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CHAPTER XXXI

URINARY SYMPTOMS. INVESTIGATION OF THE
URINARY TRACT. ANURIA

HAMILTON BAILEY

URINARY SYMPTOMS
THREE symptoms, a veritable triple alliance, accompany most urinary
affections. They are pain, increased frequency, and h@maturia.
Pain associated with affections of the urinary tract embraces :
Renal pain is usually a dull ache situated mainly in the costo-vertebral
angle, but also in the upper and outer quadrant of the abdomen.
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OF WN/IDNEY
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from the loin to the groin.

Vesical pain varies from
slight suprapubic discom-
fort to strangury, which
is agonising pain referred
to the external urinary
meatus, accompanied by
an intense desire to mictu-
rate, but resulting in the
expulsion (by straining) of
only a few drops of blood-
stained urine.

Prostatic and semunal
vesicular pain is deep-
seated in the rectum ; it
is often referred to the
perineom, but sometimes
the suurapubic region or
to one pr both iliac fossz,
or to one or both the
sacro-iliac joints.

Urethral pain is scalding, and occurs during micturition.

Increased Frequency.—The patient states that micturition is fre-
‘quent. Of greater significance is the number of times he has to rise at night
to empty his bladder. In the clinical history the record of such an enquiry

: D ?
is usually entered thus N ™7

' Renal colic is a term that is deeply rooted. Pain passing from loin to groin should be
called ureteric colic, for obviously that is more accurate.

Ureteric pain 1is the
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F1G. 949.—The more common causes of hematuria.
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Hzematuria.—Blood in the urine, however transient, is a symptom that
must never be passed by lightly. Painless hematuria is so often a herrixld
of new-growth in some part of the urinary tract that a complete urinary in-
vestigation should be started at once, and the patient must not be mscharged
until the cause has been found. When hzmaturia is painful, the patient
demands relief, and the task of persuading him to undergo a thorough
examination is less difficult. The causes of hematuria are manifold. The

more common ones are depicted diagrammatically in fig. 949, and these con-
ditions will receive appropriate attention in the text that follows.

INVESTIGATION OF THE URINARY ORGANS

The urine is examined chemically and bacteriologically. For the former
a twenty-four-hour specimen is collected under normal conditions. For
the latter a mid-stream or catheter specimen must be collected. Both in the
female and the male a mid-stream specimen of urine is much to be preferred
(absolute freedom from contaminants). With a normal fluid intake, the
amount of urine excreted by the kidneys is 50 ounces (1-5 litres) every

twenty-four hours, and the average specific gravity of the urine varies from
1-018 to I-020.

Tests of Renal Function.—Because of the large reserve of renal tissue
considerable structural damage can occur before measurable functional damage
becomes apparent. Kidney function can be impaired in three principal ways:
the renal plasma-flow may be reduced, the glomeruli damaged, or the function
of the tubules impaired. In essential hypertension the chief fault lies in the
renal plasma-flow. In glomerulonephritis the main effect is reduction in the
glomerular filtration rate, while in pyelonephritis the brunt falls on tubular

function. In back pressure due to obstruction of urinary out-flow all become
impaired.

Range of Specific Gravity.—The power of the kidneys to concentrate and dilute
urine is a good test of their functional integrity. Fluid is withheld for twelve hours
overnight, '_I‘hc Spqc:lﬁc gravity of the first two morning specimens should reach
I1'020; a specific gravity of 1-025 in a urine free of protein indicates good renal function.
qu pints (1-2 litres) of water are given by mouth. Within four hours the specific
irav%ty should reach as low as 1-002. _A fixed specific gravity of 1-010 under these
r:Irl}fallnti gglc;?-lstances is good presumptive evidence of impaired function of the distal

The blood urea (or non-protein nitrogen) is normally betwee
per 100 ml. of blood. A reading above 40 mg. is suspic}irous avmc:ll-IL 33:1;;:10110 ttﬁlagn
50 mg. is indicative that the-kidney function is impaired. ’
~ Urea Concentratiqn Test.—All fluid is withheld for twelve hours
ing the bladder the patient receives 15 grammes of urea dissolved in 100 ml. of water.

Urea is a diuretic, and the excess of i : : ot :
in a few hours if iche kidneys are he;rt?f;rm the circulating blood should be eliminated

i . If the urine contaj : £
urea during the second and thj ains 2 to 25 per cent. O
regarded as satisfactory. hird hours after the intake, renal function may be

If there is under 2 per cent., there i i i
ar ! .» there is deficient functional
:c;:v:g oa)tll;el Srz?al tissue. The total output of urea pjer hour shnmzebe moriufhail
23 B ! s 11:1&1;1'?81?5?::{1_10&% the percentage (J. Swift Joly). If the blood
ool able. Urea concentration is a measure of tubular
uri}::“; al:::da ir?:egzi?:ittm Test (Van Slyke).—The test depends on the amount of
. € time, usually one hour, its urea content, and on an average
John Swift Foly, 1876-1943. Surgeon, St.

Donald De Peter’s Hospital, London,
xter van Slyke, Contemporary. Biochemist, Braakhar*:mgxﬂ National Laboratory, Upton, New York
3 | .

After empty-
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blood urea. Without preliminary fluid restriction the bladder is emptied completely
(by a catheter, if necessary) and this urine is discarded. The patient is instructed
to drink a glass of water. The bladder is emptied again after one, and after two hours ;
when the first hourly specimen of urine has been obtained, a sample of blood 1s
taken for a blood urea. The mean of the two clearances, which should agree within
10 per cent., is taken. The average normal amount of blood cleared of urea in one
minute is either 54 or 75 ml., depending on whether the flow of urine is less or
greater than 2 ml. per minute ; these are termed standard and maximum clearances
respectively. The normal range of urea clearance is from 70 to 120 per cent. of the
average normal amount. The urea-clearance test is accepted generally as a test of
glomerular filtration-rate.

The Phenolsulphonphthalein Test.—One ml. of phenolsulphonphthalein
(containing 6 mg. of the dye) is injected intravenously. During each half-hour of the
test the patient is requested to drink 200 ml. of water. The urine is examined one
and two hours after the injection. The average amount of dye normally present
in the first specimen is 40 to 60 per cent. ; the second specimen is 20 to 25 per cent.
Therefore the total excreted in two hours should be 60 to 85 per cent. An impaired
phenolsulphonphthalein test indicates impaired function of the proximal renal tubules.

Before a patient undergoes a major operation on the urinary tract the
minimum tests of adequate renal function that should be satisfied are : (1) A
blood-urea estimation which is a crude indication of glomerular function. (2)
A phenolsulphonphthalein test which is a fair estimate of the activity of the
proximal renal tubules and a specific gravity test which signifies adequacy of
function of the distal renal tubules (W. W. Scott).

Excretory (syn. Intravenous ; Descending) Pyelography.—The pre-
paration now employed for this purpose is diodone (BP)* which contains
about 50 per cent. of iodine that renders it relatively radio-opaque. It is
supplied in 20-ml. ampoules of a sterile solution (adult dose).

Contraindications.—When renal function is poor. (If in doubt, renal
function tests should be carried out.) Idiosyncrasy to iodine, thyrotoxicosis,
grave an@mia, hepatic insufficiency, and acute infections of the kidneys are
also contraindications to excretory pyelography.

Tests for Sensitivity :

Ocular Test.—One drop of the contrast medium is instilled into a conjunctival sac.
If in ten minutes erythema is produced, the test is positive.

Subcutaneous Test.—o-1 ml. is injected subcutaneously. If erythema and indura-
tion develop promptly, the test is positive.

If untoward signs develop during the injection, stop the injection at once. Give
oxygen for anoxia, a pressor drug for low blood pressure, dextrose-saline solution for
shock which is to be followed by dextran if needed. Important antidotal drugs in the
treatment of acute sensitivity reactions are (a) anthisan, 100 mg. intravenously or
(b) hydrocortisone, 100 mg. intravenously.

Preparation.—A mild vegetable aperient is given on two evenings
preceding the examination. For 8 hours before the injection the intake of
fluids is restricted. No fluid is given on the morning of the examination,
and the patient is instructed to empty the bladder just before the injection.

Technique.—Theé" contents of an ampoule, warmed to blood heat, is
injected into a suitable vein, usually of an arm, with the patient recumbent, the
rate of injection being not greater than 10 ml. per minute. None of the

1The best-known proprietary preparations of diodone are Perabrodil (Bayer Products),

Pyelosil 35 (Glaxo Laboratories), Pylumbrin (Boots Ltd.), Uridone (May & Baker), and
Diodrast (Winthrop-Stearns, U.S:A.). » iy )

William Wallace Scott, Contemporary. Urologist-in-Charge, The Fohns Hopkins Hospital, Baltimore, U.S.A.
Alexander von Lichtenberg, 1880-1949. Professor of Urology, Berlin, announced the di. roselectan (the
first successful medium for excretory pyelography) in 1929." - - e discovery of uroselectan (¢
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solution must be permitted to escape into the tissues around the vn?in, for it
is very irritating. Even a small quantity injected outside the vein causes
painful inflammation lasting for days, and may
result in local necrosis. If the kidneys are
functioning normally, the medium appears
simultaneously in the calyces and pelves of
both kidneys in an X-ray film taken two
minutes later. As a routine, films are exposed
at 5, 10, 15, and 25 minutes. Compression
applied to the abdomen by a strap enhances
the clarity of the pyelographs. The concen-
tration reaches its maximum in 15 to 30
minutes (fig. 950). After the 25-minute prone
film has been taken, another film in the erect
position is valuable: (a) to demonstrate the
mobility of the kidneys, (b) to visualise the
ureters. Normally visible excretion is com-
pleted in one to one and a half hours. The
later radiographs show the bladder filled with the medium. In order to
display the termination of the ureters the patient should micturate immediately
before the final radiograph. The amount of residual urine in the bladder, if
any, can also be demonstrated in this way. When the renal pelves and calyces

fail to empty within the normal limits, further radiographs are taken at half-
hourly intervals. |

F1G. 950.—Normal excretory
pyelograph.

. Subcutaneous Pyelography.—When the calibre of the veins prohibits the

travenous route, subcutaneous pyelography can be employed. For subcutaneous
administration a 35 per cent. solution of diodone is diluted with sterile water to give a
concentration of 15 per cent. In order to aid absorption, 1,000 units of hyaluronidase

is Injected in two equal portions into the subcutaneous tissue above each scapula.
The diluted contrast medlu;n 18 then injected into the same sites, and radiological
€xposures are made after thirty minutes.

Anzesthesia.—For instrumental examj ation of the urin r
_ ans local
anzsthesia of the urethra must be efficient. S

In the Female.—The vulva is washed with 1
with a mild antiseptic solution. The labia inors are b Jolowed by swabbing

: minora are held apart and a swab stick
with the cotton-wool soaked in 10 i e

Per cent. cocaine soluti in into th
urethra and left there for five minutes. The anzsth el skt

: esia so i -
mentation almost without discomfort. produced allows instru

For the circumcised swabbing is sufficient. & with a mild antiseptic solution.

Cocaine in the male is dan i : | -
: . gerous, absorption via . .
the circulation sometimes causing ¢o . the deep and prostatic urethra AR

Iubricati_ng jellyisbest. In decreasi

nlupercaine o°5 per cent., and procaine § per cent. O

the urethra, abqut 20 ml. being employedl? It is retaj o

by placing penile clamps on the glans. '
Bouginage; 1s described in Chapter xxxv.
Catheterisation is described on p. 795.
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Cystoscopy.—By cystoscopy, the interior of
the bladder 1s inspected and the ureteric orifices
If 7 ml. of a 04 per cent. solution
(adult dose) of indigo-carmine are injected intra-
venously, the excretion of the dye down the ureters

observed.

F1G6. 952.—A ureteric
catheter about to enter the
left ureteric orifice. Cysto-
scopic view.
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can be watched (fig.
951) ; normally 1t
should appear within
four or five minutes.
Delay of excretion of
the dye on one side 1s
indicative of unilateral
urinary obstruction or disease, while delay on both
sides suggests bilateral renal impairment. By
employing a catheterising cystoscope, ureteric
catheters can be passed up each ureter (fig. 952),
and specimens of

F1G. 951.—Discharge of
indigo-carmine down a right
normal ureter. Cystoscopic
appearance,

urine collected
from each kidney (fig. 953). Such speci-
mens are examined chemically and bacterio-
logically, and much information is obtained

thereby.

