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PREFACE

SURGERY is no longer ‘“a mere mechanic art.”” Out of the old
surgery which placed so great a stress upon technique a new surgery is
being evolved, a new conception is being formed, the application of which
belongs to no passing event, the future of which no one can prophesy.

Functional surgery, if one may use the term, belongs to all the future.
Take, for example, abdominal diagnosis, where the mechanism of pain is
a question of vast complexity, and the evaluation so essential to diagnosis.
Again, the latter-day investigation of anasthesia opens a new field and
warns the surgeon that every function of the nervous system must be
given detailed consideration. The study of antiseptics has linked
Ehrlich’s conception of chemical action with the daily technique of the
operating room and extended the domain of bacteriology in the scien-
tific treatment of wounds. It is such advances as these that we have at-
tempted to incorporate with the portrayal of the technique of various
surgical clinics. The foundation was found in Burghard’s Surgery,
whose various contributors in collaboration with the editors have added
proved procedures from American clinics and revised the various chapters
in the light of the developments in surgical practice produced by expe-
rience in war.

The loose-leaf form of the Oxford Surgery will permit the editors to
present the future changes in British surgery and incorporate the best
thought of the leading American clinics.

The originality and individuality obtained in these volumes will be
sought rather than a colourless enumeration of operative procedures.
Categorical enumeration of operations of historical interest only and pro-
cedures not demonstrated by actual experience to be of value will be
avoided.

The editors wish to express to the various contributors and to those
whose contributions are being prepared for future insertions the apprecia-
tion of the surgeons of America and Great Britain for their unstinted
and unselfish labour during a time when they are so occupied by duties
necessitated by the exigencies of war.

F. F. BURGHARD.
ALLEN B. KANAVEL.
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CHAPTER I
OPERATIONS UPON THE PENIS

OPERATIONS FOR HYPOSPADIAS

Indications. Some form of plastic operatnon is requlred for all
cases of defect in the floor of the urethra in which there is an impedi-
ment to the act either of micturition or coitus. There is no need to
operate when the penis is moderately straight and has not undergone
the downward deflexion commonly met with in marked cases of the
deformity, neither is operation called for when the urethra opens at the
base of the glans; in these cases the stream of urine can be projected
normally and does not spray out and wet the patient as it does when
recurvation exists. At the same time, however, it must be remembered
that these are the easiest cases in which to secure a good cosmetic result,
and the surgeon is not infrequently asked to operate upon them when
the patient is grown up and is desirous of having the parts restored to
their natural condition as nearly as possible.

When, however, the urethra opens further back than the junction of
the middle with the anterior third of the penis, operation is always
advisable. In most of these cases there is so much recurvation of the
organ that the urine cannot be projected in an unbroken stream, but is
spraved out so that the parts are continually wet and in a state of chronic
irritation that is most unpleasant and distressing ; moreover, fertile inter-
course is practically impossible.

The most suitable age for operation. As a rule, operation
should be delayed until the patient is about six years of age; before
that time the parts are so small and the inconvenience to the child is
so slight as to render it unnecessary and inadvisable to endanger the
chances of a successful result by operating when the parts are so delicate.
The real difficulty in the operation lies in this smallness of the parts,
which renders many of the operations recommended for this condition
impracticable. It must also be remembered that it is difficult to repeat
these operations, should they not be successful at the first attempt; the
parts, already scanty, are occupied by dense fibrous tissue which effec-
tually precludes the satisfactory raising of flaps and their accurate
coaptation and suture,
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When the wurcthra opens close to the root of the penis, and the organ
is markedly recurved, it will be well to commence treatment when the
child is about five years old; the first year may be devoted to straighten-
ing the organ (widc infra). A considerable time should be devoted to
this part of the procedure, as the success of the rest of the operation
depends largely upon it; as free incisions may have to be made, it is
advisable that the cicatricial tissue resulting from them should have time
to disappear as completely as possible before the final stages are under-
taken, so that the parts may be supple and the flaps easily raised.

If the meatal orifice be immediately behind the glans, it is well to wait
until the child is at least eight years old before operating. In this case
even more than in the previous one it is most essential to have the
parts as large as possible if the result is to be successful, and there is no
objection to delay, since the child does not suffer from the abnormal
position of the opening. In both classes of cases the operation should
be practised before the onset of puberty. For this there are two chief
reasons: the first and most important is that erections of the organ
occurring after the operation in adolescents may seriously jeopardize
the success of the operation, and the other is that the physiological
development occurring at puberty materially helps to perfect the final
result of the operation.

Methods of operating. The cases requiring operation may be
divided into two groups, ©is. those in which only the portion of the
urethra traversing the glans is defective, and those cases in which the
urethra opens on the under surface of the penile portion, generally near
the peno-scrotal junction or even as far back as the perineum. In the
latter group of cases the operative procedure usually consists of at least
two stages, of which one is that for restoration of the glandular urethra.

FORMATION OF A NEW URETHRA IN THE GLANS PENIS

Much ingenuity has been expended on this operation and many un-
necessarily complicated methods have been introduced. If a plastic
operation be really required, which is generally only the case when it
is to form part of a more extensive operation, the urethra in the glans
penis can usually be restored by one of the following simple methods :—

From the redundant prepuce. When the urethra opens on the
under surface of the base of the glans, the characteristic ‘hooded’
prepuce is present (see Fig. 1, A), and this may be made use of for
repairing the urethra. This hood or fold of the prepuce overhangs the
glans like a monk's cowl, and by putting it on the stretch and thrusting
a narrow bistoury through it from the mucous to the cutaneous surface,
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a large buttonhole-like aperture (see Fig. 1, B) is cut, and through this
the glans itself is made to pass backwards as the hood of the prepuce is
brought forward over it (see Fig. 1, ¢). The preputial flap thus becomes
converted into a sort of apron below the frenal surface of the glans and
can be utilized to furnish the floor of the new urethra, the roof of which

C D E

Fi1c. 1. REPAIRING THE PENILE URETHRA BY MEANS OF THE PREPUCE. A
shows the ‘hood’ of redundant prepuce, b the incision made through it, and
C the appearances when the glans penis has been passed through it. » shows the
areas made raw upon the glans and the corresponding surfaces on the prepuce,
and the method of inserting the sutures, while in £ is seen the result when the
sutures have been tied and the preputial flap trimmed up.
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is provided by the slight groove which marks the normal situation of the
urethra, and which is present even in the most severe cases.

A fine india-rubber Jaques's catheter (No. 6) is laid into this groove
and its end is passed down the urethra for an inch or two; a narrow
strip of the mucous membrane covering the under surface of the glans
is then made bare on each side of the catheter from the level of the
urethral orifice to the tip of the organ; the simplest way of doing this
is to remove the mucous membrane with one snip of a fine pair of
scissors. The flap or apron of prepuce is now laid over the catheter
so as to form the floor of the urethra, and two small strips of skin
are removed from it in a similar manner exactly opposite the raw
surfaces already made on the glans (see Fig. 1, p). The raw surfaces
on the glans on each side of the catheter are then approximated to the
corresponding raw surfaces upon the preputial flap by fine horsehair
sutures mounted upon the smallest fully-curved needles obtainable.
Each suture should pass beneath the raw surface upon the glans parallel
with its long axis, and the ends emerging from this should transfix the
preputial flap at the corresponding points from its urethral to its
cutaneous surface. Two or more of these sutures are passed on each
side (see Fig. 1, E).

It now only remains to join the posterior or lower margin of the pre-
putial flap to that of the abnormally situated meatus. The latter is
seized with catch-forceps, and its inferior margin is put well upon the
stretch and pared away with fine curved scissors. This separates the
mucous from the cutaneous surface, and the corresponding margins of
the lower edge of the preputial flap are sutured to these with very fine
catgut. Special care should be taken to approximate the mucous mem-
brane of the urethra accurately to the corresponding surface of the
preputial flap. The sutures should be passed so that the ends emerge
from and are tied on the under aspect of the penis.

The new urethral orifice may be fashioned to the operator’s taste
by making raw corresponding surfaces of the skin and the prepuce and
suturing them together. It is well to make the new meatus unduly large,
in order to allow for contraction. The catheter is secured in position
by a single catgut suture passing through it and the adjacent prepuce.

" After-treatment. No dressing is necessary. The child lies
upon his back with a cradle to keep the bedclothes from contact with
the parts, and his legs fastened to the cradle so that he cannot roll over
on to his face; his hands should be tied so that he cannot interfere with
the wound. He should have a warm bath twice daily, after which the
parts should be dabbed dry and dusted with boric acid powder. Alternate
stitches may be removed on the fourth day, and all the sutures may be
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taken out by the end of the eighth day. The catheter over which the
urethra is fashioned, which is secured in place by a single stitch passing
through the preputial flap, should be kept in position for five days. It
does not cause either cystitis or urethritis if the parts be thoroughly
purified before the operation and if it be not passed down the urethra
for more than 2 inches.

From the skin on the under surface of the penis. This is
a very useful method for restoring the anterior end of the urethra in
the minor degrees of the deformity in adults who desire the operation.

A B C D

F16. 2. REPAIRING THE PENILE URETHRA BY MEANS OF A PENILE FLAP.
A shows the incisions for the flap b, as well as those from the glans a, beneath
which the flap is to be placed. These flaps are shown reflected in B, while in c the
penile flap is turned up into position and the retaining sutures have been in-
serted on one side. The result is shown in p.

It is simpler than the one just described, but it is only suitable for older
subjects in whom the soft parts at the disposal of the surgeon are more
voluminous. The operation consists in raising a rectangular apron-like
flap of skin from the under surface of the penis below the urethral
orifice, and turning this upwards over a catheter in the groove in the
glans so that its cutaneous surface looks inwards and forms the floor
of the new urethra (see Fig. 2, ¢). A small lateral flap is raised from
each side of the glans and beneath these the apron-like flap is inserted.
They are then brought together to form the outer or cutaneous covering
of the new urethra (see Fig. 2, v).

The author has practised both these methods in suitable cases with
the best results; as far as his experience goes, one of them suffices for
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most cases of this type. Many others have been advocated, most of
which have been tried with disappointing results. Beck's ingenious plan
of freeing the anterior end of the urethra, dissecting it up for an inch
or more, and then thrusting it through a tunnel bored in the glans with
a trochar demands not only a urethra of good size and firm consistency,
but also much operative dexterity and extreme delicacy of manipulation;
sloughing of the isolated urethra may easily take place. The plan of
Esmarch and Kowalzig (see Fig. 8), in which lateral incisions are made
on the under surface of the glans, and between them a catheter is laid,
and the edges of the gutter thus made are refreshed and brought together,
is theoretically good but most difficult to carry into practice. Owing
to the extreme tension, much granulation occurs even if no suppuration
follows, and the new urethra is full of dense fibrous tissue.

FORMATION OF A NEW PENILE URETHRA

It is upon the cure of the more severe forms of hypospadias that the
* greatest ingenuity has been expended. The author has tried most of
the methods, and has found nearly all of them open to serious objec-
tions. Duplay’s classical operation, the details of which are shown in
Fig. 3, which is so simple and apparently satisfactory on paper, is
practically useless; the parts are too small and the tissues are not
sufficiently abundant. It is often difficult to draw the flaps together
without strangulating the penis, and some amount of sloughing is quite
common in this form of operation. Hamilton Russell’s method (Brit.
Med. Journ., 1900, vol. ii, p. 1432) is most ingenious, but the chance of
sloughing of the narrow strips of skin out of which he fashions the new
urethra is so great as to prevent the operation from coming into common
use. C. H. Mayo (Jour. Amer. Med. Assoc., April, 19o1) fashions a tube
with a cutaneous lining from the skin of the dorsum of the penis; this
is drawn through from the dorsum to the neighbourhood of the urethral
orifice beneath the skin, and, when its vitality is assured, its lower end is
fastened to the urethra at a subsequent operation, while its upper end fur-
nishes the new meatus. This is an operation of great delicacy and diffi-
culty, and for reasons already given is hardly likely to be used frequently.

Straightening the penis. Before a plastic operation can be
undertaken with any prospect of success, the penis must be straightened
if it should have the characteristic recurved form often met with in
hypospadias. This downward flexion of the organ is largely due to a
thick band of fibrous tissue running along the middle line just below
the septum bhetween the corpora cavernosa; there may also be short-
ening of the under surface of the sheath of the corpora cavernosa
itself, and the effect of this is to bend the organ downwards so that the
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urine impinges upon the tip of the organ as it is ejected, and becomes
sprayed out. Before proceeding to perform a plastic operation it is
essential to straighten the organ, which may be effected by a judicious
use of a tenotome. The penis is seized in the left hand and pulled
straight so that the tense bands on the under surface are easily
identified ; they are nicked transversely in one or more places until
the organ can be made to lie flat upon the abdominal wall without
any tension. In some cases the skin of the under surface of the
penis, corresponding to what will be the roof of the new urethra, is

A B C D

F1c. 3. DuprLay’s OperaTiON FOR Hypospabpias. A and B show the pre-
liminary stages, in which the penis is straightened and the urethra in the glans
is repaired. The straightening is effected by a transverse incision which gives
a lozenge-shaped space when the penis is pulled straight and is sewn up so as to
produce a vertical cicatrix. ¢ and p show the flaps raised on each side and
united over a catheter and then covered in by drawing flaps across to meet over
them.

so contracted that it must be divided also, and this, of course, gives
rise to small diamond-shaped incisions when the organ is put on the
stretch. These incisions are best closed by minute Thiersch’s skin-
grafts; it is well not to allow healing by granulation, as this is sure to be
followed by re-contraction. The grafts, however, will not take satis-
factorily unless the penis be kept in the straightened position, and, in
order to ensure this, the author secures it to the abdominal wall by two
sutures in such a way as to put the under surfaces of the corpora
cavernosa fully upon the stretch. A fold of boric lint is placed be-
tween the abdominal wall and the dorsal surface of the penis, so as to
prevent irritation from decomposing sweat. It is also a good plan to pass
a rubber catheter an inch or so down the urethra, and to secure it there
by a suture; this enables the urine to be led away from the grafted
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area and considerably facilitates their taking. No dressing is applied;
the bedclothes are kept from the parts by means of a cradle, and the
child's hands are secured so that he cannot interfere with the wound.
This is an excellent way of performing an essential part of the opera-
tion, but it is important to take sufficient time over it and, if necessary,
to perform it in several stages. The chief point to be guarded against
is the production of granulating surfaces, since these will be followed
by fibrous tissue which
may take on a keloid
character and so defeat
the objects of the op-
eration. If necessary,
a year may be spent
b b over this part of the
operation.
Bucknall’s op-
eration. After trying
o a all  the operations
enumerated on p. 8, the
one that has given the
most  satisfaction in
the author's hands is
that suggested by Mr.
R. T. H. Bucknall and
described by him in
the Lancet, 1907, vol.
A B ii, Sept. 28. This has
F16. 4. BucknaLL's OperaTion ForR Hypo- given admirable results
sPADIAS. The incisions. a is the urethral orifice, b i three cases, and the

the vertical, and ¢ the horizontal incisions for the

a ease with which it can
aps.

be done is in agreeable
contrast to the difficulty of some of the other methods. The functional
result is excellent, whilst the appearance of the organ after the operation
leaves nothing to he desired. It is done as follows:—

First stage. The urethral orifice is taken as the fixed point, and
from this incisions are made for equal distances (see Fig. 4, A) upwards
and downwards. The incisions upwards run parallel to each other and
to the long axis of the organ, and are at such a distance apart as the
operator judges will give a sufficiently wide new roof to the urethra,
which is to be formed by the skin of the under surface of the penis. On
each side of these incisions narrow flaps are raised by carrying outwards,
from the upper end of each, horizontal incisions about 4 inch in length.
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The vertical incisions are prolonged downwards over the anterior
surface of the scrotum, at least as far below the urethral orifice as they
extend above it, and similar flaps are raised by carrying horizontal
incisions outwards at their lower ends. It is advisable to make the in-
cisions below the urethral orifice slightly longer than those above it, in
order to allow for the greater retractility of the scrotal skin.

The lateral flaps are dissected up on each side from the horizontal
incision above to that below, taking care to raise them to the same
distance throughout. They are then turned outwards so that the appear-
ances seen in Fig. 4, B,
are presented, ©is. a
narrow central strip of
skin having the urethral
orifice at its centre:

the upper half of this -d $
forms the roof, the

lower half the floor of - e

the new urethra. Out- 9

side this is a broad raw
surface, the outer verti-
cal half being formed
by the raw surface of C b

Fhe reflected flaps, the F1c. 5. BuckNaLL's OperaTioN For Hypo-
inner by the Taw SUr- - spapias. The penis secured to the scrotum. d and e
face from which they are the superposed edges of the flap b shown in the

have been raised. A pre.ceding figure. f is the drainage tube around

No. 6 soft ]aques’s which the sutures are fastened, and g is the scrotal
. incision for liberating the penis in the subsequent

cathe.ter 15 now taken, stage of the operation. For the sake of clearness

anc! its end is _c“t Off  the catheter is not shown in situ.

obliquely and inserted

for 5 inch down the urethral orifice, which must be incised to admit it if
necessary. The rest of the catheter is laid along the lower half of the
median cutaneous strip, and the penis is brought down into contact with
the scrotum so that the upper half of the median cutaneous strip lies over
the catheter and forms the roof of the new urethra. The appearances
seen in Fig. 5, ¢, are then presented, each lateral flap being flexed upon
itself near its centre and forming a broad flange at the side of the penis.

The next step is to suture the flaps, which must be done with great
care, as the sutures must not only fasten each lateral skin flap, but must
also approximate the margins of the median cutaneous strips above
and below so as to form a complete urethra surrounding the catheter;
Fig. 6 shows how this is done. The sutures, which should be of the
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finest horsehair mounted upon the smallest needles obtainable, are first
introduced from the under surface of one of the lateral flaps or flanges
near to its angle of reflection. It emerges from the raw surface and is
made to pick up the adjacent margin of the inferior median cutaneous
strip; it then takes up the corresponding edge of the upper median
cutaneous strip, passes from the raw to the cutaneous surface of the
upper half of the lateral flap or flange, and is finally made to transfix
both halves of the lateral flap or flange from the upper to the lower
cutaneous surfaces just external to the point at which it was introduced
(see Fig. 5, ). About four or five of these sutures are introduced on
each side, and it is well to keep the ends long until they are all in
position so that accuracy of insertion may be
ensured. Finally, they are tied over a fine
piece of drainage tube.

