manner; the needle
should be again ‘unthreaded in the mouth and withdrawn ;
the two ends should then be tied pretty tightly inside, and

Fiag, xxviL*

* Rough diagram of operation for salivary fistula :—a, section of
cheek close to buccal orifice; n, section of zygoma, muscles, etc. ;
¢, the duct of the parotid ; b, the fistulous opening of the cheek; E E,
the thread knotted inside the mouth; r, the palate.
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allowed to make their way by ulceration into the cavity of
the mouth. A passage will thus be obtained for the saliva

into the mouth, and every possible precaution should be
taken to enable the external wound to close.

Excision of the Tongue, for malignant disease of the
organ, may be either complete or partial. Complete ex-
cision affords a hope of permanent and complete relief from
the disease, but it is an operation of extreme difficulty and
danger. It may be performed in either of the following
methods. The first is the only one in which absolute com-
pleteness of removal 1s insured.

1. Syme's method of excision.—The patient being seated
on a chair, chloroform was not administered, so that the
blood might escape forwards, and not pass into the pharynx.
The operation is thus described :'—

‘“ Having extracted one of the frontincisors, I cut through
the middle of the lip and continued the incision down to
the os hyoides, then sawed through the jaw in the same line,
and Insinuating my finger under the tongue as a guide to
the knife, divided the mucous lining of the mouth, together
with the attachment of the genio-hyoglossi. While the two
halves of the bone were held apart, I dissected backwards,
and cut through the hyoglossi, along with the mucous mem-
brane covering them, so as to allow the tongue to be pulled
forward, and bring into view the situation of the lingual
arteries, which were cut and tied, first on one side, and then
on the other. The process might now have been at once
completed, had I not feared that the epiglottis might be im-
plicated in the disease, which extended beyond the reach of
my finger, and thus suffer injury from the knife if used with-
out a guide. I therefore cut away about two-thirds of the

1 Lancet, Feb. 4, 1865.
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tongue, and then being able to reach the os hyoides with
my finger, retained it there while the remaining attachments
were divided by the knife in my other hand close to the
bone. Some small arterial branches having been tied, the
edges of the wound were brought together and retained by
silver sutures, except at the lowest part, where the ligatures
were allowed to maintain a drain for the discharge of fluids
from the cavity.” The patient was able to swallow from a
drinking-cup with a spout on the day following the opera-
tion, and was able to travel upwards of 200 miles within
four weeks of the operation.

2. By the Ecraseur.—Nunneley of Leeds has recorded cases
in which he made a small incision through the skin, and
mylohyoid and geniohyoid muscles, and through this passed
a curved needle bearing the chain of the écraseur completely
round the base of the tongue. In one case the chain was
unsatisfactory, but strong whipcord was introduced as it was
withdrawn, and tied with all possible force. The organ

eventually sloughed away, with a cure which lasted at least
for some months.

Sir James Paget operates as follows :—

The patient is placed under the influence of chloroform,
and the mouth held widely open. The tongue is then drawn
forwards, the mucous membrane and soft parts of the floor
of the mouth, including the attachment of the genio-hyo-
glossi to the symphysis, being divided close to the bone. The
steel wire of an écraseur is then passed round its root as low
down as possible, slowly tightened, and the tongue thus
divided through its whole thickness in a very few minutes.
The bleeding is slight, being almost entirely from the parts

cut with the knife. Recovery has been rapid in the recorded
cases,!

v Med. Times and Gazette for Feb. 10, 1866.
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To Dr George Buchanan of Glasgow the credit is due of
the invention of the operation of removal of the half of the
tongue in the median line. In at least one instance the cure
after five years was still permanent.

The author has in nine cases removed the affected half
of the tongue by means of the thermo-cautery, first splitting
it in the middle line and then cutting through the base with
a curved platinum knife at a low red heat. In one only
was there any trouble from hemorrhage, and all made good
recoveries.

Partial excisions of the tongue are as unsatisfactory
in their results as they are unsound in principle, yet many
cases present themselves, in which, while the patient urges
some operative measure for his relief, the tumour is so limited
as not to warrant the exceedingly dangerous operation of
complete excision.

Portions may be removed in various ways :—

1. By the knife. If in the apex, by a V-shaped incision ;
if in the lateral regions, by a bold free incision with a probe-
pointed bistoury round the tumour.

2. By ligature, drawn as tightly as possible, and, if the
portion included be large, in successive portions.

3. By the écraseur.

4. By the galvano-caustic wire.

Mr Furneaux Jordan has removed the whole tongue with
success by means of two écraseurs worked at the same time.!

Mr Walter Whitehead,® of Manchester, has had a very
large experience of an operation devised by himself, n
which, after pulling the tongue well forward by a string
previously introduced near its apex, and the mouth being
held open by a gag, he detaches the organ from jaw and
fauces by successive short snips with scissors, and then in

! Lancet, April 20, 1872,
2 Transactions International Medical Congress, 1881, vol. ii. p. 460.
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same manner divides the muscles, tying or twisting the
vessels as they bleed. His success has been very great by
this method, though others who have tried it have some-
times found bleeding troublesome.

The author has entirely discarded the thermo-cautery in
favour of Mr Whitehead’s method, from the greater simplicity
of the after treatment and much greater comfort of the patient,
and has had no trouble from bleeding.

Kocher’s Operation.—After a preliminary tracheotomy,
the pharynx is stuffed with an antiseptic sponge secured by
a string. An incision is then made, commencing a little
below the tip of the ear, extending along the anterior border
of the sterno-mastoid muscle, as low as the hyoid bone, past
the body of it, and then upwards along the anterior belly of
the digastric muscle. The resulting flap is turned upward,
and the lingual artery tied before it goes under the hyo-
glossus musele. After this the glands connected with the
tongue and the tongue itself can be easily removed without
hurry or hemorrhage. It is easy to tie the other lingual
artery either from the original wound or from the other side.

Dr Kocher recommends that the wound be left open to
granulate under an antiseptic dressing. The trachea tube
can be kept in till the wound is so far healed as to insure
against any risk of infection by lungs or stomach.!

Regnoli’s method ? is interesting historically. A semi-
lunar incision along the base of the jaw, from one angle to
the other, detaches the muscles and soft structures, and is
thrown down ; the tongue is then drawn through the open-
ing, and can be freely dealt with either by knife or ligature.
After removal the flap is replaced.

For practical purposes, in cases where the glands are un-
affected and the tongue fairly mobile, Whitehead’s operation

' Deutsche Zeitschr. f. Klin, Chir., Bd. xiii., 1880,
¢ Gross's Surgery, vol. ii. p. 472,
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gives best results. In the more serious cases, where the
only chance lies in careful dissection of the whole tongue
from the hyoid bone, and the glands must be dissected out,
probably Kocher's method is the safest and most scientific.

Fissures in the Palate.—The operations requisite for the
cure of fissures in the soft and hard palates are so compli-
cated in their details, that a small treatise would be re-
quired thoroughly to describe the various procedures.

Different cases vary so much in the nature and amount of
their deformity, that at least five different varieties have
been deseribed. It is sufficient here merely to describe the
absolutely essential principles of the operations for the cure
of fissures of the hard and soft palate respectively.

In all operations on the palate, two conditions used to be
considered requisite for success:—1. That the patient
should have arrived at years of discretion, at twelve or
fourteen years at least; that he be possessed of consider-
able firmness, and be extremely anxious for a cure, so as to
give full and intelligent co-operation. 2. That for some
days or weeks prior to the operation the mouth and palate
should have been trained to open widely, and to bear
manipulation without reflex action being excited. Professor
Billroth of Vienna,! Mr Thomas Smith2 of London, and
many others, have made it now the rule to perform this
operation in childhood, under chloroform, with the assist-
ance, in the English cases, of a suitable gag invented by
Mr Smith. The effect of the operation on the voice of the
child has been very encouraging, as much more improve-
ment takes place than in cases where the operation is per-
formed late in life.

Fissure in the soft palate only appears as a triangular cleft,

' Langenbeck, Archiv ii. p. 657. 2 Med, Char. Trans. for 1867-8.
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the apex of which is above, the base being a line between
the points of the bifid uvula, which are widely separated. To
cure this it is required—

1. That the edges of the fissure should be brought together
without strain or tightness. In small fissures this can gener-
ally bé done easily enough ; but where the fissure is exten-
sive, some means must be used to relieve tension. For this,
Sir William Fergusson long ago proposed the division of
the palatal muscles, the leva-
tor, tensor, and palato-pha-
ryngeus musele of each side.
The incisions in the palate for
this purpose certainly aid
apposition, but many surgeons
eritertain doubts whether the
division of the muscles has .
much to do with the good s A et
result, and believe that the simple incisions in the mucous
membrane, in a proper direction, are all that is required (see
Fig. xxiIx.)

2. That the edges of the fissure be made raw, so as to
afford surfaces which will readily unite. Complicated
instruments, such as knives of various strange shapes, have
been devised for this purpose; an ordinary cataract knife,
very sharp, and set on a long handle, is perhaps the best.
It greatly facilitates the section if the parts are tense, so the
point of the uvula should be seized by an ordinary pair of
spring forceps, and drawn across the roof of the mouth,
while the knife should enter in the middle line, a little

* Diagram of staphyloraphy, chiefly to illustrate the passing of the
threads :—a, the first thread ; b, thesecond. The dotted line at edge
of fissure shows amount to be removed; the other dotted line showing
size and position of the incision through the mucous membrane above,

0
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above the apex of the fissure, and make the cut downwards
as in harelip. |

3. That sutures should be inserted to keep the edges in
apposition, yet not so tightly as to cause uleceration. They
may be either of metal, silver being preferable, or of fine
silk well waxed. The metallic sutures are now generally
preferred. Some dexterity is required in their introduction,
and various instruments have been devised; the best seems
to be a needle with a short curve fixed on a long handle,
which should be entered on the (patient’s) left side of the
fissure in front, and brought out on the right side.

If silk sutures be used, the chief difficulty, that of passing
the thread through the second side from behind forwards,
can be avoided in the following manner.! A curved needle
is passed through one side of the fissure, and then towards the
middle line, till its point is seen through the cleft. One of the
ends of the threadsis then seized by along pair of foreeps, and
drawn through the cleft; the needle is then withdrawn,
leaving the thread through the palate, and both ends are
brought outside at the angle of the mouth. Another needle
is then passed through a corresponding pointat the opposite
side of the palate, till its point again appears at the cleft;
this time a double Joop of the thread is also brought out
through the cleft by the forceps into the mouth. If then
the single thread of the first ligature which is in the cleft be
passed through the loop of the second one also in the cleft,
it is easy, by withdrawing the loop through the palate, to
finish the stitch (see Fig. xxix.) All the stitches should be
passed and their position approved before any one be tied,
and it is most convenient to secure them from above down-
wards. To prevent confusion, each pair of threads after
being inserted should be left very long, and brought up to

1 Holmes’ Surgery, vol. ii. pp. 504-513,
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a coronet fixed on the brow, which i1s fitted with several
pairs of hooks numbered for easy reference. This will pre-
vent twisting of the threads-or any mistake in tying.

Fissure of the Hard Palate.—This may vary in extent
from a very slight cleft in the middle line behind, up to a
complete separation of the two halves of the jaw, including
even the alveolar process in front, and sometimes compli-
cated with harelip.

To close such fissures by operation is difficult, as the
breadth of the cleft is so great as to prevent the apposition
of the edges when prepared, without such extreme tension
as quite prevents any hope of union. Through the re-
searches of Avery, Warren, Langenbeck, and others, a
method has been discovered of closing such fissures by
operation, which, though certainly not easy, 1s, when
properly performed, generally successful.

Operation.—In addition to the usual paring of the edges
of the cleft, an incision is made on each side of the palate,
extending “ from the canine tooth in front to the last molar
behind,” 1 along the alveolar ridge (Fig. xxx.) The whole
flap between the cleft and this incision
on each side is then to be raised from
the bone by a blunt rounded instrument
slightly curved. With this the whole
mucous membrane and as much of the
periosteum as possible should be com-
pletely raised from the bone, attach-
ments for nourishment of the flap being
left in front and behind where the vessels enter.

' Edinburgh Medical Jowrnal for Jan, 1865, Mr Annandale’s in-
structive paper on ¢“ Cleft Palate,”
8 1 . o ] o % : g
Diagram of fissure of hard palate +—a, anterior palatine foramina ;
b, posterior palatine foramina with groove for artery ; ¢, incisions

- - 1 ll.{::-
quisite to free the soft structures,
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The flaps thus raised will be found to come together in
the middle line, sometimes even to overlap, and when united
by suture, form a new palate at a lower level than the
fissure, experience having shown that in cases of fissure the
arch of the palate is always much higher than usual. The
flaps do not slough, being well supplied with blood, unless
they have been injured in their separation.

The edges must be carefully united by various points of
metallic suture, and the fissure of the soft palate closed at
the same sitting, unless the patient has lost much blood, or
is very much exhausted with the pain. The stitches may
be left in for a week, or even ten days, unless they are ex-
citing much irritation. The patient must exercise great
self-control and caution in the character of his food and his
manner of eating for ten days or a fortnight after the
operation.

Excision of Tonsils.—To remove the whole tonsil is of
course impossible in the living body, the operation to which
the name of excision is given being only the shaving off of
a redundant and projecting portion. When properly per-
formed it is a very safe, and in adults a very easy operation,
but in children it is sometimesrendered exceedingly difficult
by their struggles, combined with the movements of the
tongue and the insufficient access through the small mouth.

Many instruments have been devised for the purpose of
at once transfixing and excising the projecting portion;
some of them are very ingenious and complicated. By far
the best and safest method of removing the redundant por-
tion is to seize it with a volsellum, and then cut it off by a
single stroke of a probe-pointed curved bistoury; cutting
from above downwards, and being careful to cut parallel

with the great vessels.
The ordinary volsellum is much improved for this purpose

il

s

e

L LTI T————



EXCISION OF TONSILS. 213

by the addition of a third hook in each blade, placed be-
tween the others, with a shorter curve, and slightly shorter ;
this insures the safe holding of the fragment removed, and
prevents the risk of its falling down the throat of the
patient.

If both tonsils are enlarged they should both be operated
on at the same sitting, and the pain is so slight that even
children frequently make little objection to the second
operation. DBleeding is rarely troublesome if the portion be
at once fairly removed, but if in the patient’s struggles the
hook should slip before the cut is complete, the partially
detached portion will irritate the fauces, cause coughing and
attempts to vomit, and sometimes a troublesome hamor-
rhage.

The plentiful use of cold water will generally be sufficient
to stop the bleeding, though cases are on record in which
the use of stypties, or even the temporary closure of a bleed-
ing point by pressure, has been necessary.

M. Guersant has operated on more than one thousand
children, with only three cases of any trouble from hzmonr-
rhage, while four or five out of fifteen adults required either
the actual cautery or the sesqui-chloride of iron.!

' Holmes’ Discascs of Children, p. 535.



CHAPTER IX.
OPERATIONS ON AIR PASSAGES.

Operations on the Larynx and Trachea.—The great
air passage may be opened at three different situations, and
to the operations at these different places the following
names have been given :—

Laryngotomy, when the opening is made n the interval
between the cricoid and thyroid cartilages, through the
crico-thyroid membrane.

Laryngo-tracheotomy, when the ericoid cartilage and the
upper ring of the trachea are divided.

Tracheotomy, when the trachea itself is opened by the
division of two, three, or more rings.

Of these the last, tracheotomy, is by far the most frequent,
important, difficult, and dangerous, and requires a very
detailed description. Chassaignac?! says “the only really
rational operation for the opening of the air passages by the
surgeon is tracheotomy.”

Tracheotomy.— A natomy.—Between the cricoid cartilage
and the level of the upper border of the sternum, the middle
line of the neck is occupied by the upper portion of the
trachea. Its depth from the surface varies, gradually in-
creasing as the trachea descends, and varying very much
according to the fatness, muscularity, and length of the

! Lecons sur la Trachiotomic, p. 10,
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neck. It is, however, almost subcutaneous at the com-
mencement below the cricoid, and on the level of the
sternum it is in most cases at least an inch from the surface,
in many much deeper. Again, its length varies, even 1n
the adult, from two and a half to three, or even four inches.
This is important, as affecting the simplicity of the opera-
tion, which, as a rule, is easier the longer the neck is.

The trachea has most important and complicated ana-
tomical relations—some constant, others irregular.

1. The carotid arteries and jugular veins lie at either
side, but, where these are regular in their distribution, do
not practically interfere in a well-conducted operation.

2, The thyroid gland lies in close relation to the trachea,
one lobe being at each side (Fig. xxxr. B &), and the isthmus
of the thyroid crosses the trachea just over
the second and third cartilaginous rings.
In fat vascular necks, or where the thyroid
1s enlarged, it may occupy a much larger
portion of the trachea. The position of the .
isthmus practically divides the trachea into !
two portions in which it is possible to per- |
form tracheotomy. Both have their advo-
cates, but the balance of authority which
used to support the operation below the ¢
thyroid seems rather now to favour the
high operation. A separate notice of each
will be required immediately.

3. The muscles in relation to the traches, b s an
are the sterno-hyoid and sterno-thyroid of each side. The

* Rough diagram of larynx and trachea:—j, crico-thyroid space,
laryngotomy ; BB, dotted outline of thyroid isthmus and lobes, defines
the upper and lower positions for frac eotomy; ¢, thyroid—n, cricoid

cartilages ; E, dotted outline of thymus gland in child of two years ;
¥ ¥, outline of clavicles and jugular fossa, ,
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latter are the broadest, are in close contact across the
trachea by the inner edges below, but gradually diverge as
they ascend the neck. In thick-set, muscular necks, how-
ever, they are in close contact for a considerable distance,
and require to be separated to give access to the trachea.

The arteries are in most cases unimportant; no named
branch of any size ought to be divided in the operation.
However, occasionally very free bleeding may result from
the division of an abnormal thyroidea ima running up the
trachea to the thyroid body from the innominate, or even
from the aorta itself.

The veins are very numerous and irregularly distributed.
There is generally a large transverse communicating branch
between the superior thyroid veins just above the isthmus.
The isthmus itself has a large venous plexus over it.
Below the isthmus the veins converge into one trunk (or
sometimes two parallel ones) lying right in front of the
trachea.

4. The last anatomical point which may give trouble in
normal necks is the thymus, which is present in children
below the age of two, and covers the lower end of the
trachea just above the level of the sternum. Where this 1s
not only not diminished, but enlarged, as it sometimes is in
unhealthy children, it may give a very great deal of trouble,
rolling out at the wound and greatly embarrassing pro-
ceedings.

Abnormalities are very various and sometimes very
dangerous : vessels crossing the trachea, as the innominate
did in Macilwain’s case,! or where two brachiocephalic
trunks are present, as recorded by Chassaignac.” One of

1 Surgical Observations, p. 335. See also Harrison On the Arierics,
vol. i. p. 16.
2 Legons sur la Trachéotomie, p. 9.
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the most frequent dangers to be guarded against 1s a
possible dilatation of the aorta or ancurism of the arch.
This may very possibly, as happened in one case to the
author, give rise to suffocative paroxysms from its pressure
on the recurrent laryngeal nerves. Tracheotomy may be
deemed necessary, and there is a great risk, unless proper
precautions be taken, of wounding the aorta, where it passes
upwards in the jugular fossa. In the author’s case the
vessel had actually to be pushed downwards by the pulp of
the forefinger while the trachea was opened, the knife being
guided on the back of the nail of the same finger.

The Operation.—In a work of this kind it would be
utterly impossible to go at all into the subject of what
diseases, injuries, etc., warrant or require the operation.
It is enough to describe the various methods of operating,
their dangers and difficulties.

1. The Operation above the Isthmus of the Thyroid.— A
spot about a quarter or half of an inch in vertical diameter
between the cricoid ecartilage (Fig. xxxr) and thyroid
isthmus.

Advantages.—It is near the surface, the vessels are few
and comparatively small. Tt is most suitable in cases of
aneurism, or other tumours pressing on the recurrent
laryngeal nerve.

Professor Spence ' gave his sanction to the high operation
in adults with thick short necks when the operation is
performed for uleeration or papilloma of larynx or for
spasm from aneurism, the low operation being still retained
for cases of eroup or diphtheria.

Disadvantages.—The space is too small, requires very
considerable disturbance of the thyroid isthmus, or actual

Y Lectures on Surgery, 3vd ed., vol, ii, p. 900.
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division of it. It is too near the point where the disease is—
so much so, that in most cases of croup or diphtheria it
would be perfectly useless. However, if required, or if the
operation lower down be contra-indicated, this may be
performed easily enough. A straight incision being made
in the middle line about one inch and a half in length,
expose the upper ring by careful dissection, if possible
draw aside the veins, and depress the thyroid isthmus,
divide the rings thus exposed, and introduce the tube.

Bose's Method.—Bose’s method of doing the high opera-
tion is much praised by that most competent authority, Mr
Arthur Barker. The usual incision in middle line is carried
rapidly down to the deep fascia. This fascia attached to
the thyroid cartilage above splits below and laterally to
invest the thyroid body and isthmus along with their
vessels. The simplest way to carry the isthmus of the
thyroid downwards without wounding its delicate vessels
is to make a transverse incision one-third of an inch long
through the deep fascia at the upper border of the cricoid
cartilage, and then pass a director or blunt hook well
behind it, and peel it off the front of the tracheal rings till
enough of the latter has been exposed. The steadying of
the trachea with a sharp hook renders the incision of it
easy.!

The Operation below the Isthmus.—This, though more
difficult in its performance, is a much more scientific and
satisfactory operation. Considerable coolness and a thorough
knowledge of the anatomy of the part are absolutely required.

The patient being in the recumbent posture, the shoulders
should be well raised, and the head held back so as to
extend the windpipe, and thus bring it as near as possible

! drehiv f. Clin. Chir., Bd. xiv., quoted in Barker’s Surgical
Operations, p. 241,
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to the surface. A pillow, or the arm of an assistant,
behind the neck will be of service.

N.B.—Be careful lest too great extension by an anxious
assistant, accompanied by closure of the mouth, should
choke the patient (whose breathing is of course already
much embarrassed) before the operation be begun.

Chloroform may occasionally be given, and, if well borne,
renders the operation very much easier than it would other-
wise be. An incision must then be made exactly in the
median line of the neck, from a little below the ericoid
cartilage, almost to the upper edge of the sternum; at first
it should be through skin only, then the veins will be seen,
probably turgid with dark blood ; the larger ones should
be drawn aside, if necessary divided, the bleeding stopped
by gentle pressure. The deep fascia must then be cautiously
divided, great care being taken to keep exactly in the
middle line, and the contiguous edges of sterno-thyroid
muscles separated from each other by the handle of the
knife. A quantity of loose conmective tissue, containing
numerous small veins, must now be pushed aside, the thyroid
isthmus pressed upwards, still with the handle of the knife.
The forefinger must then be used to distinguish the rings of
the trachea. If there be much convulsive movement of the
larynx and trachea, they should be fixed by the insertion of
a small sharp hook with a short curve, just below the ericoid
cartilage, and this should be confided to an assistant. The
surgeon should then, with the forefinger of his left hand,
fix the trachea, and open it by a straight sharp-pointed
scalpel, boldly thrusting it through the rings with a jerk or
stab, the back of the knife being below, and divide two or
three of the rings from below upwards. Any attempt to
enter the trachea slowly with a blunt knife or trocar will
probably be unsuccessful, as the rings, especially in children,
give way before the knife, which merely approximates the
sides of the trachea without opening it.
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Question of Hemorrhage.—l1t is often a question of some
importance, and one which sometimes it 1s not easy to settle,
how far attempts should be made completely to arrest the
venous hemorrhage before opening the trachea.

On the one hand, if not arrested, besides the risk of
weakening the patient, we have to dread the much more
serious complication of the admission of blood into the
wound. And this is very serious in a patient whose respira-
tion has already been much impeded, whose lungs are prob-
ably engorged, and who has certainly, by the mere exist-
ence of a wound in his trachea, lost the power of coughing
properly ; it must never be forgotten that a quantity of
blood so trifling as to be at once ejected by a single cough
in the case of a healthy chest, may be a fatal obstacle to
respiration in one already weakened by disease. Thus any
well-marked arterial hamorrhage from cut branches, or
from the isthmus of the thyroid, must certainly be arrested
prior to opening the trachea. Besides this, blood once
having entered the bronchi is apt to extend into their
smaller ramifications and prove a cause of death, by acting
as a local irritation, and setting up intra-lobular suppurative
pneumonia. The author has found this to be the case both
after tracheotomy and still more frequently in suicide by
cut throat.