Retrograde (syn. instrumental) pyelo-
is employed when a clearer
definition than that afforded by excretory
pyelography is required, e.g. suspected
renal neoplasm or early tuberculosis.

graphy

F1G. 954.—Normal retro-
grade pyelogram. The
definition is much clearer,
consequently this pro-
cedure is invaluable in
confirming doubtful ab-
normalities visualised by
the excretory method.

F1G. 953.—Specimens of urine
being collected after ureteric
catheterisation. The test-tubes are
capped with rubber finger-stalls.

The
ureters are cathe-
terised, and the patient is conveyed to the radio-
logical table. A plain radiograph is taken and
developed before injecting the medium in order
to ensure that the ureteric catheters are not too
advanced. A sterile 121 per cent. solution of
sodium iodide can be used, but for even better
definition pyelectan retrograde (Glaxo Labs.),
which is a 20 per cent. solution of iodoxyl, can
be employed and has the advantage of being
entirely non-irritating. A pyelograph syringe
which fits any ureteric catheter is filled with
10 ml. of the solution, and the injection is made
up the catheter slowly. If pain is complained of,
the injection is stopped. ‘A radiograph is then
taken (fig. 954). Should a large hydronephrosis
be present, more medium will be required to
obtain clear definition. By this method it is
possible to inject the pelves of both kidneys at the

In 1877, Max Nitze, Professor of Urology, Berlin, in conjunction with Beneche, an Optician of Vienna, produced

the first cystoscope.
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same sitting, but in cases of poor renal function it is advisable to make each ex-
amination independently. In either event, after the X-ray exposure has been
made, as much of the medium as possible is aspirated from the renal pelvis.

Cystography : (a) Excretory.—The cystographs which accompany 1:_he
later films of excretory pyelography usually are not sufficiently dense to give
a clear delineation of pathological conditions in the bladder.

(b) Retrograde is employed principally to confirm the presence and dimen-
sions of a vesical diverticulum. A rubber catheter is passed and the urine
in the bladder is evacuated. If a diverticulum is suspected, the patient
lies on his face so as to favour drainage of urine from the diverticulum. A
plain radiograph is taken to exclude a calculus in the diverticulum. The
bladder is then filled with medium until the patient feels a desire to mictur-
ate. An excellent contrast medium for cystography is a 25 per cent. solution
of iodoxyl (B.P.). A radiograph is taken with the bladder full, and again
after the bladder has been emptied. If there is a diverticulum present, it
will remain full of medium after the medium has left the main cavity (see
p. 809). The extent of a very large neoplasm of the bladder can sometimes
be demonstrated better by cystography than by cystoscopy.

Urethroscopy : (a) Anterior urethroscopy is employed when the presence
of a urethral stricture (see fig. 949, p. 711) or strictures is suspected, or in
cases of chronic urethritis, in order to exclude or confirm the presence of
an infected urethral crypt or a granuloma (a ‘soft’ stricture). Anterior
urethroscopy is conducted under air inflation of the urethra.

(b) Posterior urethroscopy permits inspection of the prostatic and mem-
branous urethrz. Posterior urethroscopy is carried out under intermittent
dilatation of the urethra with boric or oxycyanide solution. By posterior
ureth_IOSCOPY the internal urinary meatus can be seen as a crescentic fold
forming the ﬂo9r of the urethra. When the sphincter is relaxed, as it is in
cases of congenital nocturnal incontinence, the whole periphery of the bladder

— o neck is visible. When

INTERNAL SPHINCTER

VERUMONTANUM
SINUS POCULARIS

PROSTATIC DUCTS

SPHINCTER

FiG. 955.—-—Structures-0n
the floor of the posterior

urethra, (After 7. C. Ainsworth-
Davis.)

the prostate is enlarged,
it can be seen as bulg-
ing of the floor and
lateral walls of the
urethra in the vicinity
of the internal urinary
meatus. The most
notable normal spec-
tacle of posterior ure-
throscopy is the

F1G. 956.—Inflamed swollen

. verumontanum, which
presents as an eminence on the floor of the pros-

tatic urethra. On the summit of this projection
955). Into the sinus pocularis open the ejac
jarmch can be seen but rarely. The verum
1n cases of chronic vesiculitis (fig. 956).

verumontanum seen through
a posterior urethroscope.

! is the sinus pocularis (fig.
ejaculatory ducts, the orifices.of
ontanum is reddened and enlarged
In cases of chronic prostatitis, one
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or more of the numerous prostatic ducts which normally are difficult to
visualise may be seen exuding pus.

Urethrography is employed extensively for diagnostic purposes In
Scandinavian countries. Urethrography (fig. 957) is especially valuable
for gaining information concerning the length of
a urethral stricture, of dilatation or diverticulum
formation above a stricture, or of failure of the
medium to pass a stricture. It also reveals
dilated prostatic ducts in chronic prostatitis
and especially in tuberculous prostatitis. It is
valuable for determining the presence of con-
traction of the bladder neck. The one contra-
indication to its use is the presence of urethral
hemorrhage. The medium employed must be
chosen with great care, for should there be a Fic. 957.—Normal urethro-
breach in the continuity of the lining mem- graph.

brane of the urethra the medium will enter the circulation.

Lipiodol brings with it the danger of oil embolus and this medium never should be
employed. Even worse is to inject barium emulsion: at least two deaths have
occurred from its use in cases of ruptured urethra. ‘

The medium must therefore be harmless should some of it enter the
circulation, and the injection must not be rapid or forceful. Perabrodil
(80 per cent.) complies with these stipu-
lations seeing that it can be injected intra-
venously. For general purposes the most
satisfactory medium is umbradil viscous
V. This is ajelly that is squeezed from
a tube into the butt end of a urethral

F1G. 953-:§?§:§;;F;§1§PP“M“5 for  gyringe. Itisinjected easily and contains

' the local ana®sthetic xylocaine. The in-

jection is made most satisfactorily by employing Knutsson’s apparatus (fig.
958) which has a penile clamp attached.

RENAL ANGIOGRAPHY

Renal angiography rarely provides information unobtainable by retrograde pyel-
ography. To be enabled to visualise the renal arterial architecture is of diagnostic
value in the following conditions, the value decreasing in the order enumerated :

1. Aneurism of the renal artery. 2. Renal hypertension—unilateral ischzmia
suspected. 3. Renal tuberculosis—partial nephrectomy contemplated. 4. Renal
neoplasm. 5. Renal cyst.

There are two methods of performing renal angiography.

(a) Translumbar aortography is carried out under general anwsthesia. A
hollow needle is passed into the abdominal aorta just below the renal arteries, the
contrast medium is injected and four films are taken in rapid succession. To min-
imise accidents a small quantity of medium is injected and a film taken to ensure that
the needle is below the level of the renal arteries. "

(b) Retrograde Arteriography.—A special needle is used. The needle is
passed into the femoral artery.' The stilette is removed. The ‘leader’ with a supple
tip is passed into the artery and the needle is removed. The artery is compressed to
avoid bleeding and polythene tubing is threaded on to the leader and so guided
through the skin and arterial punctures into the artery. The polythene tube is

Folke Knutsson, Conremporary, Director, Roentgen Department, University Hospital, Upsala, Sweden.
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advanced to the desired level, a small quantity of medium being injected to render it

opaque to X-rays. The medium is then injected.
In either method not more than 15 ml. of urografin (60 per cent.), one of the least

toxic media, should be injected. If these stipulations are adhered to, accidents are
minimised. The dangers of the procedure are (a) tubular necrosis of the kidneys,
(b) paraplegia, often temporary, probably due to contrast medium entering the

vessels of the spinal cord. | _
Operation should not be performed for at least one week after renal angiography.

Perirenal insufflation of oxygen to delineate a renal or adrenal swelling is
described on p. 255.

ANURIA (syn. SUPPRESSION OF URINE)

Oliguria should be defined as an excretion of less than 300 ml. (11 ounces) of urine in
twenty-four hours. Anuria is an absence of excretion for twelve hours.

The most helpful classification of anuria is into pre-renal, renal, and post-
renal. Although suppression of urine is commonly and conveniently referred
to as anuria, except in post-renal (obstruction) cases the suppression is
seldom absolutely complete.

PRE-RENAL ANURIA

The blood pressure in the glomeruli is normally about 9o mm. of mercury ;
when the systolic blood pressure falls below 70 mm., filtration from glomeruli
ceases. If the glomeruli are diseased, a higher pressure (up to 100 mm. of
mercury) may be inadequate to maintain filtration. The causes of pre-renal
anuria are traumatic shock, severe h@morrhage, spinal anzsthesia, extensive

burns, dehydration from vomiting, diarrheea, or excessive sweating, and
cardiac failure.

Treatment.—Blood transfusion in the case of h&morrhage, the treatment
of s_hock (see p. 14) if that be the cause of the fall in the blood pressure,
or n cases of dehydration the administration of dextrose-saline solution
Intravenously often restores urinary excretion. If hypotension is long

maintained, damage to the renal epithelium results, and the condition passes
on to one of renal anuria.

Reflex Anuria.—Suppression of renal function occasionally follows instrumental
procedures on the renal tract or the sudden relief of acute-on-chronic or chronic
retention of urine. It can arise in a healthy kidney when the contralateral ureter
becomes acutely obstructed, as by a calculus ; and rarely it follows certain gynacological
amnitobstc_tncbopemugns in which the urinary tract has not been involved. The
is unesir;lc?:-ll-:nzlxplanamn of this perplexing phenomenon is that the condition
glomerularp iy anuria brought about by reflex vasoconstriction of the afferent
must be mentio n%eti or over-production of pituitary antidiuretic hormone. It
e N o 1’}*‘- at in a few instances of suppression of urine following ureteric
In these instanc:;cﬁ?s:sz his revealed bulbous cedema of the ureteric orifices.

uria has been post-renal and due, it is believed, to an

idiosyncrasy to formali 1 ilisi i
fieotvcty gefore s alm used in s_tenhsmg the catheters and failure to wash them

RENAL ANURIA

Renal anuria results from damage to, or destruction of, the renal epithelium

(fig. 959). The princi | S :
practic?gm; € principal causes met with in surgical and gynzcological
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1. Severe shock (hypotension) lasting GLomtAuUs
two hours or more. 7 oL
2. Incompatible blood transfusion (see B
below). s
3. Ultra-acute pyelonephritis, es- e s
pecially that occurring with retention of AscEsom
bladder urine. courcring
4. The crush syndrome (see p. 17). ,7
5. Concealed accidental hzmorrhage |
and abortion. E
6. Certain poisons. The main ones of '/(

I 1 ERMEDIATL
ZoNE

Meovita

NARROW
LOCP OF HENLL

surgical importance are (a) media used ver

OF

for aortography, (b) the toxin of eclamp- —

F1G. 959.—Necrosis of the proximal

sia. . ' convoluted tubule produces immediate
7. Acute pancreatitis. . anuria of the nephron. (4frer H. L.
8. Congenital cystic kidneys. Hpesipan)

9. Advanced bilateral renal tuberculosis.

Owing to destruction of renal epithelium, the last two, of necessity,
eventually prove fatal.

When renal anuria is reversible and it is treated correctly the condition is
divided into three phases :

1. The oliguric phase.

2. The phase of diuresis.

3. The phase of recovery. ,

Clinical Features.—The average duration of the oliguric phase is ten
to twelve days. Anorexia is an early symptom which is followed by hiccough.
Within four or five days copious effortless vomiting is usual. Abdominal
distension is seldom absent. Untreated, or treated incorrectly, the blood urea
mounts by 20 to 30 mg. daily (fig. 960). The
systolic blood pressure tends to be moderately
elevated—200 mm. Hg. after two or three days.

Still -untreated, or treated incorrectly, about
the sixth day increasing drowsiness, thirst, a dry
skin, and a dry brown tongue are characteristic
findings. The respiratory and pulse-rates be-
N come slower and irregular, and Cheyne-Stokes’

respirations are often in evidence. The final
F1G. 960. — Dotted line: gtages are usually characterised by muttering

rise of blood urea in untreated e ..
anuria. Solid line: same delirium followed by coma. ™

when treated by fluid limita- Before commencing treatment of a'compara-
tion and protein-free diet. ‘o . '
(After G. M. Bull) tively early case, should doubt exist as to the

cause, post-renal anuria must be eliminated by
ureteric catheterisation and plain radiographys,

Treatment.—Special Emergency Measure.—In cases of mcompauble
blood u'ansfusmn renal damage can somet:mas be prevented by provoking

Lorenzo Bellini, 18643-1704, Professor of Anato s :' iyt
Fr:edﬂch Gustav Jacob Henle, 1809-1885. Professor u!"’