If desired, the edges of the groove in the
glans penis can be made raw and sutured to
a corresponding raw area where it lies in
. contact with the scrotal skin; but as a rule

Fie. 6. Bucknaut’s this is best left to a later stage of the pro-
OrperaTioN For Hypospa-  ceedings, when one of the operations pre-
pias. The arrangement of  yiously described can be adopted.
the sutures. u is the lumen The catheter is secured in position by a
of the newly formed ure- . ) .
thra. The arrows point to fine horsehair stitch and is left long enough
the pieces of drainage tube to drain into a bottle. The child is put back
over which the sutures are to bed without any dressings, the bedclothes
tied. being kept off by a cradle over the pelvis and
the hands being fastened out of the way.

No special after-treatment is necessary. The sutures are retained
in position until the fifth day, when alternate ones may be removed;
on the seventh or eighth day they may be all removed if primary union
has occurred. The catheter may remain in for a week; it does not give
rise to any inconvenience.

Second stage. The result of the first stage of the operation is to fix
the penis firmly to the anterior surface of the scrotum, at the same time
providing a tube or tunnel lined with epithelium throughout, along which
the urine can pass, and which is continuous behind with the normal
urethra without the intervention of any stricture or diverticulum.
The object of the second stage of the operation is to raise the organ
into the erect position, free it from the scrotum. and, at the same time,
provide its under surface with a cutaneous covering.

With this object in view, the incisions shown in Fig. 5, b, are made;
they should go well wide of the margin of the penis and should be parallel
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to it and of the same length. By following Mr. Bucknall's description in
the first case done by the author it was found that these lateral flaps
were not wide enough to allow them to be folded round the under sur-
face of the ireed penis so as to meet in the middle line without tension.
They should be made very wide, as it is most important that they should
meet without any tension, and it is 1mmater1al to the union of the wound
in the scrotum how wide they are.

When these flaps have been raised, the penis must be separated from
the scrotum by a little
careful dissection, during
which it is advisable to
insert a fine bougie down
the urethra in order to
define it and so avoid but-
ton-holing it when dissect-
ing up the penis.

The operation is com-
pleted by wrapping the
scrotal flaps around the
body of the penis and
suturing them together
in the middle line (see
Fig. 7, E). The raw sur-
face on the scrotum is
closed by a few sutures,
and the raw surface left
at the angle of reflection E F

of the penis from the F16. 7. BucknNaLL’s OperaTioN ForR Hypo-

scrotum is sutured as SPADIAS. Final stage. Shows how the new

shown in Fig. 7, F urethra is closed in by flaps dissected up from the

c scrotum. The raw area, /i, must be carefully

No catheter need be closed by suturing the edges of the skin, i and k.
used, as the patient can

micturate normally; no dressing is necessary, as the penis maintains an
erect position. The sutures are removed at the end of the week, and
the fashioning of the urethra in the glans can be undertaken as soon
as union has occurred throughout.

This operation is very simple and easy to perform when a thorough
understanding of it has been acquired. It seems to be quite an ideal
-operation for those cases in which the urethra opens at the peno-scrotal
junction; in two cases of this kind done by the author the result was
perfect. When the opening is further back in the perineum the operation
is more difficult, but the idea of providing a complete cutaneous lining
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to the urethra continuous with the normally existing one is an excellent
one, and does away with one of the greatest objections to other plastic
operations of this kind.

Difficulties. The only practical difficulty met with in the operation
was making the scrotal flaps meet around the penis in the final stage
of the operation. As mentioned above, this was subsequently overcome
by cutting much wider flaps than those originally suggested by Mr.
Bucknall. A theoretical objection which occurs to the author, but which
there has not yet been time to verify by experience, is the possibility of
the development of hairs along that portion of the floor of the urethra
derived from the median raphe of the scrotum. It is possible that this
may not occur, partly from the fact that hairs do not develop freely
along the raphe, and partly on account of the early stage at which the
operation is performed ; but, should experience show that this does occur,
the author would suggest that it can be easily remedied in future by first
preparing a surface free of hairs along the median raphe by means
of Thiersch’s skin grafts. When this has become properly established it
will be easy to perform the operation in the usual manner and there will
then be no possibility of hairs developing.

OPERATIONS FOR EPISPADIAS

This condition is much rarer than the preceding one and is far less
amenable to treatment. The deformity is always more marked, the
penis being rudimentary and recurved upwards, and the affection is
almost invariably associated with ectopia vesicee. As has been pointed
out by Mr. Thompson Walker, a plastic operation having for its
object the restoration of the vesical cavity cannot provide a satis-
factory sphincter vesice, and therefore complete functional restoration
of the penis and its urethra is an impossibility. The surgeon’s aim is
merely to provide a channel down which the urine can be conducted
to the urinal which the patient has to wear for the rest of his life. This
of course only applies to the operations that aim at restoring the vesical
cavity. In the more modern methods, in which the bladder is extirpated
and the ureters are implanted into the rectum, plastic operations upon
the urethra are not called for.

As in the operation for hypnospadias it may be necessary to divide
the procedure into two stages, the first being straightening the stunted
and recurved penis, while the true plastic operation is performed at the
second. Straightening the penis is far more difficult and less satisfactory
in epispadias than in hypospadias. In spite of free division of the corpora
cavernosa it is extremely difficult to keep the organ properly stretched
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during the process of cicatrization, and, as suppuration and free granu-
lation commonly result from the irritation to which the wound is sub-
jected, the after-condition is worse than before the operation. If the
operation be attempted, its main lines will follow those of the operation
for hypospadias. The closure of the urethra cannot well be effected by
any modification of Bucknall's method (see p. 10), since the middle
line of the abdomen is occupied either by the protruded mucous membrane
of the bladder or by the cutaneous flaps which cover it in; therefore
Duplay’s classical method is usually followed (see Fig. 3), the flaps being
taken from the dorsal instead of the under surface of the penis. For
reasons already given (see p. 8) this method is unsatisfactory, and the

A

Fi1c. 8. ForMATIiON oF THE URETHRA IN Cases oF Eprispabpias. In A are
shown the incisions, which extend deeply, as seen in B. The catheter is then laid
in position, and the final stage is seen in c.

author has on one occasion formed a covering to the urethral groove by
superposed skin flaps turned in, one from either groin. The flaps were
cut with a long pedicle which was left unsevered until they had be-
come firmly adherent in their new position, when they were trimmed off
in the usual manner. The first flap had its cutaneous surface downwards
and its raw surface upwards, the second was applied so that its raw
surface was in apposition to the raw surface of the first and its cutaneous
surface was therefore outwards and formed the skin of the penis. The
result was not very sightly, but was quite efficient.

If it be desired to form a fresh urethra through the glans, this may be
done by the same flap, or by the method of Esmarch (see Fig. 8).

The proximal end of the newly formed urethra requires to be joined
up to the reconstituted bladder-wall. This may be done at the time
the new urethra is formed, but, on the whole, it is better to postpone it
until healing of the flaps has taken place. A catheter is then introduced
into the bladder, or preferably a median perineal section is performed
and the urine drained away; the adjacent margins of the urethra and
the skin covering the bladder in the region of its anterior wall are pared
and sutured with fine horsehair.
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CIRCUMCISION

Indications. (i) Phimosis. Although the operation is frequently
recommended for all cases of phimosis whatever their degree, and
although there is much to be said in favour of operation in these cases
from the point of view both of cleanliness and morality, it is by no means
absolutely necessary except when the preputial ring, i.c. the junction of
the mucous with the cutaneous surface, is normally, or has become patho-
logically, so narrow and unyielding that it is impossible to withdraw it
over the glans. A long narrow prepuce does not per se¢ require to be
removed, although extra care is required for proper cleanliness and to
avoid balanitis. Should this latter condition supervene, the first effect of
the inflammation is to thicken the prepuce, to make its orifice relatively
narrower, and to convert the case into one of acquired phimosis. Unless
the prepuce be slit up, severe ulceration possibly ending in gangrene
may occur. This, however, is not a true circumcision, which should
not be done under these circumstances (vide infra).

(i1) Soft chancre beneath a long prepuce. Here the conditions are
very similar to those in balanitis beneath a redundant prepuce, but the
danger of gangrene is greater. In some of these cases circumcision
allows the soft sore to be excised completely along with the redundant
prepuce, but as a rule simple slitting up of the prepuce is to be preferred
to circumcision (zide infra).

Contra-indications. It is not advisable to do a complete circum-
cision when there is acute inflammation going on beneath the prepuce;
the most that should be done in these cases is to slit up the prepuce
so that free drainage and proper exposure of the subjacent parts may
be secured. Infection of the cut surfaces is almost certain to occur,
~and, if a complete circumcision has been done, this may result in a foul
wound encircling the whole organ, giving rise to wide destruction and
serious cicatrization afterwards.

This operation should always be done at the earliest age possible;
if performed a few days after birth there is hardly any disturbance fol-
lowing it, and it is extremely simple, provided that great care be taken
to arrest all bleeding before the patient is left, as hzemorrhage is most
dangerous at such an early age. In an adult the operation is more
troublesome, chiefly on account of the variations in size of the organ
subsequently.

Operation. This small operation, which is generally left to dressers
and house surgeons, is difficult to perform really neatly and satisfac-
torily ; the most common defect in the operation is the presence of a tender
redundant mass in the neighbourhood of the frenum, which may granu-
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late for weeks before healing takes place; it disappears very slowly
but eventually becomes unrecognizable. A line of ulceration surrounding
the penis owing to imperfect union of the flaps is another objectionable
feature not infrequently seen.

It is probable that the classical method of performing this operation
is somewhat to blame for the ugly results so often seen. In this plan
the separated blades of a pair of dressing forceps are made to embrace the
glans penis parallel to and immediately in front of the corona. The
blades are gently closed upon the skin, in doing which the glans is allowed
to slip back so that when the blades are closed they press the prepuce
together in front of it. The portion of the prepuce in front of the for-
ceps is shaved off with a sharp knife, and the forceps are then removed
and the shortened prepuce is allowed to retract. This exposes the cor-
responding mucous surface of the prepuce which has not been divided,
and this is slit up from the preputial orifice back to the level of the skin
‘section and the redundant portion pared away. The skin and mucous
surfaces are then brought into apposition throughout by fine sutures of
catgut or horsehair.

There are two objections to this method. The first is that the
mucous membrane must be cut.in a slanting direction from behind down-
wards and forwards towards the tip of the organ; in other words, the
line of section must be parallel to the corona. If care be taken to place
the forceps parallel with the corona and to keep them so during the ap-
proximation of their blades, it is possible no doubt to make the line of
section correctly and to divide the mucous membrane subsequently so that
the mucous and cutaneous surfaces will meet everywhere without ten-
sion and without the risk of leaving a raw granulating surface in the
neighbourhood of the frenum; even then, however, it is necessary to
insert sutures in the neighbourhood of the frenum, and these are irritat-
ing and are followed by the formation of a tender swelling. The second
objection is that with this method it is difficult to gauge the exact
amount of tissue that should be removed. The amount actually removed
will vary largely according to the state of the organ at the time of the
operation; on the one hand, it is common to see so much removed that
the organ is almost bereft of skin, while on the other, most surgeons have
been called upon to operate a second time owing to the fact that after the
first operation the glans has retracted beneath the skin, which has then
become contracted in front of it, giving rise to a secondary phimosis.
Another less important objection is that a beginner may press the blades
of the forceps too tightly together and damage the skin so much that it
sloughs subsequently. This error can be avoided by placing the forceps
a little further forward on the prepuce and cutting through the latter

e AR TL "
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behind their blades instead of in front of them, so that the compressed
portion of the prepuce is removed along with the free end.

The method which offers the best results even in the most inexpert
hands is the following: After the patient has been anasthetized, a pair
of catch-forceps is placed on the preputial orifice on each side of the mid-
dorsal line, and a probe or the closed blades of a pair of fine blunt-pointed
scissors are inserted between it and the glans and pushed backwards to
the corona so as to separate any adhesions between the two. Then, while
the assistant pulls the forceps well forward, one blade of the scissors is

F16. 9. PARING AwAY THE PREPUCE IN CIRCUMCISION.

passed beneath the prepuce and the other above it and the foreskin is
slit up in the middle line right back of the corona with a single cut; this
divides the mucous and cutaneous surfaces back to the same level.
The two preputial flaps are now reflected, all adhesions between them
and the glans separated, and any retained smegma removed. It will
then be seen how much of the redundant tissue need be removed; as
a rule very little suffices, and it is always advisable to leave enough to
just cover the corona so as to prevent undue irritation. In order to
pare off the redundant prepuce the parts should be put on the stretch
as shown in Fig. 9, and the surgeon, using a pair of blunt-pointed fine
curved scissors, pares away as much of both the cutaneous and the
mucous surfaces of the prepuce as he deems necessary parallel to the
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corona. As the scissors travel round from the dorsum to the frenum they
approach more nearly the free margin of the prepuce, and it is a good
plan not to carry the incision quite up to the middle line of the frenum;
if it be made to terminate about a sixth of an inch from the middle line
on each side, the terminal branches of the frenal artery are not divided
and there is no necessity to insert sutures in the immediate neighbour-
hood of the frenum, which avoids a good deal of swelling and irritation.

After the mucous membrane has been pared away on each side, a few
fine horsehair or catgut sutures, preferably the latter, bring the edges
into accurate apposition. This is quite easy, since the cutaneous and
mucous surfaces have been everywhere cut on the same level. About
six sutures suffice in a young child, but a larger number should be used
in an adult, as it conduces greatly to the success of the operation to
have the raw edges in apposition everywhere. In a child no dressing
is necessary; a warm boric fomentation is laid over the genitals and is
renewed every time the child’s diaper is changed. In an adult a strip
of dry sterilized gauze may be wound round the incision and allowed
to dry on; this dressing may be soaked off next morning in the bath.
After this it will only be necessary to apply a little boric acid powder
and wrap the organ loosely in gauze to prevent chafing.

After-treatment. An adult should remain in bed or on the
couch for four or five days with the parts protected by a cradle and the
penis resting upon a few folds of boric lint. In an infant the ordinary
routine of life need not be interrupted after the anzsthetic has been
recovered from. The sutures, if of catgut, will probably soften and fall
out spontaneously; if they have not separated by the fourth day they
should be removed in the case of an infant, while in an adult they may
be retained until the end of the week. In adults also the bowels must
be carefully regulated, and it will be well to insist on a low diet without
alcohol; the administration of a nightly draught containing bromide
of potassium and other sedative drugs is valuable, as it tends to subdue
erections.

AMPUTATION OF THE PENIS

Indications. Epithelioma is the only condition for which amputa-
tion of the penis is likely to be required, but there are two points of
much interest which have to be taken into consideration before the sur-
geon operates. The first question is the form that the amputation shall
take in any given case, and the second question is whether the inguinal
glands should be removed at the time of the operation whether they be
enlarged or not.

The type of operation required will be determined largely by the ex-
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tent of the disease when the case comes under notice. The penile lym-
phatics are collected into two main groups, a very extensive one from the
glans and a network from the skin, both of which empty into large
lymphatic trunks which follow the dorsal vein of the penis and at the

A B

Fi1c. 10. THE SuperriCIAL AND DEep INGUINAL LYyMPH GLANDs. A, The
superficial glands: 1, Deep layer of the superficial fascia; 2, Superficial epigastric
vessels; 3, Superficial layer of the superficial fascia; 4, Superior external
pudic vessels; 5, Ilio-inguinal nerve; 6, Spermatic cord; 7, Internal saphenous
vein; 8, Superficial layer of the superficial fascia; 9, Genito-crural nerve; 10,
Femoral glands; 11, Deep layer of the superficial fascia; 12, Inguinal glands; 13,
Superficial circumflex iliac vessels; 14, Superficial layer of the superficial fascia.

B, The deep lymphatic glands: 1, 2, 3, Cutaneous branches of the lumbar
nerves; 4, 5, Pillars of the external abdominal ring; 6, Spermatic cord; 7, Sus-
pensory ligament of the penis; 8, Ilio-inguinal nerve; 9, Penis; 10, Scrotum; 11,
Internal saphenous vein; 12, Deep femoral gland; 13, Saphenous opening; 14,
Genito-crural nerve; 15, Femoral artery; 16, Femoral vein; 17, Crural sheath;
18, Falciform ligament; 19, External cutaneous nerve; 20, Iliac portion of the
fascia lata; 21, Poupart’s ligament; 22, Intercolumnar fascia; 23, External
oblique aponeurosis; 24, External oblique muscle; 25, 26, Middle cutaneous
nerve; 27, Pubic portion of the fascia lata. (Cunningham.)

root of the organ pass on each side to the inguinal and external iliac
glands. The lymphatics from the skin empty into the superficial in-
guinal glands, whilst those from the glans pass into the deep inguinal
group and thence into the external iliac glands through the crural canal.
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It follows from these considerations, therefore, that it is unnecessary
to remove the entire organ if only the free end of it be involved, and, as
the disease usually starts in the neighbourhood of the glans, a partial
amputation is nearly always sufficient. If the amputation be performed
34 inch behind the furthest limit of the growth it will suffice. The
entire organ need only be removed when the disease has spread so far
back that it is impossible to get well free of it without detaching the
crura from the rami of the pubes.

The question as to the removal of the inguinal glands is one that has
only come into prominence recently. The distribution of the penile
lymphatics has been given above, and the positions of the inguinal glands
are shown in Fig. 10. From a consideration of these facts, it is evi-
dent that operations for cancer of the penis cannot be satisfactory
unless undertaken before the infection has passed from the deep inguinal
glands to the external iliac group through the crural canal; when this
has happened, the disease has passed beyond reach. Therefore the
inguinal glands should be removed in all cases of cancer of the penis,
whether they be enlarged or not. It would no doubt also be better to
remove the lymphatics from the dorsal surface of the penis at the same
time, but this is obviously a matter of difficulty, and in practice is
apparently not necessary. Advantage should be taken of the incision
for the removal of the inguinal glands to excise the lymphatic area in
the skin, passing from the dorsum of the penis to the superficial inguinal
glands.

PARTIAL AMPUTATION OF THE PENIS

Indications. (i) Cancer of the penis not extending further back
than 1 tnch from the corona.

When the disease extends further back than this, the complete
operation (zide infra), followed by suture of the urethra to the skin of
the perineum, will probably be preferable to the discomfort which is
likely to ensue if the penis be amputated at the peno-scrotal junction,
as this leads to great retraction of the urethral orifice and constant
trouble in micturition.