But, on the other hand, it is equally true that there 18
almost always a considerable amount of oozing from small
venous radicles divided during the operation, which depends
simply on the great venous engorgement resulting from the
obstruction to the respiration, so that while to attempt to
tie every point would be simply endless, we may be almost
certain that the oozing will cease whenever the trachea 1s
opened, and respiration fairly improved. Slight pressure on
the wound is generally sufficient to stop the bleeding till
the venous engorgement has disappeared.
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Of late years many tracheotomies have been done blood-
lessly by use of the thermo-cautery, for division of the soft
parts, but the subsequent sloughing of the wound 18 a great
objection to this method.

In cases of extreme urgency, all such minor considerations
as suppression of venous oozing must be ignored, and the
trachea simply opened as rapidly as possible. I had once
to perform the operation after respiration had entirely
ceased, and no pulse could be felt at the wrist, with no
assistance except that of a female attendant. Merely feel-
ing that no large arterial branch was in the way, I cut
straight through all the tissues, opened the trachea, and
commenced artificial respiration. The patient eventually
recovered.

Question of Tubes, etc.—Once the trachea is opened, the
next question is, How is the opening to be kept pervious?
For the moment the handle of the scalpel 18 to be inserted
in the wound, so as to stretch it transversely ; this will
probably suffice to allow of the escape of any foreign body.
But where, to admit air, the wound is to be kept open, how
is this to be done? It used to be advised that an elliptical
portion of the wall of the trachea be removed ; this, though
suceeeding well enough for a time, was unscientifie, as the
wound always tended to cicatrize, and ended, of course, in
permanent narrowing of the canal of the trachea. It may
be necessary thus to excise a portion of the trachea, in
cases where it is very intolerant of the presence of a tube.
Such a case is recorded by Sir J. Fayrer at Calcutta.! Not
much better is the proposal to insert a silk ligature in each
side of the wound, and by pulling these apart thus mechani-

cally to open the wound. This also is evidently a merely
temporary expedient.

Clinical Surgery in India (1866), p. 143.
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Various canule and tubes have been proposed. The ones
recommended by the older surgeons had all one great fault:
they were much too small, and were many of them straight,
and thus liable to displacement. The smallness of their
bore was their greatest objection, and Mr Liston conferred
a great benefit on surgery by his insisting upon the intro-
duction of tubes with a larger bore, and with a proper
curve, so as thoroughly to enter the trachea. The tube
ought to be large enough to admit all the air required by
the lungs, without hurrying the respiration in the least.

There is a mistake made in the construction of many of
the tubes even of the present day; the outer opening is
large and full, while for convenience of insertion the tube
tapers down to an inner opening, admitting perhaps not one-
half as much air as the outer one does.

It must be remembered that for some days there is great
risk of the tube becoming occluded, by frothy blood or
mucus, especially in cases of croup, and in children. To
prevent this a double canula will be found of great service,
providing only that it be remembered that the inner canula,
not the outer merely, is to be made large enough to breathe
through, and that the inner should project slightly beyond
the outer one.

The inner one can thus be removed at intervals and
cleansed, by the nurse, without any risk of exciting spasm
or dyspneea by its absence and re-introduction.

After-treatment.—The after-treatment of a case in which
tracheotomy has been performed demands great care and
many precautions. For the first day or two the constant
presence of an experienced nurse or student is always neces-
sary to insure the patency of the tube. The temperature of
the room should be equable and high, and it seems of
importance that the air should be kept moist as well as
warm by the use of abundance of steam.

s .-._'l-._.l'
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A piece of thin gauze, or other light protective material,
should be placed over the mouth of the tube, to prevent the
entrance of foreign bodies.

In cases where the operation has been performed for
some temporary inflammatory closure of the air passage,
retention of the tube for a few days may suffice. It may
then be removed, but it must be remembered that the
wound will generally close with great rapidity, so that it is
as well to be quite sure of the patency of the natural passage
before the artificial one is allowed to close by the removal
of the tube.

In cases where from long-standing disease or severe
accident the larynx is rendered totally unfit for work, and
the tube has to be worn during the rest of the patient’s life,
care must be taken (1), lest the tube do not fit accurately,
in which case it may ulcerate in various directions, even
into the great vessels;! (2), lest the tube become worn, and

thus the part within the windpipe fall into the trachea and
suffocate the patient.*

Laryngotomy.—As a temporary expedient in cases of
great urgency, where proper instruments and assistants are
not at hand, laryngotomy is ocecasionally useful, though
from the want of space without encroaching on the cartil-
ages of the larynx, and from its close proximity to the
disease, laryngotomy is by no means a suitable or per-
manently suceessful operation.

In the adult, especially in males with long spare necks,
the operation itself is exceedingly easy to perform. The
crico-thyroid space (Fig. xxx1. a) is so distinetly shown by
the prominence of the thyroid cartilage, and is so superficial,

' My John Wood, Path. Soc. Trans., vol, xi. p. 20.

*South’s Chelius, vol. ii. p. 400; and case recorded by Spence, in
Edin. Med. Journal for August 1862,
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that it is quite casy to open it in the middle line with a
common penknife, there being merely the skin and the erico-
thyroid membrane to be cut through, with very rarely any
vessel of any size. The opening can then be kept patent by
a quill or a small piece of flat wood. This simple operation
has in many cases, where a foreign body has filled up the
box of the larynx, suceeeded in saving life, and even in
cases of disease I have known it useful in giving time for
the subsequent performance of tracheotomy.

Fasy as it appears and really is, cases are on record in
which the thyro-hyoid space has been opened instead of
the crico-thyroid, such operations being of course perfectly
useless.

The incision is best made transversely.

Laryngo-Tracheotomy.—This modification consists in
opening the air passage by the division of the ecricoid car-
tilage vertically in the middle line, along with one or two
of the upper rings of the trachea.

It seems to combine all the dangers with none of the
advantages of the other methods of operating. It is close
to the disease, involves cutting a cartilage of the larynx, and
lmost certain wounding of the isthmus of the thyroid ; and
it is not easy to see what corresponding advantages it has
over tracheotomy in the usual position.

Thyrotomy is an operation by which the larynx is opened
-1 the middle line by a vertical incision, and its halves
separated, while any morbid growths are excised from the
cords or ventricles. The merits and dangers of this opera-
tion have been discussed at length by Mr Durham ! and Sir
Morell Mackenzie.2 As intralaryngeal surgery advances,
the cases requiring thyrotomy will diminish in number.

\ Med. Chir. Transactions of London, 1872.
2 British Med. Jowrnal (Nos. 643, 644), 1873.
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Laryngectomy, or Excision of the Larynx, first performed
by Dr Heron Watson in 1866, has been lately frequently
performed for carcinoma and sarcoma. Each case presents
its own difficulties, which vary according to the amount and
extent of the disease for which it is done.

The trachea must be divided and tamponed by a Tren-
delenburg canula, after which the larynx must be carefully
dissected out. A successful case, reported admirably® by
the late Dr Foulis, gave a great impetus to the operation
in this country, especially as phonation was so good with
the use of Foulis’s modification of the artificial larynx of
Grussenbauer. The operation is thus performed :—

Laryngectomy.—Longitudinal incision through the skin
in middle line, from hyoid bone to first or second ring of
the trachea, with a transverse one at the level of the hyoid,
allows flaps to be drawn outwards and downwards, exposing
the larynx. The soft parts are best separated by getting
fairly through the deep fascia, and then using an elevator or
periosteum scraper. Be careful not to loosen the connexions
more than is absolutely necessary from the upper part of
the trachea. If the disease be malignant, and has penetrated
the cartilages, of course a more extensive removal of parts
must be undertaken; but if the disease be entirely intra-
laryngeal, the larynx can be thus cleared with little bleeding,
and the extrinsic muscles may be divided close to their
insertions, and then thrown back with the skin flaps. All
bleeding being stopped, the thyro-hyoid membrane and
muscles require division, and the box of the larynx can
thus be drawn forwards, and its posterior attachments
severed. Some operators leave the epiglottis if it is healthy.
The lower parts must then be divided, either through trachea,

' Lancet, 1877-1878.
l_I
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if cricoid is diseased, or by leaving a small ring of ericoid.
In either case, the upper end of air-passage must be very
carefully secured by deep and superficial stitches to the
skin.

More than ninety cases have been arranged by Solis
(fohen?® in 1884, since which date many more have been
performed. The mortality 1s very great.

Unilateral Laryngectomy, or excision of one-half of the
larynx, was first performed by Billroth in 1878, and in suit-
able cases is a much less fatal operation than complete
laryngectomy. Some of the cases have recovered, and
lived for years with considerable power of speech.

Esophagotomy.—This operation is very rarely required,
and has as yet been performed only for the removal of
foreign bodies impacted in the cesophagus, and interfering
with respiration and deglutition. To cut upon the flaceid
empty cesophagus in the living body would be an extremely
difficult and dangerous operation, from the manner in which
it lies concealed behind the larynx, and in close contact with
the great vessels. When it is distended by a foreign body,
and specially if the foreign body has well-marked angles,
the operation is not nearly so difficult. It has now been
performed in sixty-five cases at least, of which thirteen have
proved fatal. Seven, along with another in which he him-
self performed it with success, were recorded by Mr Cock
of Guy’s Hospital.” Three others were performed by Mr
Syme, with a suceessful result. Of the seven cases collected
by Mr Cock only two died, one of pneumonia, the other of
gangrene of the pharynx.

Operation.—Unless there is a very decided projection of
the foreign body on the right, the left side of the neck should

i International Encyclopedia of Surgery, vol. v. p. 757.
2 Guy's Hospital Reports tor 1858.
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be chosen, as the eesophagus normally lies rather on the left
of the middle line. An incision similar to that required for
ligature of the carotid above the omohyoid should be made
over the inner edge of the sternomastoid muscle; with it as
a guide, the omohyoid may be sought and drawn downwards
and inwards, the sheath of the vessels exposed and drawn
outwards, the larynx slightly pushed across to the right, the
thyroid gland drawn out of the way by a blunt hook, the
superior thyroid either avoided or tied. The cesophagus is
then exposed, and if the foreign body be large, it is easily
recognised ; if the foreign body be small, a large probang
with a globular ivory head should then be passed from the
fauces down to the obstruction; this will distend the walls
of the cesophagus, and make it a much more easy and safe
business to divide them to the required extent. The wound
in the cesophagus should be longitudinal, and at first not
larger than is required to admit the finger, on which as a
guide the forceps may be introduced to remove the foreign
body, or, if necessary, a probe-pointed bistoury still further
to dilate the wound.

For some days or even weeks the patient must be fed
through an elastic catheter introduced through the nose and
retained, or by an ordinary stomach-tube throu gh the mouth.
In introducing the latter there is always a risk of opening
the wound. No special sutures for the wound in the
cesophagus are required, nor is it advisable too closely to
sew up the external wound.



CHAPTER X
OPERATIONS ON THORAX.

Excision of Mamma.—When the whole breast is to be
removed, two incisions, enclosing an elliptical portion of skin .
along with the nipple, must be made in the direction of the
fibres of the pectoralis muscle. The distance between the
: eisions at their broadest must depend upon the nature of
the disease for which the operation is performed, and the
extent to which the skin is involved; in every case the
whole nipple should be removed. The incisions should, if
possible, be parallel with the fibres of the pectoralis major,
and extend across the full diameter of the breast. During
the operation the arm should be extended so as to stretch
both skin and muscle. The lower flap should be first raised
and dissected downwards, with care that the cuts are made
1 the subcutaneous fat, and wide of the disease; the upper
flap is then thrown upwards, and the edge of the gland
raised, so that the fibres of the pectoralis are exposed below
it. These should be cleanly dissected, so as to insure
removal of the whole gland.

Any bleeding during the operation can easily be checked
by the fingers of an assistant, and if the arteries entering
the gland from the axilla be divided last, they can be at
once secured.

(ireat benefit results from the free use of drainage-tubes
in most cases; for this purpose a dependent opening in the
lower flap is often made.
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Surgeons now operate even when the axillary glands
are diseased, and by a very free dissection and removal,
even in hopeless-looking cases, life may be prolonged. To
insure the removal of the lymphatic vessels as well as the
glands, it is best not to separate the breast at its axillary
margin, but keep it attached by the tail of lymphatics sur-
rounded by fat, which will lead up to the glands. Section
of the great pectoral muscle will aid the dissection.

When the tumour is very large, and the skin has been much
stretched and undermined, more complicated incisions may be neces-
sary ; these must be governed a good deal by the presence and posi-
tions of adhesions or ulcerations of the skin. The best direction,
when the surgeon has his choice, that these incisions can take, is
that of radii from the nipple, bisecting the flaps made by the original
elliptical ineision.

N.B.—In operating for malignant disease, the one para-
mount consideration is that all the disease be excised,
however curious, inconvenient, or awkward, even insuffi-
cient, the flaps may look. Partial excisions are worse than

useless.

Paracentesis Thoracis, for the relief of pleurisy, acute
and chronic, and empyema, is an operation of extreme
simplicity.

The proper selection of cases, the settling of the suitable
position for the tapping, and the choosing of the suitable
time for it, are more difficult, and not within the scope of
the present work. On these subjects much information
may be obtained from the papers of Dr Bowditch of Boston,
of Dr Hughes and Mr Cock,! and an exceedingly interest-
ing and valuable paper by the late Dr Warburton Begbie.?

Where is it to be performed? Not abope the sixth rib,
clse the opening is not sufficiently dependent ; very rarely

! Both in Guy’s Hospital Licports, second series, vol, ii,
* Ldinburgh Medical Jowrnal for June 1866,
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below the eighth on the right side, and the ninth on the left.
The intercostal space generally bulges outwards if fluid is
present, and this bulging acts as an aid to diagnosis. As
the intercostal artery lies under the lower edge of the upper
rib in each space, the trocar should be entered not higher
than the middle of the space; and because the artery is
largest near the spine, and also the space is there deeply
covered with muscle, the tapping should never be behind
the angle of the rib. In most of the manuals we are told
to select a spot midway between the sternum and spine for
the puncture; but Bowditch, Cock, and Begbie, who have
had large experience, prefer, and I believe rightly, a position
considerably behind this, an inch or two below the angle of
the seapula, between the seventh and eighth, or between the
cighth and ninth ribs.

The operation may be performed with a simple trocar and
canula, round, about an cighth of an inch in diameter, and
at least two inches in length. The point must be sharp,
and it must be pushed in with considerable quickness, so
as to penetrate, not merely push forwards, the pleura,
which may be tough, and thicker than usual. Once the
skin is pierced, the instrument must be directed obliquely
upwards, so as to make the opening and position of the
trocar dependent. When the trocar is withdrawn the fluid
may be allowed to flow so long as it keeps in a full, equable
stream ; whenever it becomes jerky and spasmodic, the
canula should be removed before the sucking mnoise of air
entering the chest is heard.

In more chronic cases, where the quantity of fluid 1s
Jarge, and especially if it 1s thick and curdy, the exhausting
syringe of Mr Bowditch is an improvement on the simple
trocar and canula.

It consists of a powerful syringe, which fits accurately
to the trocar with which the puncture 1is made. There
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is a stop-cock between the trocar and syringe, and another
at right angles to the syringe. The trocar being introduced,
it is held firmly in position by an assistant, by means of a
strong cross handle; the first stop-cock is then opened,
and the syringe worked slowly till it i1s filled with fluid
through the trocar, the other delivery stop-cock being
closed. The first is then closed and the second opened;
the syringe is then emptied through the second into a basin.
By a repetition of this process, the fluid can be removed at
pleasure, without any risk of the entrance of air.

Dieulafoy’s aspirateur, which the author has now used in a very
large number of cases, will be found the best method yet devised of
safely removing the fluid in cases of serous effusion. But in severe
cases of empyema the pus is sure to be reproduced in the great
majority, and then a free incision, with strict antiseptic precautions,
will be needed, and subsequent free drainage.

The author has used with great benefit silver tubes,’ like long
narrow trachea tubes, with broad shields, to ensure free drain.

Excision of Portions of Ribs.—To insure free drainage,
and to prevent pressure on the tube, the thorax is now
generally opened in bad cases of empyema by removing
a portion of a rib; and in very bad cases, where the lung
is contracted, healing is hastened by removal of portions of
several contiguous ribs,—three, four, or even six having been
occasionally thus treated. Make a free incision on the rib
that is first to be removed in its direction, raise the perios-
teum with a scraper, exposing at least an inch ; continue the
separation of the pleural periosteum by a curved elevator,
and when it is separated divide the bone either with saw or
bone-pliers, protecting the pleura with the elevator. On
removal of the cleaned portion, the knife must then divide
cautiously the pleural periosteum, thus reaching the pus.
The opening can be enlarged, the cavity freely examined
by the finger, and drained, and more ribs, if necessary,
may be treated in the same manner,



CHAPTER .XI.
OPERATIONS ON ABDOMEN.

Paracentesis Abdominis.—To withdraw fluid from the
abdominal cavity is an exceedingly simple operation in it-
self, though certain precautions are necessary Lo render it safe.

Trocar.—The usual instrument used to be a simple round
canula with a trocar, the point of which should be very
sharp, and in the shape of a three-sided pyramid. It should
be about three inches in length, and a quarter of an inch in
diameter. It may for convenience have an india-rubber tube
fixed to its side or end, for the purpose of conveying the
fluid to the pail or basin, but any other additions or altera-
tions have not been improvements. Lately surgeons have
been diminighing the size of the tube so as to withdraw the
fluid more slowly, and taking many precautions to insure
the wound being kept aseptic.

Where to Tap.—In the linea alba, midway between the
umbilicus and pubes, or rather nearer the umbilicus. Here
there are no muscles nor vessels, the opening is a dependent
one, and the bladder is quite out of the way of injury.

N B.—It is a wise precaution, in every case where there
is a possibility of doubt as to the state of the bladder, to
pass a catheter. I have myself known at least onc case i
which a surgeon was asked to tap an over-distended bladder
as a case of ascites.

The Operation.—As there is great risk of syncope coming
on during the operation, from the sudden relief to the pres-
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sure on the organs, a broad flannel bandage should be applied
to the belly, the ends of which are split into three at each
side, and crossed and interlaced behind. An assistant should
stand at each side to make gradual pressure by pulling on
the ends of the bandage, thus assisting the flow, and main-
taining the pressure. A hole should be cut in the bandage
at the spot where the puncture is to be made, and the trocar
inserted by one firm push, without any preliminary incision,
unless the patient is inordinately fat. As the trocar is with-
drawn, the canula should be pushed still further in. The
surgeon should be ready at once to close the canula with his
thumb, if the flow begins to cease, lest air should be ad-
mitted. If the flow ceases from any cause before all the
fluid seems to be evacuated, the trocar should not be reintro-
duced, lest the intestines be wounded, but a blunt-headed
perforated instrument fitting the canula should be inserted.

When all the fluid that can be easily obtained is evacuated,
the canula may be withdrawn, and a pad of lint secured over
the wound by strapping.

In the last decade, Surgery has made immense strides
in the invention and performance of operations on the
abdominal viscera. Much of this is owing to the labours
of the gynecologists on ovarian and uterine tumours.
Their magnificent results have given confidence in dealing
with the peritoneum ; the discovery of less irritating anti-
septics than carbolic acid, and the growth of intelligence in
the use of simple eleanliness and the disuse of drugs, have
all helped to make results of surgical interference more
promising, and thus hardly any abdominal organ has been
spared, and many new operations have been devised. In a
work of this class, no detailed account of all these operations
can be attempted, and the author would not advise any
young surgeon to attempt to perform on the living body
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the operations now deseribed without a much more elaborate
study of authorities and prior operation on the dead subject.
Still, as many of them are in the mouths of the profession,
and some, by some too sanguine examiners, are occasionally
and most foolishly used as tests of successful or unsuccessful

cramming, a short definition or explanation of some of the
more important ones is now given.

1. Gastrotomy—17' open the Stomach to remove a Foreign
Body.—This is done either by an oblique incision, extending
from a little below and to left of xiphoid for three or four
inches, about an inch below the level of the costal cartilages,
or by a straight incision along the outer edge of the left
rectus musele. All bleeding should be stopped before the
peritoneum is opened. This should be done by a small
aperture carefully enlarged on a director. The wall of the
stomach and the foreign body will then be recognised.
Most operators open the stomach at once, remove the
foreign body, and at once sew up the wound in the viscus
by fine sutures, after Lembert’s manner, and return the
viscus. M. Labbé, in his successful case, fastened the wall
of the viscus to the wound by eight sutures before opening
it. In any case, the stomach should be kept empty for
a day or two. A typical example is that by Dr Bell of
Davenport, who removed a bar of lead one pound 1in weight
and ten inches in length, by an incision four inches in length
from the umbilicus to the false ribs. The opening into the
stomach was as small as possible, and required no sutures.

2. Gastrotomy for the Treatment of Disease of (Esopha-
geal Orifice or of Pyloric Stricture.—In cases of non-malignant
stricture of either aperture of the stomach, the organ is reached
as above, and then incised either at its narrow end for pyloric
stricture, or atfits cardiac end for cesophageal stricture or
foreign body, and then fingers are inserted, first one and
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then a second, and the stricture thus dilated ; the wound is
then sewn up accurately, the viscus returned, and external
wound also closed. This operation is chiefly associated
with the name of Professor Loreta of Bologna, who has
done it in six or eight cases, with good results in some.

3. Gastrostomy.—The formation of a mouth in the stomach
wall in cases of stricture of cesophagus causing starvation 1s
yearly becoming more frequent and more successful. It 1s
now generally performed in two stages,—1. By an oblique
incision, as in gastrotomy, along the edges of the left costal
cartilage, the peritoneum is exposed, opened, and stomach
sought for. It is often found with difficulty, being con-
tracted, and possibly bound down by the carcinomatous
contractions. A portion is brought to the surface and care-
fully stitched by two rows of sutures to the most convenient
part of the wound, the rest of which 1s then stitched up.
After four or five days, when the edges are presumably
safely adherent by inflammation, a hole, about the size of a
No. 3 catheter, is carefully made in the stomach wall by a
trocar and eanula, through which a No. 2 catheter can be
introduced. This is gradually enlarged, and a suitable tube
fitted, through which, in successful cases, the patient can
feed himself. Ile masticates his food so as to use lis
saliva, and spits it all, food and drink, into a glass funnel
connected with the tube. In many cases death from starva-
tion has been averted, and some have lived for months and
years. We owe to Mr Howse the method of doing this in
two stages. For excellent details of the whole operation, see
Holmes' Surgery, edition of 1883, vol. 1. pp. 801-4.

4. Pylorectomy—ZRemoval of a Diseased, Ulcerated, or
Caneerous Pylorus, and subsequent attachment of the Duo-
denum to a portion of the wound left in the Stomach, the rest
of which is sewn up.—An oblique incision over the tumour,
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wherever it is most easily felt, or even one in mesial line,
first exposes the peritoneum; all bleeding must then be
checked. The peritoneum is next opened, the tumour
examined, and if suitable for removal, brought out at the
wound. The pylorus and tumour must then be freed from
their attachments to the greater and the lesser omentum.
This must be done in separate portions by division between
double ligatures of finest carbolized silk. The stomach
must next be incised in its lesser curvature, see Fig, xxx11. ¢,

Fig. xxx11.*

and stitches inserted so as to be ready to close this portion
of the wound. The rest of the stomach must then be care-
fully severed and cleansed, and the stitches at ¢ secured.
The duodenum is next to be severed, see Fig. xxxir. a, from
the disease, and secured accurately by stitches to the lower
part (b) of the now diminished wound in the stomach. The
stitches must be as close and accurate as possible, so as to
render the whole wound impervious to fluids. This very
tedious and difficult operation, which may be modified
according to the position of the ulcer or cancer, will be
easily understood by the diagrams.

* Rough diagram of incisions in pylorectomy.
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The above operation owes most of 1ts successes, which are
not many, to the work of Billroth and his assistants.

Fig. xxxin.?

In cases where it is impossible from adhesions, the
following—

5. Gastroenterostomy has been devised and adopted. It

. ,...|ll1""""""""""'“”'""""'"'--r-l--,,

Fig, xxxiv.}
is to make a permanent opening between the greater

# Stitches after pylorectomy. + Gastroenterostomy.,
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curvature of the stomach and the jejunum, in cases where
the pylorie cancer cannot be excised.