%V 1777-1836. Physician-General to tho' D
illiam Stokes, 1804~1878. ius Professor of Midk
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isotonic (4-285 per cent.) sodium sulphate! is gravitated inFo a vein. If
within a quarter of an hour the patient passes some urine, a furthe-_,r
1 litre is administered. When there is no response, the hollow needle is
withdrawn and all fluids are restricted forthwith. o

In all other varieties of renal anuria the essence of what not to do 1s to force
fluids. Contrary to former beliefs, the most important substances in the
genesis of uremia are not urea and other organic end-products of nitrogen
metabolism but water and electrolytes.

Another reprehensible practice is to prescribe potassium citrate for a patient
on the threshold of suppression of urine ; it has caused many deaths from
hyperpotassezmia.

Principles in Treatment.—The three essentials upon which to con-
centrate are : _

1. Water Balance.—If a patient with renal anuria receives less than 2,000
ml. of fluid per diem, death within fourteen days is unusual, and recovery is
frequent. On the other hand, should such patients receive 3,500 ml. or
more per diem, 75 per cent. die with signs of water overload during life, and
evidence of pulmonary (and of cerebral) cedema at necropsy. In the absence
of vomiting the elimination of water by an anuric patient is limited to extra-
renal routes, 1.e. lungs, skin, and fzces. In a temperate climate this loss is
600 to 1,000 ml. per day. As it is estimated that there is a daily production of
400 ml. of water from the oxidation of body fat and proteins, the daily fluid
intake of an anuric patient must be limited to 500 ml. plus an amount equal
to that of the water vomited or recovered by gastric aspiration.

Additions must be made for diarrhcea and excessive sweating : regarding
the latter an extra 200 ml. is allowed for each degree of the patient’s temperature
above 100° F. (37:8° C.). When the weather is exceedingly hot the
allowance is increased, but even in these circumstances the allowance should
rarely exceed 1,000 ml. per twenty-four hours.

Bedside evaluation—thirst, moisture of the tongue and the skin—are
excellent guides of adequate hydration. |

2. Electrolytic Balance.—In the absence of diarrhcea and vomiting, the
only eﬂ'cctit_re channel for excretion of electrolytes is by the kidneys. Con-
sc_quem:ly, In anuria the administration of electrolytes often leads to gross
disturbances of electrolytic balance ; in particular, hyperpotassamia is liable

to cause sudden death from cardiac arrest. Therefore the patient should not
recerve any electrolytes until diuresis recommences. |

thg,l.l ‘Nitrogen Metab_olism.-—:l'he end-products of protein katabolism, other
urea, are possibly toxic. Furthermore, by the breakdown of both
exogenous and endogenous protein, potassium is liberated. For these

reasons it 1s essential to prohibit protein intake altogether and to reduce

endogenous nitrogen metabolism as much as ' :
- ' possible. A hi y
intake depresses endoggnous m'trogen metabolism. gh carbohydrate

! Alternatively, the new diuretic mannitoi

tion, has much to recommend it Tho TR 50-100 G. intravenously as a 25 per cent. solu-~

125 G. in 50 ml. (a 25 per cent. solution), preparation is put up in ampoules containing

L ™
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The Protein-free, Mineral-free, Strictly-limited-fluid Régime.—
The object is to provide 2,000 calories per day, and at the same time to limit -
fluid intake as detailed above. This is a diet upon which the patient can
subsist without discomfort for periods up to three weeks (G. M. Bull).
According to circumstances, the régime can be varied :

(a) When the patient can take fluid by mouth without vomiting or undue
nausea, a daily intake of 500 ml. of 40 per cent. lactose, given in small frequent
amounts, is likely to be acceptable because the solution tastes less sweet than
dextrose.

(b) When the patient is anorexic, nauseated, and prone to vomit, a plastic
gastric tube is passed transnasally and the 500 ml. of 40 per cent. dextrose or
lactose is gravitated by the drip method. A plastic gastric tube is chosen
because its relative stiffness makes it less likely to be expelled if the patient
vomits. As far as possible vomitus must be collected and measured, for
obviously it is highly important to supplement the loss with precision. To
stop the drip for two to four hours at a time helps some patients to retain the
solution.

Alternatively, 50 to 100 ml. of doubly centrifuged cream?! is added to the
dextrose solution. This enables the solution to be tolerated by some patients
who otherwise would eject it. |

(¢) When the patient is unable to retain the fluid gravitated into the
stomach, or toxemia or a head injury (anuria is not uncommon in cases of
head injury) makes him stuporous and therefore liable to inhale vomitus, there
is but one alternative —to give the 40 per cent. dextrose solution intravenously.

At present it is popular to give this clot-provoking solution into the inferior
or superior vena cava by a polythene tube passed from the saphenous or
cubital vein respectively.

In order to discourage thrombosis, heparin (1,000 units per 500 ml.) is added to the
infusion. Even so post-mortem examination has shown intravenous clofting in a
high percentage of cases. For this reason the intravenous route should be employed
only in cases of absolute necessity. Some advise passing the polythene tube but a few
inches into a peripheral vein and to change the vein if clotting occurs. By gravitating
the fluid in this way it is believed that the menace of pulmonary embolism is lessened.

Vitamins.—Irrespective as to whether the alimentary or the intravemous
route is employed, the daily vitamin intake should be identical with that of
a patient subsisting wholly on parenteral feeding (see pages 71 to 73).

Prevention of Infection—Anuric patients become infected easily, therefore
all who come in contact with the patient should be gowned and masked.
Penicillin, 1 mega unit per twenty-four hours, can safely be given but all
other antibiotics are cumulative even when given in greatly reduced doses.
Erythromycin 1 G. daily is the least harmful.

Watching for Hyperpotassemia.—Serial electrocardiographs are a better
check to the development of this complication than reliance on plasma
potassium determinations.

Diuretic Phase.—In reversible lesions, usually about the eighth day, the

1 Peanut oil recommended in previous editions of this book is more nauseating and
diarrhcea-provoking than doubly centrifuged cream.

Graham MacGregor Bull, Contemporary. Professor of Medicine, Queen’s University, Belfast.
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epithelium of the lower nephrons regenerates sufficiently to prevent resorp-
tion of the glomerular filtrate, and a little urine is pa_ssed. This 1s a most
hopeful sign, and given correct management and prevmus!y healthy kidneys
(Causes I to 7) an increasing twenty-four-hourly output during the subsequent
week is usual. When diuresis commences, an amount of water equal to the
output of urine for the previous twenty-four hours is added to the daily
allowance. More difficult is to estimate an appropriate allowance of electro-
lytes, for the restitution of renal electrolyte-regulating function returns
slowly. Only when renal excretion reaches 1 litre per day does the blood-
urea level commence to fall. Once diuresis exceeds 1 litre in twenty-four
hours, the intragastric tube is removed and the patient is fed on a high calorie,
low-protein diet containing an adequate daily amount of mineral salts.

Other methods of treatment in special circumstances :

1. Exchange Transfusion.—The principal indication is in the initial
phase of anuria following incompatible blood transfusion, the object being to
remove free hemoglobin, hemolytic toxins, and damaged erythrocytes.

2. The Artificial Kidney.—The chief indication is mounting hyper-
potassemia. The principle of the artificial kidney is that of dialysis across
a membrane which 1s permeable to crystalloids and not to colloids with the
patient’s blood on one side of the membrane and a saline bath on the other;

excessive crystalloids will leave the blood and enter the bath, which is con-
stantly flowing.

The modern machine consists of tiers of grooved rubber plates between which are

sandwiched two sheets of cuprophane separated by a narrow interval,
vViz T XV Y YV e

The blood is pumped from the inferior vena cava through the spacé .
between the cuprophane sheets while saline solution is pumped in the opposite direc-
tion through the rubber tunnels and thence to waste or analysis. The purified blood
1s returned to the patient through an antecubital vein.

The artificial kidne}v r.equires a trained team of six to operate the machine,
SO as a consequence 1t 1s available only in a comparatively few centres. It
is therefore necessary to describe other methods of ridding the patient of
excessive electrolytes, particularly potassium.

I_on Exchange Resins.—If the patient does not vomit, then exchange ion
resins 1n the sodium phase have been used successfully to with-
draw potassium ions into the intestine
1n EKChange for sodium iOﬁS. Na) Resin  ((Na

Five G., dissolved in the patient’s allowance of dextrose solu- " =

- L] L] [ ] - 'h H.
tion, 1s given eight times a day. The resins are of no avail given per rectum.

Peritoneal Dialysis.—This method has been used with limi
The simplest method and the one least likely to give riset::) h;:lrittf)clllf;scgses :0
insert a polythene tube into the peritoneal cavity by means of a trocar and
cannula. Into the peritoneal cavity is gravitated moderately slowly a hyper-
tonic solution (20 per cent. dextrose solution with 6 G. sodium chloride per
litre added). The fluid is retained by clipping the tube for two hours and lt)he

process continued for up to forty-eight hour :
. ; s. Thus the peri .
made to act as a dialysing membrane. peCiDEEUm, fum e

Willem 7. Kolff, Contempor
: ) ary. Member of S
Ohin. U.S. A. Formerly Physician. Knmﬂerﬁq‘{,

Nu | Ma

Y

Research Diwvicion, .} o :
- + ‘-teveland Clinic Foundation. « .leveland
'I."dﬂd. Firse if&fu'!"ﬁ#.—f the ﬂffﬂt'gaf Hse nf an ﬂ":"ﬁ-‘;ﬂf j\'::dﬂﬁyf
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POST-RENAL (syn. OBSTRUCTIVE) ANURIA

Calculous anuria arises in one of the following ways :

1. A calculus becomes impacted in the ureter of the only functioning
kidney, the other kidney being congenitally absent, previously removed, or
destroyed by disease.

2. Both ureters become obstructed by stones.

3. A calculus blocks one ureter, and the contralateral organ, seldom
completely normal, also ceases to function (see reflex anuria, p. 718).

In two-thirds of cases the obstruction lies at the uretero-pelvic junction
or in the upper third of the ureter. |

Clinical Features.—Usually the patient is a man between forty and
sixty years of age with a long history of urinary lithiasis, but in 20 per cent.
of cases calculous anuria arises without previous symptoms.

Onset—Typically an attack of renal colic precedes the anuria, the onset
of which is sudden. In a few cases there is little, if any, pain, and the anuria
is preceded by several days of increasing oliguria. The latter variety is
usually due to a superimposition of pyelonephritis on kidneys (or a sole
existing kidney) that have been functioning poorly on account of partial
calculous obstruction.

Stage of tolerance usually lasts from three to six days. Exceptionally it is
prolonged to as much as twelve days. The patient feels comparatively
well and may continue his work for a few days. During this time the blood
urea mounts steadily, and as it does so headache, sleeplessness, constipation,
and lassitude supervene. By the end of this stage the blood urea is very
high, often over 200 mg. per cent. |

Stage of uremia follows, and is characterised by the same clinical features
described in late renal anuria.

Diagnosis and Treatment.—Retention of urine is excluded by the
passage of a urethral catheter. In anuria the bladder will be found to be
empty, or it contains but a few ounces of blood-
stained urine. If rigidity is present in one loin,
the corresponding kidney is the one likely to be
the last obstructed. A large palpable kidney is
probably functionless and the seat of a hydro-
nephrosis or pyonephrosis ; a recently obstructed
kidney is never grossly enlarged. A plain X-ray
film occasionally reveals the obstructing calculus.
More often, because the obstructing calculus is
small (it is seldom larger than an orange pip) and
the film is obscured by intestinal gas shadows, Fi6. 961.— Stone im=

the obstructing calculus is not visualised at this pacted in the ureteric orifice
stage. Somet?mes a large branched renal calculus  geope, through the cysto-
is displayed on the non-functioning side. Cystos-

copy should be carried out as soon as possible. Occasionally a stone
is seen wedged in a ureteric orifice (fig. 961). If the necessary instruments

are available, ureteral meatotomy (see p. 757) or the passage of a stone
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dislodger (see p. 757) may result in disimpaction of the calculus. If the
stone cannot be extricated or a ureteric catheter passed beyond it, nephros-
tomy should be performed. Usually the ureteric orifices are normal. Inthe
not uncommon anomaly of congenitally absent kidney (1 in 1,400), one ureter
alone is present. An attempt is made to pass an olivary-ended catheter into
the renal pelvis on the side believed to be obstructed. If the catheter can
be manipulated beyond the stone, dark urine drips from the catheter.
Failing this, a large stiff ureteric catheter may cause a stone at the uretero-
pelvic junction to be displaced into the renal pelvis. The contralateral side
is catheterised also ; occasionally in cases belonging to groups 2 and 3 urine
drips from both catheters. In the event of successful catheterisation, usually
unilateral, the cystoscope having been removed, the ureteric catheter is
strapped to the corresponding thigh, and as long as it drains it is left in posi-
tion, during which time the patient receives a. urinary antiseptic (see p. 762).
As soon as the blood urea approaches normal limits, further X-ray examina-
tions are carried out, and with the decrease of gaseous shadows the stone may
be visualised. If it is still not seen, provided the blood urea has fallen to
within normal limits, excretory pyelography is permissible and will enable the
stone to be delineated, after which the catheter is removed. Ifitis not expelled
spontaneously within twenty-four hours after removal of the catheter, pyelolith-
otomy or ureterolithotomy, according to the position of the stone, is carried out.