(i1) Extensive warty growths in the penis in elderly patients. Here
the operation may be done to free the patient from a constant source
of trouble and a fruitful cause of malignant disease.

The simplest method of amputating the penis is to make a circular
sweep around the organ, dividing all the structures at one cut. This,
however, leaves a puckered cicatrix that it is difficult to adjust properly
and in which granulation may exist for a considerable time before
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healing is complete; moreover, since the urethra is in the centre of
this area, considerable contraction of the orifice may result.
Amputation by a ventral flap. A Dbetter procedure is to fash-
ion a single flap, either from the dorsal or, preferably, from the ventral
aspect of the organ; this can be folded over the end of the stump, and
provides a satisfactory covering for it. Most surgeons recommend a flap
cut from the dorsal surface, Lut the author prefers to fashion it from
the under surface, because the line of union of the flap is thus removed
from contamination by the urine during micturition; the point, however,
is not of material importance. A ventral flap should be used when the
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Fic. 11. AmpuTaTION OF THE PENIs. Transfixing the penis.

choice lies with the surgeon, but if the situation of the disease necessi-
tates a dorsal flap, this may be made use of without hesitation.

It is usual to control the circulation in the organ by encircling its
base with a piece of rubber tubing drawn sufficiently tight. This is
an unimportant detail, since firm compression of the root of the penis
by the assistant’s fingers is quite sufficient if the surgeon operates
reasonably quickly.

The first point in the operation itself is to prevent the foul cancerous
mass contaminating either the fingers of the surgeons or the skin of the
stump, and for this purpose nothing is better than to sear the surface of
the growth thoroughly with the actual cautery; after this, the glans is
wrapped in several layers of gauze soaked in 1 in 20 carbolic lotion,
with a piece of sterilized jaconet outside. This is fixed round the end
of the penis beyond the proposed line of amputation by tying it tightly
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with a stout ligature. No contamination of the wound can then occur
during the later stages of the operation.

After the parts have been shaved, and the skin over the groins
has been purified, an assistant seizes the end of the penis and holds
the organ vertical whilst the surgeon marks out a U-shaped flap from
its under surface by means of a vertical incision along the middle of
each lateral aspect of the organ, united by a transverse cut across the
under surface. The corners of the flap thus marked out should be
rounded off, and its base should be opposite the proposed point of sec-

-

F16. 12. AMPuTATION OF THE PENIS. The stump.

tion of the corpora cavernosa. A few touches with a sharp knife suffice
to raise the flap from the underlying parts, and it is then folded back
upon itself, whilst the surgeon, feeling for the line of demarcation be-
tween the corpus spongiosum below and the corpora cavernosa above,
transfixes the penis with a narrow-bladed bistoury between these two
structures on a level with the base of the flap already raised ; the blade of
the knife is kept parallel to the under surface of the corpora cavernosa.
The edge of the knife is then turned towards the corpora cavernosa,
and these structures are severed completely at right angles to the long
axis of the organ by a rapid sawing movement (see Fig. 11). The
corpus spongiosum is then dissected down towards the tip of the penis
for about 1% inch and cut across; this leaves the stump with the corpus
spongiosum cut longer than the corpora cavernosa (see IFig. 12).

The bleeding proceeds chiefly from the dorsal artery, but occasionally
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the arteries of the septum bleed freely; they are easily arrested by
torsion or ligature, however. Before the flap is sutured in position it
must be perforated to allow the urethra to pass through it; this is
done by thrusting the knife through the flap at a suitable spot, and
the urethra, divested of as much of the corpus spongiosum as possible,
is pulled out through it (see Fig. 13). A few fine horsehair sutures
secure the flap, and, in order to prevent circular contraction of the
newly formed meatus, the urethra is split up with scissors on each side,
and the superior and inferior lips thus formed are sutured to the open-
ing in the skin through which it emerges.

FiG. 13. AMPUTATION OF THE PEN1s. The flap in position.

No dressing is needed, if the bedclothes be kept from contact with
the parts by means of a cradle; micturition will take place normally,
and the parts should be bathed with warm boric lotion after the act.
The wound should heal by first intention, but careful watch must be
kept to see that no contraction of the newly formed meatus occurs; any
tendency to this can be met by passing twice weekly a conical metal
bougie 214 inches long, and graduated in size from Nos. 8 to 11 English.

Removal of the inguinal glands. This should be done on
both sides and as thoroughly as in the corresponding operation for
cancer of the breast. A crescentic incision with its convexity downwards
is commenced just below the external abdominal ring, carried outwards
across the groin and up again to Poupart’s ligament within an inch of
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the anterior superior iliac spine; the lowest point of the incision should
be about 3 inches below Poupart’s ligament. The flap thus marked
out is raised well up to Poupart’s ligament; it is held back by an assistant
while the glands are dissected out as far as possible in one mass. It
will generally be advisable to tie and divide the internal saphenous vein
just before it joins the femoral; the dissection should be carried up
well inside the saphenous opening, and the gland occupying the crural
canal should be removed also. Every effort should be made to remove
the glands in one mass, and if the one in the crural canal be adherent
it is better to abandon the operation, as this implies such widespread
infection that little good is likely to result.

When the glands have been removed, the flap is replaced and sutured
in position, with a drainage tube at the most dependent spot for the
first twenty-four or forty-eight hours. There is often free oozing from
the various veins joining the internal saphenous.

Difficulties and dangers. The operation is simple and presents
few difficulties; the chief is haemorrhage, but even though no tourniquet
be used, this is not of any importance if the operator be quick in his
manipulations. The author prefers to use no tourniquet, as the com-
pression exercised by india-rubber tubing drawn sufficiently tight to
stop the circulation is apt to give rise to severe bruising of the erectile
tissue, ending in troublesome chordee. If the surgeon knows where to
look for the vessels, ziz. on the dorsum in the middle line and on either
side of the septum about half-way down, the bleeding points can be
picked up easily and twisted or tied. It is important to stop all bleed-
ing before suturing the flap, as otherwise blood may be extravasated
beneath it and prevent union. Some surgeons pass a bougie in order
to define the urethra prior to the transfixion of the penis; this is not
only unnecessary but objectionable, for the surgeon can always make
out the whereabouts of the corpus spongiosum by touch, and passing
a metal instrument down the urethra is very likely to carry infective
material into the neighbourhood of the wound.

COMPLETE AMPUTATION OF THE PENIS

Indications. This operation is generally done for recurrent
epithelioma of the penis. It is rare for a patient to neglect to seek
advice for epithelioma hefore the disease has spread far. When, how-
ever, the mischief extends much more than an inch backwards from
the corona, and certainly when it extends as far back as the peno-
scrotal junction, it will be advisable to remove the organ completely
in order to make sure of getting beyond the disease. This operation,
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like the previous one, should always be combined with excision of the
inguinal glands on both sides; it has the advantage that not only are
the primary growth and the inguinal glands removed, but the whole of
the cutaneous lymphatic tract is taken away also.

F16. 14. THE PARTS CONCERNED IN AMPUTATION OF THE PENIS. Superficial
layer. 1, Corpus cavernosum; 7, Pudic nerve with branches to the corpus caver-
nosum, 2, the dorsum of the penis, 3, and the bulb, 5; 4, Compressor urethra
muscle; 6, Triangular ligament (deep layer): 8, Bulb; 9, Triangular ligament
(superficial layer) ; 10, Crus penis; 11, Levator ani muscle.

A \Y/2 . . .l
F16. 15. TuE PARTS CONCERNED IN AMPUTATION OF THE PENI1s. Deep layer.
1, Perineal branch of the small sciatic nerve; 2, Anterior superficial perineal
nerve; 3, Bulbo-cavernosus muscle; 4, Erector penis (ischio-cavernosus) muscle;
5, Transversus perinei muscle; 6, Tuber ischii.

The operation here described for complete amputation of the penis
follows in the main the lines laid down by Mr. Pearce Gould (Lancet,
1882, vol. i, p. 821).
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Operation. The parts are shaved and thoroughly purified from
the hypogastric to the anal region, including also the upper third of
each thigh; the compress put on overnight for purification of the front
of the abdomen and thighs may remain undisturbed during the first
part of the operation.

The patient is put in the lithotomy position and an incision is carried
down in the middle line from the peno-scrotal junction to the mid-point
of the perineum, and deepened until the corpus spongiosum is reached
and defined. This should then be cut across well behind the growth

F1c. 16. CoMpLETE REmovAL oF THE PENIs. First stage. The scrotum
has been split and the bulb exposed.

(which should be prevented from contaminating the wound by the meas-
ures described on p. 22), and along the urethra is passed a steel sound
which renders it prominent and enables the surgeon to dissect it away
from the corpora cavernosa with a few touches of the knife as far as
the triangular ligament; it is left hanging in the wound for future use.
The surgeon now turns to the crura, which are traced downwards and
backwards from the main body of the penis to their attachments to the
rami of the pubes. IZach crus is carefully and completely dissected off
the bone throughout its full extent. The best instruments with which to
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do this are stout blunt-pointed scissors and a Farabeuf’s rugine; a good
deal of oozing generally accompanies this part of the operation.

When the crura have been detached completely, the root of the penis
is encircled by an elliptical incision which is carried up to the symphysis.
The suspensory ligament is found and divided, and the penis is dissected
downwards. The dorsal vessels are secured as they pierce the triangular
ligament, and the whole organ can then be removed. The operation is

F16. 17. CompLETE REMovAL oF THE PENIs. Sccond stage. The urethra
has been cut across just beyond the bulb.

completed by removing the inguinal glands on each side, using for the
purpose the incision described on p. 24. It is an advantage, however,
in this case to make the incision so that the cutaneous lymphatic area
between the penis and the inguinal glands is removed by it.

At the end of the operation the divided urethra is brought down
into the perineum, cut off to an appropriate length, and stitched to the
lips of the wound about an inch in front of the anus. The remainder
of the incision is united throughout (see Fig. 19). It is best to insert
a small drainage tube at the base of the scrotum for forty-eight hours;
the latter should he enveloped in large dressings, but the region of the
urethral orifice should be left free.



Fi1c. 18. CoMPLETE REMovAL oF THE PENIs. Third stage. The crura have
been detached, the dorsal vessels of the penis secured and divided, along with
the suspensory ligament of the penis.

Fic. 19. CompLETE ReEMovaL oF THE PENIs. Final stage. The wound has
been sutured. The orifice of the urethra is seen in the perineum.



CHAPTER 1II
OPERATIONS UPON THE SCROTUM AND CORD

THE RADICAL CURE OF HYDROCELE

. Indications. (i) In all hydroceles in which a radical cure by
other methods, such as the injection of iodine or carbolic acid, has been
attempted unsuccessfully.

(ii) In all cases in which the sac-wall is much thickened, or in which
the hydrocele is not translucent. Here the milder injection methods are
almost sure to fail, and it is better to perform the excision operation
without having recourse to them.

(iii) In all cases in which the patient is very anxious to make sure
of a radical cure without delay. By adopting the method described
below, a radical cure at the end of a few days can be promised with
reasonable certainty.

Only two methods of operating call for special remark: they are
excision of the parietal layer of the tunica vaginalis, and eversion of
the tunica vaginalis. Of these the former, which aims at removing
all the removable part of the tunica vaginalis which 1s the primary
seat of the trouble, is obviously the sounder in principle, whilst it is
undoubtedly the more satisfactory in practice. Eversion of the tunica
vaginalis, as its name implies, aims at turning the tunica vaginalis inside
out and fastening it in that position by a few sutures. This has the
objection that, whilst it entails nearly as extensive a cutting operation
as the other, it does nothing to diminish the secreting area. Since
recurrences have been known after imperfectly performed excisions of
the tunica vaginalis, it follows that the eversion method is likely to be
inferior to the other, while cases have occurred in which the sutures
used to retain the tunica vaginalis in its everted position have given
rise to troublesome constriction of the cord: this method, therefore,
will not be described.

Operation. The parts are shaved and thoroughly purified, and
the penis is wrapped in a sterilized cloth and kept out of the way.
The skin of the scrotum is made as tense as possible, as in puncturing

30
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a hydrocele, and a vertical incision is made over the upper and front
part of the scrotum just of sufficient length to enable the enlarged scrotal
contents to pass through it in its stretched condition. The anterior
surface of the hydrocele is then carefully cut down upon, the object
being to divide the successive coverings of the testis evenly and equally
throughout the length of the wound, without opening the cavity of the
tunica vaginalis itself; this demands a sharp knife and a light touch,
but it facilitates the steps of the operation greatly, as premature open-
ing of the hydrocele leads to collapse of its walls and to greater difficulty
in identifying and removing the parietal layer. As the layers are
divided, the hydrocele with the testicle are gradually squeezed out of
the wound and are received in a sterilized cloth and thus shut off from
contact with the scrotum below and behind it. When the surgeon
recognizes that he has cut down to the tunica vaginalis itself, all the
coverings superficial to it are stripped off with a flat blunt dissector
as far back around the hydrocele as possible, the object being to clear
the tumour right up to the reflection of the tunica vaginalis on to the
testicle, while the sac is still distended with fluid and thus easily
definable.

The tunica vaginalis is now opened up and the fluid allowed to escape,
the margins of the incision are held aside with catch-forceps, and the
entire parietal layer of the tunica vaginalis is clipped off right up to its
reflection on to the epididymis; care is required to define this line
exactly, especially at the globus minor. As a rule there is little bleeding
during the division of the coverings of the hydrocele; there is, how-
ever, fairly free oozing from the cut surface of the reflected tunica
vaginalis, and this must be arrested carefully. A number of ligatures
will be required, and, if necessary, adrenalin may be applied to the
oozing surface. It is also useful to swab over the visceral layer of the
tunica vaginalis with undiluted carbolic acid; the author always adopts
this as an additional precaution against recurrence.

The testicle, which now shows the appearance depicted in Fig. 20,
is returned inside the scrotum, the wound in which has so contracted
that it is only just large enough to admit it. A fine drainage tube should
always be inserted, as otherwise a very unpleasant scrotal hzmatoma
may result and may lead the patient to think that his hydrocele has not
been cured. The wound should be secured by two or three fine horse-
hair or silkworm-gut sutures, between which Michel's metal clips may
be inserted. A continuous suture should not be employed, as the
scrotum contracts so as to render proper approximation with a con-
tinuous stitch uncertain.

The drainage tube should be secured in place by a suture or a safety-
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pin, as otherwise it may slip into the scrotum and be lost. A large
mass of dressing should be applied and should be bandaged on tightly
so as to exercise a certain amount of pressure upon the scrotal
tissues.

The drainage tube may be removed at the end of twenty-four hours,
when it is a good plan to apply a collodion dressing, which keeps the
scrotum well contracted, so that there is less fear of hemorrhage occur-
ring into it. The scrotum should be supported on a pillow, and the patient
should remain in bed for at least five days after the operation; he may

then get up, wearing a
suspensory bandage, but
should keep quiet for a
few days longer.
Complications. The
chief complication to be
feared is the occurrence
of iree venous oozing into
and between the various
scrotal coverings, which
causes a large diffuse
hzmatoma; the best way
of avoiding this unpleas-
ant and fairly frequent
complication is to follow
strictly the steps of the
operation given above,
cutting straight down to
the tunica vaginalis before
- any attempt is made to
strip the soft parts off,

Fi1c. 20. ExcisioNn oF THE TUNICA VAGINALIS aqd then to strlp-the COY'
FOR THE RapicAL CURE oF HYDROCELE. erings off the tunica vagi-
nalis en masse before the

latter is opened. This avoids tearing up the coverings unduly, which is
a frequent cause of a diffuse hiematoma. It is also essential to stop all
bleeding hefore the wound is closed, and great care should always be
devoted to this; finally, the introduction of a drainage tube is essential
if the surgeon is to make sure of avoiding a hzematoma.

Results. The results of the operation may be said to be eminently
satisfactory; the author has never known a case of recurrence in his
own practice, nor has he ever met with a case in which a patient sought
relief for recurrence after this operation had been performed by another




THE RADICAL CURE OF HYDROCELE 33

surgeon. Septic complications are extremely unlikely to occur, especially
if undiluted carbolic acid be used as recommended above; healing is
rapid, and the patient is generally well by the tenth day.

BOTTLE OPERATION

Andrews has revived interest in the bottle operation, the technique of
which is as follows:

An incision is made over the spermatic cord at the inguino-scrotal
junction. This incision is carried down to the structures of the cord.
The length of the incision depends upon the size of the hydrocele sac.
By blunt dissection, preferably with the tip of the gloved finger, the
structures of the cord and hydrocele sac with the testis are removed from
the scrotum. In the case of a large hydrocele it is preferable to with-
draw the fluid, thus not necessitating such a large skin incision. After
the tumour has been displaced from the scrotum, an incision is made into
the hydrocele sac, draining off all the fluid and turning the testicle
through the opening. In the case of excessively large sacs a portion of
the sac may be excised. A few stitches are placed to keep the sac
everted, thus retaining the testicle out of its former tunica vaginalis.
The testicle is then replaced without covering into the scrotum and the
wound is closed without drainage.

OPERATIONS FOR VARICOCELE

The radical cure for varicocele aims at the obliteration of as many
of the branches of the pampiniform plexus as possible, leaving only
a sufficient blood-supply to the testicle to ensure its proper nutrition.
Ligature and excision of the veins is the only operation that needs
consideration here.

Indications. (i) For all persons suffering from wvaricocele who
desire to enter the public services. To these the presence of varicocele
is a bar, and the operation is therefore a necessary preliminary.

(i1) In cases where there is a history of rccurrent attacks of phlebitis
and thrombosis in a varicocele which otherwise does not give rise to
many symptoms. It is essential here to remark that the operation should
be done during a quiescent period, as otherwise a troublesome spread-
ing thrombosis may occur at the seat of the ligature,

(iii) In certain cases of sexual hypochondriasis associated with the
presence of vuricocele. These cases need the most careful discrimination
and the most cautious prognosis; but it occasionally happens that a
patient suffering from a varicocele gets the most extravagant notions
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as to the serious and progressive nature of his complaint, and nothing
will satisfy him but the removal of the diseased veins. It is true that
these cases generally suffer from other neurotic affections either before
or after the operation, which is by no means.always advisable for all
melancholic individuals who are the subject of a varicocele; it is only
when the varicocele assumes undue importance in the patient’s eyes
that its removal will be called for.

