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of the prostate by delineating the normal prostate below the vesical
growth, by observation of the urethral length, which is not increased
unless the cancer is prostatic, and by cystoscopy, which shows an
intravesical growth, but commonly fails to make out a prostatic one.
Treatment.— Extirpation of the prostate has been done 8 times
(von Frisch). Five of the patients died within two months, 2 sur-
vived nine months (Czerny, Verhoogen), and 1 fourteen months
(Billroth) ; but all these died of recurrence. Such a record discour-
ages the hope of radical cure by the knife. Indeed, the well-known
rapidity with which secondary glandular involwn‘mnt -taks}s pl:ac-e
precludes expectation of any very brilliant results in athls dﬂ"t’(f*tl()n.
Yet partial prostatectomy has given results which, 1f not 1)1’111!‘&‘1.1'{,
are at least slightly encouraging. Two of von Frisch’s cases (mid-
dle lobe) remained well one year, and a case operated upon by Socin
for sarcoma of the right lobe remained well two years.
Palliative treatment is almost equally futile. 1In the early
stages, sedatives, tonics, and the catheter (if there is retenfinnf) may
relieve the symptoms somewhat. Later, opium, suprapubic cystoto-
my, as for cancer of the bladder (p. 422), and colostomy, as soon as
the rectum beeomes ulcerated or obstructed, are the chief elements of
palliative treatment.

CHAPTER XXI

THE BLADDER: ANATOMY, PHYSIOLOGY, EXAMINATION—
1 XSTROPHY OF THE BLADDER

ANATOMY

Tue bladder is a muscular sac lying, in the male, between the
rectum and the pubes when empty, and distending, when full, into an
oval bag occupying more or less of the hypogastrium (IFig. 86).
Tts position is fixed below by the urethra, by the pelvie faseia, which,
after lining the cavity of the true pelvis, is reflected upward and
lost on the bladder and rectum (as pubo-prostatic and inferior vesi-
cal ligaments), and by the recto-vesical fascia, which binds the pros-

tate and the neck of the bladder to the rectum. The muscunlar tissue
of the organ is covered on the outside by peritoneum, on the inside
by mucons membrane. Above and on the sides the peritoneum cov-
ers the bladder, but is attached loosely, especially at the base, so
as to offer no obstacle to any change in shape or position of the
viscus.

A knowledge of the peritoneal reflections upon the bladder is
essential to a correct understanding of the operations of epicystotomy
and suprapubie aspiration. When the bladder is empty it lies con-
tracted hehind the pubes; the peritoneum leaves the abdominal walls
at the symphysis, and passes at once to the bladder, over which it is
spread, and thence reflected upon the rectum from the base of the
bladder, so that, when the latter is absolutely or even partially empty
no trocar or aspirating needle may reach it from the anterior abdom-
inal wall without traversing the peritoneal cavity. ;

Very different, however, is the condition of the viseus when dis-
tended. Then, as its cavity fills nup, the peritoneum is carried with
it. In this way the distended bladder carries up the peritoneum in
front, so that in extreme retention a distance of 2 to 5 cm., or even
more, above the symphysis becomes bare of peritoneum. Hence the
election of the region immediately above the pubes for aspiration
and the necessity of filling the bladder before attempting suprapubic
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cystotomy. The relation of the peritoneum to the bladder also
varies behind. When the viscus is distended the peritonenm barely
reaches the blind ends of the seminal vesicles; when empty it de-
scends between them almost to the prostate. :

The shape of the bladder varies with age. The bladder of an
infant is ovoidal in shape with its long axis running downward and

Tic. 86—MEepiax Seerrony oF A Frozex MALE SuBJECT.

The small intestine is removed. 1. peritoneum ; 6, opening of the ureters ; 8, internal sphincter
vesicee : 9, external sphineter, with the compressor urethree muscle ; 10, dorsal vein of the
penis ; 15, bulbo-cavernosus musele ; 16, bulb of the urethra ; 17, sphincter ani; 21, utricle]
24, isthmus of prostate ; 29, seminal vesicles. (Henle.)

a little forward and its apex at the urethral orifice. Tt lies when
full almost entirely out of the pelvis. As age advances the bladder
sinks into the pelvis, assumes an almost spherical shape when filled,
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and possesses a flattened floor in the region of the trigone. Later
still the bas fond appears with its attendant ills (p. 259).