Not i.nfrequently during the first or second day of successful ureteral
catheterisation the catheter becomes blocked, and must be removed. Re-
moval of the catheter in these circum-
stances may result in (a) renewal of the
anuria ; (b) continuance of the passage of
urine ; (c¢) occasionally in the spontaneous
expulsion of the stone.

When a ureteric catheter fails to relieve
the obstruction, or the catheter becomes
bl?cked and after its removal excretion of
., urine again ceases, nephrostomy (fig. 962)
Fi1G. 962.—Cabot’s method of per- 8 pyelqstomy is undertaken. When the

forming nephrostomy. obstructing stone is readily accessible, it
‘ _ may be removed at the same time. |

If the kidney explored is found tq,be hopelessly diseased, nephrostomy
must be performed upon the other si?e.
orf;;iztggz OE;EJZ’?OH l}as_been reliicved, either by ureteric catheterisation

5 uresis 1s established, the general treatment is similar

to that described onp. 720. In cases where nephrostomy has been necessary,

preparations should be made for blood transfusion, for sometimes the

haemorrhage: from the_ incised cedematous kidney is excessive.

"Anﬁria due to Sulphonamid i idi iazi
344 occasionaly sipampics, Grystalluria.—Sulphapyridine, sulphadiazine

into acetyl salts which : of an acid medium are changed
kidney tubules and ureters. 1o Crystals (fig. 963) are deposited in the

Hugh Cabot, 1872-1945. Surgeon, The Mayo Clinic, Rochester, U.S.A
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The condition is now infrequent, and occurs mainly in patients with partial obstruc-
tion to the kidneys, and in those who have become dehydrated from excessive sweat-
ing or vomiting.

Treatment.—When a patient undergoing sulphonamide therapy develops renal
colic and oliguria, the drug should be withheld and the high fluid intake further
increased. Should anuria supervene, firm deep massage is carried out on each ureter,
from above downwards. The lower ends of the ureters are then massaged per
rectcum. If this is not followed by the passage of urine, there should be no delay
in performing cystoscopy and attempting to catheterise the ureters. Provided the

F1G. 963.— Acetylated sulphapyridine
crystals resemble small wheat sheaves.

catheters can be inserted, the kidney pelves are washed out with 2-5 per cent. sodium
bicarbonate solution. The crystalline mass can, on occasions, be dislodged with a
spiral stone dislodger (see p.757). As an alternative means to CysStosCOpiC manceuvres,
many favourable results have followed splanchnic block anzsthesia. When none
of the above measures is successful, unilateral or bilateral pyelostomy must be
performed. -

Anuria due to Accidental Ligation of the Ureters.—This is a hazard of
hysterectomy. Bilateral pyelostomy should be performed in the first instance.
Only when the patient is out of immediate danger should an operation to reconstruct
or implant the ureters be performed (see p. 739).

Anuria due to Involvement of both Ureters in a Neoplastic Process, e.g.
Carcinoma of the Cervix.—Nothing can be done in these cases, except transplanta-

tion of ureters into the bowel or bilateral nephrostomy.

kP
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CHAPTER XXXII

THE KIDNEYS AND URETERS
HAMILTON BAILEY

ology.—In human embryos the metanephros, or permanent kidney, appears
aEsngg fro%nythe Jower end of the mesonephric (Wolffian) duct. This bud grows back}
wards and upwards behind the peritoneum to the lumbar region (fig. 964). Thestalko
the bud forms the ureter and its dilated extremity the
kidney pelvis. Not infrequently the bud is dupl-
cated or the stalk becomes bifurcated, giving rise to
congenital anomalies which will be discussed. Com-
mencing with an embryo of six weeks and continuing
to a feetus of five months, O. F. Kampmeier showed
histologically that outgrowths of the primitive renal
pelvis divide repeatedly to form collecting tubules.
Each division is spoken of as a generation of collect-
ing tubules, e.g. 1st generation, 2nd generation, etc.
Each collecting tubule is capped by mesoblast, which
is the anlage of the glomerulus and the convoluted
tubule. The first three or four generations are not
. permanent, but persist only for a short period as cystic
F16. 964.—The metanephros.  structures. Normally they degenerate and disappear.
‘ It is the persistence of these provisional structures

that gives rise to the cysts of congenital cystic kidneys. If one cyst only fails to
degenerate, a solitary cyst of the kidney results.

The feetal kidney is at first lobulated, but in the human organ
the lobules become welded together by the growth of a new
cortex beneath the capsule. In some mammals, e.g. oxen and
bears, feetal lobulation is retained throughout life.

In early embryonic life the renal pelves face anteriorly. As
the kidneys ascend, they also rotate so that by the time they
reach their destination the renal pelves lie medially with their
calyces directed laterally.

Surgical Anatomy.—The parenchyma of each kidney is

drained by seven pairs of calyces, three in the upper and two

each in the middle and lower segments (fig. 965). Each of the
three segments represents an anatomical and physiological unit

with its own blood supply. In view of the increased indications

' : " F1G. 965.— The
for partial nephrectomy, a knowledge of this arrangement is ivisi '
fundamental (Carl Sembaj_ g three divisions of

. . the kidney render
Surgical Physiology.—Cme-pyelng;aphy indicates that there resection (partial

are sphincters at the junction of the minor and major calyces, nephrectomy) of
and at the pelvi-ureteric junction. Each segment of the calyceal the upper or lower
system fills before its contents is passed into the next chamber,  division a practical
Should this mechanism be under nervous control (and some Proposition. (Ajter
believe that it is) it would prove a sound argument in favour of a0 D)

renal pedicle sympathectomy for the rectification of non-mechanical hydronephrosis.

CONGENITAL ABNORMALITIES
- (a) Of the Kidney
Absence of One Kidney.—Sometimes pyelography reveals only one

functioning kidney, and at Cystoscopy only one ureteric orifice is present ;

Kaspar Friedrich Wolff, 1733-1794 Professor of Anatom 1
¢ ; . 1y and Physiol
Otto Frederic Kampmeier, Contemporary. Emeritus Prafessor of gj:wmﬂg:

St. Petersburg (Leningrad).,
Carl Boye Semb, Contemporary, Chief Surgeon, Ullevgl Sykehus, Oslo,

University of Illinois, U:S.A.
Norway.,
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at others a ureter and pelvis are present on the non-functioning side, but
renal parenchyma is almost or entirely absent. In either of these circum-
stances the functioning kidney is hypertrophied. An absent or congenital
atrophic kidney is present in I : 1,000 1ndividuals.

Renal ectopia also occurs once in 1,000 cases. The kidney is arrested in
some part of its normal ascent, usually at the brim of the pelvis. As a rule
the kidney of the opposite side is present and in its normal position. The

left kidney is ectopic far more often than the right, the reason for this being
obscure.

When an ectopic kidney becomes inflamed, the tender lump to which it
gives rise frequently causes supreme difficulty in diagnosis; for instance,
when right sided it is liable to be mistaken for an appendix abscess.

Congenital solitary pelvic kidney is a rare sub-variety of this anomaly.

Horse-shoe Kidney.—The most median subdivisions of the primary
metanephric bud of each side fuse and the kidneys fail to ascend completely.
The adrenal glands, being developed separately, are in their normal positions
beneath the diaphragm.

The abnormality, which occurs once in every 1,000 necropsies, is more
common in the male, the ratio being 8 : 3. In the majority of case(s£ s-bridge
joining the lower poles lies in front of the fourth lumbar vertebra.
occurs very early, when the embyro is but thirty to forty days old
time the two masses of mesoblasts destined to
form the kidneys lie very close together.
Exceptionally, it is the upper poles of a horse-
shoe kidney that are fused.

Clinical Features.—Horse-shoe kidneys
are notoriously prone to become diseased,
largely becausethe ureters are angulated as they
pass over the fused isthmus (fig. 966). This .

- produces urinary
'~ stasis ; consequently -
simple infection, . rie-306-~tanesie Kency.
tuberculosis, and cal-  front of the fused lower poles.
culus formation are
common complications. Although a fixed mass
below the umbilicus may suggest a horse-shoe kid-
ney, the final diagnosis is established by pyelo-
graphic data. A most characteristic finding is that
the Jowest calyx on each side is reversed in position
(i.e. directed towards the vertebral column). Some-
F1G. 967.—Pyelogram of - times most, or all, of the calyces are reversed (fig.

horse-shoe kidney. The |
zaly?;zﬂarg djrected:{gwards 9067). In a large percentage of cases the ureters

the spinal column. (Mr.4.  cyrve like a flower vase. While horse-shoe kidney
Facobs, Glasgow.) “ 3 T . + g

~ is not a contraindication to pregnancy, a high per-
centage of complications must be expected, some of which will entail
induction of labour, |

Jd
-
-
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Treatment.—In cases giving rise to pain, or when chronic simple infection
is present, division of the isthmus, followed l:_sy nephropexy of eaqh half of
the organ, is usually curative. The operation is conducted extraperitoneally,
for some leakage from the divided isthmus is to be expef:ted.

It is prudent to defer operating on the contralateral side for three weeks.
When one half of a horse-shoe kidney is irreparably diseased, e.g. the seat
of tuberculosis or neoplasm, heminephrectomy should be
performed provided the remaining half has adequate
function.

Unilateral fusion (syn. crossed dystrophia) is rare. Both
kidneys are situated in one loin. One kidney, carrying its own
blood-vessels and with the ureter opening into the bladder in a
normal position, crosses the middle line, and its upper pole
fuses with the lower pole of the normally placed kidney. In .
this instance both kidney pelves are situated one above the
other medial to the renal parenchyma (unilateral long kidney).
In some cases the pelvis of the crossed kidney faces laterally

‘ . (unilateral S-shaped kidney (fig. 968)).
F1G. 968.—Uni-

lateral  S-shaped Congenital Cystic Kidneys (syn. Polycystic Kid-

fusion of the kid- s ; : .

neys. neys).—In 18 per cent. the condition is associated with
congenital cystic liver ; occasionally the pancreas is affected

similarly. The disease is hereditary and can be transmitted by either parent.

Pathology.—The organs may become enlarged enormously. While
the usual contour of a kidney is preserved, the surface presents an appearance
which can be likened to a bunch of grapes. On section the renal parenchyma
is riddled with cysts of varying sizes (fig. 969), some containing clear fluid,
others thick brown material, and still others
coagulated blood.

Clinical Features.—In the Fcetus.—The
kidneys may be so large as to obstruct labour.
A quarter of the cases are stillborn or die
shortly after birth.

In the Infant.—The bilateral swellings of
congenital cystic kidney must be distinguished
from those of bilateral Wilms’s tumour . 777).
In cases of congenital cystic kidneys presenting
during this period, renal rickets often develops
a few years before the final uremia,

Between the ages of three and thirty, cases of
congemital cystic kidneys are encountered but
rarely,

In the Adult.—The condition is slightly _F! 969.—A congenital
more common in women than in men. 'Igherz gﬁ: ggﬁﬁuﬁiﬁiﬁgﬁga.&c‘
are sIX clinical types :

(@) Insidious.—The large knobby kidneys when discovered in the course

of a routine examination can hardly be mistaken. § ' 1
| Tol . dometimes congenital
cystic kidneys are revealed only at laparotomy for some other cdndjtimgl.

SIHONI !
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Patients with congenital cystic kidneys pass abundant urine of low specific
gravity (1-o10 or less) containing a slight trace of albumin but neither casts
nor cells. On cystoscopy there is often considerable delay in the excretion
of indigo-carmine, even in cases with a normal or only slightly elevated
blood urea.

(b) Pain 1s due either to the weight of the organ dragging upon its pedicle
or to tension within the cysts. Often the pain is a dull ache in the loin ;
sometimes it takes the form of renal colic, when a calculus, which is not rare
in this condition, should be suspected.