(iv) When the patient is about to procced to a hot damp climate
where he will be out of reach of surgery for a considerable time. Here
the operation may be a justifiable and useful prophylactic.

Operation. The operation is extremely simple and satisfactory
if properly done, but mistakes may be made which may seriously in-
terfere with the patient’s progress, and may even endanger his life. The
most rigid attention to asepsis is necessary throughout; the purification
of the genital area should always be attended to most carefully, and
it is a good plan to fasten the penis out of the field of operation by
passing a suture through the prepuce and attaching it to the skin of
the opposite thigh. The greatest care must be taken to see that the
material with which the veins are ligatured is aseptic, and any surgeon
who has the least doubt as to the reliability of his catgut had better
employ fine silk, which should be boiled for at least a quarter of an
hour immediately before the operation. Another point of much im-
portance is to avoid unnecessary h@morrhage. The secret of success
in this operation is to attack the veins high up, where they are not only
converging to form a few main trunks, but are also lying in a defined
tube of fat and fascia distinct from the vas; here they may be sur-
rounded with a ligature without much risk of bleeding.

An incision 2 inches long is made with its centre over the lower edge
of the external abdominal ring, which can always be identified, and
through which the cord can be felt escaping; the incision should never
be lower than this. The cord is recognized immediately the superficial
fascia has been divided and, after its superficial coverings have been
carefully cut through by incisions parallel to its long axis, the whole
cord is hooked out either with the finger or on an aneurysm needle.
The bundle of veins is isolated from the vas, secured with two stout
ligatures placed about an inch apart, and the intervening portion re-
moved with scissors. The ligatures may be made to transfix the cord
if this be very bulky, but when there is not much fat it is quite safe
to encircle the veins in a single loop. There is little likelihood of the
ligature slipping if care be taken to divide the vessels some little dis-
tance beyond it. The vas always retains sufficient blood-supply if the
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normal line of separation between the veins and the vas be followed
and the latter structure be not dissected off too cleanly.

The testicle now hangs supported only by the vas, and to prevent
too great a dragging on this, it is the general practice to leave one end
of each ligature long and to tie these loosely together; or a suture may
be passed through the structures of the cord beyond each ligature and
fastened. All bleeding is arrested and the wound is sewn up with a few
horsehair sutures. No drainage tube is necessary if care be taken to
arrest the heemorrhage, and if no tearing of the veins has taken place
during the operation. Good firm pressure is applied over the wound by
dressings kept in position by a spica bandage. The patient is usually in
bed for about a fortnight.

OPERATIONS UPON THE VAS DEFERENS
VASECTOMY
This operation was at one time practised as a substitute for castration
for the cure of enlarged prostate, but has now fallen so completely into
disuse that it is unnecessary to describe it here; its place has been
taken by enucleation of the prostate, which is more certain in its action
and more favourable in its results.

VASORRHAPHY

Indications. (i) Immediate suture of the vas is necessary should
that structure be divided in the course of an operation affecting the cord,
such as a radical cure of hernia or varicocele. In the author’s experience
this accident is most likely to occur in the operation for radical cure
of inguinal hernia in young children. In them the vas is very delicate,
often runs a tortuous course, and has a very intimate connexion with
the hernial sac; consequently it is liable to be divided when the sac
is separated from the constituents of the cord. In an adult who is the
subject of a recurrent inguinal hernia, it is often difficult to avoid
damaging the vas during the second operation for radical cure, since the
tissues of the cord are often densely matted together and the where-
abouts of the vas may be a matter of uncertainty until it has been
divided accidentally.

(ii) Rupture of the vas by an injury rarely occurs, and is very diffi-
cult to diagnose when it happens. A plastic operation, however, should
be done with the object of restoring the continuity of the vas if the con-
dition be recognized. The operation would still be called for if the
diagnosis were only made some considerable time after the receipt of
the injury.

The author has twice had to repair a vas deferens accidentally divided
in the course of an operation for radical cure of hernia. The first case
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was in a young child, the second in an adult during a radical cure for
recurrent hernia after a previous operation followed by profuse suppura-
tion. Both operations were successful in the sense that accurate adapta-
tion of the sutured ends was effected and that no atrophy of the testis
had occurred two years after the operation; the functional condition
of the organ, however, could not, of course,
be ascertained.

In each case the method employed was
the one described below, for the main idea of
which the author is indebted to the account
of a case recorded by W. J. and C. H. Mayo
in the Annals of Surgery, 1895, vol. xxi, p.
35. Several other methods have been de-
scribed and figured, but the vas is such a small
structure, and its lumen is so minute, that
those plastic operations based upon the split-
ting open of one end and the implantation of
the other into it are attractive only in theory;
in practice they are of little use.

Operation. The cut ends of the divided
vas are sponged clean of blood and a fine,
straiglit, round intestinal or common sewing-

A B needle is introduced, eye first, down the

Fic. 21. Anastomosis lumen of one of its divided ends. It is im-
oF THE Vas Dererens. a Mmaterial which end is chosen, but the needle
shows the needle in situ employed must be of such a size that it can
and the sutures introduced; just be passed down with fair ease, and that
B shows the operation hen an inch of it is in the lumen of the vas
completed, before with- . . . .
drawal of the needle. it is a moderately tight fit. The point of the

needle is now introduced into the lumen of
the other end of the cut vas, and the latter is threaded over it (see Fig.
21, A). The point of the needle soon pierces the wall of the vas and is
allowed to protrude from it, and then the two ends are pushed together
until they meet; the lumen on each side of the division is thus in accurate
apposition. It now only remains to secure the ends in place while they
are on the needle (see Fig. 21, B). Four sutures of the finest catgut
obtainable, threaded upon correspondingly small needles, are introduced
at each of the four cardinal points. This secures the ends, but for
greater safety it is well to wrap them round in the fibrous tissues of the
cord as in a sort of splint, securing this with a fine catgut stitch.

The vas is now laid down in place and the tissues are brought to-
gether over it with fine catgut sutures: the needle is then withdrawn

.
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from the vas by traction upon its point and the skin wound is stitched up
without a drainage tube. W. J. and C. H. Mayo used catgut knotted at
the points where the thread emerged from the vas, while Lydston
(Annals of Surgery, vol. xliv) used silkworm-gut for threading through
the lumen of the vas; the end of this was brought out either through the
skin or into the wound, and it was left in position for about ten days and
then removed by traction. In the brothers Mayo’s case the catgut of
course remained in situ until it was absorbed. The reason why the
needle is preferred by the author is, that it is easier to thread down the
lumen of the vas, it is stiffer to work upon, and so makes a most excel-
lent temporary splint, while if it be left in position until the soft
parts are sutured over the vas, there appears to be no necessity to main-
tain any foreign substance as a splint in situ any longer.



CHAPTER III
OPERATIONS UPON THE TESTICLE
ORCHIDOPEXY

Indications. (i) In all cases of retained or misplaced testis in
which the organ does not descend lower than the entrance of the scrotum.

In children it is common to find the testis suspended near the external
abdominal ring, but capable of being pulled down to the bottom: of the
scrotum, only to slip up again directly the traction is relaxed. These
cases should never be operated upon unless the condition be complicated
with a hernia, at any rate before puberty; as the onset of puberty
occurs, the organ becomes heavier, the cord stretches, and the testis
tends to assume its normal position at the bottom of the scrotum.
Should puberty pass without the testis assuming its normal position,
however, operation is advisable.

(ii) In every case of misplaced or retained testis in which there is
a coexisting inguinal hernia.

The age at which the operation should be done is of considerable im-
portance. If possible it should be performed before the onset of puberty,
since the testis ought to be in its normal position by the time it is
assuming its virile characters. At the same time the child must be
old enough to obey orders and to be quite clean in his habits, as the
least sepsis is fatal to the success of the operation. On the whole, eight
or nine is perhaps the best age. The operation may -be done after the
onset of puberty, but in that case more difficulty is experienced in
bringing the testis down into position, there is more chance of want of
development from deficient blood-supply afterwards, and there is con-
siderably more discomfort occasioned by the after-treatment.

Choice of operation. There are threc operations at the sur-
geon's disposal: 7iz. complete removal or castration, permanent in-
carceration of the testis within the abdominal cavity, for which the
fanciful name of ‘ orchido-ccelioplasty ’ has been coined, and true orchi-
dopexy or suture of the testis into its normal position. Of these methods
the author invariably chooses the last in every case in which it is pos-
sible, and he has not vet met with a case in which it is impossible.
Castration was formerly practised under the erroneous impression that
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retained testes were always functionally useless. The author long ago
discovered the inaccuracy of this view when examining a retained testis
removed in the course of a difficult radical cure of a hernia in a man of
55. The testicle contained large numbers of active spermatozoa and
showed no other signs of abnormality than its small size. Since then
there has been an opportunity of examining four other adult retained
testes, and in all of them active spermatozoa were present. Castration
is therefore clearly unjustifiable in this affection.

In 1892-3 the author, in five cases, made use of the method which
is now termed orchido-ccelioplasty, and which he then believed to be
original with him, #1z. placing the testis inside the abdomen and closing
the abdominal ring. The operation seemed a good one and the immediate
results were promising, but luckily its weak points became apparent
before enough cases had been operated upon to justify its publication.
Two years after operation an adult patient contracted gonorrheea, and
the attack of acute peritonitis that accompanied the gonorrhceal
epididymitis in the affected organ led to the decision that, should cir-
cumstances ever demand inclusion of the testis in the abdominal cavity
again, division of the vas should accompany it. A second case—a
schoolboy, aged 11—showed another weak point in the operation.
About eleven months after the operation he was kicked in the abdomen,
and an alarming attack of peritonitis followed, and a large localized
swelling, which turned out to be a hematocele, ensued. In a case
operated upon by a colleague, an acute hydrocele formed during a severe
attack of bronchitis, and this gave rise to acute peritonitis.

This method, therefore, should be reserved for those cases in which
true orchidopexy (7ide infra) cannot be performed, and in doing it
particular care must be taken to see that the testis is returned well
inside the abdominal cavity and not only just inside the internal ring.
In the latter situation it is not only very liable to injury, but it may
act as a dilator in forcing the internal ring and producing a hernia. It
also seems advisable to divide the vas in order to avoid the possibility
of the spread of infection from the urethra. Division of the vas is not
followed by atrophy of the testis if the vessels and nerves be left intact;
it only entails loss of procreative power in the organ affected.

The third method, viz. orchidopexy, is the one that an increasingly
large experience, both in children and adults, shows to be the best. It
is true that it has had many objections urged against it. The chief of
these are put forward by Mr. E. M. Corner (Discascs of the Male Gen-
erative Organs, The Oxford Medical Manuals, 1907, p. 88), and are as
follows :—

After quoting ‘a recent’ (but in the author’s experience quite in-
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accurate) estimate that perfect success followed the operation in 30% of
cases between the ages of 5 and 13 and only 10# at later periods of life,
he states that the testicles thus sutured ‘have not the necessary con-
genital capital to develop fully; they must always remain small.” While,
owing to a slight uncertainty as to what ‘congenital capital’ may be,
the first part of this statement must necessarily be a matter of opinion,
the second is one of fact, and the author has seen many cases, some
nearly twenty years after the operation, that disprove it. The second
objection advanced is that ‘the cord must be freed; a proceeding not
without danger to the vessels, injury to which means non-development
of the gland.” In a properly performed operation the vessels are cer-
tainly not interfered with to such an extent as to lead to non-development
subsequently, and those who have had much experience in the wide re-
moval of veins in varicocele operations will agree that in them the vas-
cular supply of the testis may be quite as much interfered with as in
cases of orchidopexy without any risk of non-development ensuing. In
orchidopexy the testis often hangs from a slender stalk consisting of
the vas and its vessels only, but in the author’s experience this operation
has never been followed either by sloughing or non-development.

The third objection is that the cord, which has been freed in order
to draw the testicle down, must cicatrize, and will be likely to pull the
gland upwards again. Exactly how this is to be effected it is difficult to
discover. If it be inferred that, owing to the formation of granulation
tissue, the cord will contract in the vertical direction only, the important
fact is overlooked that cicatrization will occur all around the cord, and
this will cause it to form adhesions right down to the bottom of the
scrotum, which should effectually prevent retraction. The fourth objec-
tion is that vessels not directly severed at the operation may be stretched
so tightly as to impede the return of blood through them, and that,
further, their walls may be so damaged as to lead to post-operative
thrombosis. Whilst not denying the possibility of these accidents, the
author would suggest that they are not altogether unconnected with
sepsis, which is well known to have been a great foe to this operation
in its early days. The same remark applies with still greater force
to the fifth and last objection, which is that the sutured testicle is very
prone to suffer some subacute -or chronic orchitis ‘as a result of the
impeded vascular return.” This condition occurs after operations upon
the testicle no doubt, but its cause is generally sepsis and not a mere
mechanical one.

Against this very formidable array of objections may be placed the .
fact that the author has never seen a case of sloughing or atrophy of
the testis in the many operations that he has performed in adults and
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in children, and although the majority of cases have not been followed up
sufficiently carefully to warrant any statistical statement of the results,
yet the uniform success obtained in those that have been seen years after
the operation leads him to recommend the operation to those who are suf-
ficiently sure of their aseptic precautions to warrant them performing it.

Operation. A slightly oblique incision about 1 inch in length is
made parallel with the long axis of the inguinal canal just over the ex-
ternal abdominal ring, and the structures covering the cord are exposed
and the testis is identified. The coverings of the cord are divided by an
incision parallel with that through the skin until the tunica vaginalis
is reached and opened. In practically all cases this is continuous with
the peritoneal cavity, and often contains a hernia. The testis is now
lifted out of its bed, and it and the vas are freed as far up as the internal
abdominal ring. The testicle is pulled upon in order to see how far
down it can be pulled; this will put upon the stretch a portion of
the processus vaginalis, which must be divided by careful snips of the
scissors, thus allowing the vas to straighten. The latter structure is
generally long enough to allow the testicle to reach to the bottom of
the scrotum, but it runs a tortuous course, the real factor impeding the
descent of the testis being the shortened processus vaginalis and the
tube of fascia containing the pampiniform plexus, which will need to
be divided to the extent requisite to allow the testicle to be brought
down; it is often necessary to divide all the vessels except the artery
of the vas and its companion veins, and the testis has therefore a
very narrow pedicle. When the testicle has been brought down as low
as this manceuvre will permit, it sometimes happens that it is necessary
to separate the vas from the back of the epididymis and thus to invert
the testis, making the globus major the lowest portion of the organ;
this, however, is not usually necessary.

The next step is to make a bed for the testis in the corresponding
undeveloped half of the scrotum. This may be done by thrusting the
index-finger through from the wound down into the bottom of the
scrotum. This gives room enough for the testis to be inserted, but
it will not remain in position there unless some method of tethering
it in position be employed. After trying various methods, the author
has found none so convenient or so simple as the wire frame introduced
by Sir Watson Cheyne (see Fig. 22). In order to secure the testis to
the transverse bar of this apparatus a medium-sized silk thread is passed
through the tissues at the bottom of the organ, taking care not to transfix
the epididymis. The two ends of this suture are then threaded together
into the eye of a large straight needle, which is passed down along the
finger introduced into the newly-made cavity in the scrotum and is made
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to emerge from the bottom of the scrotum at its lowest limit. The
needle is then unthreaded and the two ends of the silk thread are
pulled upon and thus made to draw the testicle down as far as it will
come. The ends of the thread are now passed round the transverse
b c bar of the wire frame and tied in a
bow. When replacing the testicle in
the scrotum bhefore making traction
upon the ligature, it is important to
see that the vas is not twisted, as
otherwise gangrene of the testis may

occur.

When the testicle has thus been
secured, every oozing point should be
tied with fine catgut, and the skin

d wound closed without a drainage tube.

The ordinary dressings are applied to

the affected side of the scrotum and

a the point through which the ligature

Fi6. 22. CHEYNE's TesTICLE emerges from it.

Frauz, The suture is fastened to The patient should stay in bed for a
the transverse bar d. Sterilized . . .
tapes are fastened to the points iortnight, and careful watch is kept
a, b, and ¢ to keep the frame in upon the ligature to see that it is always
position; a rests on the mid-point tight. It is a good plan to increase the
of the perineum, b and c on either tension slightly every second day by
side of the mid-line in the hypo- ypeving the knot and refastening it.
gastric region. . . .
Sometimes the traction causes the silk
thread to cut its way out about the tenth day: if this does not occur, it
may be pulled through by traction upon one end.

It has been definitely proven that the vas in practically all cases is of
sufficient length but that the testicle may be held up by the spermatic
artery and veins. If it is impossible to get sufficient length to the cord
structures, Bevan has suggested that the spermatic artery and veins be
transected, thus allowing the testicle to be placed in the pocket previously
prepared in the scrotum. The internal oblique and conjoined tendon are
sutured to the shelving portion of Poupart’s ligament over the vas and
the separation of the external oblique sutured.

It should be remembered that an undescended or misplaced testis is
usually atrophic; the destruction of the greater part of the blood supply
by dividing the spermatic artery tends to further devitalize this highly
organized structure. Wolfer has advocated a modification of the tech-
nique as described by Bevan as follows:

The inguinal canal is opened as in the Bassini operation for the cure
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of inguinal hernia. A pocket is then prepared in the scrotum by stretch-
ing the parts with the fingers and packing a large piece of gauze into this
fossa, leaving it in position until the testis is prepared. The testis is then
found, and here, at times, some difficulty is encountered. If the organ

F16. 22A. OPERATION FOR UNDESCENDED TESTICLE. Showing testicle freed,
the gauze pack in scrotum, position of deep epigastric vessels, and the course
of the vas and the spermatic artery. (Wolfer.)

lies within the internal ring, it may be hard to reach. The ring may
have to be enlarged, but usually the testicle can be delivered by picking up
and freeing the structures emitting from the internal ring—the remnant
of the gubernaculum ligament—using gentle traction on them and pres-
sure on the abdomen just above the inguinal region. The cord is then
freed, separating the vas from the rest of the structures. It will be
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readily seen that the vas leads downward and to the median side, while
the other structures lead upward and outward.