The muscle of the bladder is composed of three coats—external,
middle, and internal. The external or longitudinal coat consists of
sumerous fibres running from the prostate up over the fundus, where
they are met by a similar set of fibres from the anterior surface. On
the place of meeting there is often a swirl or “cowlick” of muscle
fibres (Versari!). Over the sides of the organ the longitudinal layer
is thin and unimportant. Its fibres ave closely connected with the

Fic. 87—Lower Parr oF THE MALE BLADDER, WITH THE BEGINNING OF THE URETHRA.
Exposed by ineising the anterior wall and laying it open. &, ureter; 4, opening of the ureter;
9. vas deferens ; 9, colliculus seminalis ; 7, centre of trigone ; 8, section of prostate ; 10, orifice
of the common ejaculatory duet ; 11, opening of utriele ; 72, mouths of prostatie gland-duets ;
1. interureteric fold. (Henle.)

prostate and the deep layer of the recto-vesical fascia, and intermin-
gle with the deeper layers of the bladder muscle. The middle layer
forms the bulk of the vesical musele. Its fibres are densely interlaced
and have a generally cirenlar character. The internal layer of mus-
cle consists of a few scattering bundles of longitudinal fibres, so irreg-
ular and inconspicuous that some anatomists deny their existence.
The trigone is a part of the bladder wall deserving special men-
tion. Tt is a triangular region with sides some 2 cm. long lying
between the orifices of the urethra and the two ureters (Fig. 87).

1 Guyon’s Annales, 1897, xv, 1089.




T

328 SURGICAL DISEASES OF THE GENITO-URINARY ORGANS

The muscle here is denser than elsewhere in the organ. A few fibres
derived from the longitudinal coats of the ureters and urethra
spread over its internal surface. A bundle of these fibres running
along the base of the triangle is known as the muscle of Bell
The dense muscle tissue of the trigone has been declared by Kal-
ischer to be part of the internal urethral \phme er (p. 240). This
interpretation, though novel and startling, is very ably supported by
its author.

The mucous membrane of the bladder is of a pale salmon colour,
remarkably insensitive in health, covered by a stratified pavement
GplThLlll‘Llll, and lying in folds when the bladder is contracted, except
over the trigome, where it is always smooth. The glands are not
numerous, except on the trigone and near the neck. Th hey are ex-
ceedingly small, and Compmed of clusters of simple foll icles. The

coats of the bladder are united by connective tissue, which is every-,

where loose, except at the trigone.

The bladder is arbitrarily deseribed as having four sides—ante-
rior, posterior, and two lateral. These four sides meet above in the
fundus, below and in front in the neck, which is the urethral orifice.
The trigone and surrounding portions of the posterior wall are
spoken of as the floor. The ureters pierce the floor of the bladder
obliquely and open at the angles of the trigone (p. 469).

The arteries of the bladder are the superior, middle, and inferior
vesical. They anastomose freely. The veins are numerous and lie
in three planes 2 subserous, the intermuscular, and the submu-
cous. They anastomose freely with one another and with the pros-
tatic plexus, and the plexus of Santorini above the neck of the blad-
der. They empty into the hypogastric veins. The lymphatics of the
bladder wall were overlooked by the older anatomists, but their ex-
istence has been repeatedly verified of late years. They run chiefly
beneath the mucous membrane and empty into several small amupa
of glands lying about the bladder itself and thence into the iliac
glands along the internal and common iliac vessels. These iliac
glands are commonly infected by vesical neoplasms. The lumbar
glands are less fleqnont]\ iny oh‘ed the inguinal glands very rarely
(Pasteau ).

The fetal bladder is connected with the allantois by the wrachus,
and this canal, closing at the time of birth, persists as a fibrous, sub-
peritoneal cord connecting the fundus of the bladder with the umbili-
cus. This canal very e\mepflon‘ﬂlx remains patent throughout the
whole or a part of its length.