(¢) Hematuria.—In about 25 per cent. of cases, as a result of over-
distension, one of the cysts ruptures into the renal pelvis and causes hematuria.
Usually moderate h@maturia lasts for a few days, and recurs at varying
intervals ; sometimes it is profuse. |

(d) Infection.—The most common complication of congenital cystic
kidneys in adult life is pyelonephritis.

(e) Unilateral Renal Swelling.—One kidney contains larger cysts than the
other, and gives rise to physical signs similar to those of a renal new-growth.

(f) Hypertension.—About 75 per cent. of patients with congenital cystic
kidneys above the age of twenty years have also arterial hypertension. Why
some escape this complication is not clear. Possibly the high blood pressure
is due to a separate genetic factor frequently linked with congenital cystic
kidneys.

(g) Renal Insufficiency.—The patient presents himself on account of
anorexia, headache, and indefinite gastric symptoms associated with a high
blood urea, or the first symptoms may be drowsiness and perhaps vomiting.
Signs of urzmia often commence suddenly during middle life ; only one-
quarter of all patients with this condition survive the age of fifty-five
years.

Pyelography.—Excretory pyelography is the best means of confirming
the diagnosis in the majority of instances. When the concentration of dye
is insufficient to cast a clear shadow, retrograde pyelography is necessary, in
which case only one: side should be injected, the other being deferred for a
week lest uremia be induced thereby. The shadows of the kidneys are en-
larged in all directions. The renal pelvis is elongated and may be compressed.
The calyces are also elongated and narrowed like the legs of a spider.

Aortography.—The cysts can be demonstrated by the resulting arteriography,
but as this procedure is not without risk, it should not be resorted to lightly.

Treatment :

(a) Expectant.—Routinely the patient should drink a large quantity of
water, have a low-protein diet, and take iron to prevent anemia. Infection,
which is common, should be treated by an appropriate drug, but streptomycin
must never be given to anyone with congenital cystic kidneys, for patients
with this condition are very prone to sustain vestibular destruction (J. G.
Yates-Bell). |

(b) Operative.—By relieving pressure on the remaining renal parenchyma,
Rovsing’s operation, if performed early, often permits the kidneys to function

John Geoffrey Yates-Bell, Contemporary. Urological Surgeon, King’s College Hospital, London.
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more readily and even to regenerate. Thus, in many instances, life 1s pro-
longed five years or more.

sne’s Operation.—One kidney and then the other is exposed. The cysts
areRi{r}lt:?;edg,wiml; narrow-bladed scalpel, first on the convex border, then on the pos-
terior surface and, finally, as the kidney becomes more manageable in size the peri-
toneum is peeled away and the anterior surface is dealt with similarly.

So improved by bilateral Rovsing’s operation was one of our patlents‘whc_:: was
admitted in a state of urzmia, that two and a ha]f years later he was serving in the
Life Guards ! Notwithstanding, Rovsing’s operation should be _perforz_ned, not as a
last resort on a moribund patient, but early in the course of the disease, i.e. soon after
the condition is recognised.

Solitary Renal Cyst (syn. Simple Renal Cyst).—While the term
‘solitary’ serves to distinguish the condition from congenital cystic disease of
the kidneys, it must be admitted that not infrequently one or two similar but
smaller cysts are also present in the kidney containing the so-called solitary
cyst. The term ‘ simple ’ is even less desirable, for in 7 per cent. of cases a
papilliferous carcinoma is found to be growing from the lining of the cyst.

A solitary cyst can occur anywhere in the kidney, but there is a distinct
predilection for the lower pole.

Atiology.—Possibly the origin of the cyst is,identical (but on a very small scale)
with that of congenital cystic kidneys ; or it could arise from bygone trauma or

infection causing blockage of a tubule. The mature age at which the cyst usually is
found is in favour of the latter supposition.

Clinical Features.—There are no pathognomonic symptoms or signs.
Sometimes there are no symptoms until a swelling is noticed, at others there
1s a dull ache in the loin. The cyst can become infected and if a swelling 1s
palpable, and particularly if the swelling is tender, the creditable diagnosis of
pyonephrosis will be made. A spontaneous hazmorrhage into the cyst occurs
from time to time, in which case sudden renal pain is likely to be experienced.

Occasionally the cyst presses on the pelvi-ureteric
junction and causes urinary symptoms.

Pyelography is most likely to reveal a filling defect
of one or more calyces simulating the deformity pro-
duced by a neoplasm, but typically more rounded (fig.
970). It is possible to distinguish a renal cyst from
a renal neoplasm by aortography, but in view of the
dangers entailed, and the fact that an exploratory
operation will be required in any case, visualisation

of the renal arterioles becomes merely a matter of
= FIG. 970. —Pyelo-  academic interest. -

graph in a case of a soli-

tary tena}i c}}?t_ (Mr.N. Treatment.—Exploration should be advised in
atheson, d, Middle- - . : .

ex) v every case. Having displayed the kidney the opera-

‘ tion i i . .
(a) Kirwin’s Method is varied according to circumstances.

—When the cyst is blue domed d asoirati
clear fluid, that portion of the cyst wall | o (L UGS

S ying above the surface is cut away.
The interior of the unexcised portion of the St i i i
; s swabb .
glycerine equal parts followed b Cy ed with phenol in

y the application of g5 per cent. alcohol.
Thorkild Rovsing, 1862-1927. Py

Thomas Foseph Kirwin, Co ofessor of Surgery, Copenhagen,

New ok ntemporary. Director of Department of Urology, Flower and Fifth Avenue Hospitals,
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The cavity is filled with perinephric fat and the edges of the cavity are
approximated. The phenol destroys the lining membrane. _

(b) Partial nephrectomy is performed if the contents of the cyst is blood-
stained (one-third of the cysts that yield blood-stained aspirate contain a
papilliferous neoplasm). o

(¢) Nephrectomy is performed if there are indications that the cyst is a
malignant degeneration of a neoplasm, e.g. irregular induration at the periphery
of the cyst.

Differential Diagnosis.—In sheep-raising districts hydatid cyst of the kidney is
not a great rarity. The usual symptoms are a pain and a swelling in a hypochondrium.
On the right side (if hydatid disease is suspected) the swelling is liable to be mistaken
for a hydatid cyst of the liver. Occasionally the patient complains of passing ‘ grape
skins * (ruptured daughter cysts) in the urine. The treatment is excision of the cyst,
but in most reported cases the cyst has been large and nephrectomy has been con-
sidered to be more expedient. |

Aberrant renal vessels are found on the left side more frequently
than on the right ; in females more often than males ; unilateral examples
are three times more common than bilateral.

There are four anatomical varieties (fig. 971) :

@ () ©) )

1
FiG. 971.—Varieties of aberrant renal vessels (see text),
(After F. L. Gill.)

(a) is the true polar artery originating from the aorta and entering the lower pole
of the kidney. This is a common type.

(b) is also a true polar artery, originating as an early division of the renal artery.

(¢) There are two inferior branches of the main renal artery and sometimes the
pelvi-ureteric junction is caught by them in a scissors grip.

(d) The renal artery divides close to, but outside, the hilum and the inferior branch
sometimes obstructs the renal pelvis.

Some hold that aberrant renal vessels are a cause of hydronephrosis (see p.
740) ; others believe that aberrant vessels in themselves are seldom a cause
of that condition but that their presence accentuates a hydronephrosis
existent on account of another reason. | |

Usually the aberrant artery is small ; occasionally it is comparatively large,
supplying one-quarter of the renal parenchyma, when its division is liable
to cause infarction of a corresponding portion of the renal tissue.
~ On the other hand, an obstructing aberrant renal vein can be ligated and.
divided with impunity because the venous collateral circulation is very
generous. - -

While aberrant renal vessels sometimes give rise to symptoms early in life,
in a number of instances the first symptoms appear during the third decade—
the period of life in which nephroptosis often commences. |
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(b) Of the Renal Pelvis and Ureter

Duplication of a renal pelvis is the most common anomaly of the
upper renal tract

and is found in over 4 per cent. of patients examined
by pyelography. It is usually uni-
lateral, and is somewhat more com-
mon on the left side than on the right.
The upper renal pelvis is compara-
tively small (fig. 972) and drains the
upper group of calyces ; the larger
lower renal pelvis drains the middle
and lower groups of calyces.
Duplication of a Ureter.—

F1G. 972.—Pyelograph showing a kidney with Double ureters are present in 3(51-
% double pelvis: dition to double renal pelves in

about 3 per cent.

of cases submitted to pyelography. The ureters often

join, usually in the lower third of their course (fig. 973), and have a common

FIG. 974.—Complete duplica-

F1G. 973.— Double ureter. In- tion of the left ureter as seen
strumental pyelogram. through the cystoscope.

orifice into the bladder. Less frequently the duplicated ureters open inde-

pendently into the bladder (fig. 974), in which case the ureter draining the
upper pelvis crosses its fellow, and opens below and medial

to it (the Weigert-Meyer law).

A kidney with a double pelvis, and especially one with
a double ureter, often has a double, or even a triple (fig.
975), blood supply. Sometimes a groove at the junction
of the upper third with the lower two-thirds on the
convex border marks the division.

Clinical Features.—W|
existence of a double renal pelvis or a double ureter is
foun’d_ accidentally in the course of an investigation of
the urinary organs, none the less a double kidney is more

nile in many instances the

FI1G. 975.—As a
rule each of the seg-

liable to become the seat of infection, calculus formation, Meuts between the

or hydronephrosis than a normal ki
disease is confined to one moiety of

Carl Weigert, 1845-1904,

Georg Hermann Von Meyer

s 1815-1892,

. dotted lines has an
dney. Initially such independent blood-

the duplicati supply. (After Carl
pllcatlon. In Semb.)
Professor of Pathology, Frankfurt-on-Main.

Professor of Anatomy, Physiology and Histology, Ziirich.
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cases of complete duplication of the ureter rather frequently the lower ureteric
orifice is the site of some degree of congenital atresia, which would account for
the selective character of the pathological onslaughts.

Treatment.—Except when ureteric meatotomy can be performed in
early cases of a stricture of a ureteric meatus, cystoscopic means of relieving
the obstruction are unsatisfactory, especially in cases of Y-shaped bifid
ureter, because a ureteric catheter cannot be made to enter the smaller
bifurcation. On the other hand, heminephrectomy with removal of its
ureter is eminently satisfactory when disease normally requiring total
nephrectomy is confined strictly to one half of a kidney that has a double
pelvis. The exception to the rule is, of course, a neoplasm.

Ectopic Ureteric Orifice.—Should a second ureteric bud arise from the meso-
nephric duct later than usual, the orifice of the accessory ureter is prone to occupy a
grossly abnormal position hereinafter defined. This is a rare anomaly. In both
sexes the existence of double ureter is determined by excretory pyelography.

In the female an ectopic ureter opens either into the urethra
below the sphincter urethrz (fig. 976) or into the vagina, and
causes an intractable incontinence of urine. Consequently,
to be aware of the possibility of this condition is of con-
siderable importance. The diagnosis can nearly always be
made from the history alone. A girl or woman who has
dribbled for as long as she can remember, despite the fact
_ that she has a desire to void, and does urinate, has an ectopic
ureteric orifice. The demonstration of this orifice is often
extremely difficult, because it is guarded by a valve. The
diagnosis can be established by giving an intravenous injec-
tion of indigo-carmine, and placing one swab into the vesti-
bule and another in the vagina ; the one coloured blue signifies
the position of the ectopic orifice.

In the male the aberrant opening may be situated at the F16. 976. — Ectopic
apex of the trigone, in the posterior urethra, in a seminal  ‘ureter in a female.
vesicle, or in an ejaculatory duct. As in all these diverse
situations, the ectopic ureteric orifice is situated above the sphincter urethre, the
male patient is continent, but recurrent acute or chronic pyelonephritis is prone to
supervene in the renal tissue served by the ectopic ureter. Posterior urethroscopy
after the intravenous injection of indigo carmine is the only means of ascertaining that
a male patient has an ectopic ureter. |

Treatment.—In the female excision of that segment of the kidney served by the
ectopic ureter usually is advisable, because so often it is hydronephrotic and chronically
infected. In the rare event of the urine draining from it being
sterile, implantation of the ectopic ureter into the bladder has
been carried out successfully. ;

In the Male—Often no treatment is required. Should urinary
infection persist in spite of treatment, heminephrectomy is
indicated. - |

Congenital megalo-ureter may be unilateral (fig. 977) or
bilateral, and in late stages is accompanied by hydronephrosis.
Often the condition is symptomless until infection has occurred.
If, however, the patient experiences pain, a diagnosis can be
made before the onset of infection. The ureteric orifice on the
. affected side is normal in size and shape, but it is immotile,

Fic. 977.—Uni- the efflux being a continuous trickle instead of iritermittent
lateral congenital ejections. A ureteric catheter passes easily. Excretory
megalo-ureter. - gﬁcloﬁraphy shows the whole length of the ureter greatly

. .cilatea. .