The operation is on the same lines as the preceding, but,
instead of excision of pylorus, incisions about one and a half
inches in length are made in greater curvature of stomach,
and in the nearest loop of intestine, and the edges of these
apertures united by sutures. Mr Barker Las had a success-
ful case.l

Duodenostomy.—The idea is, in cases of gastric or pyloric
cancer, to cut down on the duodenum by practically the
same operation as for pylorectomy, but, instead of excising,
to stitch the anterior wall of the duodenum to the wound,
and treat it as the stomach is treated in gastrostomy. The
patient is then to be fed with peptonised food, or food which
he himself has chewed. This operation is not likely to prove
useful, and gastro-enterostomy will probably take its place.

Enterectomy, or cutting out a portion of the intestine,
and uniting the divided ends by suture, has most commonly
been done in cases of gangrene of bowel after a strangulated
hernia. Laparo-enterectomy is perhaps a more accurate
name for those cases in which a portion of bowel has been
removed by an incision in the abdominal wall for cases of
stricture or tumour, or inseparable adhesions of bowel. In
either case, the operation is difficult and tedious, requiring
—(1), careful management of the mesentery involved; (2),
careful stitching the bowel surfaces to each other. Various
sutures have been devised, and most ingenious instruments
to clamp the bowel on each side during the operation, and
to keep in good position the ends to be sutured. Full
details of all these may be found in the works of Treves and
Arthur Barker.

' British Medical Jour., Feb. 1886,

e ——— i i
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It 1s enough here to point out that, as to the sutures, all
are agreed that in all these operations on intestinal tract the
great object is to bring the serous surfaces into the closest
possible apposition, and for this end deep sutures may be
passed through the muscular coat also, so as to double in
the two opposite margins, and bring their serous surfaces
flat together; while, at the same time, it is of great im-
portance not to include the mucous coats, lest the contents
of the intestine should enter the track of the thread, and
thus in time contaminate the peritoneum. In stomach
operations this is especially important, from the well-known
power of the gastric juice to digest other substances and
surfaces except the mucous one.

Operations on the Kidneys.

1. Nephrotomy.—Incision of a diseased or cystic kidney.

Operation—An incision slightly oblique in the space
between ribs and ilium, extending forwards for three or
four inches, as in lumbar colotomy. Divide skin, fat, and
fascia; expose posterior border of external oblique and outer
border of latissimus dorsi ; divide them as far as necessary ;
then divide internal oblique and transversalis fascia, and to
expose outer border of quadratus lumborum, and the lum-
bar aponeurosis. Now, keeping behind the line of the colon,

the peritoneal fat will be seen, and kidney may be felt,
incised, and drained.

2. Nephro-lithotomy.—The first stages of this operation
are as in the preceding, but possibly more room may be
needed, and can be got by dividing fibres of the quadratus.
The kidney must be then carefully felt all over, first by the
finger, and then by the insertion of needles, till the stone is
felt or struck. When found, the organ above it should be

meised sufliciently to allow the finger to enter. The finger
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can then lacerate the renal tissue sufficiently to give egress
to the caleulus, which can be lifted out either by finger
or forceps. There is less risk of a fistula in opening through

the renal tissue than when the pelvis of the organ is
ineised.

3. Nephrectomy.—Excision of a kidney may be done
cither—(a) by lumbar method, (b) abdominal.

a. Lumbar Nephrectomy.—The selection of a suitable
case is most difficult, and the operation is dangerous, the
lumbar being somewhat the less dangerous of the two.
Various incisions are advised, probably the best is one
recommended by Morris.! In this the usual incision for
nephrectomy is carried up as near to 12th rib as the pleura
allows (half an inch at least below it), and extended for-
wards for four and half inches; a second incision, longi-
tudinally downwards, starts about an inch anterior to the
posterior extremity of the first.

The kidney is now to be raised and separated by the
finger if possible. The ease with which that can be done
varies according to adhesions from inflammation. The
pedicle then must be divided in two halves by passing
an aneurism-needle with strong silk thread through its
centre. Iach half must be securely tied, and then cut;
and great care must be taken to stop all bleeding. The
wound must be drained, and if possible the portion of ureter
left rendered aseptic.

b. Abdominal Operation.—By an incision at the outer
edge of the rectus of the side to be removed. The middle
part of the incision will probably correspond to the umbilicus.
The intestines must be drawn forwards, and the outer layer
of the mesocolon opened, so as to allow two or three fingers
into the cellular tissue behind the peritoneum till the renal

1 [nternational Encyclopeedia of Surgery, vol. v. p. 1089.
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vegsels are reached, which can then be tied at leisure, and
the organ removed.

Splenectomy.—The spleen has been successfully removed
frequently in cases of wound or protrusion after injury.
When disease has caused the removal, the mortality has
been very great. So far as I can discover, all the cases in
which it has been removed for leucocythemia have died,
while out of some thirteen for other diseases eight have
recovered. The operation in traumatic cases has generally
been performed through the original wound or by extension
of it.

For discase the middle line of the abdomen is generally
selected, sometimes the linea semilunaris. Great care must
be taken to avoid and stop bleeding from adhesions, and in
lifting up the organ to avoid rupture of its capsule, or too
sudden tearing of the splenic vein. The pedicle must first
be clamped, and then carefully tied in one or more portions.
Shock and hemorrhage cause most of the deaths.

Ovariotomy.—For the pathology of ovarian disease we
must refer to Sir Spencer Wells’s work on the subject, and
to Mr Alban Doran’s excellent work on Pathology of the
Ovaries and Tubes, 1884.

Even the modifications in the method of operating which
have been devised are so various and numerous, that if col-
lected from the medieal journals of the last ten years they
would fill a large volume. Besides this, the operation of
ovariotomy is one attended by so many complications, that
individual cases vary from each other as much as do indi-
vidual cases of hernia and tracheotomy; and as the specialities
of each case require to be met by specialities of treatment,
there is hardly any operation in surgery which requires

Q
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greater readiness of invention, or more individual sagacity
in the operator.

To lay open the abdominal cavity from the sternum fo
the pubes, and rapidly dissect out of this cavity an enormous
tumour with a narrow neck, the operator’s only embarrass-
ment being the peristaltic movements of the bowels, and his
only care being to tie the neck of the tumour firmly with
strong string, sew up the wound, and trust to nature, was
an operation very easy to perform, and requiring free cut-
ting rather than dexterity, and rashness more than true
surgical insight.

Such were the ovariotomies prior to 1857.

An ovariotomy in 1888 is a very different business, vary-
ing in certain important particulars.

(1.) Instead of the incision extending from sternum to
pubes, it is now made as short as possible.

(2.) Instead of being removed entire, the cyst 1s now
emptied with the greatest possible care (prior to its removal),
and none of the contents allowed to enter the peritoneal
cavity.

(3.) The pedicle is treated with great care, so that it may
not either bleed or putrefy. By very few is the clamp now
used. The more usual method is to transfix the pedicle,
.nd tie it with extreme care in two or more portions. Dr
Keith, however, uses the cautery, and regards it as a point
of chief importance to thoroughly heat the clamp so as to
dry the part of the pedicle between its blades. The cautery
should not be heated beyond a dull red heat, and be applied
slowly.

Besides these three important and cardinal points, there
are other minor matters almost equally essential ; these are
—(1), the proper management of the adhesions and the
thorough prevention of all heemorrhage from them ; (2), the
stitching up of the external wound, including the peritoneum ;
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(3), the treatment of the patient during the first few days of
convaleseence.

Operation in a typical case, after the method of Sir
Spencer Wells and Dr Thomas Keith.—The patient having
had her bowels gently opened on the previous day, and
being as far as possible in her usual state of health, should
be warmly clad in flannel both in body and limb, and laid
on an operating table of convenient height, in or near the
room she is to occupy. No carrying from ward to operating
theatre and back again is admissible. It will be found both
cleanly and convenient to have a large india-rubber cloth
over the whole abdomen, cut out in the centre so as to ex-
pose so much of the tumour as is necessary, but gummed on
or otherwise secured to the sides of the abdomen, and thus
protecting the clothes, and hanging down over the edge of
the table ; this will prevent all wetting of the clothes and
unnecessary exposure of the patient’s person, and can be
casily removed after the operation. Chloroform being ad-
ministered, the bladder is evacuated by means of a catheter,
and the patient’s head and shoulders are elevated on pillows.
An incision is then made in the linea alba, between the
umbilicus and pubes, for about four inches in length at first,
80 as to be large enough to admit the hand, through all the
tissues down to and through the peritoneum. Care is
necessary in dividing the peritoneum, on the one hand, not
to divide too much, in which case the cyst-wall will be pene-
trated, and the contents effused into the peritoneal cavity ;
or, on the other hand, too little, in which case the peritoneum
may be mistaken for the cyst, and separated from the trang-
versalis fascia under the idea that adhesions exist. Once
the peritoneal cavity is opened, the incision through the
peritoneum must be extended to the full length of the e
ternal wound by a probe-pointed bistoury.

The operator’s hand must now be passed into the abdo-

-
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men, and the tumour isolated from its connexions as far as
possible. When no adhesions exist it is extremely easy to
pass the hand quite round the tumour, ascertain its relations
to the uterus and Fallopian tubes, and the length and thick-
ness of its pedicle. The presence of adhesions adds very
seriously to the danger and duration of the operation. We
will suppose at present that none exist in this typical case,
and that the pedicle is found of a satisfactory size and shape.
The surgeon now protrudes the anterior portion of the cyst-
wall through the wound, and pierces it with a large trocar,!
to which is attached an india-rubber tube, by means of
which the effused fluid can be easily got rid of in any direc-
tion. During the escape of the fluid from the cyst a special
assistant keeps up the tension by careful pressure on the
abdomen. In cases where the cyst is multilocular, and thus
only a portion of the contents of the tumour is at first
evacuated, the operator should, by partially withdrawing the

\ Deseription of Sir Spencer Wells's Trocar.—* 1t consists of a
hollow cylinder six inches long, and half an inch in diameter, within
which another cylinder fitting it tightly plays. The inner one is
cut off at its extremity, somewhat in the form of a pen, and is sharp.
The sharp end is kept retracted within the outer cylinder by a spiral
spring in the handle at the other end, but can be protruded by press-
ing on this handle when required for use. When thus protruded it is
plunged into the cyst up to its middle ; the pressure on the handle is
taken off, and the cutting edge is retracted within its sheath, The
fluid rushes into the tube, and escapes by an aperture in the side, to
which an india-rubber tube is attached, the end of which drops into
o bucket under the table. The instrument is furnished at its middle
with two semicircular bars, carrying each four or five long curved
teoth like a vulsellum. These teeth lie in contact with the outer sur-
face of the eylinder, but can be raised from it by pressing two handles.
When the cyst begins to be flaccid by the escape of the fluid, these
cide vulsellums are raised, and the adjoining part of the cyst is drawn
up under the teeth, where it is firmly caught and compressed against
the side of the tube.”
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trocar, without removing it entirely from the cyst, endeavour
to pierce and evacuate the other cysts, still through the
original opening in the first one.

While doing this, great care must be taken lest he pierce
the external wall of the tumour, and let any of the contents
escape into the abdominal cavity; to guard against this the
punctures should be made by the right hand, while the left,
re-inserted into the abdomen, supports the cyst-wall.

The tumour having been as far as possible emptied of its
fluid contents, must now be dragged out of the wound, care
being still taken lest any of its fluid contents escape into the
peritoneal cavity. 1In favourable cases the pedicle is now
brought easily into view. This may vary very much in
length and thickness. It is sometimes entirely absent, the
tumour being sessile on the broad ligament of the uterus ;
sometimes it is thick and strong, sometimes long and
slender. The manner in which it is to be managed depends
on its length and thickness. Varieties in treatment will be
noticed immediately. We will suppose that it is four inches
in length and one or two fingers in breadth. This is quite
a suitable case for the use of the clamp, the principle in-
volved in the use of which is, that the pedicle should be
brought quite out of the abdomen through the wound and
secured on the surface. The best form seems to be one
made like a carpenter’s callipers, with long but removable
handles, and a very powerful fixing-screw.,

The blades of this clamp being protected by pads of lint
should be made to embrace the pedicle close to the cyst, in
a direction at right angles to the abdominal wound, and
lying across it, the handles should then be removed, and
pads of lint placed below the clamp to protect the skin.
The cyst may now be cut away at some little distance
above the clamp, enough being left to prevent all danger
of its slipping. Further to avoid this danger, the pedicle
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may be transfixed by one or two needles above the
clamp.

The wound is now to be sewed up by several points of
interrupted suture, some inserted very deeply through all
the tissues, including even the peritoneum, others in the
intervals of the first, including little more than the skin.
They may be either of iron, silver, platinum, telegraph-wire
(Mr Clover's copper, coated with guttapercha), or silk. It
seems of very little consequence which is used. Sir Spencer
Wells, after many trials, uses silk, as being removed with
least pain to the patient, and really causing no more sup-
puration than the metallic ones do, if only removed early
enough, viz., about the second or third day, by which time
the union of the wound should be firm.

The after-treatment should be very simple. Except
under special circumstances, stimulants are rarely necessary,
and indeed, to avoid vomiting, as little as possible should
be given by the mouth during the first twenty-four hours.
The patient should be allowed to suck a little ice to allay
thirst, and opiate and nutritive enemata will be found quite
sufficient to keep up the strength in ordinary cases. The
urine should be drawn off by the catheter every six hours.
The room should be kept quiet, and the temperature equable,
so long as there 1s no interference with a plentiful supply of
fresh air.

Some of the specialities and abnormalities involving
special risks may now be briefly noticed :—

1. Adhesions.—These vary much in amount, in position,
in organization, and danger.

a. In amount.—In certain cases no adhesions exist, while
in others, omentum, intestines, tumour, uterus, and ab-
dominal wall may be all matted together in one common
mass.

b. In m*gam'xatim?.-—Ocensimm]]}r they are so soft and
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friable as to break down under the finger with ease, and so
slightly organized as not to bleed at all in the process,
while again they may be so firm and close as to require a
careful and prolonged dissection, and so vascular as to
require many points of ligature to be applied to large active
vessels.

¢. There are special dangers connected with the presence
of these adhesions, and varying much in different cases.
Thus adhesions to the intestines can generally be separated
with comparative ease, and seem, as a rule, to require the
application of fewer ligatures than those which unite the
tumour to the abdominal wall. Adhesions to the wall are
sometimes so firm as to be quite inseparable, and thus to
necessitate some of the cyst-wall being left adherent. In
Sir Spencer Wells's cases, adhesions to the liver and gall-
bladder occasionally occurred, requiring careful dissection
to separate them, and yet the patients all survived, while
pelvic adhesions, especially to the bladder and uterus, on more
than one occasion prevented the completion of the operation.

Vascular adhesions to the wall which require many liga-
tures certainly add to the dangers of the case, while adhe-
sions to the anterior wall of the abdomen render the opera-
tion, especially its first stages, mueh more difficult, prevent-
ing the cyst from being recognised.

2. The condition of the pedicle is of great importance. If
short and thick, the transfixion and ligature will require
great care and caution that every bleeding point be secured ;
and it may make even the use of the cautery more difficult,

Dr Keith for a time operated with antiseptic precautions,
but has now (1888) entirely given up the use of the spray,
which he believes has especial dangers in abdominal surgery.

Operation for Strangulated Inguinal Hernia.—The
great rule to be remembered with regard to this, as well as
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all other operations for hernia, is, that the carlier it is per-
formed the better chance the patient has. Once a fair trial
has been given to the taxis, aided by proper position of the
patient, the warm bath, and specially chloroform, the opera-
tion should be performed.

The patient should be placed on his back with his
shoulders elevated, and the knee of the affected side
slightly bent. The groin should then be shaved, and the
shape and size of the tumour, with the position of the
inguinal canal, carefully studied. The surgeon should then
lift up a fold of skin and cellular tissue, in a direction at
right angles to the long axis of the tumour, and holding
one side of this raised fold in his own left hand, commit the
other to an assistant. He then transfixes this fold with a
sharp straight bistoury, with its back towards the sac, and
cuts outwards, thus at once making an incision along the
axis of the hernia without any risk of wounding the sac or
bowel. Any vessel that bleeds may now be tied. This
+ eision will be found sufficiently large for most cases; if
not, however, it can easily be prolonged either upwards or
downwards. The surgeon must now devote his attention
to exposing the neck of the sac, and in so doing, defining
the external inguinal ring. The safest method of doing so
is carefully to pinch up, with dissecting forceps, layer after
layer of connective tissue, dividing each separately by the
knife held with its flat side, not its edge, on the sac, and
then by means of the finger or foreeps raising each layer in
succession and dividing it to the full extent of the external
neision. It is not always an easy matter to recognise the
sac, especially as the number of layers above it, which are
deseribed in the anatomical text-books, are often not at all
distinct.

The thickness of the connective tissue of the part varies
immensely ; sometimes six layers or even more can be
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separately dissected, while, again, one only may be found
before the sac is exposed.

If small and recent, the sac may be recognised by its
bluish colour, and by the fact that it is possible to pinch
up a portion of it between the finger and thumb, and thus
to rub its opposed surfaces against each other.

If large and of old standing, it is sometimes so thin as
not to be recognisable, or again so enormously thickened,
and so adherent, as to be defined with great difficulty.

If it is small, Ze. when the whole tumour is under the
size of an egg, it ought to be thoroughly isolated, and its
boundaries everywhere defined. If large, and specially if
adherent, the neck alone should be cleared.

The sac thus being reached, the external abdominal ring
should be clearly defined, and the finger passed into it so
as if possible to determine the presence or absence of any
constriction in it. If it feel tight, the internal pillar of the
ring should then be cautiously divided on the finger by a
probe-pointed narrow bistoury, in a direction parallel to the
linea alba.

At this stage the question comes to be considered as to
whether the sac should or should not be opened. Much
has been said and written on hoth sides.

Not to open the sac avoids the risk of peritonitis, and of
injury to the bowel; but, on the other hand, exposes the
patient to the danger of the hernia being returned unre-
duced ; for in many cases the stricture is to be found in the
sac itself, and adhesions very rapidly form between coils of
intestine n the sac and the inner wall. Again, not to open
the sac prevents us from discovering the condition in which
the bowel is ; it may possibly be gangrenous, in which case
such a return en masse would be almost necessarily fatal.

A general rule or two may be given here :—

1. The sac should be opened in every case where there
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is any reason for doubt about the condition of the bowel,
where there has been long-continued vomiting, or much
tenderness on pressure.

2. Even in cases in which there is every reason to believe
the bowel is perfectly sound, the sac should be opened,
unless the whole contents can be easily and completely
reduced out of the sac into the belly, as in cases where this
cannot be done there probably exist either a stricture in the
neck of the sac itself, or adhesions of the bowel to the sac.
We should endeavour to avoid opening the sac in cases of
old serotal hernia of large size, where the symptoms have
not been urgent, especially in large unhealthy hospitals, as
the risk of peritonitis is so great. Antiseptic precautions
seem considerably to diminish the risk of opening the sac.

If the sac then is not to be opened, the rest of the opera-
tion is very simple. Endeavour to reduce the bowel out of
the sac, and then return the sac itself, unless the hernia 1s
of old standing, and adhesions prevent its reduction. A
few silver stitches to close the wound and a carefully ad-
justed pad are now all that is requisite.

If the sac is to be opened, how can it be done with least
danger to the bowel?

If the hernia is small, and it is possible to define it all,
the sac should be opened at its lower end, as there a small
quantity of serous fluid which intervenes between the sac
and the bowel will be found. Where this is present, there
is no danger of wounding the bowel, as the sac can be
easily pinched up; but this is by no means invariably the
case, so great care should always be taken. A small por-
tion of the wall being thus pinehed up should be divided in
the same manner as the layers of cellular tissue were
divided in exposing the sac. A few drops of serum will
then eseape, and the glistening surface of the bowel be
exposed ; the finger should then be introduced at the open-
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ing, and the incision enlarged by a probe-pointed bistoury:.
If the hernia is small the sac should be slit up to its full
extent; if large, only a sufficient portion of the neck should
be opened. As soon as the opening in the sac is large
enough to admit the point of the operator’s forefinger, it
should be inserted so as to protect the intestines, and the
remainder of the sac slit up on it as a guide.

The sac thus opened, the next step is to divide the con-
striction, wherever it be. It is most likely to be found at
the neck of the sac, just where it protrudes through the
internal ring in an oblique hernia, or through the tendons
of the transversalis and internal oblique, where the hernia is
direct. Now, this constriction might be divided in any
direction were it not for the risk of wounding the epigastric
artery, and also of injuring the spermatic cord, which is
in close relation to the neck of the sac of an oblique
hernia.

Wound of the epigastric artery is the chief danger, for in
all cases it is close to the neck of the sac. Were its position
in relation to the neck of the sac constant, it might be easily
avoided by an incision in the opposite direction; but as this
relation varies according to the nature of the hernia, an
clement of danger is introduced. Thus, in oblique inguinal
ruptures, where the sac passes out through the internal ring
(Fig. xxxv. 1 r), the artery will always be found to the
inside of the neck of the sac; while in direct herniz, where
the bowel has made its escape through the triangle of Hes-
selbach (Fig. xxxv. 4), and passed through the conjoint
tendon straight to the external ring, the epigastric artery will
be found on the outside of the neck of the sac. In recent
herniz the differential diagnosis is comparatively easy, but
in those of old standing and large size, in which the obliquity
of the canal has been much diminished, it is almost im-
possible to tell of what kind the hernia originally wag, and
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consequently to determine in which direction it is safe to
incise the neck of the sac.

Such being the case, the best rule is to incise the neck of
the sac directly upwards, i.e. in a line parallel with the
linea alba, and also to cut it very cautiously bit by bit, in
every case, if possible, with the finger inserted as a guide to
the position of a vessel and a protection to the gut.

The spermatic vessels lie sometimes behind, sometimes
on either side of the sac, and in very old hernmiz may
be separated from each other so as really to surround the
sac. The cut directly upwards is also the safest for
them.

All constrictions being overcome, it is not sufficient
merely to push back the gut into the belly. Its condition
must be carefully examined, and it must be decided whether
the constriction has caused gangrene or not. To examine
this properly, it is generally best to pull down an inch or
two more of the gut, so as thoroughly to bring into view
the constricted portion, as ¢t is most likely to be fatally
nipped.

It is not always easy to decide as to the condition of the
bowel. Certain points must be observed :—

(1.) Colour.—There may be very great alteration in the
colour of the bowel from congestion, and yet no gangrene.
It may be dark red, claret, purple, or even have a brownish
tint, and yet recover; where it is black, or a deep brown,
the prognosis is unfavourable.

(2.) Glistening.—So long as the proper glistening appear-
ance of the bowel remains, there is hope for it, even when
the colour is bad ; if it has lost it, and especially i, instead
of being tense and shining, it is dull and flaccid and in
wrinkles, the bowel is almost certainly gangrenous. |

(3.) Thickness.—If much thickened, and especially if
rough on the surface, the bowel has probably been form-
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ing adhesions to the sac, or to contiguous coils, and the
prognosis is less favourable.

(4.) Smell.—The peculiar gangrenous odour on opening
the sac is very characteristic. In cases where ulceration and
perforation have occurred, the odour is feecal.

1. If, then, the bowel is tolerably healthy-looking, though
discoloured, it should be returned gradually, not en masse,
into the abdomen, the wound sewed up, and a pad of lint
put on, with a bandage.

2. If there are adhesions of bowel to sac or to a neigh-
bouring coil, or of omentum to sae, the stricture should be
freely divided, the protruding coils of intestine should be
emptied of their contents, but no rash attempt made to force
their return. Especially is this rule to be observed with
protruded, swollen, or adherent omentum, for considerable
risks attend any attempt at excision of the protruded portion
—risks of hemorrhage, peritonitis, and ulceration of the
contiguous bowel.

If the bowel be returned, or even the continuity of the
canal restored by the cutting of the stricture, though the
bowel be not returned, no great risks acerue from the reten-
tion of a piece of omentum in the sac, in a position which it
may possibly have already occupied for years.

3. If the bowel is absolutely gangrenous, even in a very
small portion of its length, no reduction should be attempted
but the gangrenous portion should be kept outside, with tht;
hope that adhesive inflammation may be set up, so as to
glue the bowel to the abdominal wall, prevent feecal extra-
vasation, and form a temporary artificial anus. If the
gangrenous portion be very full of faeces or flatus, incisions
may be made into it. This should be avoided in cases
where the patient is already much prostrated, as I have seen

cases in which the opening of the bowel seemed to inflict a
fatal shock,
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Enterectomy or excision of the gangrenous portion has
recently been recommended and performed by some sur-
geons (see p. 238 ante). The very high authority of the
late Professor Spence is against such procedure.’