The deep epigastric vessels, usually two veins and the artery, are
readily found Iyving in the transversalis fascia, just median to the internal

F16. 22B. OPERATION FOR UNDESCENDED TESTICLE. Shows testicle placed in
pocket in scrotum. (Wolfer.)

ring (see Fig. 22a). By blunt dissection these vessels are easily freed
and held out of the way with a blunt hook. The transversalis fascia is
then cut down to the pubes. The testis is drawn behind the deep epi-
gastric vessels. The vas will now follow down behind Poupart’s liga-
ment. The structures which extend upward and outward are freed from
the peritoneum and dealt with as in the Davison operation—pushed
behind the bulge of the peritoneum. Here care must be exercised, as
quite often the peritoneum is thin and easily torn. Again, when a
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hernial sac is present and it has been excised, the ligature may tear off
by tension and the peritoneum is torn before one becomes aware of the
fact. Congenital herniz quite often are found associated with unde-
scended testes. In these the sac is separated from the spermatic struc-
tures and enough of it is reserved to make a tunica vaginalis for the
testicle, the rest being ligated and excised. When, by posterior dlsplace-
ment of the spermatic structures, sufficient length has been given the
cord to allow the testis to be placed in the lower part of the scrotum, the
gauze pack is removed from the scrotal fossa and the testis placed in the
pocket prepared for it (see Fig. 228).

Wolfer has not found it necessary to fasten the testis in the scrotum
aside from placing a catgut suture from the periosteum and tissues over
the pubic spine to the inner border of Poupart's ligament; in other words,
the testis is simply retained in the scrotum by obstructing the scrotal
outlet. Instead of using fascial flaps to enlarge the scrotum, as sug-
gested by Thompson, Wolfer simply insists on the patient massaging and
stretching the tense wall several times daily after the wound has healed,
thus giving the testis ample room.

EPIDIDYMECTOMY

Indications. Epididymectomy, or excision of the epididymis, is
only called for in certain cases of tuberculous disease of the testis. The
merits of this operation and its indications have been much disputed,
and even at the present day its exact position cannot be said to be
defined. The plan of performing early castration for unilateral tuber-
culous disease of the testis is rejected by many surgeons in favour of the
more logical one of excising the tuberculous area in the affected organ,
mainly on the ground that it is thereby possible to remove the tuberculous
disease radically without any risk of destroying the internal secretion of
the testis; a matter of importance should the opposite testicle eventually
become destroyed. More recently still, however, there is a tendency
to dispense with even so limited an operation as this, and to employ
curettage of the affected area combined with open-air treatment and the
injection of tuberculin. A review of personal experience and a study
of the literature on the subject indicate the following as the principal
conditions for which the operation may be required :—

(i) All cases of tuberculous disease attacking the epididymis of the
remaining testis after removal of its fellow. Castration is out of the
question here, since the patient would be deprived thereby of the secre-
tion of his remaining testis. The only alternative to epididymectomy is
incision and scraping combined with treatment by tuberculin.
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(11) When there is advanced tuberculous disease either in both testes
or in the survivor of two. the operation may be performed in combina-
tion with scraping or excision of tuberculous foci from the body of the
testis. In these cases the results are not very satisfactory, but the
operation is to be preferred to castration, which entails the loss of
the internal secretion of the testis.

(iii) In early cases of unilateral or bilateral disease strictly limited
to the epididymis, where there is a prospect of removing the disease
completely without sacrificing the testicle.

In both of these last two groups of cases the great difficulty is to
determine whether the body of the testis he affected or not, and it is
probable that some of the unsatisfactory results recorded after the
operation are due to the fact that the epididymis alone has been removed
when the body of the testis has been affected simultaneously. Since
a proper selection of cases is essential for successful treatment, and
since it is impossible to tell by palpation whether the body of the testis
be affected or not, the author has been in the habit for the last two years
of incising the body of the testis freely in order to ascertain this point.
He was led to it partly by the considerations just mentioned, and partly
by noting that, in cases of wounds of the body of the testis in which
the organ is split completely open, there is no apparent bad after-result
after suture of the cut edges of the tunica albuginea. The practice has
been to incise the tunica albuginea freely, so as to split open the body
of the testis much in the same way as the kidney is explored; this
enables the operator to see at once whether there be any affection of
the body of the testis; if so, appropriate measures can be adopted.
Under these conditions epididvmectomy becomes as sound and radical
an operation as castration itself, while it is free from the serious results
that may follow the latter operation. Mr. R. J. Godlee, in his Bradshaw
Lecture on ‘ Tuberculosis of the Genito-Urinary Organs’ (Brit. Med.
Journ., 1907, vol. ii, p. 1702), says: ‘I have given up removing every
tuberculous testicle, however quiescent, if no sign of the presence of
tubercle could be found elsewhere, because it has so often led to dis-
appointment, the patient returning before long with the opposite testicle
affected. I do not hesitate to remove one testicle which is completely
disorganized, both body and epididymis, if it is causing much pain or
inconvenience, and under such circumstances would take away as much
of the vas as can easily be got at; but in most cases removal of the
epididymis appears to be the bhetter practice and equally efficacious.
Thorough curetting often gives excellent results.’

Numerous statistics have been prepared to show the relative frequency
with which tuberculous disease occurs in both testicles, but these are
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very conflicting, and it is certain that the disease may recur in the
opposite testicle in spite of early castration. It is therefore of little
value to quote statistics as to the relative frequency of recurrence after
epididymectomy and after castration. There is probably not much
difference in this respect between the two operations. A more important
point is the frequency with which the body of the testis is implicated
by the time that the mischief in the epididymis is sufficiently pronounced
to be detected. The best series of figures is given by Réclus, who found
by post-mortem examination that both portions of the testis were in-
volved in 48 out of 68 cases. This high proportion may surprise those
who have been in the habit of merely palpating these cases and finding
the lesion apparently limited to the epididymis in the large majority of
cases. The author confesses, however, that since he has had the oppor-
tunity of obtaining more precise knowledge by laying open the body
of the testis, his opinion upon the matter is much more in accord with
Réclus’ statistics. :

ration. An incision from 2 to 3 inches long is made over
the front of the scrotum parallel with the long axis of the testicle. If
any portion of the skin be adherent, or if there be a sinus present, the
affected area is enclosed in two elliptical incisions and removed. The
tunica vaginalis is opened and the testicle is exposed. Removal of the
epididymis is usually easy when there is no tuberculosis of the body
also; the important point is to preserve the bldod-supply of the testis
derived from the internal branch of the spermatic artery, which reaches
the body of the testis in the angle between it and the epididymis at the
upper part of its inner aspect. The reflection of the tunica vaginalis
binding the globus minor to the body of the testis is divided on each
side with a knife or scissors, and the epididymis is peeled up from the
back of the body of the testis until the globus major is reached, when
the vas deferens is divided on a level with the upper border of the
testicle, care being taken to free it entirely from the vessels before this is
done. The globus major is peeled off the body of the testis as com-
pletely as possible, after dividing the tunica vaginalis on each side; its
actual connexion with the testis is ligatured and the epididymis is then
cut away completely.

The body of the testis is now incised vertically along its posterior
aspect; the incision need not extend more than a third of the distance
through the organ unless tuberculous deposits be encountered. Incision
of the tunica albuginea at once displays any tuberculous infection present,
and the affected area can be clipped out cleanly with fine sharp-pointed
scissors.

The edges of the divided tunica albuginea are brought together with
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a few fine catgut sutures, all bleeding points are ligatured, and a small
drainage tube is inserted down to the bottom of the scrotum, the wound
in which is secured by interrupted silkworm-gut or Michel's metal sutures.
The drainage tube is removed in the course of twenty-four hours.

CASTRATION

This is an operation which should not be undertaken lightly. There
are two distinct ill results produced by the removal of a testicle: one
is the loss of procreative power, the other the loss of the internal secre-
tion of the testis with its important psychological sequelz. Neither of
these results is serious provided that only one testicle be removed; the
seriousness of the case lies in the fact that the other organ may become
destroyed subsequently.

Indications. (i) For new growths of the testis. Castration is
the best treatment for this condition, whether the growth be innocent
or malignant; in the latter case the operation should be undertaken
immediately the diagnosis is made, since these growths are very malig-
nant, and all practical surgeons realize how gloomy the prognosis is in
these cases. The only hope is in early operation, and therefore an
immediate exploratory incision should be practised if there be the least
doubt as to the nature of any tumour of the testis.

(ii) For certain cdses of tuberculosis of the testis. The cases requir-
ing castration demand careful discrimination. It is generally admitted
that it is legitimate to remove a tuberculous testicle that is completely
disorganized, and is the cause of pain or annoyance to the patient,
provided that there be on the opposite side sufficient healthy testicular
structure to maintain the internal secretion of the organ; for instance,
it would be unjustifiable to remove a testicle, however disorganized, if
it were the sole remaining one. The other condition for which castration
was at one time widely recommended, 77z. early tuberculous disease
limited to one testicle, has been discussed in connexion with epididymec-
tomy (see p. 45), and it would seem that the latter operation, if properly
carried out, is on the whole the preferable procedure in these cases.

(iii) The operation has been occasionally performed for misplaced
testis: it should, however, only be resorted to when orchidopexy is
impossible, the patient is advanced in years, and the testis is much
atrophied.

(iv) Castration has been performed in order to effect a sound radical
cure of an inguinal hernia.  Such an extreme measure can, however,
hardly ever be called for nowadays. Should it be impossible to avoid
wounding the vas, the testis should still be left in situ; should the organ
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be misplaced, as a result of a previous attempt at a radical cure, it
would appear better to free it and place it in the abdomen after dividing
the vas so as to prevent the possibility of infection along it (see p. 39).
This preserves the internal secretion of the testis, whilst it enables the
abdominal ring to be closed entirely. At one time, when recurrence of
hernia after a radical cure was common, an adherent testis was one of
the chief obstacles to a successful second operation.

(v) Castration was largely practised at one time for the cure of
enlarged prostate; it has, however, now given place to enucleation, which
is more certain in its results and safer in its action. As double castration
was necessary to produce any marked effect upon the prostate, the
psychological results were formidable, and many deaths occurred as a
result of it.

(vi) Castration has been performed for syphilis, but generally under
a misapprehension as to the nature of the case; there is no necessity
to perform the operation for the cure of syphilitic testis. For cases
of injury castration is practically never required; the parts should be
cleansed and the wound in the tunica albuginea closed by suture. It is
very important to retain the internal secretion of the testis, even though
the vas be divided. Castration has also been performed for old haemato-
cele of the tunica vaginalis. There is, however, no reason why this
drastic operation should be performed for such a condition; incision and
drainage, combined with removal of the lining membrane of the sac,
should be quite sufficient to effect a cure.

ration. A free incision is made from just above the external
abdominal ring down to the bottom of the scrotum. Should there be
any part of the scrotum adherent to the testis, this should be included
in elliptical incisions and removed. The incision is deepened down to
the tunica vaginalis, but the latter cavity should never he opened, as
infective material may be contained in it and may contaminate the
wound. The finger is passed round the tissues of the cord and, working
downwards, frees the testicle and its ensheathing tunica vaginalis from
the scrotal tissues. The whole organ is then drawn outside the wound
and can be removed after ligature and division of the cord; this should
be done in two parts, the vessels being taken up in one ligature, whilst
the vas is secured in another. This latter structure should he isolated
up to the abdominal cavity in all cases before it is tied and cut across.
In cases of tuberculous disease the external oblique aponeurosis should
be slit up so as to expose the internal ring fully, and the peritoneum
should be stripped off the vas as far into the abdomen as possible before
the former is ligatured and divided. In cases of malignant disease it
is well to isolate all the structures of the cord as far up as possible before
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they are ligatured and divided; the vessels are followed up towards the
loin and tied as high up as possible, while the vas is traced as near to
the base of the bladder as the operator can reach and divided there.
The internal abdominal ring may be slit up, if necessary to facilitate this
step of the operation.

The surgeon may occasionally desire to make an exploratory incision
into the testicle to ascertain whether a given swelling be malignant or
not before he removes it. In this case no incision should be made into
the testis until it and its tunica vaginalis has been delivered through
the scrotum, as mentioned above, preparatory to ligature and division
of the cord. It should then be wrapped in a sterilized towel interposed
between it and the scrotal wound, and, after being surrounded with
swabs on all sides to catch any fluid that may escape, the incision is made
into it. Should this show the swelling to be malignant, a large pair
of clamp-forceps is put upon the cord, and the testicle, still enveloped
in the sterilized cloth, is removed by a single stroke of the knife below
this, so that there is no risk of infecting the wound in the scrotum.
The structures of the cord are then dealt with in the usual way by
transfixion and ligature, as described above, after thev have been isolated
as far inside the abdomen as possible.

All bleeding points are ligatured and a medium-sized drainage tube
is inserted at the bottom of the scrotum, and the inguinal canal is
closed completely by a few catgut sutures. The drainage tube is removed
in forty-eight hours.

EPIDIDYMITIS

The treatment of acute gonorrheal epididymitis when persistent has
seemed to give better results by the application of drainage than by any
other method. Pirogoff recognized this fact and punctured the inflamed
epididymis as far back as 1852. H. Smith in a publication in 1864
mentioned a series of 1,000 cases in which he punctured the acutely in-
flamed epididymis with beneficial results: It is apparent that the value
of drainage in this condition was lost sight of until Hagner published his
technique in 1906. Tt is as follows:

The junction of the epididymis with the testicle is defined and an
incision about two inches long is made through the scrotal skin along this
line. The tunica vaginalis is opened and such fluid as may be present
in its cavity escapes. The swollen epididymis with the testicle is de-
livered. The epididymis is now punctured in many places with a narrow-
bladed knife in the inflamed area. The punctures must penetrate the
infiltrated fibrous covering and the body of the epididymis must be
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entered by the point of the knife. If pus escapes from the punctures, the
opening through which it makes its exit is to be enlarged and the cavity
from which it comes is washed out with a corrosive sublimate solution
of 1: 1,000 strength by means of a syringe.

If the punctures do not yield pus after the puncture has been made
through the fibrous covering, they should be probed with a small probe
or director. In this way at times foci can be opened which may have
escaped puncture with the knife. The epididymis should be squeezed
and its surface and that of the testicle and tunica vaginalis sponged with
a corrosive sublimate solution of a strength of 1:1.000 followed by a
sterile saline solution. The testicle is then replaced. A puncture is made
at the bottom of the scrotum through which a rubber dam drain is placed
in such a way that it lies along the outer side of the whole length of the
epididymis. The skin wound is then closed by passing two silkworm-gut
stay sutures through the skin, dartos, and tunica vaginalis and tied over
rubber tubes one on either side of the wound. The tunica vaginalis in-
cision is closed by continuous fine catgut suture and the skin incision by
a subcutaneous silkworm-gut suture. A sterile dressing and a supporter
are applied. The stay sutures are to he removed at the end of the first
twenty-four hours, their purpose having been to prevent the dartos
from retracting and thus causing ecchymosis in the lax scrotal tissue.
The drainage dam is removed on the second day. Most cases are up on
the third or fourth day. The silkworm-gut suture is usually removed on
the eighth day. In many of the cases the catgut knot works out, which
delays perfect healing. If the two silkworm-gut stay sutures prevent
all bleeding from the dartos, as they usually do, the catgut suture of the
tunica vaginalis may be omitted.

SEMINAL VESICLES

Squier, Fuller, Voelcker, Cabot, Legueu, Schede, and many others
have described various operative procedures for drainage or removal of
the seminal vesicles. Caulk in Surgery, Gynecology, and Obstetrics has
summarized these views as follows:

The great majority of chronic inflammatory processes in the vesicles
are capable of being clinically cured without surgical means. Routine
massage and applications usually effect a prompt amelioration. There
are a few cases, however, in which after conscientious local, palliative
treatment, our efforts prove fruitless; these cases are the ones mentioned
previously which present numerous diverticulze and severe inflammatory
infiltrations which will not soften and drain. These cases require sur-
gical measures for their relief.
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Squier in his recent article sums up the surgical indications in three
words: Pus, pain, and rheumatism. (1) Under the first he includes
(a) the acute cases. developing in the course of gonorrhcea, often mis-
taken for prostatic enlargement: (b) cases of recurrent epididymitis fol-
lowing acute urethritis and vesiculitis; (c) cases of chronic vesiculitis
which simulate spermatorrheea; and (d) those in whom the discharge
from the urethra occurs during defecation and who have resisted faith-
fully carried out non-operative treatment. (2) Under pain he includes
the various referred symptoms mentioned in a previous paragraph. He
reserves surgery, however, for cases which resist local treatment. (3) In
the rheumatic group he includes acute, subacute, chronic, and the deform-
ing types of arthritis in which a definite relationship can be determined
between the joint and the vesicle. Fuller has reported an astounding
number of cures in chronic joint involvement by means of vesiculotomy.
Cabot would reserve operations on the seminal vesicle for cases of
crippling arthritis.

Concerning tuberculosis of the seminal tract, opinions differ. As
tuberculosis is generally secondary to an epididymitis, epididymectomy is
the operation which is usually employed, and most operators believe that
the vesicles, under proper hygienic and tuberculin treatment, get well.
The method of treating the vas differs with different operators; some
remoye it only to the external ring, some open it to the canal and follow
it as far as possible; other more radical surgeons believe in excision,
not only of the epididymis and vas, but also of the corresponding vesicle:
some of the even more radical add to this surgical mutiny the ablation
of the prostate. At this time, we feel that the general profession does
not regard seminal vesiculectomy for tuberculosis a wise surgical pro-
cedure. Some surgeons practise injecting the vas with antiseptic solu-
tions for their beneficial effect on the vesicular cavities. For this, argyrol
and collargol have been most frequently employed. This is of question-
able value. As carcinoma of the seminal vesicle is practically always
secondary to carcinoma of the prostate, it is removed in conjunction
with the prostate in the so-called complete prostatectomy in which the
vesicle, prostate, bladder neck, and membranous urethra are removed
in toto. This applies only to early carcinomatous processes in the
vesicles.

SURGERY

We shall now attempt to give a summary of the various operative
techniques on the vesicles. These may be divided into: vasotomy with
injections of the vesicles, vesiculotomy, and vesiculectomy. Vasotomy,
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heralded by Belfield, has been employed by him in many cases of
vesiculitis. It does not at present seem to have a substantial hold on the
profession in the surgery of these organs. He has reported excellent
results and others have corroborated his statements. The technique is
simple, consisting in making a small scrotal vasotomy and allowing
argyrol, collargol, or some other solution to find its way into the cavities
of the vesicles. Owing to its simplicity it seems to be an operation
which should be more frequently employed, and seems indicated par-
ticularly in many of the chronic discharges which are not benefited by
local treatment. After the injection the wound may be closed entirely,
or, as Belfield practises it frequently, a tube may be left in the vas for
repeated injections.