Treatment.—In infected cases, percystoscopic meatotomy and drainage of the

dilated ureter with a ureteric catheter for about- six weeks has been found to be

URETHRAE
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offective in clearing up the infection (O. S. Lowsley). Until recently

<A the curative treatment has been unsatisfactory. It has now been
- f:i) found that the best results follow excision of the lower nine-tenths
o

of the ureter with ligation of its entry into the bladder and the
==> /i, construction of a new ureter from an isolated segment of ileum

(=57 (fig. 978), followed by anastomosis of its distal end with the fundus
(;ﬁ/’gﬁ of the bladder. When the renal parenchyma is severely damaged,

nephroureterectomy is curative. In bilateral cases occasionally
presacral neurectomy is succeqsful. Bllateral meatotomy is likely
to prolong life, but eventually increasing renal failure and pyelone-
phritis prove fatal.

FiG. 978 Post-caval Ureter.—The righ(tﬁ uretel)' INFERIOR

7 975"~ sasses behind the inferior vena cava (£ig.979
fe"g";’,ﬁgﬂf;ﬁ’feﬁ ?nstead of lying to the right of it. This 1s
for the megalo- liable to give rise to obstructive symptoms.
ureter, which is  Should these symptoms warrant it, the ureter
shown attached can be divided near the bladder, withdrawn
to the bladder.  behind the inferior vena cava, and reim-

planted into the bladder.

Congenital atresia of a ureteric orifice (syn. pin-hole
meatus) is a precursor of a ureterocele and sometimes found in
children undergoing cystoscopic examination for increased
frequency of micturition or renal colic. As a rule, the opening
is so small that the finest ureteric catheter cannot be made to  FIG. 979.—Post-caval
enter it, Ureteric meatotomy (see p. 757) often remedies the ureter.
condition. _

Ureterocele is due to congenital atresia of a ureteric orifice which causes a cystic
enlargement of the intramural portion of the ureter. Usually the wall of the cyst
is composed of mucous membrane only, infrequently the muscle coat is included.
Occasionally this condition is discovered in childhood ; often it is not recognised
until adult life. Women are more often affected than men, and in 10 per cent. of
cases the condition is bilateral. A prominent symptom is increased frequency of
micturition, but there may be renal colic and occasionally
hematuria. In many long-standing cases secondary
infection is present. The cystoscopic findings are
characteristic: when the wall consists of mucous
membrane there is a translucent cyst over which blood-
vessels radiate (fig. 980) ; in the rare variety containing
muscle in the wall, the cyst is opaque. In either case

the sac is seen to enlarge rapidly with each efflux of urine,
and then slowly to collapse.

Treatment.—Burning a hole through the wall of the
cyst with a diathermy electrode is a simple and highly
satisfactory procedure. Ten days later the coagulated
abrea cornr:ﬁncf?n to slough, and eventually leaves a wide
AR ut normally functioning ureteric orifice. In advanced
urﬂi'mgffie. R(iﬂ‘:r S;deg unilateral cases associated with a hydro- or pyone-
Abssireh-Doias) " phrosis and dilatation of the whole of the ureter, after a

;‘rial of the foregoing, nephrectomy is sometimes called
or.

Ureteric Prolapse.—The ureteric mucous mem
ureteric orifice into the bladder. brane prolapses through the

Occasionally the muscle coat is inc in which
event the condition is an intuss tucked, In w

. ! tsception of the lower
stenosis produced is slight, and is m:igﬂy due to a end of the ureter. The

ilatati i : ccompanyi . eated
dilatations with ureteric bougies are curative. accompanying cedema. Repea

INJURIES TO THE KIDNEY

Injuries to a kidney incurred in civil lif
open wound. Blows or € are very seldom the result of an

Oswald 8. i ;
York. Lowsley, 1884-1955, Director, Department of Urology, Fames Buchanan Brady Foundation, New

falls upon the loin are the most fruitful sources of

"\:"
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such injuries, while blows from in front, crushing accidents, and falls on the
buttocks or feet, all add their quota (fig. 981).

Fi1G. 981.—With a blow from behind, the
kidney is thrown against the liver. With a blow
from in front, it is liable to be impinged against
the twelfth rib. As a result of a fall on the
buttocks, the vascular pedicle may be damaged.

 (After F. Papin.)

The degree of injury varies considerably from a small subcapsular hema-
toma to a complete tear involving the whole thickness of the kidney (fig. 982) ;

B C D

F1G. 982.—Various types of renal injuries : A, small subcapsular hemorrhage ; B, large
subcapsular hzmorrhage ; C, cortical laceration w1th perinephric hamatoma ; D, medullary
laceration with bleeding into the renal pelvis ; E, complete rupture. (After P. Adm_m)

in addition, the kidney may be partially or wholly avulsed from its pedicle.
Tears of the renal parenchyma follow the lines of the uriniferous tubules
(fig. 983) The whole of one pole may be detached. The injury is extra-
peritoneal, except very occaszonally in children below the
age of ten years in whom there is little, if any, perinephric
fat ; consequently the peritoneum, being intimately related
to the kidney, is liable to be torn in addition to the renal
capsule, allowing blood and, perhaps, urine to escape into
the peritoneal cavity.
by Clinical Features.—Rarely there is superficial bruising,

F16.983.— but there is likely to be considerable local pain and
Diagram g tenderness.
lines of rupture Heaematuria is a cardinal sign of a damaged kidney, but
B EhE MIney it may not make its appearance until some hours after the
accident. If the hemorrhage is profuse, it is liable to be followed by clot
colic.

Severe Delayed Hematuria.—It is by no means exceptional for sudden
profuse hematuria to occur between the third day and the third week after
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the accident in a patient who, up to that time, appeared to be progressing
favourably. Delayed severe bleeding is due to a clot beco_m_mg d.lSlOdgf:d_..
Meteorism.—In many cases of renal injury, abdominal

[ distension comes on about twenty-four to forty-eight hours
after the accident. In all probability it is caused by a retro-
peritoneal hematoma implicating splanchnic nerves.

\/S A perinephric hematoma should be suspected if there is
| even a slight flattening of the normal contour of the loin

FIG. 984. (fig. 984).
MANAGEMENT AND TREATMENT

The patient should be put to bed and orders are given that he 1s not to be
allowed out of bed until permission for him to do so has been granted.
This is an important detail in these days of ‘ early rising.” It is imperative
to keep a frequent pulse-chart, and to save all specimens of urine, duly
labelled with the time of voiding. A cloth having been laid across the
abdomen, sandbags are placed on either side of the patient in order to keep
the trunk at rest. Morphine is administered, and if hematuria is severe or
shock is considerable, a drip blood transfusion is commenced. If facilities
exist, excretory pyelography! should be arranged as soon as the patient has
recovered sufficiently from the shock: On the injured side there may be an
absence of excretion, extravasation of dye into the perirenal tissues, enlarge-
ment and irregularity of some of the calyces, or a normal outline. This form
of examination is particularly valuable in demonstrating the presence or
absence of a functioning kidney on the contralateral side.

Conservative treatment is continued if, after the patient recovers from
shock, the pulse-rate remains steady and the hamaturia lessens in amount.
?enicillin and sulphatriad with an alkaline mixture are given to discourage
infection. A close watch must be kept on the patient for several days ; only
whep _the heematuria ceases entirely, pyelography shows a normal outline on
the injured as well as the uninjured side, and the local tenderness and rigidity

abates can the vigil be relaxed. The patient should be kept in bed for a full
week after the he#maturia has ceased. |

(.)perqtive Treatment.—If conservative measures are continued in
patents in whom rigidity and tenderness persist for several days, after the
expiration of about a week a certain number of them will develop a palpable
swelling in the loin ; this is either a perinephric heematoma or a collection
of blood and urine. Drainage of this blood, or blood and urine, should be
andertaken through a high grid-ron incis '7 j
reached, 1t 1s displaced medially wi I '
ey m— apn ey y with the finger. In this way the collection of

Ex;plfn_'ation via the lumbar route is indicated whe
rate 1s rising, when the hamaturia fails to abate after twenty-four hours and
in the opinion of many, when tenderness and rigidity in the loin persist afte:'
twenty-four hours, especially if a swelling in that region is palpable. Should

1 ] . &
In no circumstance must compression be used, as is usual in non-

s “—

n the hourly pulse-

traumatic cases.
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the necessity for an urgent operation be decided upon and facilities for pye-
lography are not available, the presence of a functioning kidney on the contra-
lateral side can often be confirmed by chromo-cystoscopy. When the
kidney is found to be ruptured in several places or the kidney pedicle is
damaged, nephrectomy must be undertaken. Small tears can be closed
over a piece of oxycel or a piece of detached muscle, either of which pro-
motes he@mostasis. Larger single rents in the middle of the kidney are best
dealt with by performing nephrostomy through the rent and suturing the
kidney on either side of the tube in the manner just described. In
Jaceration confined to one pole of the kidney, partial nephrectomy may be
practicable.

When a sole existing kidney is sufficiently damaged to necessitate explora-
tion, it must be repaired, if possible. Failing this, the wound is packed
firmly with gauze in the hope that not only will the bleeding be controlled
but possibly the ruptured kidney may heal.

Laparotomy.—When, following an abdominal injury, there are signs of
intraperitoneal hzmorrhage or peritonitis, if the patient rallies from the
initial shock, laparotomy should be performed. In the case of a child with
intraperitoneal rupture of the kidney, abdominal nephrectomy is undertaken.
In all other circumstances it is best to avoid a transperitoneal route to the
injured kidney, for the mortality is higher than when nephrectomy is per-
formed from a lumbar approach. Furthermore, there is no record of an
injured kidney having been repaired transabdominally, doubtless because of
technical difficulties and fear of leakage of urine into the peritoneal cavity
subsequently.

Simultaneous splenectomy and left nephrectomy have been carried out
successfully on a number of occasions when both the spleen and the left
kidney have been found to be ruptured, but the mortality of cases of rupture
of the kidney with damage to the liver or hollow organs, which are not
infrequently further complicated by fractured ribs, pelvis, or vertebrz, is
very high.

COMPLICATIONS AFTER RENAL INJURIES

Urinary infection and infection of a perirenal hematoma can be largely
prevented by chemotherapy and antibiotics.

Clot retention is a troublesome complication in cases with severe h&ma-
turia. As a rule clot in the bladder can be evacuated by repeated syringing
with a solution of warm § per cent. sodium citrate through a urethral catheter,
or better a Bigelow’s evacuator (see p. 805). If this is not effective, supra-
pubic cystostomy with removal of the clots is sometimes necessary.

RARE INJURIES

. Rupture of a hydronephrosis may occur after a trivial injury, or even spontane-
ously. It usually results in a perirenal extravasation of fluid, but rupture into the
peritoneum has occurred.

"~ Pararenal Pseudo-hydronephrosis.—A cystic swelling develops in the loin,
occasionally fairly rapidly—more usually in a matter of months after the injury. For



A SHORT PRACTICE OF SURGERY

the production of a pseudo-hydronephrosis (fig. 985) there must

1 be present :
¢ 1. A complete tear of the renal cortex (see fig. 982 E). 2.0b-
‘W struction of the ureter from a pre-existing lesion, or from blood-

1A clot. The treatment of choice is nephrectomy, with removal of
5 the cyst. If adhesions around the cyst are forbidding, intra-

37 cystic nephrectomy must suffice.
jak Aneurism of a renal artery is usually a recent or remote
F1G.985.—A Tare complication of injury to a kidney. The most frequent
pararenal pseudo-  SYMPptom Is pain in the renal region, and when the aneurism is

: large a non-tender swelling will be felt. Only occasionally is it
ycranepueosis: pu%satile, in which event a bruit may be heard. In most cases the
diagnosis is made on X-ray examination, which shows a shadow in relation to the pelvis
of the kidney. Pyelography demonstrates that the swelling is extrarenal with the renal
pelvis displaced laterally. Attacks of hamaturia are not uncommon, and are prob-
ably due to congestion of the renal parenchyma. The aneurism may rupture into
the peritoneal cavity or into the perirenal tissues, when the condition is rapidly fatal.

Treatment by nephrectomy and excision of the aneurism has been undertaken
successfully on a number of occasions. In a few cases a saccular aneurism has been
resected with preservation of the renal vessels and the kidney.