Cases of gangrene of even large portions of bowel are by
no means necessarily fatal. They may recover with an
artificial anus, the remedy of which by surgical means we
must notice in its proper place.

Operation for Strangulated Femoral Hernia.—While
the general principles guiding treatment and ruling the
conduct of the operation are the same as in inguinal, there
are some differences in points of detail which render a brief
separate deseription necessary.

A single word on the anatomy. Tracing a femoral rupture from
within outwards, we find that its first stage is to push its way through
the weal point of the arch formed by Poupart’s ligament, that is, the
spot called the crural arch, bounded on its outer side by the sheath
of fascia which surrounds the femoral vein; above by Poupart’s liga-
ment ; on its inner side by the curved fibres of Poupart’s ligament,
which, curving backwards, are inserted into the ilio-pectineal line,
have a sharp falciform edge, and have been dignified by the special
name of Gimbernat’s ligament (Fig. xxxv. 6.); and below by the os
pubis itself. This arch or ring thus bounded is, in the normal state
of parts, filled by a layer of fibrous texture, a little fat, and occasion-
ally a small gland. These parts are pushed forwards in the descent
of the hernia, and in a E.malf recent one may be said to form a sort of
inner covering ; in a larger and older one they are split by the hernia,
and, while forming a constriction round its neck, leave the fundus
of the sae, so far as they are concerned, quite uncovered.

A femoral hernia may stop there, satisfied with merely coming
through the ring, and, if sudden and recent in a healthy, well-knit
subject, such a rupture is exceedingly dangerous, the constriction
being very severe, and the consequent gangrenc of the bowel very
rapid if unrelieved. In most cases, however, it makes its way still
further out, and the mext covering it gains is from the ecribriform
fascia. This is the layer of fibres, pierced (as its name implies) with
orifices for the passage of veins and lymphatics, which stretches
between the two curved edges of the saphenous opening. It varies
much in strength; when the rupture has been slow and gradual, it

1 Lect., on Surgery, 3rd ed., vol. ii. p. 998.
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will certainly add a covering of greater or less thickness, but where
the hernia is large and old we must not expect to find many traces of
the eribriform fascia, at least over the fundus of the tumour.,

The ordinary superficial fascia of the part, with its fat, nerves,
veins, and lymphatics, and the thin skin of the groin, are the only
remaining coverings, It is very remarkable how exceedingly thin
all the so-called coats become in large femoral hernize of long stand-
ing, especially in thin old people.

Operation.—Various incisions are recommended. The
one which gives freest access and exposes the sac best, is
shaped like a T, the horizontal limb of which is oblique, the
direction of the obliquity varying on the two sides. The
horizontal incision should be made just over Poupart’s liga-
ment, and parallel to it, the centre of the incision correspond-
ing to the neck of the sac, and its length varying according
to the size of the tumour and the depth of the parts; the
other should extend downwards from the centre of the
former, as far as is necessary to display the whole sac. The
first should be made by pinching up and transfixin g the skin,
the second by ordinary incision, to the same depth as the
first. The small flaps thus made must now be thrown back ;
any vessels that have been divided are to be tied. Now,
with great care and caution the surgeon is to pinch up and
divide any layers of condensed cellular tissue which may
still cover the sac, till it is thoroughly exposed to its full
extent, and remove any glands which may intervene.

The neck of the sac being exposed, 1t may be possible in
some very exceptional cases to give the patient the benefit
of the minor operation, which consists in leaving the sac
unopened. In such a case (to be described immediately),
the surgeon passes his finger along the neck of the sac as
f'a_,l' as possible into the ring, and then with a probe-pointed
h.lStDm‘}? very cautiously nicks the upper edge of Gimbernat’s
ligament in one or more places, being careful to feel for any
pulsation before dividing a single fibre. He may then be
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able to empty the sac of its contents, and return the bowel
and omentum, still retaining the sac outside.

On the other hand, where it is determined to open the
sac, the pinching up of the sac must be managed with great
care, to avoid injury of the bowel. There is generally a
little fluid to be found at the fundus, which will protect the
bowel. In one case in which Liston operated, he tells us,
¢ there was no possibility of pinching up the sac, either with
the fingers or forceps; it contained no fluid, and was
impacted most firmly with bowel; very luckily the mem-
brane was thin; and, observing a pelleton of fat underneath,
I scratched very cautiously with the point of the kmife in
the unsupported hand, until a trifling puncture was made,
sufficient to admit the blunt point of a narrow bistoury.” !
If the sac contain bowel and omentum, it 18 safer to open it
over the omentum than over the bowel. When a small
opening is made, an escape of the contained fluid takes
place, and then the sac should be slit up as far as its neck
by a probe-pointed bistoury, guided by the finger, intro-
duced to protect the bowel, whenever the opening is suffi-
ciently large. The forefinger must now be cautiously
insinuated into the neck of the sac, the nail being directed
to the bowel, the pulp to the crescentic margin of Gimber-
nat's ligament, and any constriction very cautiously divided.
The bowel should then be drawn down a little, the con-
strieted point carefully examined, and then returned or not,
according to its condition.

Two points require a brief separate notice : —

1. In what direction is the crural arch to be divided?
Not outwards certainly, on account of the vein, nor down-
wards, as the bone prevents that direction. Is it to be
upwards or inwards? Not upwards, for such an incision

1 Operative Surgery, p. 462.
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would endanger the spermatic cord or round ligament,
besides greatly weakening the abdominal wall by the divi-
sion, partial or complete, of Poupart’s ligament. Inwards
then it must be; and little more need be said about it, were
it not for the occasional existence of an abnormal course and

distribution of the obturator artery.

F1g. =XxVv.¥

The usual origin of this vessel is from the internal iliac,
in which case (I"ig. xxxv. N 0) it never comes near the sac
at all. In certain cases (1 in 34) it rises from the epigastrie,
and in a very few (1 in 72) from the external iliac. If

* Rough diagram of abnormal course of obturator and its relation
to the neck of a hernia. Parts seen from the inside: n, femoral
hernia; A, femoral artery; v, femoral vein; g, epigastric artery; o,
obturator from epigastric (dangerous) ; s o, obturator from epigastric
(safe) ; ¥ o, normal eourse of obturator ; 1 &, internal inguinal ring ;
Sp ¢, spermatic cord and its vessels ; 6, Gimbernat’s ligament ; -+, in
triangle of Hesselbach.

R
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rising from either of the two last, it most commonly passes
downwards at the outer side of the hernia, in which case
(Fig. xxxv. s 0) no harm can possibly result; but in a few
rare cases, perhaps 1 in every 60 of those operated on, the
vessel winds round the hernia (Fig. xxxv. o), crossing
at its inner side, and thus may be (and has actually been)
divided by a rash incision. With due care, however, and
by cutting a very little at a time, even this danger may be
avoided.

2. Under what circumstances is it possible or justifiable
to reduce a femoral hernia, without previously opening the
sac? Only in certain very seleet cases, where the hernia
is recent, the constricting parts lax, the general symptoms
very mild, and where there is reason to believe the bowel
has completely escaped injury by compression or the taxis.
There are both difficulties and dangers in this so-called
minor operation :—1. Difficulties, For it is not easy to divide
the constriction without the assistance of the finger in the
sac, and it is not easy to reduce the contents with the sac
unopened, except through a much freer opening than is
necessary when the bowel has been fairly exposed. 2.
Dangers, Of reducing sac and viscera, together with the
strangulation still kept up by tightness in the neck of the
sac; or of supposing the sac is emptied while a knuckle
of bowel still remains in it, and is strangulated; or, lastly,
of reducing the intestine which has already become gan-
grenous. It is very remarkable how very soon gangrenc
may come on, in a case of a small recent femoral hernia,
in which the fibrous tissues constricting the neck of
the sac are tense and undilatable. A protrusion for eight
hours has been sufficient to destroy the life of a knuckle
of bowel.

A mnote here on a certain condition very frequent in femoral
hernize, which may occasionally give a good deal of trouble. Symp-
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toms of strangulation have been well marked, yet when the sac is
opened nothing is to be seen except a mass of omentum, perhaps
tolerably healthy-looking. To reduce this ¢n masse would be very
unsafe ; it is necessary carefully to unravel it, and disengage the
knuckle of bowel which is almost certainly included in it, and which
has given rise to the symptoms of strangulation,

Operation for Strangulated Umbilical Hernia.—The
operation is practically the same, whether the hernia is a
true umbilical one, or one which with more strict accuracy
might be called ventral. True umbilical hernia is a discase
of infancy and childhood, being almost always congenital,
and the viscera protrude through the umbilical aperture.
This rarely requires operation, as it may generally be
returned with ease, and even cured by a proper bandage
and compress. Ventral hernia, commonly called wmbilical,
is generally a protrusion of viscera through a new preter-
natural aperture in the fibrous tissues close to the navel,
may often attain a large size, is liable to strangulation, and
is not easily palliated or cured.

In either case the operation requires a very brief descrip-
tion. If the hernia is small, under the size of a hen’s ege,
a crucial incision through the thin skin which covers it will
thoroughly expose the sac when the flaps are dissected back.,
The forefinger should then be inserted in the round opening,
and the edges cautiously incised in several directions, each
incision, however, being very small.

If the rupture is large, a single linear, or a T-shaped
mcision, exposing the base of the tumour, will be suffi-
cient to allow the requisite dilatation of the opening to
be made. Tt is not at all necessary in every case to open
the sac of the peritoneum. If required, it must be done
with great caution, as the sac is generally very thin. In
cases where the hernia is chiefly omental, the sac should be

opened, lest a knuckle of bowel be enclosed and strangulated
in the omentum.,
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Obturator Hernia is an extremely rare lesion, and a
large proportion of the recorded cases were discovered
only after death. When diagnosed during life and stran-
gulated, some have been reduced by taxis, and only a very
few cases have been operated on, some with success. It
is not likely that a diagnosis could be made, except in very
emaciated patients, in whom pain at the obturator foramen
was a prominent symptom, and in whom it could be ascer-
tained positively that the crural ring was empty. An
incision over the tumour, sufficient to allow the pectineus
musele to be exposed and divided, is necessary. The
hernia may then be reduced without opening the sac, if
recent; if of long standing, the sac must be opened. One
case is recorded by Dr Lorinzer, in which, after strangula-
tion for eleven days, he opened the sac and found the
bowel gangrenous. The patient had a fwecal fistula, but
survived the operation for eleven months. Nuttel, Obre,
and Bransby Cooper have each diagnosed and treated such
cases.!

Other forms of hernia are so rare, and the treatment of
each case must necessarily vary so much in its circumstances,
as not to require or admit of any detailed account of the
operations requisite for their relief.

Operations for the Radical Cure of Hernia.—The incon-
veniences and discomfort caused by even the best-adjusted
trusses or bandages, the unsatisfactory support they afford,
and the risk of their slipping and allowing the hernia to
escape, have given rise to many attempts to cure hernia by
operation.

FEven to enumerate these would be quite beyond the
limits of the present volume; suffice it to classify a few
of the most important of them according to the principle

! [{olmes' Surgery, 3rd ed., 1883, vol. ii. p 837.
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involved in each, and then give a very brief account of
the method of operating -which seems to be at once the
most scientific, least dangerous, and most permanently
useful.

The question at issue is briefly this. We have, in a
hernia, the following condition :—The walls of a great
cavity are at one or more points specially weak, the con-
tamed viscera have protruded, either by extension and
stretching of a natural opening, or by the formation of a
new breach in the walls, and, in protruding, they have
brought with them as a covering a serous membrane, ex-
tremely extensible, highly sensitive to injury, and, when
injured, certain to resent it by severe, spreading, and dan ger-
ous inflammation,

Do we desire to remedy this protrusion, we may act—

L. On the intestines themselves ; but for all surgical pur-
poses they are out of our reach. We cannot do more than,
by diminishing their contents, diminish their volume, and by
position and rest reduce to the utmost their tendency to pro-
trude. This includes the medical and prophylactic treat-
ment of hernia, or rather of the tendency to hernia.

2. We may try what can be done with the sac which the
intestines have pushed down before them. Can it be ob-
literated ?  If it can, perhaps the intestines may be retained
in their cavity. Very many plans of dealing with the sac
have been tried.

To cause obliteration of its cavity many methods have
been proposed :—By ligature of it along with the spermatic
cord, involving loss of the testicle, either by gradual separa-
tion, by sloughing, or by immediate removal; by cutting
in.tc- it, and then stitching it up; by constricting it with
wire, as in the punctum aureum ; by pinching sac and
coverings up, by passing needles under them as they emerge
from the external ring, as Bonnet of Lyons did ; by con-
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stricting sac alone with a double wire, by subcutaneous
puncture, as Dr Morton of Glasgow has done; by severe
pressure from the outside with a strong tight truss and a
pad of wood, as proposed by Richter; by setons of threads
or candle-wicks, as proposed by Schuh of Vienna ; by in-
jection of tincture of iodine or cantharides, as by Velpeau
and Pancoast; by the introduction into the sac of thin
bladders of goldbeaters’ skin, which were then filled with
air, and were intended to excite inflammation, as in the
radical cure of hydrocele; or by the still more severe
method of Langenbeck, consisting in exposing the sac by a
free incision at the superficial ring, separating it from the
cord, and passing a ligature round the sac alone, leaving the
ligatured portion in the scrotum either to become ob-
literated or to slough out. Schmucker of Berlin varied
this, by cutting away the constricted portion below the
ligature.

The objections to these methods are various: the more
gentle are uncertain and inefficient; of the more severe,
some involve mutilation, by the loss or removal of the tes-
ticle ; others, as those of Langenbeck and Schmucker, are
very dangerous and fatal, by the inflammation spreading to
the peritoneal cavity (20 to 30 per cent. died); while all of
these methods afford at best only temporary relief. And
this is only what might have been expected, for the sac was
only a result of the protrusion, not a cause ; and so long as
the weakness and insufficiency of the parietes of the abdo-
men remain, so long will the extensible loosely-attached
peritoneum continue to furnish new sacs for visceral pro-
trusions.

3 We have now only the canal left to act upon ; and the
operations on the canal may be divided into two great
classes :—

(a.) Those in which the operator attempts to plug up
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the dilated canal. (6.) Those in which he tries to constrict
it, by reuniting its separated sides.

(a.) Attempts to plug the canal have, in most cases, been
made by invagination of the skin of the scrotum and its
fascia. These have been very numerous and various in
their adaptation of mechanical appliances, but have all been
designed with the same object, Dzondi of Halle, and Jame-
son of Baltimore, incised lancet-shaped flaps of skin, and
endeavoured to fix them by displacement over the ring.
Gerdy invaginated a portion of serotum and fascia into the
enlarged canal, by the forefinger pushed it up, and secured
it in its place by a thread passed from the point of his finger
first through the invaginated skin, then through the ab-
dominal walls, endeavouring to include the walls of the
inguinal canal, causing the point of the needle to project
some lines above the inguinal ring ; the same process being
effected with the other end of the thread on the other side
of the finger, and the two ends which have been brought
out near each other on the abdominal wall, being tied
tightly over a eylinder of plaster. The ensheathed sac was
then painted with caustic ammonia to excite inflammation,
and a pad put on over all.

Signoroni modified this by fixing the invaginated skin by
a piece of female catheter, retained in its place by transfixion
by three harelip needles, tied by twisted sutures.

Wiitzer of Bonn, again, modified this, by substituting a
complicated instrument, consisting of a stout plug in the
inguinal canal, held in position by needles which are passed
through the anterior wall of the canal in the groin. Com-
pression between plug and compress, with the intention of
causing adhesion between skin, faseia, and sac, is then man-
aged by means of a serew. The plug is retained for about
seven days.

Modifications of this method have been tried by Wells,
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Rothmund, and Redfern Davies, all aiming in the direction
of simplicity ; but by far the most simple and eflicacious
method on the Wiitzer principle yet devised is that of Pro-
fessor Syme, which he described in the pages of the Edin-
burgh Medical Journal for May 1861, in which the invagina-
tion of integument is both simply and securely managed by
strong threads, as in Gerdy’s method, while a piece of
bougie or gutta-percha, to which the threads are fixed, re-
places Wiitzer's expensive and complicated apparatus. Sir
J. Fayrer of Calcutta has had a very large experience of
Wautzer's method, and also of a plan of his own.  Out of
102 cases by the latter method, 77 were cured, 9 relieved,
14 failed, and 2 died.!

Mr Pritchard of Bristol has proposed an additional step
in operations on the invagination principle, consisting in the
stripping of a thin slip of skin from the orifice of the cutane-
ous canal, and then putting a pin through the parts to get
them to unite, and thus close the aperture completely.

Now, what results follow these operations ? At first they
are almost invariably successful, but the complaint is that,
in most cases, the rupture recurs. The principle is to plug
up the passage by the mechanical presence of the invaginated
skin, the plug being retained in position by adhesive in-
fAlammation between it and the edges of the dilated ring.
But the ring is left dilated, or, indeed, generally its dilata-
tion is increased ; and as, on continued pressure from
within, the new adhesions give way, or, as often happens,
a new protrusion takes place in the circular cul-de-sac
necessarily left all round the apex of the invagination, the
still lax ring and canal offer no resistance to the protrusion.

(b.) The principle of constriction of the canal by reunit-
ing its separated sides. This 1s the principle of the various

\ Olinical and Pathological Observations in India, pp. 44, 325.
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methods introduced by Mr Wood of King's College, and
described by him in his most able and exhaustive work.'

He applies sutures through the sides of the dilated inguinal
or crural canals, or umbilical openings, in such a manner as
to insure their complete closure.

1. For Inguinal Hernia.—To stitch together the two sides
of the canal with safety requires attention to several points
—(1.) That it be done nearly, if not entirely, subcutaneously.
(2.) That the protruding bowel should be kept out of the
way, and not be transfixed by the needle. (3.) That the
spermatic cord should be protected from injurious pressure.

These different indications are attained by Mr Wood by
a very ingenious mode of operating, which I can describe
here only briefly, and for a full description of which I must
refer to Mr Wood’s own monograph already alluded to.

For his first twenty cases Mr Wood used strong hempen
thread for the stitches; of late, however, he has proved the
greater advantage of strong wire,

When a large old hernia in an adult is the subject of
operation, it 1s thus performed by Mr Wood :—The pubes
being shaved, and the patient put thoroughly under the in-
fluence of chloroform, the rupture is reduced, and the
operator’s forefinger forced up the canal so as to push every
morsel of bowel fairly into the abdomen. An assistant then
commands the internal ring by pressure, to prevent return
of the rupture.

An incision is made in the serotum over the fundus of
the sae, large enough to admit a forefinger and the large
needle used in the operation ; the edges of the skin are to
be separated from the fascia below for about one inch all
round.  The forefinger is then to be passed in at the aper-
ture and pushed upwards, invaginating the detached fascia

' Wood On Rupture, 1863.
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before it, and it must be made to enter the inguinal canal
far enough to define the lower border of the internal oblique
musecle stretched over it. = A large curved needle (unarmed)
is then passed on the finger as a guide, through the internal
oblique tendon, the internal portion of the ring, and the
skin of the abdomen ; it is then threaded and withdrawn.
Again, the needle (now with a thread) is guided by the
finger and pushed through Poupart’s ligament and the
external pillar of the ring as before; while by a little
manipulation its point is made to protrude through the same
opening in the skin as before, a loop of thread is now left
there, and the needle, still threaded, is again withdrawn.
The next stitch, still guided on the finger, takes up the
tendinous layer of the triangular aponeurosis covering the
outer border of the rectus tendon close to the pubic spine ;
the point of the needle is then turned obliquely, so as to
protrude through the original puncture in the skin a third
time, the needle is then freed from the thread and withdrawn,
thus leaving two ends and one intermediate loop of thread
all at the one opening. These are so arranged that when
they are tightened they draw together the sides of the
canal ; they are then secured over a compress of lint. The
compress 18 removed and the stitches loosened, at dates
varying from the third to the seventh day.

Mr Wood now uses wire instead of thread. It has the
advantage of greater firmness, excites less suppuration, and
may be left much longer in situ, in consequence of which
there is less risk of suppuration or py®mia, and more chance
of a good consolidation of the parts. He states:! “In the
Jast two hundred cases operated on by my subcutaneous
wire method not one has been attended by any serious or
unpleasant symptom.”

\ Tnternational Encyclopedia of Surgery, vol. v. p. 1139.
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In congenital hernize, and small ruptures in children and young
boys, Mr Wood uses rectangular pins in the following manner :—The
serotum being invaginated (without any incision through the skin) as
far as possible up the canal, a rectangular pin, with a slightly-curved
spear-pointed head, is passed through the skin of the groin to the
operator’s forefinger; guided by it, it is brought safely down the
canal, and brought out through the skin of the scrotum just over the
fundus of the hernial sac. A second pin is passed from the lower
opening (still guided by the finger) in an upward direction, transfix-
ing in its course the posterior surface of the outer pillar of the super-
ficial ving, its point being brought out through, or at least close to,
the first puncture made by the first pin. The pins are then locked in
each other’s loops—the punctures and skin protected by lint or adhe-
sive plaster,—and the whole is retained by lint and a spica bandage.
The pins should generally be withdrawn about the tenth day.

The author has now in many cases stitched with catgut
the edges of the ring after the ordinary operation for hernia
with the best effect.

Many other operative procedures have been devised—
enough here to notice those of Barker, Macewen, and
Banks.

Barker’s Operation.—When the sac of the hernia has
been reached and opened, and its contents have been reduced
into the abdomen in the usual way, the next point is to
separate the structures of the cord from the neck of the saec.
This is best done by inserting the index finger into the
opening in the latter, and catching its edge between finger
and thumb, while with the other thumb-nail the structures
of the cord are peeled off the sac from a limited distance.
In doing this all disturbance of the structures of the cord
should be avoided as far as possible. Sometimes the thumb-
nail may be replaced by the blunt point of an aneurism
needle. Be this as it may, eventually the latter instrument
is carried under and close to the neck of the sac; and when
it is quite certain that it does not include anything but the
latter, it is threaded with strong, fine carbolized silk and
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withdrawn. The two ligatures so introduced are now separ-
ated for about half an inch above and below the opening in
the sac, and the upper parts are tightly tied as high up as
possible, but not cut short; then the sac is divided between
them. The pillars of the ring having been exposed by dis-
section, the left forefinger is introduced into the canal, and
s0 through the internal ring, and made to press its anterior
wall forwards. One of the silk threads belonging to the
upper stump of the sac is now carried up the canal inside
the internal ring, and through the abdominal wall above, and
external to the external ring, by means of one of the handled
needles, and then the other is similarly passed through the
abdominal wall about half an inch to the inner side of the
first. These sutures are then knotted tightly, and by this
means the stump of the sac is drawn up into the abdomen
and fixed there, and at the same time the internal ring is
closed more or less. The needle is now again armed with
silk, and is passed from within outwards through one of the
walls of the canal high up, the cord being protected as before
by the left index-finger. It is then withdrawn still threaded,
but leaving one end of the silk through the tendon, and
is then made to puncture the other wall at a correspond-
ing point, where it is unthreaded and withdrawn. The piece
of silk so introduced is not knotted yet, but is used to draw
forward the two pillars, and act as a guide for the introdue-
tion of three or four similar stitches lower down. All of
these should, if possible, include a portion of the conjoined
tendon as well as the two pillars of the external ring. They
should, of course, all pass across in front of the cord, and the
lowest should not close the ring too tightly upon the latter.
When all are in place they are firmly knotted, beginning at
the highest, and thus the canal is closed firmly throughout.
The lower part of sac is removed by some operators, but
this seems unnecessary, and may cause suppuration in the
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serotum ; and really its presence does not in any way favour
the redescent of the hernia. The skin should then be
neatly sutured and the wound drained.’