Seminal vesiculotomy and vesiculectomy may be performed either
perineally or through the ischiorectal region. The perineal approach is
by far the most commonly employed. The usual steps are as follows:
with the patient in the lithotomy position, a Y-shaped incision is made
somewhat similar to Young’s perineal incision for prostatectomy; the
apex of the prostate is exposed, then there are various modifications by
different men. In order to bring down the vesicles, Young uses a tractor
similar to the one he employs in prostatectomy work, excepting that it is
longer and passes directly into the bladder from the meatus. By means
of rotating this instrument against the symphysis, he is able to bring
the vesicles nicely into the wound, and he is at liberty to undertake what-
ever he deems necessary.

Squier, after exposing the apex of the prostate and by traction, is
able to pull the vesicles down for a satisfactory exposure. After the
apex of the prostate has been exposed, and either the tractor or the tape
is inserted, the prostate is brought into the wound and the rectum sepa-
rated, dissection being between the two layers of Denonvillier’s fascia.
When the vesicles are exposed they will be found to be covered by the
same fascial layers which cover the prostate. These must be divided
before the vesicle can be attacked. After division of the fascia, the
prostate, vesicles, and vas can be examined. There is usually a peri-
vesicular exudate which occasionally makes exposure difficult. One can
then open and drain the vesicles in any place desired, or can remove any
part of the vesicle wall which may seem necessary. It is very fre-
quently necessary also to incise the ampull of the vasa. This operation
should be used on both vesicles and vasa. After one has incised the
vesicles, he may consider his operation complete, or he may drain the
prostate also at the same time if it seems advisable. Tubes and gauze
drainage are used. The gauze should be placed into the incised cavities
and the tube down to this region. The wound is partially closed by



54 OPERATIONS UPON THE MALE GENITALS

bringing together the levator ani muscles with catgut, and the skin
with either catgut or silk.

Fuller's operation, which was the first to be done on the seminal
vesicles and the one which has been used probably more than all the
others combined on account of the numerous operations which he has
done, is an entirely different exposure from the one above described.
He places his patients on a flat table in the knee-chest posture, with knees
well separated, thigh and knee-joints sharply flexed, with an attendant
at either side of the patient to maintain the position. Originally he used
a rectal tampon, but latterly this has been discarded. His incision con-
sists of two divergent cuts on either side of the anus. This incision is
deepened through the fat and fascia, care being taken in deepening the
transverse incision to keep far enough away from the anus so as not to
injure the sphincter. The forefinger is inserted into the rectum, with
the ball of the finger pressing down against the anterior rectal wall. He
then cuts through the levator ani muscles and the visceral layer of the
pelvic fascia. The finger also acts as a guide to prevent rectal injury.
He then enters the space between the prostate and the rectal wall by blunt
dissection with the finger. Fuller states that by this process of dissection
it is easv to separate the rectal wall from the seminal vesicles and pos-
terior wall of the bladder. After this is done, a grooved director is
passed under the guide of the index-finger to the tip of the seminal
vesicle. A scalpel is then passed in the wound, and the tip of the vesicle
opened. This incision is then divulsed with the finger and the vesicle
laid open. Fuller says that this operation is not bloody and no vessels
require ligation. The cavities of the vesicles are packed with gauze and
two soft rubber drainage tubes inserted between the gauze and the rectal
wall. The wound is partially closed. The gauze is removed at the end
of the fifth day. the drainage tubes on the ninth or tenth day. This
operation, which has accomplished a great deal in the hands of its
originator, is done entirely by the sense of touch, and is one which does
not appeal to the average surgeon when he realizes that the field can be
so completely exposed by the operation previously described.

The operation proposed by Voelcker, which he claims gives the best
approach, is through the ischiorectal fossa. The patient is placed on the
abdomen, an incision made near the coccyx and passed through the
ischiorectal fossa behind the heginning of the sacrum. In the first layer,
the undermost part of the gluteus maximus muscle will be cut through
with the ligamentum tuberoso-sacrum. In the second layer the levator
ani muscle and the pelvic fascia appear, which cover the rectum, prostate,
and bladder. TIn this laver, numerous veins are to be seen, and a clean
incision is made in the fascia between these vessels. One can draw the
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rectum away from the posterior part of the bladder, exposing first one,
and then the other seminal vesicle. In this way, Voelcker states that the
free access to the vesicle is given and one can either incise or remove
according to the indications. He has operated on the seminal vesicles
by this method with no mortality. He observed no trouble with the
healing of the wound, but one haemorrhage occurring in his experience.

Any of these operations can be employed for removing the vesicles
and ampulla of the vas, seminal vesiculectomy. As the vessels come to
the upper and outer pole, it is always well to begin the dissection in this
locality and ligate the vessels first, then the vesicle may be shelled out
of its bed, dependent upon whether or not there are dense adhesions,
otherwise seminal vesiculectomy is the same as the previous operation.
The perineal method has been employed by Cabot, Barney, Young,
Squier. Legueu, Gueillot, and Ullman; the parasacral by Schede, Routier,
and Rydygier.

Seminal vesiculectomy may be done by the inguinal route according
to the method of Villeneuve, Baudet, and Duval. These authors incise
the inguinal canal, open it throughout its length, then open the trans-
versalis fascia and strip the peritoneum up until the vas is reached. This
canal is followed to the tip of the vesicle by gentle traction. The vesicle
is then seized with a forceps and removed. This operation is more com-
plex and difficult, in that it is more likely to prove dangerous to the
peritoneum, ureter, and pelvic plexus, as exposure is difficult.

Another method is the suprapubic approach, which was reported by
Young in 1900 in the Annals of Surgery. With a mid-line suprapubic
incision, the bladder is opened, and the ureters catheterized. Rectovesical
—the peritoneum is stripped back from the bladder and the vesicles are
reached in this manner. This operation is more complex and is not em-
ployved in the chronic inflammatory conditions, even by its author, who
finds perineal approach much more adequate and simple. We have been
unable to gather definite mortality statistics, but from personal com-
munication with many, it is certain that the mortality is practically nil.
Injury to the rectum has not bheen striking. There is, however, one de-
cided consideration in operations upon the vesicles, and that is the
crippling of the sexual powers in many cases.” There have been many
cases of impotence occurring after these operations. This makes the
more conservative surgeons loth to undertake the operation, reserving
it for cases which have resisted all other treatment, or for cases of de-
forming arthritis. We have no statistics as to the comparative effects
of vesiculectomy and vesiculotomy on the sexual powers.

The operations upon the vas deferens are usually those done in con-
junction with other operations upon the genital tract, particularly in con-
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junction with epididymectomy. The principal operations upon the vas
are: vasotomy, vasectomy, vaso-vasotomy, vaso-epididymotomy, and
~ ligation for recurrent epididymitis.

In anastomosing the vas following injury or after excision of struc-
ture, Christian and Sanderson have reported satisfactory results by
placing a piece of catgut in the lumen before closure. They claim that-
_ this prevents the tendency to stricture.

Vaso-epididymotomy, proposed by Dr. Martin of Philadelphia
for the cure of sterility, is the most important surgical operation on the
vas. The operation is of course not serious, but extremely delicate and
not always effective. The technique as described by its author is as
follows : Before the operation is undertaken, strictures, posterior urethral
lesions, and chronic inflammation of the seminal vesicles and vas should
be cured. The patency of the vas from the epididymis to the prostatheic
urethra should be assured by an injection into the lumen of the vas of the
watery emulsion of inert pigment which, when passed with the urine or
expressed by massage of the vasal ampulla, may be recognized readily.
This preliminary operation may be accomplished under local anzsthesia
by means of either an ordinary hypodermic syringe, the needle of which
is blunt, or the syringe used by oculists for washing out the lachrymal
duct. The vas is held just beneath the skin by the fingers of an assistant:
the line of incision is infiltrated; the vas is exposed, slit longitudinally,
and from 20 to 30 drops of the injection are driven in. A large injection
is likely to occasion severe pain at the base of the bladder (Belfield). If
the pigment does not appear either in the urine, in the seminal discharge,
or as a result of massage, anastomosis between the vas and epididymis
will be futile.
~ Caulk believes it is better to cut the vas obliquely, split it upward for
a quarter of an inch, and sew this wide-stretched lumen to the opening
made either in the epididymis, or, if spermatozoa are not found there,
in the testicle. The microscopist should be at hand to examine the fluid
which exudes from the epididymis when it is opened. This opening is
made by the pinching up of a very small portion of it in a pair of con-
junctival rat-tooth forceps and snipping this portion off with a pair
of eye-scissors curved on the flat. Usually a little blood and yellowish
fluid will exude. This, taken up on a cover glass, will show innumerable
spermatozoa. If spermatozoa are not present, other openings must be
made into the epididymis or testicle until spermatozoa are found. The
anastomosis between the cut ends of the vas and epididymis may be made
by means of four sutures carried by fine curved eye-needles. Either silk
or fine silver wire answers the purpose well. The suture is carried from
without into the wall of the vas, and from within out of the wall of the
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epididymis. The tying down of the sutures completes the anastomosis.
The approach to the epididymis and vas is made through the posterior
scrotal wall. It usually does not require the application of a single liga-
ture. The veins should be carefully avoided ; otherwise troublesome and
painful thrombosis will develop. Dr. Martin and others have re-
ported satisfactory cures. Dr. Hagner of Washington reports an
anastomosis of the vas of one side to the globus major of the other side
in a patient who had had a previous double vaso-epididymotomy.
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CHAPTER 1
OPERATIONS UPON THE BREAST

OPERATIONS FOR CARCINOMA

BEFORE describing the operative treatment of cancer of the mamma,
it is necessary to refer shortly to the more important anatomical and
pathological observations which have led to the development of the
modern extensive operation.

SURGICAL ANATOMY

T he breast tissue proper consists of a central part, the corpus mamma,
and of a peripheral portion made up of branching processes which be-
come more and more subdivided as they extend into the paramammary
fat, until finally they become continuous with the connective-tissue septa
of the subcutaneous fatty tissue. The breast, therefore, has no distinct:
capsule. In the young adult nullipara the corpus mamma is compact,
well defined, and contains but little intramammary fat, while the pe-
ripheral processes are relatively small. In the multipara the corpus
mamm:e contains more fat and the peripheral processes extend more
widely into the paramammary fat.

The breast tissue has a much wider distribution than was generally
supposed. The extent and arrangement of the parenchyma is well
demonstrated by treating the breast with a 5% solution of nitric acid.
If slices of the fresh organ be placed in this solution for a few minutes
and then washed under running water, the albumin of the epithelial
cells of the parenchyma is coagulated, while the connective tissue is
rendered transparent, homogeneous, and somewhat gelatinous. The
ultimate lobules of the parenchyma now appear as little. opaque, sago-
like bodies, 1—2 millimetres in diameter, arranged in grape-like clusters
around the terminations of the finer branches of the ducts.

The tooth-like processes which pass from the anterior surface of the
corpus mamma are attached to the skin by fibrous prolongations known
as the suspensory ligaments of Cooper. The parenchyma is prolonged
into these processes, and in spare women, with well-developed mammz,
it may reach almost to the skin.

61
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Vertically the breast tissue extends from the second rib to the sixth
costal cartilage at the angle where it begins to sweep upwards to the
sternum ; the horizontal diameter reaches from the edge of the sternum
opposite the fourth costal cartilage to the fifth rib in the mid-axillary
line. The inner hemisphere rests almost entirely on the pectoralis major;
at its lowest part it overlies the upper part of the aponeurosis covering

L}

F16. 23. DissectioN oF THE FRONT oF THE CHEST AND AXILLA TO SHOW
THE RELATION OF THE QUADRANTS OF THE BREAST To THE SUBJACENT MUSCLES.
1, Left costal margin; 2, External oblique muscle; 3. Serratus magnus muscle;
4, Latissimus dorsi muscle; 5, Subscapularis muscle; 6, Short head of the biceps;
7, Coraco-brachialis muscle ; 8, Sheath of the axillary vessels; 9, Pectoralis major
muscle. The dotted line denotes the extent of the breast; the areas A, B, ¢, and D
correspond to its four quadrants.

the rectus and external oblique muscles. The upper half of the outer
hemisphere rests upon the greater pectoral, on the edge of the lesser
pectoral, and to a slight extent on the serratus magnus, upon which it
extends upwards into the axilla as high as the third rib, where it comes
into relation with the pectoral group of axillary lymphatic glands sit-
uated upon the inner wall of the axilla. The remainder of the outer
hemisphere rests almost entirely upon the serratus, except the lowest
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part, which overlaps the fleshy digitations of the external oblique arising
from the fifth and sixth ribs. It follows, therefore, that about one-third
of the whole mamma lies inferior and external to the axillary border
of the pectoralis major. These relations have been dwelt upon in detail
because the surgeon must cut beyond the limits here mentioned if he
wishes to remove the whole of the breast tissue.

According to Heidenhain, in a breast which is the seat of an ordinary
scirrhous cancer, there are present throughout the whole gland prolifera-
tive changes in the epithelium of the parenchyma and in the interacinous
connective tissue which must be looked upon as precancerous, and which
are sooner or later destined to develop into active malignant disease.
While admitting the truth of the above statement in exceptional in-
stances, the writer’s pathological observations have led him to conclude
that when cancer manifests itself in a portion of breast tissue which has
been left behind as the result of an incomplete operation, the so-called
recurrence generally originates in the same way as it does in the ex-
trinsic tissues, viz. by the proliferation of cancer cells which have found
their way into the lymphatics from the primary tumour. This question,
although of great interest to the pathologist, is of less importance to
the practical surgeon, since, in removing all the lymphatics of the breast,
he must of necessity also remove all the parenchyma. The aim, there-
fore, of the operator should be to remove not only the breast tissue but
also as much of the surrounding tissues as anatomical and pathological
research has shown to be likely to contain the lymphatics along which the
cancer cells have disseminated. Unfortunately, it is impossible in any
given case to say definitely to what extent this dissemination may have
taken place, and herein lies the difficulty and uncertainty in the operative
treatment of the disease.

Lymphatics. The lymphatic system of the mamma consists of five
sets of vessels which communicate freely with one another: (1) A cutane-
ous set including those of the nipple and areola. (2) the subareolar
plexus of Sappey, which receives efferents from the skin as well as those
intramammary lymphatics which accompany the main lactiferous ducts.
(3) The intramammary lymphatics proper, which, after forming a net-
work around the lobules, run for the most part along with the blood-
vessels in the interlobular connective tissue. While some of the efferent
intramammary lymphatics open, as above stated, into the subareolar
plexus, the majority pierce the posterior surface of the gland to join the
retromammary lymphatics. According to Poirier and Cunéo, some of
the lymphatics which proceed from the upper hemisphere ascend over
the clavicle to join the supraclavicular glands. (4) The lymphatics of
the subcutaneous tissue superficial to thé mamma form part of the gen-
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eral subcutaneous lymphatic system of the chest and upper part of the
abdomen; they anastomose on the one hand with the intramammary
and deep fascial lymphatics, and on the other hand with the lymphatics
of the skin, the channels of communication occupying for the most part
the ligaments of Cooper. (5) The retromammary lymphatics occupy the
loose retromammary cellular tissue and the deep fascia which covers
the muscles subjacent to the mamma. They form the deep fascial
lymphatic plexus which Heidenhain and the writer have shown plays
such an important role in the local dissemination of the disease. The
recent researches of Handley have still further demonstrated the impor-
tance of these lymphatics. According to this observer, when the lym-
phatic plexus of the deep fascia becomes involved the disease permeates
it by a process of continuous growth which is centrifugal and practically
equal in all directions. An important point to note, too, is that this
plexus may become infected before the tumour has become adherent to
the pectoral fascia, and is probably also the plane along which the
disease spreads occasionally to the opposite axilla. ‘ Later on permeation
spreads into the smaller muscular and cutaneous tributaries which
drain vertically into the plexus and so infects the adjoining layers to
a depth which reaches its maximum opposite the centre of the primary
growth ' (Handley). The small nodules which then occur at the junction
of the skin and subcutaneous tissue are generally due to a superficial
extension of the disease from the breast along the lymphatics contained
in the ligaments of Cooper, or they represent ‘accidental efflorescences
of growth which have extended upwards from lymphatics of the deep
fascia which have become permeated with cancer cells.’ Handley has
also shown that it is by the centrifugal permeation of the plexus which
occupies the fascia covering the anterior sheath of the upper part of
the recti and linea alba in the epigastric triangle that the disease
generally reaches the peritoneal cavity and the liver. ‘The cancerous
permeation extends along the numerous finer anastomoses which, pierc-
ing the parietes, connect the lymphatic plexus of the deep fascia with the
subendothelial lymphatic plexus of the pleura and peritoneum, and
with the mediastinum and portal glands. . . . Unfortunately the
microscopic growing edge is not clinically recognizable, and the
surgeon cannot determine for each case as it comes before him how far
the circle of fascial permeation has extended. If the case is a very
early one, permeation may still be confined entirely within the limits
of the breast. If it is moderately early, only a small area of the pectoral
lymphatic plexus, an area perhaps not so large as the diameter of the
breast, may have been invaded. But if the case, though still operable,
is late, or if the cancerous epithelium is proliferating with more than
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average rapidity, the permeated area of the deep fascial plexus may
already have passed considerably beyond the margin of the breast.

‘ Since there are no satisfactory clinical means at present of fixing
the limit of fascial permeation in a given case, the only safe rule is to
remove a very wide circle of the deep fascia round the growth, and
a smaller circular area of skin’ (Handley).

The researches of Handley have led him to add to the radical opera-
tion the further routine step of removing the subcutaneous tissue and
aponeurosis covering the recti over an area corresponding to the epi-
gastric triangle.