Rupture of a ureter can occur as the result of an accident causing hyperextension
of the’spine. The clinical diagnosis is impossible until a diminished quantity of
urine 1s passed, followed by a swelling in the loin or iliac fossa. Excretory pyelo-
graphy shows a diffuse shadow below the kidney on the injured side, and makes early
diagnosis possible. So often is uretero-ureteric anastomosis followed by stricture
that, provided the contralateral kidney is healthy, nephrectomy is the best course.

Injury of one or both ureters during a pelvic operation is considerably more
common than the foregoing and occurs most often during the course of a difficult
hysterectomy. Preliminary catheterisation of the ureters prevents such accidents,
for with catheters within them, the ureters can be felt and seen unmistakably. The
accident includes cutting the ureter across, ligating it, crushing it in forceps or re-
moving a portion of its wall.

_Injury Recognised at the Time of the Operation.—The uretero-vesical con-
tinuity sl:mL}Id be restored by one of the methods described below, unless (a) the
ureter and its kidney are hydronephrotic, when nephrectomy is advisable, provided,
of course, the opposite kidney is healthy ; or () the patient’s condition is poor, when
ligation of the proximal end of the ureter is the best course. If the patient rallies within
two days, cemporary nephrostomy is carried out. Later a reparative operation can
be undertaken. s

Injury not Recognised at the Time of the Operation:

(a) Unilateral Injury.—One of three things is bound to happen.

I. No Symptoms.—If one ureter is ligated securely with unabsorbable material and
the contralateral kidney and ureter are normal, in 68 per cent. of cases the kidney on
the obstructed side undergoes silent atrophy. Thus the accident remains unsus-
pected unless the patient, at some time later, undergoes a urological examination.

2. Lumbar pain—hydronephrosis—pyonephrosis occurs in less than a half of the
ren"{itilr}der. _Excretory pyelogr_aphy reveals no excretion on the side of the lesion. To
avoid infection oﬁ the dcvel_opmg hydronephrosis nephrostomy should be undertaken
early. A reparative operation can be undertaken later (see below).

3. A urinary fistula develops through the abdominal incision or, following pan-

hysterectomy, through the vagi ' _
gina. Again a temporary nephr hould b
erformed an - - : pAarostomy sho €
Ebated (:ix we:ksa;. feparauve operation postponed until cedema and infection have

(b) Bilateral Injury.—In cases of anuria f ing ligati |

- ollowing ligation of both ureters durin

fhgg’;egﬁt%my a:i attempt 1s made to pass ureteric cathgetefg, when both ﬁ:t::: wi]l_bi
¢ occluded. Bilateral nephrostomy, if it is not deferred too long, is likely

ze‘ila::dﬂ;: paglient’s life, Cases are on record where normal micturition has recom-
e Tiparrccks after bilateral nephrostomy, the explanation being that the
urcters were ligated with cat ich i . = - G
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Reparative Operations : ]

Implantation of the Ureter into the Bladder.—The ureter is mobilised and
bisected longitudinally for 4 inch (1:25 cm.). The bladder is opened and a tiny stab
incision is made at the most convenient place for the ureter to enter, the stab being
made obliquely to imitate the intramural course of the ureter. Stitches having been
attached to the flaps of ureter, the ureter is drawn through the stab incision and
retained there by passing the aforesaid stitches from within outwards through the
bladder wall and tying them in pairs. The bladder is closed around
a Malécot catheter.

Chiari’s Operation.—If there is the slightest tension due to
shortness of the proximal end of the ureter, Chiari’s operation should
be chosen. The results are remarkably good. A suitable flap o
the bladder wall is fashioned, viz. >
The ureter is split as described above and each half is attached to
the mucus surface of the distal third of the bladder flaps. A ureteric
catheter having been introduced into the ureter, the excess of catheter
is laid on the flap, which is stitched around the catheter to form a
tube. This completed, the defect in the bladder is united also over the catheter, which
is brought out of the extremity of the wound farthest away from the hinge of the flap.
Into the opening through which the ureteric catheter emerges a Malécot catheter is
introduced into the bladder. The adventitia of the ureter is stitched to the extremity
of the newly constructed tube so as to make a secure junction. The abdominal wall is
then closed with corrugated rubber drainage to the perivesical space.

MOVABLE KIDNEY (syn. NEPHROPTOSIS)

In many thin subjects, especially women with visceroptosis, the right
kidney is readily palpable and to a certain extent movable. In 20 per cent.
of cases the condition is bilateral. On rare occasions the kidney and its
pedicle have a complete peritoneal investment, which permits a much wider
degree of displacement (‘ floating ’ kidney).

Clinical Features.—As a rule the condition is found in the course of an
abdominal examination, and is without clinical significance. On the other
hand, if a patient with a movable kidney complains of a dragging pain in the
loin relieved by lying down, in the absence of another cause, it is justifiable to
attribute the symptoms to undue mobility of the
kidney. In exceptional cases the displacement
causes the ureter to become kinked, and an exacer-
bation of a pre-existing early hydronephrosis, gives
rise to an attack of remal colic (Dietl’s crisis),
which passes off to be succeeded by others at
irregular intervals.

Pyelography.—In relevant cases excretory pye-
lography should be performed, with films taken in

e SR R the upright as well as the prone position. In asmall

Fic. 986. — Profound minority, kinking of the ureter with dilatation of the

L‘F‘iﬁi"‘i‘ﬁf‘t‘i}“’;ﬁ'& S en: renal pelvis is demonstrated (fig. 986). In doubtful

sion of the renal pelvis. cg3es retrograde elogranh rovide :
Nephropexy indicated. - et er pyelograpny p s cleare

Treatment.—When pain is considered to be caused by undue mobility
of the kidney, an abdominal belt is of service. If the patient is very thin,
an attempt should be made to increase her weight.

.Ach:'ﬂe-.!.{ﬁegme Malécot, 1852=2. He invented his catheter while he was an interne des Hépitaux de Paris,
Hans Chiari, 1851-1916, Professor of Pathological Anatomy, successively a: Prague and Strasbourg.

Joseph D}'q:{, 1804~1878. Professor of Pathology and Therapeutics. Crocon:  In his later vears he achieved fame as
a politician.
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Operation should be 2dvised only in cases with definite pyelographic
evidence of hydronephrosis.

hropexy.— L here are many varieties of technique. The following is satis-
faclg:rl; anc? c:fgn,parativcly simple. The kidney 1S exgosed through a lumbar incision
and the uretero-pelvic junction is freed from adhesion, if such be present. T_he Ca.psule
of the kidney is incised along the length of its convex border, and each half is stripped
towards the hilum. A transverse cut towards the pelvis divides each flap into two
equal parts. One of the quarters is picked up in a hxmostat and rotated many
times, so that it forms a cord. Commencing at the base, each end of a long suture
transfixes and re-transfixes the whole length of the cord, so that it 18 blended inti-
mately with it. Having prepared each flap in this manner, the long ends of the
sutures are passed through the Jumbar muscles in such a way as to su:spend the kidney
in a position which favours free drainage of its pelvis, and permits its surface, bereft
of capsule, to become adherent to the muscles.

HYDRONEPHROSIS

A hydronephrosis is an aseptic dilatation of the whole or part of the kidney
due to a partial or intermittent obstruction to the outflow of urine.

A hydronephrosis may be unilateral or bilateral.

Ktiology:

Unilateral hydronephrosis is due to some form of ureteral obstruction,
often at the pelvi-ureteric junction ; when it is situated lower in the ureter,
the ureter above the obstruction 1s dilated also. The causes are as follows :

L A kink, valve, or stenosis of congenital origin at the pelvi-ureteric
junction.

2. Congenital atresia of the ureteric orifice (see p. 734).

3. Aberrant renal vessels were formerly considered to be a common cause
of hydronephrosis. It is true that in a large number of cases of pelvic

hydronephrosis an artery (fig. 987), or more
usually a vein, is present over which the com-
mencement of the ureter is kinked. Neverthe-
less, in many instances this is not an aberrant
vessel, but a normal inferior renal artery or vein
that has been displaced downwards by the en-
1argf:d renal pelvis. This displaced vessel, while
adding considerably to the rapid increase in the
size of the hydronephrosis, is not the cause thereof.
Less frequently, a true aberrant artery passing to
the lower pole of the kidney is found obstructing
the pelvi-ureteric junction, when it is extremely

probable that the abnormal artery is responsible

F1G. 987.—Pelvic type of  10F the hydron '
hydronephrosis caustggj or ! ephIOSIS.

:Etgfa"ated by an aberrant th4. A Calculu's in the ureter or small calculus in
o in: rel};l Pelgls. The latter often gives rise 10
Tnflawase ermittent hydronephrosis
wai'lo dged in {a}?g;rtggrtlu {ft? tl?lf e ur?er fullowing removal of a stone
€ ureter : " ,
or a considerable time, or tuberculosis

of the ur :
= traur:;erf‘ thSlll'lt.‘.tm't': of the ureter also follows uretero-ureteric anastomosis
of the ureter during a pelvic operation.

| |
i
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6. Nephroptosis (see p. 739).

7. A diverticulum of the bladder pressing on the lower end of the ureter
in relation to it. .

8. Neoplasm of a ureter, or a neoplasm of the bladder involving one
ureteric orifice.

9. Achalasia. Apart from achalasia of the ureteric orifice, hydronephrosis
in the absence of any demonstrable cause (non-mechanical hydronephrosis) has
been attributed to neuromuscular inco-ordination at the pelvi-ureteric junction.

Bilateral hydronephrosis is generally the result of some form of
urethral obstruction, but it can also be caused by one of the lesions described
above occurring on both sides.

When due to lower urinary obstruction, the cause may be :

(a) Congenital:

1. Atresia of the urethral meatus or, very rarely, phimosis.

2. Congenital valves of the posterior urethra, or congenital contracture
of the bladder neck.

(b) Acquired: |

1. A neoplasm of the bladder which involves both ureteric orifices.
Occasionally a large diverticulum of the bladder compresses the lower ends
of both ureters.

2. Prostatic enlargement or carcinoma ; acquired contracture of the
bladder neck.

3. Carcinoma of the cervix (occasionally carcinoma of the rectum),
involving both ureters. |

4. Inflammatory or traumatic urethral stricture.

When the obstruction lies in the urethra, muscular hypertrophy of the bladder
occurs, and the ureters, by reason of this hypertrophy, become partially obstructed
in the intramural portion of their course.

Pathology.—In the beginning a hydronephrosis is open; that is, urine
can escape from the dilated pelvis down the ureter. Often it becomes
intermittent ; finally it is closed. The pathological changes that occur differ
in some respects according to whether the kidney has an extrarenal or an
intrarenal pelvis (fig. 988), the former being much more common. In
a kidney with an extrarenal pelvis, at first the pelvis alone becomes dilated

F1G. 988.—Hydronephrosis occurring in an
(A) Extrarenal, (B) Intrarenal pelvis of the
kidney, the latter being more liable to be com-
pressed by a blood-vessel or a band.

(pelvic hydronephrosis) (fig. 987). As time goes on, if the obstruction is

not relieved the calyces become increasingly dilated and the renal parenchyma

is progressively destroyed by pressure atrophy. In a kidney with an
S.P.S.—47
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intrarenal pelvis the destruction of the parenchyma (fig. 989) occurs
more rapidly. In either case, it 1s sometimes a matter of years before the
diagnosis is made, by which time the k{dpey may l?c
merely a lobulated sac containing pal_e uriniferous _ﬂmd
of low specific gravity. On bisecting the specimen
longitudinally a series of compartments representing
the dilated calyces will be found. Only on rare
occasions is the renal parenchyma destroyed in its
entirety, although in advanced cases the amount
remaining is very small.

CLINICAL FEATURES

Unilateral hydronephrosis is twice as common
in females as in males, and occurs slightly more often
on the right side than on the left. Although symptoms
Fic. 989.—Renaltype appearing early in life are not uncommon, usually the

of hydronephrosis. The condition remains latent until the patient is between
greater part of the renal

parenchyma has been twenty-five and thirty-five years of age. Various types

destroyed. Note the gre encountered :
cluster of calculi in the

lower pole. 1. Insidious.—Pain is slight; often there is only a

dull ache or a sense of weight in the loin. On ex-
amination an enlarged, sometimes a greatly enlarged, kidney is found. In
these cases the obstruction is usually at the pelvi-ureteric junction.

2. Attacks of renal colic occur. Often there is no palpable swelling.

3. Intermittent Hydronephrosis.—After an attack of renal colic with its
accompanying abdominal rigidity passes off, a swelling in the loin is found.
Some hours or days later, following the passage of a large quantity of urine,
the pain is relieved and the swelling disappears.