Dr Macewen carefully separates the sac from the entire
inguinal canal and from the abdominal aspect of the internal
ring ; fastens a stitch in the fundus, throws the whole sac
into a series of folds, transfixing them with the same stitch
carried through one after the other up to the ring, threads
the free end of the stitch in an eyed needle, and passes it
through the abdominal wall an inch above the upper border
of the internal ring, the skin at that point being pulled up
so that it is not included. While traction is made on that
thread, pulling the sac into the ring, so that its distal
extremity is furthest backward and upward, the conjoined
tendon is pierced by a ligature, so as to leave a loop inside ;
the lower end of that stitch is then carried through Poupart’s
ligament from within outward, the upper end through the
transversalis, internal and external oblique museles. Similar
stitches may be introduced lower if necessary. The free
end of the ligature through the sac is then fastened by pass-
ing it several times through the external oblique musecle,
and the other stitches are tied, closing the internal ring.
Chromicized catgut is used for these sutures, and to unite
the skin. A decalcified bone drainage-tube is laid in the
lower angle of the wound. No truss is used. He states
that the principle of the operation may be applied to femoral
hernias, but gives no details.

Mr Banks dissects out the sac, opens it, replaces bowel,
ties and cuts away adherent omentum, pulls the sac well
down, ligatures it as high in the canal as possible, and
removes it. Finally, the pillars of the ring are brought
together by two or three silver sutures, which are left in
position. In femoral hernia the cleaning and removing of

'\ Manual of Surgical Operations, pp. 335-7.
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the sac constitute the whole operation. In ventral and
umbilical hernia the sacis used as a plug to stop the
aperture. e considers ‘“freshening” the edges of the
canal with the idea of securing union to be “utter non-
sense.” He encourages his patients to wear light trusses
afterward.

9. For Femoral Rupture—Cascs suitable for operation
are very infrequent; but should such a one be met with,
Mr Wood proposes the following operation on the same
plan as the preceding. The hernia being fully reduced and
the parts relaxed by position, an incision about an inch long
should be made over the fundus of the tumour, and its
edges raised so as to admit the finger fairly into the crural
opening. The vein is then to be pushed inwards, and the
needle passed through the pubic portion of the fascia lata of
the thigh, and then through Poupart’s ligament, appearing
on the skin of the abdomen, a wire is then passed through
the eye of the needle and hooked down, appearing through
the wound, it is then withdrawn, and the needle again
passed through the pubic portion of the fascia lata, but
about three-quarters of an inch to the inside of the first
puncture, then through Poupart’s ligament again, and pro-
truded through the same orifice in the skin; the other end
of the wire is then hooked down as before, leaving a loop
above, at the needle orifice, and two ends at the wound in
the skin below. Both loops and ends must be managed as
before.

The author after operating for the relief of strangulation in a case
of very large femoral hernia in a girl aged 23, stitched up the neck
of the sac, and also stitched it to Gimbernat’s ligament. The result
for some months was admirable, though the hernia had been a very
difficnlt one to replace from its size, and had been long in the habit
of coming down. Eventually protrusion occurred to a very slight
extent, but a truss keeps it completely up.

3. For Umbilical Rupture.—The principle involved 1n
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Mr Wood’s operation for umbilical rupture is precisely P]'G
same as for inguinal and crural, It comsists in stitching
the two edges of the tendinous aperture by wire; the
needle 1s passed on a sort of small scoop or broad grooved
director, which at once invaginates the skin and protects the
bowel. Two stitches are thus inserted on each side. For
the ingenious method by which they are introduced sub-
cutaneously, I must refer to the detailed description in Mr
Wood’s monograph. The wires are thus twisted and
tightened over a pad of lint or wood, drawing together the
edges of the opening in the tendon.

Operations for Artificial Anus.—In children the con-
dition known as imperforate anus may sometimes be remedied
by exploratory operations in the perineum, guided by the
profrusion caused by the distended intestine.

In male children the author has twice had to operate
when only an exceedingly fine fistulous opening existed
connecting the imperforate rectum with the urethra in
perinzeum ; by tracing and laying open the fistula he suc-
ceeded in reaching the bowel, opening it freely, drawing it
down as far as possible, and stitching the mucous membrane
to the skin with excellent results.

In female children the imperforate rectum not unfrequently
opens by a similar small opening into the vagina, through
which canal the meconium and afterwards freces eseape.
In such cases the author has now operated nearly a dozen
times in following manner :—DBending a soft metal bougie
into a hook shape, it can be passed into vagina and through
aperture into the imperforate rectum. By now curving the
handle the blunt point can be felt in the anal region, and
acts as a guide on which it is easy to cut. By cutting
cautiously all the tissues except the cul-de-sac of mucous
membrane may be divided, and with a little care the bowel
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can be so separated from its cellular tissue as to be brought
down to the skin level, when it can be opened crucially,
and stitched to the edges of the skin.

There are other cases, however, in which the rectum, as
well as the anus, seems to be deficient, and in which, from
the want of protrusion, there is no warrant for attempting
an operation there; in these the only chance of life that
remains is in an attempt to open the bowel higher up.

In adults, again, absolute closure of the rectum and anus,
and complete obstruction, may be the resnlt of malignant
disease, or even, very ravely, of simple organic stricture.

In such cases, where the patient is tolerably strong and
yet evidently doomed from the complete obstruction, an
attempt at the formation of an artificial anus is warrantable,
and in many cases affords great relief, and prolongs life for
months.

Without going into all the various positions proposed for
such operations, I select the two most warrantable, which
have borne the test of experience. These are—L. Colotomy
‘n the left loin. This is applicable in the case of adults
with rectal obstruction. 2. Colotomy in the left groin
applicable in cases of imperforate anus and deficiency of
rectum in infants.

1. Colotomy in the left loin, generally known by the name
of Amussat’s Operation.—The patient is laid upon his face,
a pillow placed under the abdomen, rendering the left flank
prominent. A transverse incision should then be made at
o level about two finger-breadths above the crest of the
ilium, extending from the outer edge of the erector spm
muscle forward for four or five inches, according to the
fatness of the patient; the muscles must then be carefully
divided till the transversalis fascia is exposed. It is then
to be pinched up and divided, as in the operation for
strangulated hernig. The muscular wall of the colon un-
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covered by peritoneum is then in most cases very easily
recognised from its immense dis-
tension. The bowel should then
be hooked up by a curved needle,
two or three points at least secured
to the margins of the wound by
stitches, and then the bowel
should be opened by a longi-
tudinal incision of at least an inch F1g. XXXVIL.*

in length. When the distension has been great, there is
generally a rush of fluid faces, which must be provided for,
special care being taken lest any get into the cavity of the
peritoneum.

2. Colotomy in the left groin, for absence of anus and
deficiency of rectum in newly born infants.—The dissections
of Curling, Gosselin, and others have shown that in infants
the operation of lumbar colotomy is very difficult, and its
results uncertain, while it is comparatively easy to open the
colon in the left groin. Huguier, again, has shown that in
certain cases the colon is not to be found in the left groin,
but is accessible in the right groin. This abnormality
seems, as shown by Curling, to oceur not oftener than once
in every ten cases.

Operation.—An oblique incision from an inch and a half
to two inches in length should be made in the left iliac
region above Poupart’s ligament, extending a little above
the anterior-superior spinous process of the ilium. The
fibres of the abdominal muscles should be divided on a
director passed beneath them, and the peritoneum should
next be cautiously opened to a sufficient extent. The colon
will most likely protrude, but if small intestine appear the

H:. - - ’s - - ¥ 3 ¥ * *
Diagram of an artificial anus, showing small sutures which unite

the edges of the gut and the skin, and the large ones stitching up
the wound beyond.

S
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colon must be sought for higher up. A curved needle
armed with a silk ligature should be passed lengthways
through the coats of the upper part of the colon, and
another inserted in the same way below, and the bowel,
being drawn forwards, should then be opened by a longi-
tudinal incision. The colon must afterwards be attached
to the skin forming the margin of the wound by four sutures
at the points of entry and exit of the needles.

Statistics of Colotomy.—Dr Batt has collected 351
operations,—154 for malignant disease, 20 for fistula, 52
for imperforate anus, 40 for obstruction, 72 for stricture,
4 for ulceration, 9 other causes. 215 recovered, 132 died,
4 were not recorded—a mortality of 38 per cent.

Of 244 by Amussat’s method, 682 per cent. recovered,
31'8 died. Of 82 by Littre’s method, 469 per cent. re-
covered, and 531 died.—American Journal of Med. Science,
Oct. 1884.

Laparo-colotomy.—In this operation the abdomen is
opened either in the middle line or in the left linea semi-
lunaris. Dr Charles B. Ball! prefers the latter position,
as it freely exposes the sigmoid flexure it is made without
cutting muscle, the parietes are thinner there than else-
where, and no vessel of importance need be wounded.
The deep epigastric artery is quite safe if the lowest limit
of the incision does not pass a line drawn from the
umbilicus to the middle of Poupart’s ligament. A loop
of bowel above the upper limit of the cancer should be
drawn out, emptied upwards, clamped above and below,
and then carefully sutured to the abdominal wall before
it is opened. After opening the loops of sutures in the
bowel are to be drawn out, divided, and fixed. Then

' Dr C. B. Ball, Transactions of Academy of Medicine in Ireland,
1887, p. 1845.
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superficial sutures should be very carefully inserted, so as
to apply the mucous membrane to the skin all round the
opening, the clamps should then be removed, and the
sutures at each end of the wound, which include the peri-
toneum, tied.

Operation for the Removal of an Artificial Anus,
cases where the bowel is patent below.—After the operation
for hernia in a case where the bowel is gangrenous, the only
hope of the patient’s recovery consists in the formation of
adhesions between the bowel and the external wound, and
the presence, for a time at least, of an artificial anus. If
adhesions do form, and the patient recovers, it becomes a
matter of great importance for his future comfort that the
canal of intestine should be re-established, and the fistulous
opening allowed to close. This, however, 1s by no means
easy, as even when the portion of intestine destroyed has
been very small, a septum or valve remains which directs
the contents of the bowel outwards, and so long as it exists
is an effectual obstacle to any of the facal contents passing
into the distal portion of the bowel. This septum or é¢peron
is formed by the mesenteric side of the two ends of the
bowel. To destroy this without causing peritonitis is the
aim of the surgeon, and it is not an easy matter to accom-
plish. To cut it away would at once open the peritoneal
cavity, so the mode of treatment now adopted in the rare
cases where it is necessary is that recommended by Dupuy-
tren. The principle of it is to destroy the éperon by pressure
so gradual as to cause adhesive inflammation between the
two surfaces, and thus seal up the cavity of the peritoneum,
before the continuance of the same pressure shall have
caused sloughing of the septum. This is managed by the
gradual approximation by a screw of the blades of a pair of
forceps, to which Dupuytren gave the name Enterotome.



270 OPERATIONS ON ABDOMEN.

The process, which extends over days and weeks, must be
carefully watched lest the inflammation go too far.

Plastic operations are occasionally required to close the
opening after the passage is restored. For a good example
of such an operation see Edin. Med. Journal for August
1873, in which Mr John Duncan describes a case.

Resection and circular suture of the intestine has been
advised and practised in such cases, but the mortality 1s
very great, about 50 per cent.!

1 Bouilly and Assaky, Revue de Chirurgic, 1883.



CHAPTER XIIL
OPERATIONS ON PELVIS.

Lithotomy.—However interesting and cven instructive
it might be, any history of the various operations for the
removal of caleuli from the bladder would be quite out of
place in a manual such as this. It will be sufficient here
to describe the operations recommended and practised in the
present day.

There are three different situations in which the bladder
may be entered for the purpose of removing a caleulus :—

1. The perineum, where access is gained through the
urethra, prostate, and neck of the bladder.

2. Above the pubes, where the portion of bladder not
covered by peritoneum is opened from above.

3. From the rectum.

1. Lithotomy through the Perineum, by far the most
frequent position for the operation.—Very various methods
for its performance have been devised, differing in the
nature and shape of the instruments employed, the direction
and size of the incisions, the nature of the wound; but all
resemble each other in certain very cardinal and important
particulars. Thus all agree that it is absolutely necessary
to enter the bladder at one spot—the neck of the bladder;
and that to do this safely the urethra must be opened, and
some instrument previously introduced by the urethra is to
be used as a guide for the knife. But an instrument in the
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urethra and bladder is surrounded for at least an inch of its
course by the prostate ; and thus the knife, gorget, or finger,
which, guided by the instrument in the urethra, is intended
to cut or dilate the entrance to the bladder for the purpose
of allowing the calculus to be removed, cannot do this with-
out also cutting or dilating this prostate gland. Experience
has proved that much of the success of the operation depends
upon the position and amount of incision made In this pro-
state gland. But it might be asked, Why can we not enter
the bladder by one side, avoiding altogether its neck and this
prostate gland? TFor this, among other reasons, that the
bladder normally contains, and so long as the patient lives
must contain, a certain quantity of a very irritating fluid.
It is surrounded by the loose areolar tissue of the pelvis,
into which, if any of this fluid escapes, abseesses will form
and death probably ensue; this result will almost certainly
follow any opening made into the bladder except at one spot.
This spot is the neck
of the bladder. Why
does urinary infiltration
not occur there? De-
cause the fascia of the
pelvis (which when en-
tive can resist infiltra-
tion) is prolonged for-
wards at the neck of
the bladder over the prostate (Fig. xxxvir. pr), for which it
forms a very strong funnel-like sheath. So long as this
sheath is not cut where it covers the sides of the prostate,
urinary infiltration of the pelvis is impossible, the urine

Fig. xxXxXVvIL.®

* Diagram of section of prostate seen from the inside :—p¥, pelvic
fascia or prostatic sheath; R, ring which must be cut; 1, position
of incision in the lateral operation ; pp, position of incisions in the
bilateral operation,
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being carried forwards and fairly out of the pelvis in this
urine-tight funnel.

But it may now be said, If this be the case, we are very
much limited in the size of the incision we may make into
the bladder. We cannot remove a large stone, for the pro-
state ought not to be larger than a good-sized chestnut, and
any cut we might make through a chestnut without cutting
out of its side must be very small. Very true; but fortun-
ately the sheath of the prostate, unlike the rind of the chest-
nut, is very freely dilatable, and will allow the passage of a
very considerable stone.

Again, an inquirer might ask, If it is so dilatable, why
should we run the risk of cutting the prostate at all? Why
should we not introduce instruments gradually inereasing in
size into the membranous portion of the urethra, and thus
dilate prostate and neck of bladder? For this reason, that
the urethral canal passing through the prostate is itself lined
immediately outside of the mucous membrane by a firm
membranous sheath (Fig. xxxvir rr), which resists dilatation
to the utmost. Experience tells us that any attempts to
dilate or even foreibly to tear this ring of fibrous texture are
both ineffectual and dangerous, while a clean cut into it and
through it into the substance of the prostate is at once
effectual and comparatively safe.

In a word, we can describe the relation of the prostate to
the operation of lithotomy somewhat in this manner:—Its
fibrous sheath surrounding the urethra must he cut freely.
The gland substance may be cut and freely dilated by the
finger. Its fibrous envelope must, as far as possible, be
preserved intact, but this interferes the less with the opera-
tion, as it is comparatively freely dilatable.

The firm lining of the urethra, which must be cut, is
specially strong at its base, forming a tough resisting band
just at the aperture of the bladder, which, unfortunately, is
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often so high up in the pelvis in tall patients, or in cases in
which the prostate is much enlarged, as to be almost out of
reach of the finger, and so far up the staff as perhaps to
escape division. You will be warned of such an occurrence
by the urine in the bladder failing to make its appearance ;
and if any attempt be made to dilate the opening and intro-
duce the forceps without further incision of the base of the
prostate, the result will very likely be fatal, enerally from
pyzmic symptoms depending on a suppurative inflamma-
tion of the prostatic plexus of veins (Fig. xxxvi.) In fact,
upon a recognition of this fact 1s founded the aphorism,
‘that cases in which the forceps have been introduced
before the bladder fairly begins to empty its contents are
generally fatal.”

We have thus traced the necessary guiding principles as
to our incisions from the bladder outwards through the
prostatic portion of the urethra. We have next to discover
what sort of an open-
ing is necessary in
the membranous por-
tion of the urethra
consistent with the
fulfilment of the same
conditions, namely,
freedom of escape for
the urine, and room
enough to remove
the stone. Both of these are gained at once by a free
‘cision of the membranous portion, dividing especially
those anterior fibres of the great sphincter muscle of the
pelvis, the levator ani, which embrace the membranous

Fig. xxxvir®

* Diagram of museles of membranous portion of urethra seen from
the inside :—ss, section of os pubis ; u, urethra; G, Guthrie's muscle,
compressor urethre ; w, Wilson’s muscle, levator urethre.
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portion, under the special names of compressor (Fig. XXXVIIL )
and levator urethrae (Guthrie’s and Wilson’s muscles).

The principles which guide the position and size of the
preliminary incisions which enable the urethra to be opened
are very simple :—(1.) The wound in the perineum should
be large enough to give free access to the urethra, and easy
egress to the stone; (2.) It should be conical, with its base
outwards, so as to favour escape of urine and prevent infil-
tration ; (3.) It should not wound any important organ or
vessel; that is, it must avoid the rectum, the corpus
spongiosum, especially the bulb, if possible, the artery of
the bulb, and in every case should leave the pudic artery
intact.

So far for broad general principles, which must guide all
methods of successful lithotomy.

The Lateral Operation.—Operation of Cheselden.—(1.)
Instruments required.—A staff with a broad substantial
handle, and a longer curve than the ordinary catheter
requires, furnished with a very deep and wide groove,
which occupies the space midway between its convexity
and its left side. The one used should invariably be large
enough to dilate fully the urethra.

A knife, with its blade three or four inches in length, but
sharp only for an inch and a half from its point, its back
straight up to within a sixth of an inch of its point, and
there deflected at an angle to the point, which again
curves to the edge. The angle from the back to the point
permits the knife to run more freely along the groove in
the staff.

A probe-pointed straight knife with a narrow blade may
occasionally be useful in enlarging the incision in the pro-
state, when this is required by the size of the stone.

Forceps of various sizes and shapes, some with the blades
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curved at an angle to reach stones lying behind an enlarged
prostate, all with broad blades as thin as is consistent with
perfect inflexibility, the blades hollowed and roughened
in the inside, but without the projecting teeth sometimes
recommended, which are dangerous from being apt to break
the stone.

A scoop to remove fragments or small stones, some-
times useful with the aid of the forefinger in lifting out a
large one.

A flexible tube of at least half an inch calibre, and about
six inches long, rounded off and fenestrated above, fitted at
its outer end with a ring and two eyelet-holes for the tapes,
with which it is tied into the bladder.

Prior to the operation the patient’s health should be
attended to, the stomach and howels regulated, and any
disorder of the kidneys or bladder as far as possible alle-
viated. If his health has been good and habits active, three
or four days' confinement to his room on low diet, with a
full purge the evening before the operation, is all the pre-
paratory treatment that is necessary.

It is of the utmost importance for the safety of the opera-
tion and the patient’s comfort after it, that the rectum be
completely unloaded before the operation, and the bowels
so far emptied as to permit three or four days after the
operation to elapse without any movement of the bowels
being necessary. If there is any doubt as to the effect of
the laxative, a large stimulant enema should be adminis-
tered on the morning of the operation.

Position.—Much depends on the proper tying up of the
patient. He should be placed with his breech projecting
over the edge of a narrow table, with head slightly raised
on a pillow, but the shoulders low. The hands are then
to be secured each to its corresponding foot, by a strong
bandage passing round wrist and instep, or by suitable
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leather anklets, the knees should be wide apart, and on
exactly the same level, so that the pelvis may be quite
straight. An assistant should be placed to take charge of
each leg.

The staff is next introduced and the stone felt; if there
is little water in the bladder, a foew ounces may be injected,
but this is rarely necessary, for the patient should be ordered
to retain as much water as possible, and when he cannot
retain it, injection of water may do harm, and will probably
not be retained, but at once come away along the groove in
the staff. The staff is then committed to a special assistant,
who must be thoroughly up to his duty, and attend to the
staff alone.

Some surgeons direct the assistant to make the convexity
of the staff bulge in the perineum, to enable the groove to
be struck more easily. It will be, however, safer both for
the rectum and the bulb, if the staff be hooked firmly up
against the symphysis pubis, as advised by Liston. The
same assistant can also keep the serotum up out of the
'Wﬂ.}'-

If the perineum has not been previously shaved, this is
now done.

The operator sits down on a low stool in front of the
patient’s breech, his instruments being ready to his hand,
and then steadying the skin of the perineum with the fingers
of his left hand, enters the point of the knife in the raphe
of the perineum, midway between the anus and serotum
(one inch in front of anus—Cheselden, Crichton ; one and
a quarter—Gross, Skey, and Brodie ; one and three-quarters
—Fergusson ; one inch behind the scrotum—Liston), and
carries the incision obliquely downwards and outwards, in a
line midway between the anus and tuberosity of the ischium.
Thrﬁ: length of the incision must vary with the size of the
perineum, and the supposed size of the stone, but there is
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less risk in its being too large, so long as the rectum is safe,
than in its being too small. TIts depth should be greatest at
its upper angle, where it has to divide the parts to the depth
of the transverse muscle of the perineum, and least at its
lower angle, where a deep incision is not required, and would
be almost sure to wound the rectum.

The forefinger of the left hand is now to be deeply in-
serted into the wound, and any remaining fibres of the
levator ani in front are to be divided, the edge of the knife
being directed from above downwards. The left forefinger
being still used to push its way through the cellular tissue,
the groove in the staff is now felt in the membranous por-
tion of the urethra covered by the deep fascia of the perin-
eum. Now comes the deeper part of the incision. Guided
by the finger-nail of the left hand, the surgeon introduces
the point of the knife into the groove of the staff. He then
takes hold of the staff for a moment to feel that it is held
up properly against the pubis, and in the middle line, and
also that the knife is fairly in the groove. Giving the staff
back again to the assistant, and keeping the rectum well out
of the way by the left hand, he now steadily directs the
knife along the groove of the staff till the bladder is fairly
entered, and the ring at the base of the prostate completely
divided. When this is the case a gush of urine takes place,
following the withdrawal of the knife.

When making the deep incision, and in the groove of the
staff, the blade of the knife should lie neither vertical nor
horizontal, but midway between the two, so as to make the
section of the left lobe of the prostate in its longest diameter,
that is, in a divection downwards and backwards (Fig.
XXXVIL L).

The knife is now withdrawn, and the left forefinger in-
serted. In most cases it will be long enough to reach the
bladder and touch the stone, and may then be freely used
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by gradual pressure to dilate the wound ; this may be done
very freely when necessary for a large stone, if only the
ring of fibrous tissue surrounding the urethra be first cut
and the bladder fairly entered. Whenever the stone is felt
by the finger, the assistant may withdraw the staff.

When the operator has thus felt the stone and sufficiently
dilated the wound, the next step is to introduce the foreeps;
this should be done under the guidance of the finger, and
with the blades closed. When the stone is felt the blades
should be opened very widely, slightly withdrawn, and then
pushed in again, the lower one, if possible, being insinuated
under the stone. The blades must be made fairly to grasp
and contain the stone in their hollow, for if they only
nibble at the end of an oval stone, extraction is impossible.
Extraction should then be performed slowly, with alternate
wrigglings of the forceps from side to side, so as gradually
to dilate, not to tear, the prostate, and the operator must
remember to pull in the axis of the pelvis, not against the
os pubis or the promontory of the sacrum.

If there is much resistance, it may possibly be caused by
the stone having been caught in its longer axis, and this
may be remedied by careful manipulation by means of the
finger and forceps. If the stone is still too large to be ex-
tracted without greater force than is warrantable, there are
still various expedients (see infra, p. 286).

In most cases, however, the stone is removed rapidly
enough by the single incision. The finger, or a sound, must
then be introduced to feel if any more stones are present.
The closed forceps make a very effectual instrument for this
purpose. Much information may be gained from the ap-
pearance of the first stone, the presence or absence of facets,
Its smoothness or ronghness enables us to form a pretty cer-
tain opinion; yet the bladder should always be carefully
searched ; and if the stone has been friable or broken in ex-
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traction, should be washed out by a current of water.
Where the calculi are very numerous, or where many frag-
ments have separated, the scoop will be found useful, both
for detecting and removing them. All the stones being
extracted, there is in most cases little or no bleeding (see
infra, Hemorrhage). The tube already described may now
be inserted and tied into the bladder. It may be retained
for forty-eight or seventy-two hours, according to circum-
stances. Care must be taken lest it be closed up by coagula
during the first hour or two after the operation. In chil-
dren the tube is not necessary, and from their restlessness
might possibly do harm, but in adults (though it is omitted
by some surgeons) experience shows it is a valuable adjunct
in the after-treatment.

Having thus traced the course of an ordinary uncompli-
cated case of lithotomy by the lateral operation, a brief
Hotice is suitable of some of the obstacles and difficulties,
some of the dangers and bad results which may be met
with, and the best methods of overcoming them.