1 Btat du systéme lymphatique dans les maladies de la vessie et de la prostate,
Paris, 1898, p. 48.

THE BLADDER

PHYSIOLOGY

Capacity.—The capacity of the bladder is physiological, not ana-
tomical (Guyon). Although in actual size the healthy bladders of
different individuals do not differ materially, the actual capacity of
the organ depends upon its sensitivenmess, and this sensitiveness
varies at different times and with different individuals. The physio-
logical capacity of the bladder, the amount of urine an ordinary
bladder holds when the desire to urinate is first felt, is about 250

. (8 ounces).

Senmtweness —The 1 ma]th\ bladder is quite insensitive to touch,
but very sensitive to tension. Thus a sound may be poked about 1‘11
the bladder and cause no sensation whatever except in the prostatic

urethra. On the other hand, the torture of * holding water ” re-

*(uires no comment. The sensitiveness of the bladder may be dimin-

ished by habit; beer-guzzlers and diabetics do not urinate more oftep
than those who pass perhaps only half as much urine. The sensi-
tiveness is, on the other hand, increased by nervousness and by in-
flammation.

Absorption.— Although the point is disputed, it is probable that
the mucous membrane of the healthy bladder is practically as imper-
vious as the skin. But fluids are rapidly absorbed through the mu-
cous membrane of the posterior urethra, and also through the blad-
der epithelium when inflamed.

Contraction: Urination.— Man urinates with his bladder, not
with his urethra,” says Guyon; but, though all are agreed thus far:,
there are diverse explanations of the mechanism of urination. (Cf.
Rehfisch,! Ultzmann,® (h13_w:>n,3 Versari.*) = The known facts upon
which we may depend are: 1. The vesical sensitiveness to tension.
9. The more marked sensitiveness of the posterior urethra, and the
desire to urinate and the sensation of urination provoked by passing
an instrument into it. 3. The presence of only one xoluntar} muscle
to guard the outlet—rviz., the external sphincter or cut-off musc_le.
4. The incontinence of urine that results from distortion of or in-
jury to the internal sphincter. Upon these may be built up thel f.ol—
lowing plausible theory: The internal sphincter is the true gnardian
of the bladder. Tt remains closed, or at least sufficiently contracted
to keep the urine out of the prostatic urethra while the bladder
slowly fills. When the bladder has become distended to its physio-

1 Virchow's Archiv, 1897, cl, 111.
2 Deutsche Chir., v. Billroth. u. Liicke, 1890, lii, 8. :
8 Lecons cliniques, 1% édition, 1896, ii, 879. £ Op. cit.
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logical capacity the desire to urinate is felt, the bladder begins to
contract, and, by means of a reflex carried out in the lumbar portion
of the cord and comparable to similar reflexes in the other hollow
viscera, as it contracts its sphincter opens and the urine penetrates
the posterior urethra. A sharper desire to urinate is felt, and if this
is acceded to by voluntary relaxation of the external sphincter, the
bladder slowly contracts and empties its contents through the open
channel, the last drops being ejaculated by the piston-stroke spasm
of the deep urethra, or the stream cut off by a sharp contraction of
the voluntary muscle. But if the desire to urinate is not acceded to,
the outflow of urine is prevented by a conscious, voluntary contrac-
tion of the external sphincter and the desire for a time passes over,
perhaps because the internal sphineter closes again, drives the few
drops back into the bladder, and holds out a while longer. Then the
desire retuins, each time more imperiously, until it is satisfied.

EXAMINATION OF THE BLADDER

In most cases examination of the bladder is confined to exami-
nation of its contents. The patient is made to urinate in two glasses
(p. 83), and from the contents of the second glass the nature of the
contents of the bladder is inferred and some estimate of its condition
obtained. To ascertain the capacily of the bladder a warm solution
of boric acid is slowly introduced through a catheter until the hlad-
der can hold no more. The amount of residual urine is learned by
making the patient urinate, and then measuring the amount of urine
obtained by catheter. The strength of the bladder muscle, the pres-
ence or absence of atony, is learned by watching the force of the
stream thrown from the penis or the catheter. Special manipulations
are employed to determine the presence of stone, tumour, rupture,
distention, etc. The only instrument besides the catheter that is
applicable to diagnosis of most bladder diseases is the eystoscope.