With regard to the relative amount of skin and deep fascia which
should be removed in the routine operation, Handley’s researches confirm
the original view of the writer that in the early stage of carcinoma of
the breast, i.c. before the skin has become tacked down over the tumour,
it is not necessary to remove an excessive amount of skin. It is impor-
tant, however, to remove a wide area of subcutaneous tissue and deep
fascia. Upon this point Handley writes as follows: ‘ The area of skin
taken away in the operation should obviously be no larger than is neces-
sary and no healthy skin should be removed. It has already been shown
that cancer does not spread in the plane of the skin, but, nevertheless,
free removal of skin is necessary, owing to the vertical extension to
the skin after a time, and over a smaller area, of the growth which is
spreading in the deep fascia. The necessary conditions can usually
be fulfilled by the removal of a circular area of skin 4 to 5 inches
in diameter with the growth at its centre. The very extensive ablation
of skin carried out by some surgeons is based upon erroneous ideas of
the pathology of dissemination and is not found practically to improve
the result of the operation. . . . It is a fortunate circumstance that
breast cancer spreads primarily in the parietes along the deep fascia
and only secondarily involves the skin. For while removal of the skin
has, in some hands, reached its furthest possible limits without any
corresponding improvement in results, it is possible to remove the deep
fascia over a wider area than is yet the usual custom. The removal
of a maximal circular area of deep fascia centred upon the primary
growth is a step absolutely essential to the completeness of the operation,
except in very early cases. .

‘It is only when the tumour is situated below the nipple that the
latter should occupy the centre of the ablated skin. When the cancer is
situated at the sternal margin of the breast the subcutaneous tissue and
deep fascia must be excised for a considerable distance beyond the
opposite edge of the sternum, while if it occupies its lower margin the
fascia must be dissected off the rectus and external oblique, further down
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towards the umbilicus. If, on the other hand, the growth be situated
in the axilla, it will be necessary to excise the deep fascia as far as, or it
may be even beyond, the cephalic vein as well as further back over the
outer surface of the latissimus dorsi.’

The axillary lymphatic glands. The number of axillary lymphatic
glands which may be met with in patients suffering from cancer of the
mamma is often far in excess of that usually described by anatomists.
This is accounted for by the fact that some of them are no larger than
a pin's head, while others are frequently found to have undergone such
marked adipose transformation that they are very liable to be mistaken
for ordinary fat globules. Both these varieties are just as liable to be-
come malignant as are the more typical glands. The early stage of
glandular infection is, of course, microscopic, so that the absence of
enlargement and induration of the glands is no proof of their freedom
from malignancy.

While the pectoral group, which lies along the lower border of the
pectoralis minor, is generally the first set to become infected, it must
be remembered that the apical or subclavicular group may alone be
affected. When the tumour is situated either at the lower or at the
axillary border of the breast the subscapular group may be the first
to become infected; when, on the other hand, the tumour involves the
inner hemisphere this group generally escapes, or is infected only at a
late stage of the disease.

From the operative point of view the subclavicular glands are by
far the most important. Although diseased, it is often impossible to
feel them by palpation through the floor of the axilla; they not infre-
quently give rise, however, to a feeling of deep-seated resistance or
nodular induration when firm pressure is made over the infraclavicular
triangular depression which corresponds to the intermuscular space be-
tween the clavicular origins of the pectoralis major and deltoid muscles.
It is important that the operator should be familar with the topographical
relations of these glands. They lie in close relation to the superior
thoracic artery, which ramifies in the cellular tissue and fascia covering
the upper two intercostal spaces. When diseased they are liable to
become adherent to the sheath of the highest part of the axillary vein.
Above the glands are the clavicle and subclavius muscle, while immedi-
ately below them is the upper border of the pectoralis minor; in front
of them we have, of course, the pectoralis major and the costo-coracoid
(coraco-clavicular) membrane. It is in the region occupied by these
glands that recurrence was so frequently met with when the operator
contented himself with leaving the muscles and trusting to clearing
the axilla from below.
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The pectoral muscles. We are indebted to Halsted for adding to the
routine operation the removal of the pectoralis major muscle. This step
is called for in the first place to obtain the necessary access for the re-
moval of the subclavicular glands and fatty cellular tissue and fascia at
the apex of the axilla, and in the second place, because Rotter has shown
that the perforating branches of the internal mammary and of the supe-
rior thoracic arteries, after piercing the pectoralis major, pass through
the retromammary tissue into the substance of the breast, and that these
vessels are accompanied by paravascular lymphatics which are efferent
for the breast. After piercing the pectoralis major these lymphatics
occupy the retropectoral fascia and ascend between it and the pectoralis
minor to open into the subclavicular glands. Rotter pointed out, too,
that at an early stage of the disease and before the tumour has become
adherent to the pectoral fascia, the cancer cells may be conveyed by
these channels through the retromammary fat and pectoral muscle to
small lymphatic glands situated in the fascia upon the posterior surface
of the pectoralis major, as well as by the more generally recognized chan-
nels to the axillary glands. He found that dissemination had taken place
by the former route in a third of the forty cancerous breasts he ex-
amined. These paravascular efferent lymphatics only pass through the
sternal portion of the muscle, so that the clavicular fibres need not be
removed in every case. In the cases in which the subclavicular glands
are alone involved, it is no doubt along these retropectoral paravascular
lymphatics that the infection travels.

The sternal portion of the pectoralis major and the pectoralis minor
should therefore be removed as a matter of routine, (1) because either
they or the glands and fascia behind and between them are liable to
be infected, and (2) because it is only by their removal that the surgeon
is able to thoroughly clear the subclavicular space. It is unfortunate
that students in the dissecting-room are encouraged to dissect the axilla
from below ; by approaching it from the front, after removing the sternal
fibres of the pectoralis major and then the pectoralis minor, they would
gain a much better conception of what is meant by a thorough clearance
of the axilla, and they would have the additional advantage of being
able to trace the blood-vessels and nerves from their origin to their
distribution.

The serratus magnus. As a considerable part of the outer hemisphere
of the breast lies upon this muscle, it is obviously important to remove
the deep fascia covering it as well as that covering the upper digitations
of the external oblique muscle of the abdomen. Unfortunately the
fascia here is thin and tends to adhere to the muscles, especially where
they interdigitate and where the lateral branches of the intercostal
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vessels and nerves pierce the fascia. If the tumour be adherent to the
fascia there should be no hesitation in removing along with it a wide
area of the serratus, a portion of the adjacent external oblique, and, if
necessary, a portion of the posterior thoracic nerve.

INDICATIONS FOR OPERATION

Except in the presence of special contra-indications depending for
the most part on the general health of the patient, the radical operation
should be performed whenever there is even a remote possibility of
obtaining a permanent cure.

With regard to palliative operations in advanced cases no definite
rules can be laid down. Each case must be judged on its own merits.
Speaking generally, however, it may be said that palliative operations
should be the exception rather than the rule, and they should not be
undertaken unless there is every reason to believe that the patient’s
life will thereby be prolonged, or that the operation is likely to remove,
or at any rate ameliorate, the mental or physical distress, such as is
occasioned, for example, by the presence of a foul and painful ulcer.

The operation is contra-indicated (1) in the acute or inflammatory
cancer, the so-called mastitis carcinomatosa of Volkmann; (2) in cancer
en cuirasse; (3) when the tumour is associated with multiple lenticular
disseminations in the skin surrounding it; (4) when the tumour is firmly
fixed to the chest-wall; (5) in an elderly patient the subject of an old-
standing atrophic or diffuse cicatrizing carcinoma; (6) when the glandu-
lar mischief in the axilla or in the neck is obviously so extensive as to
preclude all possibility of a permanent cure, and when no palliative
benefit is to be expected from a partial removal of the disease.

THE OPERATION

Preparation of the patient. The disinfection should not be
confined merely to the pectoral and axillary regions, but should include
also the neck, the shoulder, the upper arm, the abdomen down to the
level of the umbilicus, and the back of the corresponding side of the
chest as far round as the spinal column. A carbolic compress should
not be applied over such an extensive skin area for some hours before
the operation, on account of the readiness with which this drug is ab-
sorbed by the skin. If the skin be disinfected the night before the opera-
tion it should be covered simply with sterilized towels (or gauze) kept
in position by a bandage. In nervous patients the writer is satisfied that
it is not necessary to disinfect the skin the night before the operation,
provided it be thoroughly done while the patient is under the anasthetic.
Repeated disinfection of the skin is the reverse of beneficial, as it only
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serves to stir into activity the organisms in the deeper layers of the skin,
and at the same time to diminish its resistance to infection.

For the preliminary cleansing of the skin the writer prefers a solution
containing spirits of green soap and lysol. An advantage of this mixture
is that all the time the skin is being mechanically cleansed with the
soap, the lysol, which is a penetrating antiseptic, is also being well rubbed
in. After washing off the above mixture with normal saline solution the
skin is scrubbed with a large gauze swab freely soaked with Harrington’s
solution,® which is then removed either with sterile normal saline or
with dry sterile gauze.

Dry sterilized sheets should be arranged so as to cover the whole
of the operating table and the patient, except, of course, the immediate
field of operation. A sterilized triangular handkerchief is applied to
the head so as to cover up the hair completely, and a large moist gauze
swab is placed across the neck. The upper extremity on the same side,
enveloped in a sterilized sheet from the tips of the fingers to the middle
of the upper arm, is held abducted to a little beyond a right angle by
a nurse, who should wear a sterilized overall. The anasthetist, who
wears sterilized cotton gloves, should be screened off from the field of
operation by a sterilized sheet, and, if he be an expert at his work, there
is no need for the patient’s face to be exposed to the view of the surgeon.

The anaesthetic. Except in patients who are very feeble and
debilitated, or who are the subjects of cardiac mischief, the writer pre-
fers to perform the operation under chloroform rather than under ether,
as the bleeding is much less with the former drug, and less than half
the number of artery forceps and ligatures are required. The operation
can therefore be more quickly performed under chloroform, and a com-
paratively short chloroform anzsthesia, with little bleeding, produces
no more shock than a more prolonged operation under ether. If ether
be used it should be given by the open drop-method, a sixth to a quarter
of a grain of morphine and a hundredth of a grain of atropine being
given half an hour before the operation.

The operation is from beginning to end a strictly anatomical one,
and it will be described step by step exactly as the writer is in the habit
of performing it. It may be remarked, however, that as long as the
operation is sufficiently radical, and founded on our present scientific
knowledge of the paths of dissemination of the disease, the exact order
of the steps in the technique is a matter of secondary importance.

The skin incision. In the development of the modern opera-
tion a good deal of attention has been devoted to the planning

1 Commercial alcohol (94¢), 640 c.c.; hydrochloric acid, 60 c.c.; water
300 c.c.; corrosive sublimate, 0.8 gramme.
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of the skin incision. While it is better to err on the side of removing
too much rather than too little skin, it is essential to bear in mind that
whatever be the size and shape of the area of skin ablated, the part
which overlies the tumour, and not necessarily the nipple, should occupy
its centre. It is a mistake always to make the skin incision coequal
with the outline of the mammary prominence; to do so in the case
of a tumour placed at the circumference of the mamma would result
in the sacrifice of an unnecessary amount of skin in one direction, and,
what is still more important, in the removal of too little skin in the
neighbourhood of the tumour. The tendency to depart too much from
the wide elliptical incision with well-prolonged extremities has not always
been in the direction of improvement.

The incision should be planned with the object of removing not only
the breast and axillary contents, but also for the purpose of removing
a still wider area of the circummammary fat and deep fascia. The
objection to some of the incisions which have been recommended for
the radical operation is that while they remove an unnecessary amount
of skin in the average case, they do not allow of a sufficiently free
removal of the subcutaneous tissue and deep fascia beyond the circum-
ference of the breast.

The entire incision may be described as consisting of three parts,
viz. (a) an ablation or delimiting portion, (b) an axillary portion, and
(¢) an epigastric portion. '

(a) When the tumour is placed behind the areola, the ablation in-
cision should take the form of a wide ellipse, or of an oval, placed with
its long axis parallel to the lower border of the pectoralis major. The
width of the ellipse will depend partly on the size and configuration of
the mamma, and more especially on whether the skin is tacked down to
the tumour, and if so, to what extent. If the skin be freely movable over
the tumour, the ellipse need not necessarily include the whole of the
mammary prominence, but if the skin be at all involved the ablation in-
cision should be more or less circular, as it is wiser to err on the side of
removing too much rather than too little skin, and all question as to the
possibility of subsequent closure of the wound should be kept in the
background. .

When the tumour is placed at or near the circumference of the breast,
the delimiting portion of the incision must be modified so as to bring
the tumour as nearly as possible in the centre of the ablated area. This
can easily be done by simply bowing out one side of the ellipse well
beyond the tumour, or, what is often more convenient, by adding to the
delimiting incision a more or less V-shaped incision so as to remove
an additional triangular area of skin with its base formed either by the
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upper or the lower segment of the main incision, depending on which
hemisphere the tumour is situated in (see Fig. 24).

When the triangle is taken from the upper flap, the lower one, which
is always the more redundant, can often be made to fill in the gap;
if, however, the triangle be taken from the lower flap, the wound can
sometimes be closed completely by suturing it in a T-shaped fashion.
The various plastic methods employed for partially or completely closing
the wound will be referred to later.

(b) The axillary portion of the incision extends from the upper and
outer angle of the ablation incision along, or a little above, the anterior
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F16. 24. INcisioN ForR THE CoMPLETE OPERATION FOR A CARCINOMA OCCUPYING
THE UPPER OUTER QUADRANT OF THE BREAST.

fold of the axilla to a point an inch or so below its junction with the
upper arm.

(¢) The epigastric portion of the incision, for the necessity of which
we are indebted to Handley, is carried from the lower and inner angle of
the delimiting incision downwards and inwards across the epigastric
triangle to end at the opposite costal margin 2 to 3 inches below the
infrasternal notch.

Reflection of the upper flap. The upper flap, which should be
reflected first, is dissected upwards as far as the lower border of the
clavicle and inwards to the opposite edge of the sternum. While this
is being done the assistant facilitates the process by grasping the edge
of the flap with suitable grip-forceps so as to keep it stretched upwards.
It is both time-wasting and superfluous to apply forceps to any but the
more freely bleeding points.
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Securing the pectoral branches of the acromio-thoracic
axis. These vessels, which arise from the thoracic axis (thoraco-

acromial) a little below the middle of the clavicle, descend behind and at
right angles to the interval between the sternal and clavicular fibres of
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F16. 25. THe CoMPLETE OPERATION FOR CARCINOMA OF THE MAMMA. Re-
flection of the flaps. Shows the extent to which the upper and lower flaps must
be reflected in order to remove the whole of the breast tissue, and a still wider
area of superficial and deep fascia. The forefinger is inserted in the interval be-
tween the clavicular and sternal origins of the pectoralis major so as to hook
forwards the pectoral branches of the acromio-thoracic axis and branches of the
external anterior thoracic nerve. a, Fascia covering the coraco-brachialis muscle;
B, Fascia covering the short head of the biceps muscle; ¢, Breast tissue covering
the sternal fibres of the pectoralis major; b, Clavicular fibres of the pectoralis
major; E, Pectoral branches of the acromio-thoracic axis and branches of the
external anterior thoracic nerve; F, Sternum; G, Infrasternal notch; H, Aponeu-
rosis covering the rectus abdominis muscle; K, External oblique muscle; L, Breast
tissue; M, Fascia covering the latissimus dorsi muscle.

the pectoralis major. To reach them this interspace is opened up first
with the handle of the knife, and then with the left index-finger, which
is thrust deeply through the costo-coracoid (coraco-clavicular) membrane
so as to hook the vessels forwards along with the external anterior
thoracic nerve; these are then divided between two artery forceps. By
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this preliminary step one of the main sources of blood-supply to the
breast is controlled at an early stage of the operation. Before proceeding
to the next step the flap is covered with a large gauze swab wrung out
of hot normal saline solution.

Reflection of the lower flap. The assistant now grasps and
pulls the mamma towards him while the surgeon dissects back the lower
flap to a little beyond the edge of the latissimus dorsi. The upper part
of the flap is reflected so as to expose the outer wall of the axilla and
the adjacent portion of the upper arm. During this part of the dis-
section it must be kept in mind that the lower part of the axillary vein
lies immediately under the deep fascia, and that with the-arm abducted
the vessel is projected forwards by the head of the humerus. The lower
part of the flap should be dissected down so as to lay bare the superficial
fascia of the epigastric triangle as well as that covering the upper digita-
tions of the external oblique muscle of the abdomen.

In dissecting back the flaps care should be taken to keep as close to
the skin as is consistent with its vitality, otherwise one is very liable
to cut into the breast tissue. This is especially important in the case
of the lower flap, as the pectoral group of lymphatic glands when enlarged
and diseased often lie close beneath the integuments covering the base
of the axilla. If a malignant gland be accidentally cut into, it should
be immediately removed, and, to avoid infecting the wound with cancer
cells, a fresh knife should be taken.

Division of the insertion of the pectoralis major. The arm
is slightly lowered by the nurse so as to relax the pectoralis major, the
sternal fibres of which are divided from without inwards close to their
insertion, the left forefinger being passed beneath the fibres so as to
hook them forwards away from the axillary vessels.

Detachment from the chest-wall of the sternal portion of
the pectoralis major along with the breast, the circummam-
mary fat, and the deep fascia. The upper border of the sternal
portion of the pectoralis major is grasped by the operator’s left hand
and put on the stretch, while the right detaches the subcutaneous fat
and the origin of the pectoralis major from the sternum and costal
cartilages from above downwards, the assistant meanwhile applying
forceps to the perforating branches of the internal mammary vessels,
if possible before they are divided. When the lower end of the sternum
has been reached, the circummammary fat and deep fascia are dissected
off the epigastric triangle along with the upper part of the anterior
sheath of the recti, the muscular branches of the superior epigastric
artery being clamped. Next, the fat and deep fascia, along with the
lower and outer part of the breast, are cleanly dissected off the upper
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digitations of the external oblique, the lower part of the serratus magnus,
the pectoralis minor, and, finally, off the inner and posterior walls of
the axilla as far back as the latissimus dorsi. The breast and pectoral
muscle, with their deep surfaces directed upwards, are turned backwards
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F16. 26. FURTHER STAGE OF THE COMPLETE OPERATION FOR CARCINOMA OF
THE MamMA. Division of the pectoralis major. The pectoral branches of the
acromio-thoracic (thoraco-acromial) axis are clamped and divided; the upper
part of the sterno-chondral origin of the pectoralis major is detached, exposing
the upper part of the pectoralis minor and the first intercostal space. A, Clavic-
ular fibres of the pectoralis major; B, Pectoralis minor; c, Pectoral branches of
the acromio-thoracic (thoraco-acromial) axis; b, First external intercostal mus-
cle; E, Anterior perforating branch of the internal mammary artery; r, Upper
part of the sternal portion of the pectoralis major turned downwards so as to
expose its deep surface; G, Breast tissue; H, Latissimus dorsi muscle covered by
fascia; K, Cut surfaces of the sternal fibres of the pectoralis major divided close
to their insertion.

over the posterior fold of the axilla, and left attached to the remaining
fascia and fatty contents of the space.