1. Large size of the stone, as an obstacle to extraction.
When, either from the enormous size of the stone, generally
to be made out before the operation, or from some con genital
or acquired deformity of the pelvis, it is obvious beforehand
that the calculus canmot pass through the bony pelvis
entire, a choice of two courses remains, either—

(1.) The high or supra-pubic operation (g.v. infra); or

(2.) Crushing of the caleulus in the bladder, and removal
piecemeal. Instruments of great strength have been devised
for this latter operation. The risk to the bladder is very
great, and fragments are apt to be left behind ; these are
sure to form nuclei of new caleull.

9. Peculiarities in the position or relations of the stone in

the bladder :—
(1.) It may lie in a sort of pouch behind the prostate,
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and thus be out of the reach of the forceps. This may be
remedied by the use of curved forceps, or, better still, by
the finger in the rectum to tilt up the stone into the
bladder.

(2.) It may lie above the pubis in the anterior wall of
the bladder. Pressure on the hypogastrium, or the use of a
strong probe as a hook, will generally suffice to dislodge it.

(3.) The stone may be encysted. This is extremely rare,
and, as Fergusson says, we hear more of these from bunglers
who have operated only several times, than from those who
have had large experience.

3. An enlarged prostate is at once a source of difficulty
and of some danger.

The distance of the bladder from the surface may be so
very much increased by enlargement of the prostate as to
render even the longest forefinger too short to reach the
stone or even the bladder. This renders the introduction
of the forceps more difficult and uncertain, the dilatation
more prolonged, and the extraction more dangerous. If
very large, the groove of the staff may not reach the
bladder, and thus the deep incision may fail of cutting the
ring at the base of the gland, and the urine may thus not
escape, and all the dangers of laceration of the ring may
resulf. Such cases may be well managed by the insertion
of a straight deeply grooved staff into the insufficient in-
cision, and fairly into the bladder, and on this, pushing a
cutting gorget through the uncut portion of the gland.
This insures a sufficient yet not dangerous incision, which
we cannot so safely perform with the knife, as the parts are
g0 far beyond the reach of the guiding forefinger.

Under the head of risks after lithotomy we may class the
following :—

L. Sinking, or shock. In the very aged or very young,
or after a very prolonged or painful operation, shock may
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now and then kill the patient within a few hours. Since
the days of chloroform this result is extremely rare.

9. Hemorrhage seems to be a very infrequent risk. The
transverse perineal artery, which is always cut in the opera-
tion, is small, and rarely bleeds much. If the bulb is
wounded, as no doubt frequently occurs, the flow from it
can easily be checked. The pudic is so well protected from
any ordinary incision as to be practically safe; and if
wounded by some frightfully extensive incision, it can be
compressed against the tuberosity of the ischium.

There is an abnormal distribution of the dorsal artery of
the penis, in which, rising higher up than it ought, and
coursing along the neck of the bladder, and the lateral lobe
of the prostate, it may be divided. This may give trouble,
and even result in fatal hemorrhage. Fortunately it is
rare. The author has met with one case in a boy of eleven,
in whom a very severe h@morrhage was not to be explained.
The patient recovered without another bad symptom.

Again, a general oozing may often appear a few hours
after the operation, when the patient is warm in bed, appar-
ently from the substance of the prostate. If raising the
breech and the application of cold fail to arrest it, it may
be necessary to plug the wound. This is done by stuffing
it with long strips of lint round the tube. Great care must
be then taken lest the tube become occluded.

3. Infiltration of urine may occur as a result of a too free
. sision of the vesical fascia (in adults), and still more
frequently of a too small external wound.

Here it should be noticed that in children it is fortunately
of very little consequence to preserve the integrity of the
prostatic sheath of vesical fascia. In them the prostate 1s
so exceedingly small and undeveloped, that even the fore-
finger could not be introduced into the bladder without a
complete section of the prostate. Probably from the blander
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nature of their urine, and the greater vitality of their tissues,
this is of less consequence, as it is rarely found that any
bad effects result from this section.

Among other risks we find peritonitis, inflammation of
neck of bladder, inflammation of prostatic plexus of veins,
resulting in py®mia, suppression of urine, and other kidney
complications. For the symptoms and treatment of these
there is no place in a mere manual of surgical operations.

Wound of Rectum and Recto-Vesical Fistula.—Such
wounds were not uncommon, and in many cases unavoid-
able, before the days of chloroform, from the struggles of
the patient; now they are comparatively rare, and should
be still rarer. They probably oceur in more cases than the
surgeon is aware of, and heal up without his knowledge;
we may arrive at this conclusion from the fact that small
wounds are found in post-mortem examinations of cases in
which no such complication has been thought of.

They occasionally heal without giving any trouble, but,
at other times, as the external wound confracts, a com-
munication forms between rectum and the urethra, in which
the contents are apt to be interchanged in a most disagree-
able manner, flatus passing per urethram, and urine per
rectum.

When it is evidently not going to heal spontaneously,
the septum between the external orifice of the wound and
the communication with the gut should be laid open, as in
the operation for fistula in ano.

There are certain modifications and varieties in the method of
operating for stone through the perineum, which deserve at least a
brief notice :—

1. The bilateral operation.—Though he was not the inventor,
Dupuytren’s name is justly associated with this operation, The
principle of it is to divide both sides of the prostate equally, so as to
give more room for extraction of a large stone, without the nct‘us&it?’

1

of much laceration, or the risk of cutting through the prostatic sheat
of faseia.

i
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The operation.—A semilunar incision is made transversely across
the perineum, extending from a point midway between the right
tuber ischii and the anus, upwards, crossing the raphe nearly an inch
above the anus, and then curving downwards to a corresponding
point on the opposite side. The skin, superficial fascia, and a few of
the anterior fibres of the external sphincter, are thus divided, and the
groove of the staff sought by the forefinger. ‘T'he membranous por-
tion of the urethra is then laid open in the middle line, and the beak
of a double lithotome caché securely lodged in the groove. It is
then pushed into the bladder with its concavity upwards, and when
fairly in it is turned round, its blades protruded to the required
extent, and withdrawn with its concavity downwards, thus dividing
both lobes of the prostate in a direction downwards and outwards
[lf'lg. xxxvil. D D). The operation is finished in the usual manner.
Though it is a comparatively easy operation, and theoretically may
be proved to have many advantages, experience has shown that the
results are not so favourable as those of the ordinary lateral operation.

2. Buchanan's medio-lateral operation on a rectangular staff. —The
staff is bent at a right angle three inches from the end, and deeply
grooved on its left side, This is introduced into the urethra so that
the angle projects the membranous portion of the urethra close to the
apex of the prostate, and the terminal straight portion enters the
bladder parallel to the rectum. The angle projects in the perineum,
so that the operator with his left forefinger in the rectum is enabled,
by a stab with a long straight bistoury (held horizontally and with
the cutting edge to the left side), at once to enter the groove, and,
by following the groove, the bladder. Whenever the escape of
urine shows that the bladder is fairly reached, the knife is withdrawn
g0 as to make a lateral section of the prostate, and then, with the
finger still in the rectum, to make an incision in the ischio-rectal
fossa, of sufficient size to allow the stone to be easily withdrawn.

The inventor claims for this method that it is easier, that there is
less risk of heemorrhage, wound of the rectum, and infiltration of urine.

3. Allarton’s operation of median lithotomy suits admirably for
stones known to be small, but is quite unsuitable for large ones.
Probably in most cases it should be superseded by lithotrity.

Operation.—A large curved staff with a central groove is to be
leld firmly hooked up against the symphysis pubis, and then steadied
by the left forefinger in the rectum. The operator pierces the raphe
of the perineum with a long straight bistoury about half an inch
above tEe verge of the anus, enters the groove of the staff, and cuts
inwards, almost, but not quite, into the bladder. In withdrawing
the knife the wound in the urethra is enlarged upwards towards the
serotum. A ball-pointed probe is then passed on the staff into the
bladder, the staff is withdrawn, and the finger, guided by the probe,
is used to dilate the neck of the bladder, to an extent sufficient for
the removal of the stone by a small pair of forceps.

In this operation the prostate is hardly incised at all. The results
are not better than those of the lateral operation.
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2. Lithotomy above the Pubes, or the Iigh Operation.—
In cases where, from the known size of the stone, or from
the deformity of the bones of the pelvis, it is impossible
that the stone can be extracted entire in the usual manner;
in cases where the prostate is very much enlarged, or where
there is any real or supposed likelihood of inflammation of
the neck of the bladder, the supra-pubic operation may be
warrantable. Its performance is easy, it does not involve
any wound of the peritoneum if properly performed, and
there is no risk of hemorrhage. In more than one case
this operation has been attended by wound of peritoneum
and subsequent escape of intestines through the wound,
even when dressed antiseptically and performed under spray.

Within the last few years supra-pubic lithotomy has been
more frequently performed, and bids fair at present (1888)
to take the place of the lateral operation. Its performance
has been made more easy and certain by the introduction
of the method of distending the rectum by an elastic bag
filled with air or tepid water. This throws the bladder
upwards, rendering it more accessible. If the bladder
cannot be easily distended with fluid, a curved sound
should be introduced, and by depressing its handle, the end
can be projected forwards, so as to show above the pubes.

Operation.—The patient lies on his back, with his head
and shoulders slightly raised, so as to relax the abdominal
muscles, and his legs hanging down over the edge of the
table. If his bladder can bear it, it should be fully dis-
tended, either by voluntary retention of the urine, or by
injection with tepid water. A vertical incision is then
made in the middle line, separating the recti muscles from
below upwards, care being taken to push the peritoneum
well out of the way, which is easily done by the finger in
the loose cellular tissue of the part. The anterior wall of
the bladder is then exposed, uncovered by peritoneum ; it
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must be opened with great care, also in the middle line,
while the wound in the parietes is held aside by retractors.
The wall of the bladder should be transfixed by a curved
needle, and thus held in position before it is opened. The
stone is then removed by a pair of straight forceps, gener-
ally with great ease. In some cases the wound in bladder
may be at once stitched; in others it is safer to leave a
drainage tube in it, and dress it with antiseptic wool or
gauze. When compared with the lateral operations the
statistics of the supra-pubic operation used to be discourag-
ing, the mortality being one in three and a half to one in
four. But in the improved methods the results are gradu-
ally improving, and there is little doubt that at present this
operation is gaining ground.

The late Mr George Bell, a most successful lithotomist,
proposed to perform this operation in two stages. In a case
of greatly enlarged prostate, where the bladder had been
punctured above the pubes by a country surgeon for reten-
tion of urine, he dilated the track of the canula by means of
sponge-tents gradually increased in size, and then succeeded
in extracting through the dilated opening several large
caleuli. The case recovered, and may encourage similar
attempts.

Mr Annandale has proposed a method of performing the
supra-pubic operation which, in its ingenuity and precision,
reminds us of the insect powder which, for its perfect success,
required that the flea should be caught, pinched by its neck
¢ill its mouth opens, into which the powder is to be inserted.
He first seizes the stone with a lithotrite, and then raises it
up so as to be easily felt and removed by the supra-pubic
operation.

3. Operations through the Rectum.—(a.) Sanson’s
Recto-vesical Operation.—The principle of this operation
consisted in laying the two canals, the rectum and the
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urethra, into one. A large staff, grooved on its convexity,
being inserted into the urethra, the operator, with the fore-
finger of his left hand in the rectum as a guide to the knife,
pierces the anterior wall of the rectum, reaches the groove
of the staff just in front of the prostate, and cutting outwards
divides the rectum, the anterior fibres of levator ani, and
the sphincter, as well as the skin of the perineum in the
middle line. Entering the knife again into the groove of
the staff, it is to be pushed right onwards into the bladder,
dividing the prostate, and avoiding if possible the seminal
vesicles and ducts; the stone is then very easily removed.

Though this operation was supposed to lessen the risk of
pelvie infiltration it is not found to do so, and it adds the
additional inconvenience of almost inevitable rectal fistula,
through which the urine escapes. Tt is certainly a very
easy operation, but the mortality is found to be greater than
in the ordinary lateral operation.

(8.) Lithotomy through the Rectum above the Prostate.—
The presence of a small portion of bladder beyond the prostate
in close relation to the rectum renders it possible, in cases
where the prostate is not enlarged, to enter the bladder and
remove a stone of moderate size, without interfering with
the peritoneum, prostate, or neck of the bladder.

This ingenious but difficult operation was performed for
the first time by Drs Sims and Bauer in 1859,

I quote the brief notice of the operation by Dr Sims from
the Lancet of 1864 (vol. i. p. 111):—

“The patient was placed on the left side, and my
speculum was introduced into the rectum, exposing the
anterior wall of the rectum, just as it would the vagina in
the female. A sound was passed into the bladder. The
doctor entered the blade of a bistoury in the triangular
space bounded by the prostate, the vesicula seminales, and
the peritoneal reduplication, He passed the finger through
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this opening, felt the stone, and removed it with the forceps
without the least trouble. The operation was done as
quickly and as easily as it would have been in a female
through the vaginal septum. After the removal of the
stone, Dr Bauer kindly asked me to close the wound with
silver sutures, which I did, introducing some five or six
wires, with the same facility as in the vagina. There was
no leakage of urine. The patient recovered without the
least trouble of any sort. The wires were removed on the
cighth day, and on the ninth day the patient rode in a
carriage with Dr Bauer a distance of four or five miles, to
call on, and report himself to, our distinguished countryman,
Dr Mott.”

The chief risks in this operation seem to be the chance of
wounding the peritoneal cul-de-sac, as the amount of free
space between it and the prostate seems to vary much in
individuals and in races. Dr Marion Sims mentioned to me
‘1 conversation that he believed this operation impossible 1n
the negro race, from the greater projection downwards of
the peritoneal reduplication. An enlarged prostate would
be an insuperable objection. The use of silver wire, to
close up the wound at once, diminishes very much any risk
of recto-vesical fistula.

Lithotrity or Lithotripsy.—There exist cases of stone
in the bladder, which, under certain conditions, may be
relieved without lithotomy, by an operation which crushes
the stone into fragments small enough to be discharged
through the urethra.

To enter with any fulness into the history, literature, and
varieties of this operation, and the instruments required,would
in itself require a large volume. Suffice it here to describe
the case suitable for the operation, the essentials required
in the instrument, and the method of performance.
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1. For a case to be suitable the stone should not be too
large, and especially not too hard, also there should not be
too many of them.

The urethra should be capacious enough to let the mstru-
ment pass easily and painlessly.

The bladder should be large enough to contain four ounces
of water at least, should not be much inflamed, and, on the
other hand, should not be paralyzed. Paralysis or want of
tone in the bladder prevents the thorough evacuation of its
contents, and still more the expulsion of the fragments of
stone.

2. A good instrument should, as far as possible, combine
strength with lightness. The curved portion of the fixed
blade should be fenestrated to allow escape of the fragments
and thorough closure of the instrument.

The movable blade must be so arranged as to combine
perfect ease of movement up and down in seeking for the
stone, with a powerful, slow, and gradual approximation in
crushing it. This can be managed by an ingenious arrange-
ment, which leaves the movable blade under the control
only of the operator’s thumb till the stone is found, and yet
by touching a spring, gives him the advantage either of a
fine screw or of a rack and pinion movement for crushing the
stone. -

3. Operation.—The patient being prepared by a free
evacuation of the bowels, and the urethra having been pre-
viously fairly dilated, he is asked to retain his urine as long
as possible, or, if he cannot do so, a few ounces of tepid
water may be injected per urethram.

He is then laid on a sofa or table, the breech being well
raised by pillows, the shoulders low, the thighs and knees
bent up and separated. The instrument, well warmed and
oiled, is then introduced with the blades closed. When
fairly into the bladder the search for the stone begins.
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There are differences of opinion regarding the best method
of fishing for the stone; great patience and gentleness, with
a thorough previous acquaintance with bladder manipulation,
are required, whichever method be chosen.

The two chief methods may be described as the English
and the French, the latter, Civiale’s, being now used by Sir
Henry Thompson and other English operators. Briefly the
two are i—

(1.) Heurteloup's and Sir B. C. Brodic's.—In this, after
the instrument is fairly entered, its handle is elevated, thus
depressing the curved extremity, the forceps are then opened,
and, by being kept as low as possible in the bladder, it is
hoped that the caleulus will fall into the opened blades by
its own weight. In this method the fundus is the scene of
crushing, and there is a risk of injuring the sensitive neck
of the bladder, especially at the moment of opening the
blades.

(2.) Civiale’s—Thompson’s.—In this the pelvis is to be
so elevated that the centre of the bladder and space beneath
it give plenty of room for scizing the stone, and all con-
tact with the wall of the bladder is (as far as possible)
avoided.

The instrument is introduced closed, and carried fairly
away in to the posterior part of the bladder before it 1s
opened at all. It probably grazes the stone in passing,
and, if so, is directed to the side of the bladder in which
the stone is not lying. Then when nearly touching the
posterior wall, the movable blade 1s withdrawn, the in-
strument inclined towards the stone lying unmoved in
the most dependent part, and here seizes it generally with
ease.

If not felt, the blades are again to be opened, turned a
little to the other side of the bladder, and then closed. Sir
1. Thompson lays the greatest stress on the importance of
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always having the blades fairly opened before shifting their
position, for if moved when closed, the very opening of the
movable blade is certain to drive the stone out of the way
and prevent its seizure.

Certain rules ave useful :—Move the axis of the instru-
ment as little as possible ; it should be kept in the centre of
the bladder, so far in, that the movements of the male blade
are quite free from the neck of the bladder and prostate, and
the blades only should be moved in the bladder on the centre
of the shaft as an axis. There should be no jerking once
the stone is caught, and the crushing should be done as far
as possible in the very centre of the bladder, the blades not
touching any of the walls.

After the stone is seized, do not crush till, by a turn
of the blades from side to side, you discover that none
of the mucous membrane of the bladder is caught in the
instrument.

The lithotrite is not meant to extract stones, but to crush
them, hence never attempt to withdraw it unless the blades
are in absolute apposition.

Never attempt too much at one time. Sir H. Thomp-
son holds that five minutes is the longest time that should
be given, perhaps in most cases three minutes being long
enough.

While many surgeons will still agree with the above
advice, Dr Bigelow of Boston has lately been highly com-
mending a method which he has called Litholapaxy, in
which, at one sitting under chloroform, the stone is crushed
and aspirated, or sucked out of the bladder at once.!

Since the above was written the operation of Litholapaxy has made
ereat strides in the favour of surgeons, and many stones that would
have been removed by lithotomy are now broken down by powerful
instruments at a sin g{} sitting, and removed piccemeal by the suction
apparatus.

! Boston Medical and Surgical Journal, May 29, 1870,
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S. W. Gross has collected 312 cases, of which 17 died, or 5-45 per
cent,, but of 180 done by experienced surgeons, Thompson, Bigelow,
Van Buren, Weir, and Stevenson, only five died, or 3:33 per cent.,

while of 1470 cases of lithotrity, as formerly practised, 159, or 10-81
per cent. died,?

In fact, the present (1888) state of surgical opinion as to operative
treatment for stone seems to be—discover their presence and operate

as soon as possible, by litholapaxy if possible, and if not, perform the
supra-pubic operation.

Operations for Stricture of Urethra.—Under this head
many manipulations and operations might be deseribed ; the
very instruments devised being exceedingly numerous and
complicated. Enough here to detail a few of the more
simple and practical procedures under the different heads
of—1. Dilatation gradual and forced. 2. Internal Division.
3. External Division.

1. Dilatation.—Under this head we have—

a. Vital dilatation.—The passing of a succession of
bougies, gradually increasing in diameter, at intervals of
three or four days, for the purpose of exciting an amount
of interstitial absorption in the new material constituting
the stricture, sufficient to remove it. Passing a bougie,
though certainly often very difficult, perhaps should hardly
come into the catagory of surgical operations, yet to preserve
a certain completeness in the account of stricture, a very
brief deseription may be here inserted.

The recumbent posture is in most cases to be preferred.
The patient should lie flat on his back, with the knees
slightly bent and separated, and the head and shoulders
slightly raised on a pillow. The operator standing on the
patient’s left side, raises the penis in his left hand, and with
the right introduces the instrument, previously warmed and
oiled, into the meatus. e then pushes it very gently on-
wards, at the same time stretching the penis with the left

1 Gross, Surgery, 6th ed., vol. ii. p. 736.
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hand, just so far as to efface any wrinkles in the mucous
membrane, till the point reaches the bulbous portion. The
axis of the instrument, which at first for convenience was
over the left groin, has now gradually been approaching the
middle line. When this is reached, the instrument should
be raised from the abdomen, and the handle cautiously
carried in the arc of a circle first upwards and then down-
wards, till, when the instrument is fairly into the bladder,
the handle is depressed between the patient’s thighs. While
this is being done the operator’s left hand should be with-
drawn from the penis, and the points of the fingers applied
to the perineum.

In cases of difficulty certain points may be remem-
bered :—

(1.) That the point of the instrument may in the first inch
or two be occasionally entangled in a lacuna in the roof,
especially when a small instrument is used ; hence the beak
should be at first maintained against the inferior wall of the
canal.l

(2.) That the handle should not be depressed too soon ;
if it is, there is a risk of a false passage being made through
the upper wall.

(3.) The opposite error may force the point out of the
urethra between the membranous portion and the rectum,
and onwards into the substance of the prostate gland.

And certain cautions may be given :—

(1.) In every exploration of an unknown urethra the
surgeon should commence with an instrument of medium
size, certainly not less than No. 7 or 8.

(2.) In cases of difficulty oceurring in the urethra behind
the serotum, invariably use the forefinger of the left hand in
the rectum as a guide.

-

' Holmes™ Surgery, vu]; n p. 392,
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(3.) Expression of pain on the part of the patient is no
indication that a false passage is being made, nor its absence
that the instrument is in the passage, for it is a remark of
Mr Syme, that passing an instrument through a stricture is
generally more painful than making a false passage through
the walls of the urethra.

An instrument may be passed, while the patient is erect, with the
following precautions:—The patient should stand with his back
against a wall, his arms supported on the back of a chair on each
side, heels eight or ten inches apart, and four or five inches from the
wall ; his clothes thoroughly down, not merely opened. The bougie
should then be held nearly horizontal, with its concavity over the
left groin of the patient, the penis being raised in the surgeon’s left
hand. Introduced thus for four or five inches, the handle is gradually
raised into the middle line of the abdomen, and to the perpendicular ;
it is then to be lightly depressed, and, as the point enters the bladder,
brought down towards the operator until it sinks beneath the hori-
zontal line,

b. Mechanical dilatation is of two kinds, both very rarely
used :—(1.) When an instrument cannot be passed, it con-
sists of passing down day after day the point of an instru-
ment (sometimes armed with caustic, sometimes not), and
pressing it against the stricture till it is overcome.! (2.)
When an instrument is introduced through an intractable
stricture, and is left there either for some hours, or for
some days, to excite what is called ‘‘suppuration” of the
stricture.”

c. Forced dilatation—Under this head we might de-
scribe at great length mechanical contrivances to force or
rupture a stricture. A word or two on a few of the most
important :—

(1.) Conical bougies of steel or silver.

(2.) Mr Wakley’s method, on which many others have

1 See Miller's Practice of Surgery, p. 212.
2 Bolly's Surgical Experiences, pp. 537, 538, ete.
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been founded. He passed a small bougie or wire into
the bladder, over which were slipped straight tubes of
varying size, with perfect certainty that they could not leave
the urethra.

(3.) Mr Holt’s method,'—The principle of it is to rupture
the stricture at once, so that a No. 12 catheter can imme-
diately be passed into the bladder.

He attained this object by means of an instrument eom-
posed of two grooved blades, united about one inch from
their apex, into a conical sound, which at its apex is about
the size of a No. 2 bougie. This is passed into the bladder,
and the grooved blades are separated to any extent that is
desired by passing down between them a straight rod equal
in size of a No. 8, 10, or 12 bougie. To guide this properly
it is made hollow, and it is passed down over a central wire
which lies between the grooved blades of the instrument,
and is welded to the apex. A great improvement is effected
on Mr Holt’s later instruments by -this wire being made
hollow, and fitted with a stilette, for by this means we can
with certainty ascertain whether or not the instrument has
been passed into the bladder. This instrument, which is an
improvement upon one invented by Perréve nearly forty years
ago, has been used on very many occasions by Mr Holt
and others with success. The risk to life, if the case be
properly managed, is trifling, but, like every other means
of treating stricture, it has the objection that the stricture
i1s liable to recur, unless bougies be passed at intervals for
months and years.