CysToscory

Cystoscopy is inspection of the interior of the bladder. Without
entering into the historical aspect of the subject we may say that cys-
toscopy is performed to-day by two varieties of instruments. The
one, a German product, perfected by Nitze, Leiter, and Casper, con-
sists of an instrument shaped more or less like a metal elbowed
catheter. In its beak is a small electric lamp connected through the
shaft with a battery, and in its shaft an optical apparatus by means
of which the operator, looking into the butt of the instrument, sees
through a window near the beak the surrounding objects illumined
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by the light of the incandescent lamp. The other form of instrument
we owe to Dr. Howard Kelly. It consists of a straight metallic tube
into which the operator looks by means of reflected light (Chetwood
has adapted his urethroseopic lamp to Kelly’s instrument in a very
satisfactory manner). This instrument, which is employed with
the patient in the knee-chest position and the bladder filled with
air, is admirably adapted to the female, but not generally appli-
cable to the male bladder, and therefore requires mo description
here. We may confine our attention to the first class of instru-
ments.

Choice of Instrument.—For a simple cystoscope I know none bet-
ter than the old Teiter. Tts beak is too long and angular, its shaft
too short—defects which are overcome in Fenwick’s modified instru-
ment (Fig. 88)—but the inside of a bladder can be seen better

Fie. 88 —Fe~xwior-LeiTer CysTOSCOPE. Fi1e. 88a.—DzraiL oF BEAR.

Le, electrical connections ; Tf, telescope ; L,lamp; C, connecting wire: G,
P, prism ; L, lamp. metal hood ; CF, window.

through it than through any of the newer instruments that
have come into my hands (Nitze’s, Albarran’s, Casper’s), with
the exception of Nitze’'s photographic cystoscope, which 1is
too large for general use. For an irrigating cystoscope the
choice lies between Nitze’s and Albarran’s, and perhaps DBois-
seau de Rocher’s new megaloscope, which T have not employed.
For ureteral catheterization T prefer Nitze’s instrument to Casper’s
or Albarran’s. I have found no advantage in the various aérocysto-
scopes.

When the eystoscope was first introduced great pains were taken
to show how two instruments were necessary for the inspection of
the whole bladder, one with the window on the concave, and one with
it on the convex side. Experience has shown that a satisfactory in-
spection may be made with the former kind alone, and the latter in-
strument (the original Nitze No. 2) is but little employed. The
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operating cystoscope of Nitze I have never employed, nor has it
gained any wide popularity.

Cystoscopic batteries are obtainable of every important elec-
trical company. To use the street current a rheostat must be inter-
posed.

Preparation for Cystoscopy.—The instrument is prepared by soak-
ing several hours in a 5% carbolic-acid solution, after which it is care-
fully washed with sterilized water before using. The newer instru-
ments may be boiled.

The patient requires no great preparation unless his prostate
is sensitive or his bladder inflamed. In the former case the gentle
passage of sounds at intervals of three or four days for several weeks
before the operation may materially blunt the prostatie sensibility.
In the latter case it is proper to attack the inflammation in the hope
of clarifying the contents of the bladder before employing the eysto-
scope. It is also prudent to administer urotropin for three or four
days before operating to diminish the danger of infection and of
urethral chill (p. 373).

Cystoscopy may almost always he performed under local anes-
thesia, and accordingly some local anesthetic is injected into the pos-
terior urethra and bladder a few minutes before operating. The
bladder is first washed out until the fluid returns clear of pus or
blood, then 150 ¢. ¢. of 1% cocain solution is injected into the blad-
der and a few minutes later 10 drops of a 5% solution are instilled
into the posterior urethra.! The patient is then made to remove his
trousers and drawers and placed upon an ordinary gynecological
office table with his buttocks on a low cushion and his feet spread
apart and in the foot-rests. All is then ready for the operation.
(The remote possibility of cocain-poisoning must be borne in mind.
It happened once in my experience.)

The Operation.—The cystoscope is attached to the battery and
the electricity slowly turned on until the lamp is at a white heat.
Noting the amount of current necessary, the electricity is turned off,
and the cystoscope, greased with a soluble lubricant, such as glycerin
or lubrichondrin, is slowly introduced into the bladder. The instru-
ment enters like a steel sound, but as it has a short beak it is often

! Eueain B. has not proved as satisfactory in my hands for bladder use as cocain,
Nirvanin has a disagreeable property of irritating for a few moments before it anes-
thetizes. Guyon employs as an anesthetic injection into the rectum, forty-five min-
utes before operating—
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