Removal of the pectoralis minor. With a few touches of the
knife the fascia at the upper and lower borders of the pectoralis minor is
divided, and the finger is passed under the muscle close to its origin so as
to hook it forwards while it is being detached from the ribs. The muscle
is then reflected upwards and outwards and removed by dividing it close
to its insertion into the coracoid process. Blunt dissection may be
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employed to free the under surface of the muscle as it crosses the axillary
vessels. The blood-vessels which supply the muscle will be found to
enter its deep surface close to its insertion.
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Fi6. 27. FURTHER STAGE OF THE COMPLETE OPERATION FOR CARCINOMA OF
THE MAMMA. Exposure of the axilla. The sternal portion of the pectoralis
major, along with the breast, circummammary fat, and deep fascia, has been de-
tached from the muscles of the chest-wall from within outwards and from below
upwards, and folded back over the posterior fold of the axilla. The pectoralis
minor is still in position. A, Internal anterior thoracic nerve; B, Clavicular fibres
of the pectoralis major; c, Pectoral branches of the acromio-thoracic (thoraco-
acromial) axis; b, Pectoralis minor; E, External intercostal muscle; F, Serratus
magnus: G, Infrasternal notch; H, Left rectus abdominis muscle; x, External
oblique muscle; L, Latissimus dorsi muscle; M, Retromammary fascia; N, Posterior
thoracic nerve; o, Posterior surface of the pectoralis major; p, Divided sternal
fibres of the pectoralis major. ;

Dissection of the axilla. The whole of the anterior wall of the
axilla having been removed, the operator now proceeds to make a clean
dissection of the axilla from above downwards, and not from below
upwards as in the old operation.

The clavicular fibres of the pectoralis major are retracted upwards
while the operator clears away the cellular tissue and fascia covering
the upper two intercostal spaces. In continuing the dissection inwards
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towards the vein the remains of the costo-coracoid (coraco-clavicular)
membrane are removed along with the infraclavicular glands and fat.
The sheath of the upper part of the axillary vein and the small superior
thoracic vessels are also removed. Every particle of fatty tissue must
be cleared away as high up as the sheath of the subclavius muscle, the
first rib, and the subclavian vein, and when the subclavicular glands
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Fi16. 28. FurTHER STAGE OF THE COMPLETE OPERATION FOR CARCINOMA OF
THE MAMMA. Division of the pectoralis minor. The pectoralis minor has been
detached at its origin and thrown upwards, exposing the blood-vessels which enter
its deep surface close to its insertion. A, Deep surface of the pectoralis minor
with blood-vessels, B, entering it; c, Clavicular fibres of the pectoralis major; b,
Pectoral branches of the acromio-thoracic (thoraco-acromial) axis; g, External
intercostal muscle; r, External oblique muscle; 6, Serratus magnus muscle; H,
Posterior thoracic nerve.

are extensively involved the clavicular fibres of the pectoralis major
must be removed. The cephalic vein need not be injured. Not infre-
quently the axillary artery is freely exposed as well as the vein, and
when the acromio-thoracic (thoraco-acromial) axis has to be ligatured,
care must be taken not to divide it too close to its origin from the
axillary. In separating the fat and glands from the remainder of the
axillary vein the dissection should be carried from above downwards
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and from without inwards. The sheath of the vessel should also be
removed. Before dividing the tributaries of the vein, forceps are
applied to them close to their termination, a stump being left to form
a pedicle only just long enough to prevent the ligature from slipping.

When the subscapular vessels are reached, at the level of the lower
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F16. 29. FURTHER STAGE OF THE COMPLETE OPERATION FOR CARCINOMA OF
THE MAMMA. Clearing the axilla. The pectoralis minor muscle has been re-
moved and the axilla has been cleared from above downwards. A, Axillary fat
and lymphatic glands; B, Tendon of the latissimus dorsi; ¢, Ulnar nerve; b, Long
subscapular nerve; E, Cut edge of the pectoralis major; r, Internal cutaneous
nerve; G, Coraco-brachialis muscle; H, Musculo-cutaneous nerve; k, Median
nerve; L, Axillary vein; M, Cut edge of the pectoralis minor; N, Axillary artery;
o, Clavicular fibres of the pectoralis major; p, Third rib; g, External intercostal
muscle; R, External oblique muscle; s, Infrasternal notch; T, Rectus abdominis
muscle ; U, Serratus magnus; v, Retromammary fascia reflected from the serratus
magnus; w, Posterior thoracic nerve; x, Subscapularis muscle; v, Subscapular
vessels; z, Posterior surface of the pectoralis major.

border of the subscapularis muscle, they are divided between two forceps
at a little distance from the main vessels, and their distal portions are
removed along with the fat and glands which surround them. During
this procedure the dorsal (circumflex) scapular vessels are clamped and
divided, but the long subscapular nerve can generally be isolated and
preserved. When the subscapular chain of glands is especially implicated,
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as is liable to be the case when the tumour is situated in the lower and
outer margin of the breast, it is often necessary to remove the nerve
along with the vessels. Unless the glands at the posterior wall of the
axilla be extensively involved, it is seldom necessary to interfere with the
structures which leave the axilla by passing through the quadrilateral
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F16. 30. FurTHER STAGE OF THE COMPLETE OPERATION FOR CARCINOMA OF
THE MAaMMA. The axilla cleared. The breast, the pectoral muscles, and deep
fascia have been removed and the axilla cleared. A, Coraco-brachialis muscle;
B, Ulnar nerve; c, Internal cutaneous nerve; b, Cut edge of the pectoralis major;
E, Median nerve; F, External cutaneous nerve; G, Cut edge of the pectoralis
minor; H, Clavicular fibres of the pectoralis major; k, Axillary artery; L,
Axillary vein; M, Subclavius muscle; N, External intercostal muscle; o, Infra-
sternal notch; p, Rectus abdominis muscle; @, External oblique muscle; r, Ser-
ratus magnus muscle; s, Posterior thoracic nerve; T, Latissimus dorsi; u, Sub-
scapularis muscle; v, Long subscapular nerve; w, Subscapular artery.

intermuscular space, viz. the posterior circumflex (humeral) vessels and
the circumflex (axillary) nerves. The musculo-spiral (radial) nerve is
sometimes exposed, but it is not likely to be injured.

Having exposed the axillary vein in its whole extent, the clearing
out of the axilla is completed by making a clean dissection of its inner
and posterior walls, that is to say, by cleaning the serratus magnus,
the subscapularis, and the axillary portion of the latissimus dorsi. When
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the axilla is comparatively free from disease, the fatty fascia can usually
be stripped off the subscapular muscle by gauze dissection carried in
a direction from above downwards and from without inwards. Unlike
the long subscapular nerve, the middle subscapular is closely bound
down to the muscle and is, therefore, protected from injury. The an-
terior part of the serratus having already been cleansed at an earlier stage
of the operation, ziz. when the lower and outer quadrant of the breast
and deep fascia is dissected off the chest-wall, only the fat and fascia
covering the posterior part of the muscle and the gutter-like interval
between it and the subscapularis remains to be cleansed. The posterior
thoracic nerve, which is met with at this stage of the dissection, can
generally be preserved. The lower part of the gutter is bounded ex-
ternally by the inner surface of the latissimus dorsi, between which
and the serratus is a quantity of fatty tissue containing a plexus of
veins formed by the anastomosis between the veins of the chest-wall
and those which go to form the subscapular vein. In securing these
vessels with forceps care should be taken not to include the branches
of the long subscapular nerve just where they are about to enter the
latissimus dorsi.

The breast and axillary contents, which are attached only in the
region of the posterior fold of the axilla, are now completely detached
by dissecting them off the outer aspect of the latissimus dorsi, and from
the adjacent subcutaneous tissue at the attachment of the axillary portion
of the lower flap. The nearer the primary tumour approaches the axillary
margin of the breast, the further back should the fat and deep fascia be
removed beyond the edge of the latissimus dorsi.

Either at this stage, or immediately before suturing the wound,
it is a good plan, especially in well-nourished patients and in those pos-
sessing an abundance of breast tissue, to put the lower flap on the stretch
with its raw surface directed upwards, while the operator, with a pair
of large scissors curved on the flat, trims away any excess of the sub-
cutaneous tissue upon its deep surface.

Before leaving the axilla the operator returns to its apex for the
purpose of clearing out the recess which extends upwards behind the
vessels towards the root of the neck. The vessels themselves are re-
tracted upwards and outwards, and in clearing the space the upper part
of the postenor thoracic nerve is again encountered; it is here accom-
panied by a vein which may give a little trouble if it is injured close to the
axillary, into which it opens high up on its posterior aspect. When all
the fatty tissue has been removed it will be found that the space does
not extend uninterruptedly into the root of the neck, but that it is roofed
in by a fairly well defined fascia. Unless the disease is advanced it is
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comparatively seldom that one finds the glands in this situation palpably
diseased. If they should be, and if they are at all adherent to the apical
fascia, it is advisable to clear out the supraclavicular triangle even al-
though the glands in it are not obviously diseased.

As a rule, it will be found a comparatively easy matter to separate
malignant glands from the axillary vein, provided one keeps inside the
sheath. When, however, the sheath as well as the glands are firmly
adherent to the vein, a portion of the latter must be resected. As a result
of this procedure there is often a certain amount of cedema of the arm,
but this is not likely to be permanent as long as suppuration does not
occur, and provided also that the cephalic vein and the portion of the
main trunk proximal to it are left uninjured.

Handley has shown that the persistent brawny swelling of the arm
is not due to pressure of diseased glands on the vein, but to cancerous
permeation followed by perilymphatic fibrosis and destruction of the
lymph-vascular system of the deep fascial lymphatic plexus of the whole
circumference of the upper arm, the result being that the lymphatic
system of the breast is completely cut off from that of the trunk. In
these distressing cases Mr. Handley has had good results from the ‘in-
troduction into the subcutaneous tissue of the swollen arm of a number
of buried silk threads, running longitudinally upwards from the wrist
to terminate in the loose and healthy areolar tissue in and beyond the
axilla, and spaced out at convenient intervals around the limb,’ an
operation which he proposes to designate as lymphangioplasty (see
Vol. 1, p. 538).

The axillary artery and main nerves, being separated from the
glands by the axillary vein, are seldom involved until the disease has
reached an advanced stage. It is true that a portion of the artery may be
removed without gangrene occurring, but the probability is that in the
cases calling for such a procedure the disease is so advanced that recur-
rence is practically inevitable. In one case, in order to remove the glan-
dular disease, the writer was obliged to divide the acromio-thoracic
(thoraco-acromial) artery so close to the main trunk that the latter had
to be ligatured immediately above and below the origin of the vessel.
No harm resulted, but the patient died ultimately of recurrence.

Ligature of the vessels and drainage. Before closing the
wound all bleeding should be arrested, special care being taken to see
that the ligatures are applied to the perforating branches of the internal
mammary in such a way that they do not slip. In all cases in which
the wound can be completely closed it is certainly wiser to drain the
axilla by introducing a tube through a stab opening in the posterior flap
immediately in front of the latissimus dorsi, about the level of the angle
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of the scapula. The tube, which should be 3 or 4 inches in length and
about the thickness of the little finger, is placed along the gutter formed
by the junction of the inner and posterior walls of the axilla; it should
not be so long as to cause pressure on the axillary vessels, and it is
better to fix it to the skin opening with a suture rather than simply to
transfix it with a safety-pin.

Closure of the wound. If the operation be performed by the
long incision and extensive flap dissection above described, it is safe
to assert that in cases in which the skin is neither visibly nor palpably
involved the edges of the wound can generally be approximated. When,
however, the skin is involved, and especially when the tumour is pe-
ripheral, some ingenuity and experience are called for in order to close
the wound. In cases in which extra skin has been removed in the sternal
region, the axillary flap, which is often a little redundant, can some-
times be made to fill in the gap. It not infrequently happens, however,
that in attempting to close the gap by dragging the lower flap in-
wards, it becomes so tightly stretched across the axilla as to interfere
with the abduction of the arm. To overcome this difficulty the lower
flap must in the first place be dissected well back beyond the posterior
fold of the axilla, and at the same time well freed from the upper part
of the inner aspect of the upper arm. Having done this, an incision
about 3 inches in length is carried backwards into the flap at right
angles to the main incision, beginning at a point about 2 inches below the
apex of the axilla. By this extra incision the skin which roofs over
the axilla can be turned downwards and inwards and stretched across
the chest-wall so as to meet the upper flap. The V-shaped gap which
is left in the axillary portion of the lower flap is filled in by bringing
down the somewhat triangular projection of the upper flap which exists
at the junction of the ablation and axillary portions of the main incision
(see Fig. 31). By this procedure, which is as simple as it is valuable,
the redundant skin of the axilla is utilized to fill in the gap without
leaving behind a tight band which would interfere with abduction of
the limb by anchoring the upper arm to the side of the chest. Mr.
Handley objects to making the original axillary incision along the an-
terior fold of the axilla on the ground that it leaves a cicatrix which, by
its contraction, is liable to interfere with abduction by dragging on the
arm. The writer has almost invariably carried his incision a little in
front of the anterior fold of the axilla, and he has always found that the
complication referred to by Mr. Handley is effectually prevented, by the
additional incision above described. Mr. Handley prefers to curve the
axillary portion of the incision downwards towards the posterior fold.
The advantage, however, of including the skin of the axilla in the lower
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rather than in the upper flap is that it can be more conveniently made use
of for plastic closure of the wound.

When the tumour is situated towards the outer margin of the breast,
and a more or less V-shaped or tongue-like additional portion of skin
has been ablated from the lower flap, the gap in it can sometimes be
filled in simply by dissecting the flap considerably further back and
closing the deficiency by uniting its edges at right angles to the main
wound. In other cases, especially when an extra amount of skin has
been removed towards the inner margin of the breast and the addition

Fic. 31. CicaTtrix LEFT AFTER CoMPLETE OPERATION FOR CANCER OF THE
MaMMa. A plastic closure of the wound was effected by turning in a flap from
the axilla in the manner described on p. 81. The dots have been placed at the
extremities of the various parts of the cicatrix.

of a straight incision carried backwards into the lower flap at right angles
to the main wound is not sufficient to meet the case, a flap may be dis-
sected up from the lateral aspect of the chest and turned inwards, accord-
ing to the following method introduced by Warren. An incision is
carried from the edge of the posterior flap at the level of the lower part
of the axilla at right angles to the long axis of the main wound for
about 3 inches, after which the knife is carried vertically downwards
paralle] to the edge of the main incision for about 4 inches. The some-
what tongue-shaped flap is then dissected down and turned forwards and
inwards across the gap so that its extremity may be stitched to the inner
edge of the main wound. In some cases, instead of making one large




OPERATIONS FOR CARCINOMA 83

flap as described above, it is more convenient to turn in two smaller
ones according to the earlier method employed by Warren.

Another method which contributes towards the closure of the gap
is to undermine the upper inner flap more extensively, and to dissect
the opposite breast off the pectoralis major muscle, so that it can be
dragged over towards the affected side. The anterior perforating
branches of the opposite internal mammary artery are divided and must
be ligatured. The extent to which the size of the gap can be reduced by
this plan is rather disappointing unless it be carried to an extreme degree,
which is undesirable on account of the deformity which it produces.

When the skin is so extensively involved that a large ‘ dinner-plate’
incision is called for, it is impossible, especially in spare women, to close
the wound completely by any plastic operation, however skilfully planned.
Having closed the wound as far as possible, the raw surface which re-
mains should be covered with Thiersch grafts taken from the front of the
patient’s thigh. This should be done at the same operation rather than
subsequently, and if the assistant has had some experience in cutting the
grafts, and has them ready prepared by the time the surgeon has com-
pleted the suturing, the process adds very little to the duration of the
operation and practically nothing to its risk. The grafts should be
cut as large as possible; they should be applied with their edges slightly
overlapping, and before applying the dressing care should be taken to
see that all air-bubbles are pressed out from beneath them, and that their
edges are well flattened out. The grafted area should be covered with
silver foil, according to the plan originally introduced at the Johns
Hopkins Hospital, or with strips of gutta-percha tissue. The raw sur- -
face left on the thigh is covered with either of these materials, over which
is applied a sterilized gauze compress, fixed either with a bandage or
with strips of adhesive plaster applied spiral fashion.

In closing the wound the writer prefers to use interrupted sutures.
They take rather longer to introduce than a continuous suture, but they
possess the advantage of allowing a certain amount of the wound exudate
to escape between them, and they are better adapted for plastic work.
Silkworm-gut is used for the deeper sutures, while horsehair will be
found most suitable for the intervening superficial sutures.

Dressing of the wound. To cleanse the large skin area previous
to the application of the dressing, a good plan is to cover the whole
of the front of the chest and upper abdomen with a large gauze swab
soaked in a 1% solution of lysol. By pressing the wet gauze firmly
against the skin, it will be found on removing it that the surface is
freed from blood. Any excess of lysol is then wiped off and a large
square of several-ply gauze, wrung out of warm normal saline or a
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very weak carbolic or sublimate solution, is applied over the front of the
chest and abdomen, well down below the umbilicus. Over this is placed
a liberal supply of sublimated wool. The patient is then carefully
rolled well over towards the sound side while a similar dressing is
applied to the back, care being taken to see that plenty of sublimated
wool is used, as it is here that the wound exudate is most likely to
reach the surface. Before applying the posterior dressing, however, the
soiled sheet upon which the patient has been lying should be removed
and a clean one substituted. Too much stress cannot be laid on the
importance of applying the dressing over a wide area after the opera-
tion for cancer of the breast. In addition to covering the chest and
axilla the dressing should extend down to the pelvis and well up to
the neck; an extra pad of wool is placed over the base of the axilla, and
the upper arm should be covered in down to the elbow. The dressing
is secured in position by means of two or three domet bandages which
should be carried over the top of both shoulders.

The limb should be placed with the upper arm abducted to the level
of the shoulder, the forearm being left free and merely comfortably
supported on a pillow in the pronated position with the elbow flexed
to about a right angle. No splint is required if the shoulder and upper
arm be surrounded with plenty of wool secured in position by a well-
applied 