Sir Henry Thompson has introduced and deseribed another

very ingenious instrument for the same purpose, constructed
on somewhat similar principles. His account of it, to which

‘\The Immediate Treatment of Stricture. By Bernard Holt,
F.R.C.S, London, Third edition, 1868.
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I must refer, will be found in Holmes' System of Surgery,
1st ed., vol. iv. p. 399.

2. Internal Division of Stricture is a mode of treat-
ment which by many surgeons is highly disapproved,
yet of late years it has been more used than formerly,
especially in resilient strictures. It may be done in two
ways :—

(L.) From before backwards.—This method, to be at
all admissible, requires a guide to be previously passed;
a lancet-shaped blade may then be slipped down a
groove in this guide till the stricture 1s divided. This
is least objectionable in cases of stricture close to the
meatus.

(2.) From behind forwards.—To make the incision thus,
it is of course necessary that the stricture should be so far
dilatable as to admit an instrument the point of which is
Jarge enough to contain the blade by which the stricture 1s
to be divided. This will be found to be at least equal in
size to a No. 3 or No. 4 catheter. In many instruments it
is much larger.

Civiale's instrument for internal incision of the urethra
from behind forwards has the very high recommendation of
Sir H. Thompson.! It consists of a sound with a bulb-
ous extremity (as large as a No. 5 bougie) which contains
a small blade, which can be made to project for such a
distance as the operator wishes. It is passed through the
stricture with the blade concealed, till the bulb is carried
about one-third of an inch or more beyond the stricture;
{he blade is then projected, and the incision made by draw-
ing it slowly but firmly outwards towards the meatus, with
the blade towards the floor of the urethra, till the stricture

| Holmes' System of Surgery, 1st cd. vol. iv, p. 403.
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is divided in its whole extent. Sir H. Thompson recom-
mends this to be used in cases where itis not that the stricture
is of very small calibre, but that it is undilatable, that
prevents the cure. Many modifications of above have been
devised by Lund, Teevan, and other surgeons, on similar
principles.

3. Mr Syme's Operation of External Division.—M;
Syme held that no stricture through which the water can
escape should be called @mpermeable, for by patience and
care the surgeon should always be able to pass a slender
director through the stricture on which it may be divided
with ease and certainty. The old operation of perineal
section” for so-called impermeable stricture is very
different, being difficult, dangerous, and uncertain in its
results.

Operation.—A director is passed into the stricture. My
Syme’s directors are of different sizes, the smallest being
in diameter less than an ordinary surgical probe. They
are made of steel, are grooved on the convexity, and have
this peculiarity, that while the lower half is small, the
upper is of full size (No. 8 or 10), the difference in calibre
occurring quite abruptly. The presence of this *shoulder "
on the staff enables the operator to ascertain exactly
the position of the stricture, and also to tell when jt 18
fully divided without the necessity of withdrawing the
instrument.

This being fairly in the stricture, the patient is put in the
position for lithotomy, an assistant holds the staff in his
right hand, drawing up the scrotum with his left.

The surgeon then makes an incision in the middle line
over the stricture for the necessary distance, from above
downwards, till he exposes the urethra, and feels exactly
the shoulder of the staff. Care must be taken not to oo
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past the urethra at either side. When he distinctly feels
the outline of the staff, he takes it in his left hand, and a
short sharp-pointed bistoury in his right. It should be
held firmly in the palm of the hand, with the back of the
blade resting on the forefinger, the pulp of which guides
the point to the groove, and guards it when making the
incision; the knife is to be placed on the groove beyond
(on the bladder side) of the stricture, and brought forwards,
slowly cutting through the whole stricture ; till the shoulder
of the staff is reached. It requires strength and precision
to divide thoroughly the indurated stricture, which is apt to
elude the knife.

The shoulder of the staff can now be passed through the
stricture if the operation is complete; if not, the incision
must be extended, always in the middle line, and guided by
the groove. When thoroughly divided, the staff is now to
be withdrawn, and a full-sized catheter with a double curve
passed into the bladder. This should not be furnished with
a stop-cock or plug, lest the bladder should by inadvertence
be allowed to be too full, and extravasation into the cellular
tissue of the urethra take place along the side of the
instrument.

The catheter should be tied in, and left for two, sometimes
for three days, when it can generally be removed with
safety, and a bougie should be passed at intervals of three
or four, till the wound is healed. To prevent recurrence of
the stricture, it is a wise precaution to pass an instrument
at intervals for many months after the cure is apparently
complete.

In certain cases, where the stricture is far back and the
urinary symptoms severe, Mr Syme found advantage from
the introduction of a shorter double-curved catheter (only
about nine inches long) through the wound into the bladder,
where it should be left for three days. This seems to
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diminish the risk of rigors, and other symptoms of fever,
which are apt to occur when the urine is allowed for the
first time to pass over the wound.

Perineal Section is an operation both dangerous and
difficult ; as Sir Astley Cooper used to say, ‘“ the surgeon
who performs it requires to have a long summer’s day before
him."”

No director or guide can be passed. A full-sized catheter
must be passed as far as possible up to the stricture, and
held firmly in the middle line. The patient must be tied up
in lithotomy position on a table in the very best light that
can be obtained. The perineum being shaved, an incision
must be made in the middle line from over the point of the
catheter to the verge of the anus, if the stricture extend
far back.

The urethra should then be opened over the catheter, the
edges of the mucous membrane held to each side by silk
threads passed through them; and the surgeon now en-
deavours to pass a fine probe into the opening of the stricture ;
if this can be done, it is comparatively easy to slit the
stricture up. If not, the surgeon must simply seek for the
remains of the urethra by slow, cautious dissection in the
middle line. If successful, a catheter must be secured in
the bladder in the usual way.

A stricture near the orifice, or, as it is not uncommon, in-
volving merely the meatus, can be treated with great ease
in the above manner by division on a grooved probe. When
quite close to the orifice, with a well-defined hardness, as of
a ring round the urethra, it may be divided subcutaneously
by a tenotomy knife or other narrow-bladed instrument. It
is not necessary to keep a catheter in the bladder in cases
where the stricture has been in front of the serotum.

Mr Wheelhouse uses a straight steel staff grooved to
within an inch of its point, which terminates in a comma

U
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shaped tip with an abrupt shoulder turned from the grooved
side. This is thrust downwards into the urethra till the
point bulges in the middle line of the perineum at the
stricture. 'While an assistant holds it, the surgeon ean easily
force a narrow-bladed scalpel through the skin of middle
line of perineum into the groove. The wound is enlarged,
its edges seized with fine forceps, and carefully sponged,
when the surgeon can generally see the opening of the
stricture at the bottom of the little hollow. A probe-pointed
grooved director can be then passed into the stricture, on
which it can be divided, and then a catheter can be run
into the bladder on the guidance of a slender gorget or
director, which replaces the probe.

Puncture of the Bladder.—A patient and dexterous use
of the catheter prevents this operation from being often re-
quired ; still, circumstances may arise in which it is found
impossible to enter the bladder per vias naturales. In such
a case the bladder may be punctured from the outside by a
curved trocar and canula, in either of two situations.

1. From above the Pubis.—This operation is a very simple
one, and when the bladder is distended need not imply a
wound of the peritoneum.

Operation.—A preliminary incision, varying in length
according to the amount of fat, should be made above the
pubis exactly in the middle line; the edges of the recti
should be separated, the peritoneum pushed out of the way
and upwards by the finger, and a curved trocar plunged
into the distended bladder obliquely backwards. The
canula should be retained for a day or two, and then a
fexible catheter with a shield inserted instead. Such in-
struments have been worn for years. The aspirateur
pneumatique of Dr Dieulafoy will be found an exceedingly
useful instrument for puncture of bladder and removal
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of urine. The author has now used it very frequently
with the best results. Its advantage is that the urine is
removed through an aperture so small as to allow of the
withdrawal and reintroduction of the canula as often as is
necessary.

2. From the Rectum.—Except in cases of enlargement of
the prostate, it is both easy and safe to puncture the bladder
from the rectum. The well-known triangular space un-
covered by peritoneum, with its apex in front close to the
prostate, and bounded on either side by the vasa deferentia
and vesicul® seminales, can be easily reached by a curved
trocar.  This should be
guided by one, or, still bet-
ter, by two fingers, into the
rectum, with its concavity up-
wards, and the point should
be pushed upwards by de-
pression of the handle
whenever it is fairly behind
the prostate. The trocar
may then be withdrawn, and
the canula retained for at
least forty-eight hours by a
= suitable bandage. Mr Cock,
of Guy’s Hospital, had a

gttt special canula for the purpose,
which expands at its extremity after its introduction, and
thus is not apt to slip.! Some surgeons insist that the sur-
geon should be able to ascertain the existence of fluctuation
between the finger in the rectum, and the other hand above

*_Dingmm of puncture of the bladder :—n, bladder ; sp, symphysis
pubis; se, serotum ; b, bulb ; pr, peritoneum ; P, prostate; r, rectum ;
8, sacrum and coceyx.

'\ Med. Chir. Trans., vol, xxxv.
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the pubes. This is exceedingly difficult to elicit when the
bladder is very much distended, and from the constrained
position of the finger in the bowel. This operation is much
more rarely performed now than twenty years ago used to
be the case. The probable explanation is that the bolder use
of anmsthetics and improved instruments render it less fre-
quently necessary.

Phymosis.—Elongation of the prepuce, with contraction
of its orifice, in most cases congenital, sometimes 50 ex-
treme as to cause difficulty in micturition, and frequently
preventing the uncovering of the glans.

Operation.—In all well-marked cases, the following is
required. The elongated prepuce should be pulled forwards
by a pair of catch-forceps, and a circle of skin and mucous
membrane removed by a single stroke of a bistoury, or by
sharp scissors. Care should be taken lest the glans be in-
cluded in the incision, as has hap-
pened in at least one instance. The
kin will then be found to retract
very freely beyond the glans, but
the mucous membrane is found still
to cover the glans, and its orifice 1S
. still constricted. It must then be
' glit up (Fig. xr. bb) on the dor-
sum of the glans, with probe-pointed

Fi6. xL.* scigsors, as far as the corona, and the
glans will then be thoroughly exposed. The edges of
mucous membrane and skin should then be stitched to each
other by at least five or six fine silk sutures, any bleeding

* Diagram of operation for phymosis :—a, glans penis; b b, mucous
membrane exposed by retraction of the skin, and slit up; ¢ d, sutures
introduced and ready to be tied, uniting the skin and mucous mem-
brane.
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points having been first carefully secured. The angles will
in time round off, and a wonderfully seemly prepuce be ob-
tained. This operation may be done as a method of cure
for obstinate enuresis in cases in which the prepuce is very
long and redundant, even when it is not too tight. The
author has done this in more than fifty cases with excellent
results.

Varieties. —When the prepuce is narrowed at its orifice without
being redundant in length, a milder operation will prove sufficient.
The principle is the same as in the former, but the amount of incision
is less, and nothing is removed. Two methods are possible :—

1. By scissors,.—The blunt point of a pair of scissors is introduced
through the preputial orifice, the other blade being outside, and
the skin and mucous membrane are divided for abont half an inch :
the skin being then retracted, the mucous membrane is still further
divided by one or two additional snips, and then the edges of skin
and mucous membrane are stitched together by one or two points
of suture. |

2. By knife.—A director being introduced within the prepuce, a
narrow-bladed knife is guided along it, and pushed through the
prepuce from within, and then made to divide skin and mucons mem-
brane from within outwards, Stitches as before,

N.B.—DBe careful lest the director pass into the meatus urinarius,
and the glans be split up,

Again, some surgeons prefer two lateral incisions instead of one
dorsal one. In this case skin and mucous membrane should be
divided by scissors for about a quarter of an inch, and then a single
stitch inserted in the angle of junction. This has been further
modified by Cullerier, who proposed the division of the tight mucous
membrane only, in three or four points, He used a pair of scissors
with one sharp and one probe-pointed blade, the sharp one thrust in
between skin and mucous membrane, the blunt one between the
mucous membrane and the glans,

Amputation of the Penis.—This exceedingly simple
operation is performed by a single stroke of an amputating
knife, drawn along from heel to point, while the penis is
stretched in the operator's left hand. As there is more
risk of redundancy than of deficiency of the skin, no attempt
is made to save it. Numerous vessels in the corpora caver-
nosa require ligature. Amputation of the penis may be
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done bloodlessly by the thermo-cautery even close to its
root. Transfix the root of corpora cavernosa by a needle;
above this pass two or three turns of an elastic ligature ;
then slowly divide at a low red heat the skin and corpora
cavernosa below the needles; split the urethra after
dividing its mucous membrane with a knife. The author
has done this several times with ease and
rapid healing.

The chief risk is stricture of the orifice
of the urethra. To prevent this, several
modifications of the operation have been
introduced. _,

1. Ricord's Method.)—After the amputa-  Fic. xu1*
tion the surgeon seizes with forceps the mucous membrane
of the urethra, and with a pair of scissors makes four shits
in it, so as to form four equal flaps, and with a silk ligature
ctitches each of these to the skin. Contraction of the cicatrix
will thus tend to open rather than close the urethral orifice.

9. Teale's Method—He slits up, by a bistoury on a
director, the urethra and skin over it for about two-thirds
of an inch, and then stitches the one to the other, thus
making it a long oval dependent orifice (Fig. xv1.)

3. Miller's proposed Method.>—** A narrow-bladed knife
is first used to transfix the penis between the spongy and
cavernous bodies close to the root; the knife having been
carried forwards for an inch and a half, its edge is turned
perpendicularly downwards, and the urethra and skin flap
are divided, the cavernous bodies and dorsal integument
being then cut perpendicularly upwards where the knife

* To illustrate Teale’s operation :—c, scction of penis; &, thread
inserted uniting mucous membrane and skin; @, thread tied.
\ Med. Times and Gazette, vol. xix. p. 354.
2 Miller's System of Surgery, p. 1255.
Tid., p. 1256.
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was originally entered for transfixion. A button-hole is
afterwards made in the lower flap, through which the corpus
spongiosum and urethra protrude, while the flap itself is
turned upwards, and attached dorsally and laterally, so as
to cover in the exposed cavernous structure.”

In cases where the disease is deep, the corpora cavernosa
should be removed by careful dissection, and any portion of
corpus spongiosum and urethra that can be saved should
be brought out through a perineal section in middle line,
just in front of anus.

Hydrocele—The very simple operation necessary for
hydrocele is thus performed:—The surgeon supports the
tumour in his left hand so as to project it forwards, and
make the scrotum as tense as possible in front. Having
carefully ascertained the exact position of the testicle, which
can generally be easily enough done by a finger accustomed
to diseriminate the difference between a soft solid and a bag
tensely filled with fluid, aided by the peculiar sensation of
the testicle when squeezed, the surgeon enters a trocar and
canula about an eighth of an inch in diameter into the
distended cavity of the tunica vaginalis, near the fundus of
the swelling. When it is evident the instrument is fairly
entered, and not till then, the trocar is withdrawn, and the
fluid allowed completely to drain off. When it ceases to
flow the surgeon places his forefinger over the end of the
canula to prevent the entrance of air, till he fits into its
orifice a suitable syringe containing two drachms of the
tincture of iodine, made according to the Edinburgh Phar-
macopeeia : the tincture of the British Pharmacopeeia is not
sufficiently strong. Having injected this cautiously into
the cavity, the canula is withdrawn, and the surgeon, sgizing
the now flaceid serotum in his right hand, gives it g
thorough shake, so as to spread the iodine over as much as
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possible of the inner wall. When properly performed this
very simple procedure very rarely fails to produce a radical
cure; though less thorough operations, such as mere
evacuation of the fluid, less stimulating injections, unguents
introduced on probes, and the like, often fail of success, and
thus give encouragement to absurdities, such as wire-setons,
or to more severe operations, such as laying open the sac.

Hematocele.— When the contents of the sac of the tunica
vaginalis are found to be grumous instead of simply serous,
or when, as often happens, only pure blood escapes when
the fluid is nearly evacuated, it is found that simple evacua-
tion and injection are very rarely sufficient to effect a cure.

After they have been fairly tried, the sac of the hema-
tocele should be laid open in its full extent; any large
vessels which bleed should be tied, and the cavity then
stuffed with lint. When the lint can be removed, which
will be after two or three days, the edges of the wound
should be brought closely together, and the cavity will then
rapidly heal up from the bottom, and be obliterated by
secondary union of granulations.

In cases where the walls of the cavity are enormously thick-
ened, or even, as sometimes happens, almost bony in consist-
ence, an elliptical portion may be removed with advantage.

Fxcision of Testicle.—This operation is rarely required
except for tumours of the testicle. Hence the size of the
incision necessary must vary much with the size of the
tumour ; and the amount of skin to be removed (if any) on
the amount of adhesions it has formed to the tumour.

One or two points must be attended to in every case of
extirpation of a testicle :—

1. The incision should commence over the cord just
outside of the external ring, and be continued fairly over
the tumour to its base.
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2. As to removal of skin, some surgeons advise that none
should be taken away, others that a considerable quantity
can be spared. There is certainly less risk of secondary
hemorrhage if a portion be removed, than when a flaccid,
empty bag is left. The author invariably removes a very
large quantity of skin if the tumour is large, as there is
much more rapid healing, and the resulting serotum is much
more comfortable for the patient.

3. The cord should be exposed at the beginning of the
operation, raised from its bed and given to an assistant,
who should compress it gently, not from any fear of its
escape into the abdomen, but to prevent hemorrhage. It
the tumour has been very large and heavy, the cord will
have been much stretched, and if divided too high up, may
really give trouble by its elasticity, unless the above pre-
caution is taken. The cord then having been divided close
to the tumour, the latter is removed, care being taken not
to include the sound testicle in the removal. All the vessels
are then to be tied or twisted, and the spermatic artery is
to be secured alone, not, as used to be the case, included in
a common ligature with the other constituents of the cord.
Secondary hamorrhage is very apt to oceur from small
scrotal branches which may have escaped notice during the
operation.

Operations on the Anus and its Neighbourhood.—
Fistula 1n Ano.—While much might be written on the
pathology of fistula, and a good deal even on its diagnosis,
a very few words will suffice to describe the simple and
effectual operation for its relief.

Dismissing at once all so-called palliatives, drugs, un-
guents, pressure, and injections, as mere waste of time, and
holding that the only method of cure consists in laying the
fistula fairly open, the question narrows itself into this:
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What is the best method of laying it open? Prior to the
discovery by Ribes of the great principle that the internal
orifice of the sinus is always within an inch or an inch and
a half of the orifice of the anus, the operations for fistula
were most unnecessarily severe; the gutused to be divided
as far up as the sinuses extended ; and large portions of the
anus used to be excised bodily along with the sinuses. It
1s now a much simpler and more satisfactory operation.
Operation—A common silver probe bent to the required
shape is passed into the external opening, or, if there are
more than one, into the largest and oldest one. The fore-
finger of the left hand being introduced into the rectum, the
probe is passed through the internal orifice, and its point
brought out by the anus. The portion of tissue raised by
the probe can then be easily divided with the certainty that
the fistula is laid fully open. Anal fistule have been
divided by the elastic ligature, but it seems slower in action
and more painful, with no counterbalancing advantages.

The author has for last few years operated almost exclusively by a
long knife which is continued into a steel probe. The probe is passed
up the fistula, then into the bowel, and is hooked out at the anus,
and in being simply pushed on the knife cuts the fistula—tuto, cito,
et jucunde, the patient rarely knowing that more has been done than
an exploration. ol

In cases where, from the hardness and density of the parts 1t 1s
impossible to pass the probe and bring it out at the anus, a strong
probe-pointed bistoury may be passed in by the external orifice till
its probe-point can be felt by the finger in the bowel at the internal
opening. Supported by the finger it can then be made to cut out-
wards till the whole septum is divided.

Fissure of the Anus, Uleer of the Anus, resemble
cach other alike in the exceeding annoyance which they
give to the sufferer, and in the simplicity of the treatment
needed.

Operation.—Once the presence of either is determined by
the finger in the anus, a sharp-pointed curved bistoury
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should be introduced, transfixing the base of the fissure or
ulcer, and then guided on the finger, completely dividing it,
so as to change the ragged ulceration into a simple wound
which will rapidly heal. Some surgeons treat this condition
by divulsion ; under chloroform the two thumbs are intro-
duced into the anus and then forcibly separated.

Prolapsus Ani, Operation for.—Complete prolapsus in
which the whole gut is involved, as seen in the very young
and the very aged, is suited for palliative rather than radical
treatment.

(Cases of prolapsus of the mucous membrane only, as 1s
not uncommon in connexion with or as a result of hamor-
rhoids in adults, give opportunity for operative interference.

We may act on either the skin or mucous membrane, or
both at once.

1. The skin is often found loose, and arranged in radiating
folds round the anus. In such cases, as recommended first
by Dupuytren, some of these projecting folds may be re-
moved. Again it may be prolapsed in a great loose ring or
circular fold round the margin, forming an exaggerated
external pile; in such a case the loose fold may be fairly
excised with curved scissors, as recommended by Hey of
Leeds.

The first of these methods is apt to be insufficient, the
second again has the risk of removing too much.

2. If the protrusion is chiefly mucous membrane exposed
in folds, or a ring, which is generally outside, one of two
methods of treatment may be tried :—

a. By ligature, as recommended by Mr Copeland. Rais-
ing a longitudinal fold of the mucous membrane, he passed
a ligature round it as if it were a pile. There is less chance
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of the ligature slipping if a double thread be used and its
base thus transfixed. Three, four, or even more folds may
be thus treated.

b. When the mucous membrane has been so long exposed
as to have lost many of its characters, and to resemble
* leather in its toughness, excision will be found less painful
and much more rapid than ligature.

A longitudinal fold at each side of the anus should be
pinched up and excised by a pair of probe-pointed curved
SC1SSOrs,

There is always a certain amount of risk of hazmorrhage
following such an operation. The risk is lessened and the
result improved by stitching up the wound in the mucous
membrane before the protruded portion of bowel is returned.

Polypi of the Rectum.—Pedunculated growths varying
in consistence, shape, and size, but resembling each other in
having a distinct stalk, and in frequently being protruded at
stool.

Operation.—Invariably by ligature, which may be single
round the stalk, if the tumour be globular and with a dis-
tinct narrow stalk, or by transfixion, if (as sometimes
happens) the tumour be of uniform thickness throughout,
like a worm.

Haemorrhoids or Piles.—In the treatment of piles it is
the differential diagnosis that is troublesome and occasionally
difficult; the operative interference required is generally
very simple, if the nature of the case be rightly determined.

External Piles.— Operation.—The apex of the soft flabby
excrescence should be seized by a pair of catch-foreeps,
and it should be cut off close to its base with a knife, or,
what is better, a pair of curved scissors. Any little vessel
which jets may then be secured. If, instead of numerous
individual tumours, a ring of skin round the anus be
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involved, the whole of it should be shaved off, but not very
close to its base, lest too great contraction of the anal orifice
should ensue.

If the surgeon, after excising a pile or piles, will take the trouble
to stitch up the wound with catgut, he will find the cure much more
rapid and less painful than when this is omitted.

Internal Piles.—Incision is extremely dangerous, from
the vascularity of the parts, and their being so inaccessible
from their position within the sphincter ani. Hence liga-
ture is safer and equally effectual. The patient should be
directed to sit over hot water, and strain till the whole of
his piles are fairly protruded. The surgeon should then
transfix the base of each separately with a curved needle
bearing a strong double thread. The needle being cut off,
the threads should be very firmly tied, each isolating its
own half of the pile. The tying should be exceedingly
tight, so as to cause instant and complete strangulation and
death of the tumours. All the piles should be tied at the
same sitting. If the piles are very small they may be
secured without transfixion in a single noose after being
seized by a hook or forceps. There 1s greater risk of the
noose slipping than when the base has been transfixed.

The strangulated masses must then be returned into the
bowel, and the patient kept in bed or on a sofa till the liga-
tures separate, which is generally not till the fourth or fifth
day. A certain amount of urinary irritation, showing itself
sometimes in strangury, sometimes in complete retention,
occasionally follows this operation.

Mr Smith of King's College, and many other surgeons,
treat internal piles by means of an ivory clamp to hold them
tight, while they are burned off by the actual cautery or the

thermo-cautery at a low red heat. They claim that pyamia
more rarely follows this mode.
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There are certain cases in which the lower inch or two of the
rectum are found red and congested, and in which every stool is
followed by the loss of a certain quantity of florid arterial blood, and
yet no distinet hsemorrhoidal tumour is to be seen. In such cases
the ligature is not applicable, and relief is obtained by the application
of pure nitrie acid, or other potential caustics, to the bleeding surface,
as recommended by Houston, Lee, Smith, Ashton, and others. These
cases are comparatively rare, and whenever they can be applied, the
ligature is much simpler, safer, and more certain.

Whitehead’s operation is both scientific and successful.
[Te has hiad 300 cases without a death. It is performed as
follows :—

Whitehead's Operation.'—After thoroughly paralyzing the
sphineters by over-dilating them with two thumbs, the area
of piles will then prolapse. The line of junction of mucous
membrane and skin is then carefully cut with scissors, and
by the aid of forceps carefully dissected from the external
and part of the internal sphincters, which must be cleanly
exposed till all the heemorrhoid area of the bowel can be
drawn down outside the anus. The mucous membrane
above this area must then be transversely divided by snips
with scissors, each vessel being twisted as divided, and the
exposed edge of mucous membrane is then, bit by bit,
stitched to the margin of the skin by silk sutures. When
operation is finished, all is dusted with iodoform, returned
into anus, and dressed with oiled lint secured by a i
bandage.

Venous Piles—When a sudden effusion of blood has
oceurred into one of the varicose veins or sinuses of a
congested anus, an oval or rounded tumour is felt, very
tense, shining, and painful. To slit it freely up with an
abscess lancet, and evert the clot inside, at once relieves all

the symptoms.

1 British Medical Journal, July 1887,
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Excision of the Reetum.— Kraske's Method."—Placing
the patient on his right side, he makes an incision from the
middle of the sacrum to the top of the coceyx down to the
bone. He then detaches the soft parts on the left to the
border of the sacrum and coceyx, divides the left sacral and
coccygeal ligaments up to the level of the third sacral fora-
men, clears the other side of the coceyx, and removes it
with bone forceps. Then the rectum is well exposed, and
the diseased portion may be removed entire; if enough
room 1s not given, then the sacrum can also be removed by
chisel or saw up to level of third sacral foramen if necessary,
When it is possible, he saves the anus and its sphincter, and
then unites the lower end of the portions of rectum which
15 left to the anus. Out of eight cases so treated, four
recovered, and in two of them the anal sphincter maintained
its function nearly unimpaired.

1 Berliner Klinische Wochenschrift, Nov, 28, 1887,



CHAPTER XIIL
TENOTOMY.

Fogr convenience sake I group under this one head certain
operations used for the relief of distortion, in which muscles
or tendons are divided subcutaneously. Since the discovery
of the principle by Delpech, and the application of it by
Stromeyer, Dieffenbach, Little, and countless successors, it
Las been used for very many cases for which it 1s totally
inapplicable, e.g., for the division of the muscles of the back
in spinal curvature, Still there remain several deformities
for the relief of which subcutaneous tenotomy is a most
important remedy ; chief among these are Wry Neck and
Club-foot.

Operation for Wry Neck.—Subcutancous section of the
sterno-mastoid.—In what cases of wry neck is this operation
suitable? In those only in which the muscles are the
starting-point of the mischief. These are sometimes con-
genital, more frequently they commence in childhood. In
cases where the distortion depends on disease of the cervical
vertebrz, or is secondary to curvature of the spine, division
of the muscle is worse than useless.

Operation.—A tenotomy knife, which should be sharp-
pointed, narrow in the blade, with a blunt back, should be
introduced through the skin a little to one side of the sternal
portion of the affected muscle, passed along with its flat
cdge between the skin and the tendon, till it has fairly
erossed the tendon; the blade should then be turned so that
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by a gradual sawing motion the edge may be made to divide
the tendon about an inch above the sternum. A distinct
snap will then be felt or heard, and the position of the head
will be at once much improved. Exercise, warm bathing,
and rubbing, will generally suffice to complete the cure,
without it being necessary to call in the aid of the instru-
ment-maker with his expensive apparatus.!

Operations for Club-Foot.—The following are the ten-
dons which may require division in the cure of club-foot,
and the operations for their division.

1. The tendo Achillis.—There are very few cases of true
club-foot which can be successfully treated without division
of the tendo Achillis. While in talipes equinus it is gener-
ally the only disturbing agent, in talipes varus and valgus
it invariably increases and maintains the deformity, which
the tibiales or peronei seem to originate.

Operation.—The foot being held at about a right angle
with the leg, the operator should pinch up the skin over the
tendon, introduce the knife flatwise, a little to one side of
the tendon, till its point is nearly projecting at the other,
then turn the edge on the tendon and cut inwards with a
sawing motion till the tendon gives way with a distinct
snap, and the foot can be completely flexed with ease.

Dr Little? recommends that the tendon should be divided from
before backwards. There is more risk by this method of wounding
the skin, and thus losing the subcutaneous character of the operation,

Professor Pancoast?® divides the inferior portion of the soleus
muscle instead of the tendo Achillis.

2. Tibialis posticus.—Next in frequency and importance

1 Syme's Pathology and Practice of Surgery. p. 220.
* Holmes' Surgery, vol. iii. p. 573,
? Gross's Surgery, vol. ii, p. 273, 3rd ed,
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to that of the tendo Achillis, division of this tendon is
much more difficult to perform. It may be performed
cither above or below the ankle.

(a.) Above the Ankle.—The blade of a tenotomy knife
should be entered perpendicularly at the posterior margin
of the tibia, half an inch or an inch above the internal
malleolus, so as to pass between the bone and the tendon of
the tibialis posticus, the blade directed towards the latter;
the assistant should now evert the foot, the operator press-
ing the blade against the tendon.!

( b.) Below the Ankle close to the attachment to the JScaphmd'
—This is the better position of the two when the position
of the tendon can be made out, which is not always the
case, especially in cases of old standing.

Raising the skin just over the astragalo-scaphoid joint,
the knife should be entered with its blade downwards, and
across the tendon, and should be made to cut on the bone,
while an assistant everts the foot till the tendon gives way
with a distinet snap.

3. Tibialis anticus may in like manner be divided either
just above the ankle, or at its insertion. When it requires
~ division it can generally be made so prominent as to render
its division comparatively easy.

4. Peronei.—These do not often require division, cases of
talipes valgus being usually paralytic in character. If
necessary they can be cut as they cross the fibula.

5. The plantar fascia may require division; when this 1s
the case, it is so prominent as to render the operation very
casy, if conducted on the principles mentioned above.

It is now fashionable to treat aggravated cases of club-
foot by removal of one or more tarsal bones, or by the

1 Miller’s System of Surgery, p. 1339; Holmes' Surgery, vol. iii.
p. 971,
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removal of a wedge-shaped portion of the tarsus. With
care in operating and after-treatment, many cases succeed,
and are recorded, but failures are numerous, and deaths not
unknown.

Operatwe treaiment of Genu Valgum.—During the last
decade, hundreds, perhaps thousands, of limbs have been
operated on by chisels and saw for the purpose of remedy-
ing distortions, real or imagined, which time and suitable
bandaging might have been trusted to cure. Some have
died, and now the craze is so far dying out.

Macewen’s operation in suitable cases and with absolute
antiseptic precautions is an excellent one. He makes a
wedge-shaped cut with a chisel into the lower end of the
femur on its inner side, just above the level of the epiphysis.
The exact spot is found at the intersection of two lines, one
from the upper border of patella, one longitudinal, half an
inch in front of the attachment of the adductor magnus.
The bone is cut till it can be either broken or bent into
shape.



CHAPTER XIV.
OPERATIONS ON NERVES.

Nerve-Stretching.— Surgical literature in last ten years is
full of cases in which nerves have been stretched for all
manner of diseases with varying success: an example of
the operative procedure may suffice :—

1. Stretching of the great sciatic either for sciatica,
selerosis, or locomotor ataxia.

Operation.—A line drawn from the centre of the space
between the tuberosity of the ischium or the great trochanter
to a corresponding point between the condyles of the femur
will give the direction. A free incision in this line three or
four inches in length—the nerve lies just below the femoral
aponeurosis, beneath the edge of gluteal fold, requiring no
muscular fibres to be divided. It must be raised from its
bed and boldly stretched or elongated into a loop. Syming-
ton’s experiments have shown that in the average adult
130 1b. are required to break the nerve.

2. The facial has been stretched for spasm. The trunk
is easily reached by an incision extending from near the
external auditory meatus to the angle of the jaw, which
enables the parotid to be pushed forward and the edge of
the sterno-mastoid pulled backwards.

Neurotomy and Neurectomy —Chiefly performed for
neuralgia of the fifth nerve.
a. Thisis a very easy operation if directed at the terminal
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branches only of the nerve, where they make their exit
from the frontal, supra-orbital, and mental foramina. The
author has done it in very numerous cases, and with great
relief, if care be taken to destroy the nerve in the foramen
to some extent; a sharp-pointed thermo-cautery does this
easily and safely.

b. The more severe and radical operation of cutting out
a portion of the trunk of the fifth nerve just after it has left
the skull, and destroying Meckel’s ganglion, has been done
pretty frequently, chiefly by American surgeons, in various
ways.

1. Carnochan’s Operation.—Exposing the whole front
wall of antrum, its cavity is opened into from the front by
a large trephine. The lower wall of the infra-orbital canal
is cut away by a chisel, the posterior wall of the antrum by
a smaller trephine, the nerve thus isolated is traced up to
and past Meckel’s ganglion, which is removed close to the
foramen rotundum by cutting the nerve by curved blunt-
pointed scissors.

2. Pancoast’s Operation.—Expose the coronoid process
by a free incision, divide it at its root and throw it up, then
expose and tie internal maxillary artery, after which the
upper portion of the external pterygoid is to be detached
from the sphenoid, thus exposing the nerve leaving fora-
men ovale; the second portion is deeper and not so easily
got at.

3. The spinal accessory occasionally may be divided
before it enters the sterno-mastoid in cases of spasmodic
wry neck, with great advantage. This operation is an easy
one ; the sterno-mastoid edge being once fairly exposed, the

nerve is easily seen, and a piece should be cut out at least
half an inch in length.

Nerve Suture is occasionally practised with great ad-
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vantage in cases where nerves have been divided either by
accident or in operation. Catgut seems to be the best
medium, and cases are on record in which, even after
months of separation and subsequent paralysis, improvement

has followed an operation for refreshing and joining the
divided ends.!

1 See paper on Surgery of Nerves by Dr Nicaise in vol. iii. p. 545
of International fincyclopeedia of Surgery.
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—— strangulated femoral, 254.

—— strangulated umbilical, 259.

—— gtrangulated obturator, 260.

—— radiecal cure of, 260,

Heurteloup on lithotrity, 296.

Hey on amputation, 49, 74.

Heyfelder on excisions, 114, 130.

Hildanus, Fabricius, on amputation,
48, 94,

Hip-joint, amputation at the, 106.

—— excision of, 133.

Hippocrates on excision of joints, 112.

Hodge on excisions, 116, 122, 137.

Hodgson, statistics of aneurism, 12.

—— ligature of axillary, 40.

Hoin on amputation at knee-joint, 94,

Holmes on excision of hip, 135, 137,
144.

Holt's operation for stricture, 301.

Holt on excision of knee, 140.

Horsley, V., on trephining, 156.

Howse, Mr, on gastrostomy, 235.

Hughes, Dr, on paracentesis thoracis,
229,

Huguier on colotomy, 273.

Hunter on ligature of femoral, 21.

Hutchinson's statistics, 21.

Hydrocele, operation for, 311.

ILiac, ligature of common, 3.
— ligature of external, 7.
—— ligature of internal, 6.
Innominate, ligature of the, 26,
Iridectomy, 179.

Iridesis, 177.

JAcoB8ON on cataract operations, 172.

Jiger on exeision of hip, 135.

James, Mr, on ligature of aorta, 3.

Jameson on radical cure of hernia,
263.

Jaw, excision of upper, 195,

—— excision of lower, 198,

INDEX.

Johnston, Dr, on amputation at ankle-
joint, 85.

Joints, excision of, 112,

Jones on excision of joints, 114, 140,
141.

Jordan, Mr F., on amputation, 109; on
excision of tongue, 206.

Keita, Dr Taomas, on ovariotomy,
242-247.

Kidney, operations on, 239.

Kirby, Mr, on ligature of iliac, 12.

Knapp on cataract, 174,

Knee, amputation below and above, 92-
95.

—— amputation at, 94.

—— joint, excision of, 138.

Knife, Beer's description of, 170.

| Kocher on excision of tongue, 207.

Kraske's operation on rectum, 319.

LABBE on gastrotomy, 234.

Lachrymal organs, operations on the,
159.

Lane, Mr, on amputation at knee-joint,
4.

Langenbeck on excision of joints, 114,
146.

—— on fissure in hard palate, 211.

—— on radical cure of hernia, 262.

Laparo-colotomy, 274.

Laparo-enterectomy, 228,

Larry on amputation at shoulder, 66.

—— on excision of joints, 113.

Laryngectomy, 225,

—— Dr Solis Cohen on, 226,

Laryngotomy, 223.

Laryngo-tracheotomy, 224.

Larynx, operations on the, 214,

Layraud, Dr, case of hemorrhage from
iliac, 12,

Lee, Mr Henry, amputation of leg, 91.

Le Fort on amputation at ankle-joint,
81.

Ligature of anterior tibial, 25.

—— of the aorta, 2.

—— of the axillary, 39, 40.

— of the brachial, 43.

— of the carotid, common, 29, 30.

of the earotid, external, 33.
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Ligature of the femoral, 18, 22.
—— of the gluteal, 13.

—— of the iliac, 3.

—— of the iliac, external, 7.

—— of the iliac, internal, G.

—— of the innominate, 26.

—— of the lingual, 33.

—— of the popliteal, 22.

—— of posterior tibial, 25.

—— of the subclavian, 34-38.

—— of the vessels in fore-arm, 46.
Lips, operations on the, 188.
Lisfranc on amputation, 53-76.
Lister, 8ir J., on excision of wrist,

129.
Liston, Mr, on ligature of subelavian,

a7.
—— on rhinoplastic operations,184.
—— on excision of upper jaw, 197.
—— tracheotomy, 222.
—— on femoral hernia, 256.
—— on lithotomy, 283,
Litholapaxy, Dr Bigelow on, 297.
Lithotomy, 277.
Lithotrity, 204,
Little on club-foot, 321.
Lloyd on harelip, 194.
Loreta’s operation, 235,
Lorinzer on obturator hernia, 260.
Louis on amputation, 49,
Lower extremity, amputations of, 71.
Lupus, operative treatment of, 188,

MAcCEWEX on osteotomy, 323.

—— on radical cure of hernia, 269.

—— on trephining of spine, 156.

Macilwain on tracheotomy, 216.

Mackenzie, Sir Morell, on thyrotomy,
224,

Mackenzie, Dr R., on modification of
Syme's amputation, 85.

—— on excision of joints, 114, 140.

Maelellan on amputation of scapula,
70,

Maclennan, Dr G., on amputation above
the shoulder-joint, 70,

Macnamara on ligature of femoral, 17.

Malgaigne on Chopart's amputation,
80.

— on harelip, 194

333

Mamma, excision of, 228.

Manee on ligature of axillary, 40.

Maunder on excision of the elbow-joint,
12T.

Metacarpals, amputation of, 54.

—— excision of, 148.

Metatarsals, amputation of, 73.

Miller on amputation of penis, 310.

Monteiro, Dr, on ligature of aorta, 8.

Mooren on cataract operations, 172.

Moreaus, the, on excision of joints, 113,
119, 125, 141.

Morel, tourniquet invented by, 48.

Morris on nephrectomy, 240.

Morton, Dr, on radical cure of hernia
B2,

Murray, Dr, on ligature of aorta, 3.

Mussey, case of amputation, 70,

Mynors on amputation, 49.

F

NASAL POLYPI, removal of, 186.
Needle operation for cataract, 167.
Nelaton on harelip, 191.
Nephrectomy, 240.
Nephro-lithotomy, 239.
Nephrotomy, 239.
Nerve-stretching, 324.

Nerve suture, 325.

Neurectomy, 325.

Neurotomy, 325.

Norris's statistics, 12, 21, 31.
Nunneley on excision of tongue, 205,
Nuttel on obturator hernia, 260.

(IBsoPHAGOTOMY, 225,

Obie on obturator hernia, 260,
Ollier on excision of joints, 114,
Orbit, operation on, 181,

08 calcis, excision of, 149,
Osteotomy, 323,

Ovariotomy, 241.

PacGeT on excision of tongue, 205,

Palate, fissures in soft, 208,

—— figsures in hard, 210,

Pancoast, Professor, on
operations, 184,

—— on amputation at knee, 94,

—— on radieal cure of hernia, 282,
— on neurectomy, 325.

rhinoplastic
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Pancoast, Professor, on club-foot, 321.

Paracentesis thoracis, 229,

—— abdominis, 232,

Paré, Ambrose, on amputation, 48,

—— on amputation at elbow-joint, 61.

Park on excision of joints, 114.

Parker, R. W., on excision of hip, 137.

Peixotto, Dr, on ligature of innominate,
28,

Pelikan on excision of knee, 139,

Penis, amputation of, 309.

Percy on excision of joints, 113.

Perineal section, operation of, 305.

Phymosis, operation for, 308.

Pilz's statistics of ligatures, 31.

Pirogoff’'s modification of Syme's am-
putation, 81, 86.

Pollock on excision of lower jaw, 200.

Polypi, nasal, removal of, 186.

—— anal, removal of, 316,

Popliteal, ligature of, 22.

Porta's statistics, 21.

Porter, Professor, on ligature of inno-
minate, 28.

—— on ligature of common carotid, 29.

—— on ligature of femoral, 17.

—— statistics of amputation, 128.

Post on ligature of iliac, 10,

Pritchard, Mr, radical cure of hernia,
264.

Prolapsus ani, 315.

Pterygium, operation for, 162.

Puncture of bladder, 306.

Pupil, operations for artificial, 175.

Purmannus on amputation, 48.

Pylorectomy, 236.

Quaix on anatomy of iliae, 4.
—— on anatomy of brachial, 43.

IiaBE's statistics, 21.

Rectum, excision of, 319.

Regnoli on exeision of tongue, 207.

Rhinoplastic operations, 182.

Ribs, excision of, 231,

Richter on radical cure of hernia, 262.

Ricord on amputation of penis, 310,

Rigaud on amputation above
shoulder-joint, 70.

Rivington's statistics, 31.
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Rodgers, Dr, on ligature of subclavian,
36.

Rothmund on radical cure of hernia,
264,

Roux on ligature of subelavian, 39.

—— on ligature of axillary, 41.

—— on Chopart's amputation, 79, 80.

SABATIER on excision of joints, 118.

Salivary fistula, operation for, 203.

Sanson on recto-vesical lithotomy, 202,

Secalp, tumours of the, removal of, 156.

Secapula, amputation of, 70.

—— excision of (Syme), 1486.

Schmucker on radical cure of hernia,
262.

Schuh on radical cure of hernia, 262.

Schweigger on cataract, 175.

Secultetus on amputation, 48.

Sédillot's operation for ligature of caro-
tid, 31.

—— on amputation of leg, 90.

—— excision of hip, 137.

sShoulder-joint, amputation at the, 64.

—— excision of, 119.

Signoroni on radical cure of hernia, 263.

Sims, Dr M., on lithotomy, 293.

Skey on ligature of subclavian, 39.

—— on amputation, 76, 94.

—— on excision of wrist, 133.

—— on rhinoplastic operation, 185.

—— on lithotomy, 283.

Smith, Dr Nathan, on amputation at
knee-joint, 94.

Smith, Henry, on piles, 317.

Smith’s, Stephen, amputation, 97.

Smith, Thomas, on staphyloraphy, 208,

Smyly on ligature of femoral, 17.

Smyth on subclavian aneurism, 27.

Solis Cohen, Dr, on laryngectomy, 226.

Solomon on strabismus, 164.

South on ligature of aorta, 3.

Spence, Professor, on amputation, 51,
68, 91, 104.

—— on excision of shoulder, elbow, and
wrist joints, 122, 129, 133, 142.

—— on hernia, 254.

—— on tracheotomy, 217.

Sperino on puncture of cornea, 165.

Spine, trephining of, 155.
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Splenectomy, 241.
Stanley on excision of shoulder, 121.
Staphyloraphy, 209,
Steven, Professor, on ligature of internal
iliae, 15.
Stokes's amputation, 96.
—— on ligature of aorta, 3.
Strabismus, convergent, 162,
—— divergent, 163,
Streatfeild on entropium, 157.
—— on corelysis, 178,
Stricture, operation for, 298,
Stromeyer on excision of joints, 114.
Subelavian, ligature of right, 35.
— ligature of left, 36.
uprapubic lithotomy, 201,
Surgeon-General, United States, statis-
tical report by, 83,
Syme, Mr, on amputation at ankle-
Joint, 80,
—— on amputation through condyles of
femur, 95.
—— on amputation at hip-joint, 109,
— on amputation above the shoulder-
joint, 70.
— on modified circular amputation,
105,
—— on axillary aneurism, operation
for, 42,
—— on cheiloplastic operation, 190.
—— Chopart’s amputation introduced
by, 79.
— on excision of lower jaw, 200.
—— 0n excision of joints, 114, 125,

—— on excision of scapula, 146.
—— on excision of tongue, 204. |
—— on ligature of femoral, 21.
—— on ligature of gluteal, 15. 5
—— on radical cure of hernia, 264,
—— on Hey's operation, 76.

—— on wsophagotomy, 225.

—— on removal of polypi, 187.
—— on rhinoplastic operation, 183.
— on stricture, 300, 304.

Tarr on ligature of iliac, 10, 12, |

Taliacotian operation, 185.
Tarso-metatarsal joint, amputation at,
T4,

Tarsus, amputation through the, 77. |I
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Teale on amputation, 50.

—— on amputation of fore-arm, 60,

—— on amputation of arm, 65.

— on amputation of leg, 91,

—— on amputation of thigh, 101.

—— on amputation of penis, 310.

Teale, T. P., on cataract, 169,

Tenotomy, 320.

Testicle, exeision of, 312.

Textor on amputation at elbow-joint, 62.

Thigh, amputations of, 96.

Thompson on lithotrity, 296.

—— on ligature of innominate, 28,

—— on stricture, 301.

Thorax, operations on the, 228,

Thyrotomy, 215.

Toes, amputations of, 71,

Tongue, excision of, 204.

Tonsils, excision of, 212.

Tracheotomy, 214, 222.

Trephining and trepanning, 153.

Treves on enterectomy, 238.

Trichiasis, 157,

Tripier's amputation, 80.

Trocar of SBir S. Wells described, 244.

Tumours of sealp, removal of, 156,

—— of eyelids, removal of, 158,

Tyrrell on treatment of brachial aneur-
ism, 43.

UPPER EXTREMITY, amputation of, 50.
Urethra, stricture of, 298.

VELPEAU on ligature of iliac, 12.
—— on ligature of subclavian, 39.
—— on amputation at elbow-joint, 62.

| —— on amputation at knee-joint, 94,

—— on radiecal cure of hernia, 262,
Verduyn on amputation, 49,

Vermale on amputation of thigh, 102.
Verneuil on Chopart's amputation, 80.
Vessels of fore-arm, ligature of, 44.

WAGNER on excision of scapula, 147,

Wakley on stricture, 300,

Warren on fissure of hard palate, 211,

Watson, Dr P. H., on amputation of
scapula, T0.

—— on excision, 140.

— on excision of elbow-joint, 128,
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Watson, Dr P. H,, on laryngectomy,
225. .

—— on ligature of aorta, 8.

—— on excision of wrist-joint, 133,

Wells, Bir Spencer, on ovariotomy,
241-247.

—— trocar, 244.°

—— hernia, radical cure of, 264.

Wheelhouse on perineal section, 305.

White on amputation of leg, 89.

—— on excision of joints, 114.

Whitehead, Mr W., on excision of
tongue, 206.

—— on piles, 315,

INDEX.

Wood's statistics, 30.

—— on joints, 140,

—— on radical cure of hernia, 265-207.
Wright on hip excision, 137.
Wrist-joint, amputation at, 55.

—— excision of, 124, 130.

Wry neck, operation for, 320.

Wiitzer on radical cure of hernia, 263.
Wyeth, Dr, statistics, 86, 39.

Youxa, Jaumes, tourniquet introduced
by, 48.

ZEHENDER'S statistics, 31.
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