Bilateral Hydronephrosis ‘

1. Due to Bilateral Upper Urinary Obstruction.—This is rare compared with
a unilateral lesion. Symptoms similar to those described above are present,
sometimes on one side and sometimes on the other; or, whatis more frequent,
there are signs on one side only, and pyelography reveals some degree of
hydronephrosis on the contralateral side as well as the affected side. Symp-
toms and signs may become manifest in the remaining kidney after its fellow
has been removed for hydronephrosis.

2. Due to Lower Urinary Obstruction.—There is little to call attention to
the hydronephrosis except, perhaps, a dull ache in the loins. The symptoms
are overshadowed by those of the causative lesion. There is often polyuria
of low specific gravity containing a small quantity of albumen. The kidneys
are unlikely to be palpable because before the hydronephroses become large
enough to be felt, signs of renal failure set in.

3. Due to Pregnancy.—Dilatation of the ureters and renal pelves occurs in

every case of pregnancy. Both renal pelves and ureters are affected, but the

right side to a much greater extent than the left. The dilatation commences

during the first few weeks of gestation, and reaches its zenith between the
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fifth and sixth months (fig. 990). It then remains stationary until after
delivery, when involution occurs within two to twelve weeks. The condition
is due to atony of the ureteric musculature
brought about by the hormone progesterone.
Possibly pressure of the fcetal head on the ureters
plays some part during the last months of
pregnancy. The main importance of the condition
is when infection supervenes (p. 761). Excep-
tionally the hydronephrosis persists.
Pyelography. — The diagnosis can often be
made with certainty by excretory pyelography.
When the hydronephrosis is advanced, films taken
six to twenty-four hours after the injection of the
medium may show a hydronephrotic kidney which -- k... 3
was imperceptible on films taken at the routine _ FiG. 990.— Excretory
times. As a rule the earliest pyelographic mani- gi’:giiﬁ;,‘_ (’},‘,,,,i,,,fg_simf,,
festation of a hydronephrosis is dilatation of the Aberdeen.)
renal pelvis, for in the majority of cases the pelvis is extrarenal. The next
change is decreasing concavity and then flattening of the minor calyces

F1G. 991.—The progress from normal to

clubbing of the minor calyces in hydroneph- v ' ' '

rosis, as seen radiologically. (Afrer 7. B. Macalpine.)
and dilatation of the major calyces, which are the first changes when the
pelvis is intrarenal. In moderate-sized hydronephroses the minor calyces
become convex and finally club-shaped
(fig. 991) and the major calyces consider-
ably broadened. In advanced cases there
is extreme dilatation of the renal pelvis
and the calyces, or no excretion of opaque
media. Retrograde pyelography (fig. 992)
is required only when the results of ex-
cretory pyelography are inconclusive or
when a clearer definition of an extrarenal
pelvis is required to determine if a con-
servative operation is feasible.

Treatment.—Nephrectomy is indicated
in advanced unilateral hydronephrosis
when the contralateral organisunimpaired.

Ligation and division of an obstructing

blood-vessel, together with clearance of
PN = adhesions in the ne1ghbour1hood of the pelvi-
Fn; 2.—Retrograde pyelogramof ~ ureteric junction, gives a lasting cure in the
a hydr?)?lephrﬁsm gowulg a greatly majority of cases. The objection to dividing
enlarged pelvis and dilated calyces. the obstructing artery is that occasionally
ischemic infarction of the lower pole of the
kidney ensues. However, should this occur, it is apparent at once, and can be
remedied by resection of the involved portion.
Nephro-plieaﬂon (Stewart) is dea:gned to remedy an early or a moderate-sized

Henry Hamilton Stewart, Contemporary. Surgeon, Royal Infirmary, Bradford.
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hydronephrosis due to aberrant or displaced renal vessels. The dilated renal pelvis
and the commencement of the ureter aré dissected from these vessels, and any adhesions
between the commencement of the ureter and the renal pelvis are divided. On
squeezing the renal pelvis, pent-up urine passes down the ureter. The collapsed
renal pelvis, with its attached ureter, can now be made to take up a position anterior
to the obstructing vessels. In order to maintain this position and prevent contact

of these vessels with the renal pelvis, the two poles of the kidney are approximated.
A kidney whose interior 1s dilated and whose

parenchyma is consequently thinned is more
amenable to folding than is a normal organ. A
strip of fascia lata threaded through slots cut in
the renal capsule is employed to maintain this
position (fig. 993). The kidney is returned to its
bed and the wound closed with corrugated rubber
drainage.

Reconstruction of a hydronephrosis
is employed in cases of more advanced pelvic
hydronephrosis and when there is a stricture
at the pelvi-ureteric junction. The zenith of
importance of this operation is reached when the

F1G. 993.—Nephro-plication com- hydronephrotic kidney is the sole existing kidney.
pleted using a band of fascia. (After The affected kidney having been displayed, the
Wilfred Adams.) upper third of the ureter and the renal pelvis is

dissected. A renmal vein overlying the pelvi-
ureteric junction can be divided, but an artery in this situation, whether aberrant or
not, should be preserved. The anastomosis about to be described is made in front
of such an artery. The upper end of the ureter is divided a short distance below the
pelvi-ureteric junction. The ureter is dilated with bougies, and is laid aside tem-
porarily. Up to this stage the steps of the operation are common to a number of
procedures of which the Anderson-Hynes plastic operation on the dilated renal
pelvis will be described. The redundant part of the renal pelvis, together with the
ureteropelvic junction are resected as shown in fig. 994 A, a flap of the lower part
of the pelvis being retained. The upper two-thirds of the opening thus created in
the renal pelvis is closed with a 0000 plain catgut suture traversing all coats (fig. 994 B).
The upper end of the ureter is slit for 3 cm. and its anterior edge is anastomosed to

A B e D

FIG. 994—The Anderson-Hynes plastic reconstruction of a hydronephrosis. Note the
placement of the stay sutures. ‘

g:;i gterigr Sigtz of the pelvic flap by a continuous suture of 0000 plain catgut (fig.
i elj; g e rarxl'; cath%tier is passed into the ureter for a short distance; this 15
thes expedient to keep the deep sutured layer out of the way while

uperficiel :
deep. ¥ T 2l edges are drawn together (fig. 994 D) in the same manner as were the

he .atheter is wi . -
The texvite 0? eﬂrul: :;telillgmwn just before the anastomosis is completed.

procedure. hion ha‘“'e' not been bettered by any alternative plastic

Renal
cessful ingeel‘ii:vcilzgsya?;lpathef““m?_ (syn. denervation of the kidney) is often suc-
condition can be dis?:ove::fiomﬁd'mﬁ small hy.droneph:oses when no cause for _the
13 necessary. After the kidne incision that gives ample access to the renal pedicle
renal pedicle is freed from s

y has been exposed and delivered into the wound, the
o G urrounding fat, so that the individual vessels are in full
ames stie Anderson, Contempor

W' d H . S ] ]
ilfred Hynes, Contemporary, me‘::'? Surgzﬁ%ng:éughfﬁmgggp‘;ﬁdgﬁﬁﬂ ;M.

-

ok ';:.: LI
I ti‘%-"—"ﬁ":ﬁ
i .:-



THE KIDNEYS AND URETERS 745

view. Commencing at least 1 inch (2'5 cm.) from the hilum of the kidney, the delicate
fibrils of the sympathetic plexus and connective tissue which lie between the vessels
are dissected, picked up with fine dissecting forceps, and divided, and again divided
near the hilum of the kidney. The process is repeated until all the vessels are cleared
of these elements. During the dissection the left forefinger is placed behind the
pedicle, and if heemorrhage occurs from one of the renal veins, it can be controlled
by forward pressure of this finger until the bleeding-point can be secured by a
hemostat. When the renal artery has been stripped as cleanly as possible, it is
painted with 10 per cent. carbolic acid, which whitens sympathetic nerve fibres, thus
enabling nerves that have been overlooked to be recognised and removed. The
operation is concluded by clearing both aspects of the renal pelvis, the ureteric
junction, and the upper inch (2-5 cm.) of the ureter of nerve fibres and strands of
connective tissue. As a result of the operation, pain is relieved, and after many
months the hydronephrosis often becomes less and less ; ultimately, in some cases
pyelography shows a normal outline,

Complications of a hydronephrosis in order of frequency are :

1. Infection = Pyonephrosis (see p. 767).

2. Haemorrhage into the sac occasionally follows 1. If the hydronephrosis
is open severe hematuria will result.

3. Rupture (see p. 737).

RENAL CALCULUS

Atiology.—Considerable light has been thrown upon the cause of renal and
other urinary calculi. The subject is a large and complicated one, and the following
is a résumé of current opinion.

1. Dietetic.—By a deficiency of vitamin A renal epithelium sustains serious
injury, and it seems probable that desquamated epithelium forms a nidus around
which the stone is deposited. From a study of economic conditions in districts
where urinary calculi are common, it is evident that the inhabitants suffer from
dietetic imbalances. There is not only a deficiency in vitamin A, but often a grossly
improperly constituted diet in general. -

2. Decreased Urinary Output of Citrate.—The presence of citrate in the urine
(normal 60 mg. per 100 ml.) tends to maintain in solution otherwise relatively in-
soluble calcium phosphate and carbonate. The excretion of citrate is under hor-
monal control and decreases during menstruation.

3. Renal Infection.—Infection favours the formation of urinary calculi. Both
clinical and experimental stone formation is common when the urine is infected with
a urea-splitting streptococcus, staphylococcus, or proteus organisms. The pre-
dominant bacteria found in the nuclei of urinary calculi are a staphylococcus and
Esch. coli. A calculus which follows infection of the kidney is known as a secondary
renal calculus ; a primary renal calculus is one unaccompanied by infection, although
infection may supsrvene as a result of such a
calculus.

- 4. Faulty Renal Drainage.—Stones are
prone to occur in patients with obstruction to
the free passage of urine.

5. Prolonged immobilisation from any
cause, e.g. paralysis, is prone to result in skeletal
decalcification and an Til:]llcreasedboutput tzlt; ctil-
cium in the urine. is, combined wi e R T
mechanical effects of recumbency on renal beﬁg t’ﬁﬂsfmf “m‘{mtﬁ?,“ﬂe rhas 1o
drainage (fig. 995), favours the deposition of travel uphill favours urinary stasis and
calcium phosphate calculi. Inuninfected cases consequent stone formation.  (After
spontaneous dissolution of the calculi sometimes - 4. C. McEachern.)
occurs. |

6. Hyperparathyroidism, although very rare, occurring perhaps in o-2 per cent.
of cases, is a sufficiently frequent cause of renal calculus to warrant consideration. In
cases of multiple or recurrent urinary calculi this cause should be eliminated by bio-
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chemical tests (p. 250). Hyperparathyroidism results in a great increase in the
elimination of calcium in the urine. It has been aptly remarked that these patients
pass their skeleton in their urine. In cases of hyperparathyroidism the parathyroid
adenoma should be removed before urinary calculi are treated. .

‘. Randall’s Hypothesis.—As a result of careful histological work, A. Randall
has proved that the initial lesion in many cases of renal calculus is an erosion at the
apex of one of the renal papille. On this erosion are deposited urinary salts = Ran-
dall’s plaque.

It has further been shown that minute concretions (microliths) occur normally in
the renal parenchyma and R. J. Carr postulates that these particles are carried away
like carbon particles from the bronchi by lymphatics. Should some of the renal
lymphatic vessels become blocked by inflammatory exudate, it requires no stretch of
imagination to realise how a subendothelial calculus is formed. Later the endothelium
becomes ulcerated and a Randall’s plaque results.

8. Irreversibility.—With the possible exception of calculi due to hyperparathy-
roidism and small cystine calculi, a renal calculus is an irreversible colloidal product :
irreversible because it cannot be dissolved in its original solution ; colloidal because it
has entered into organic combination with some colloidal substance such as fibrin.

Varieties.—Stones found in the kidney belong to one of the following
types, a mixture of the first two being especially common.
Oxalate Calculus (Calcium Oxalate).—Popularly known as the mulberry

stone, it is covered with sharp projections. These cause the kidney to bleed,
and altered blood 1s precipitated on the surface of the stone.

‘ lINCH. 1] ~_oF . Fig. 996 shows two oxalate calculi.
[ IS REEE RS R NS R OEE The larger one removed from the
: Soanmes. e —eq - -— - ——— - — Tight kidney and the smaller from the
left of the same individual. The
larger is black, owingto altered blood.
The smaller is beginning to be dis-
coloured around its sharp projections.
These specimens illustrate clearly
the process by which the oxalate
calculus changes its complexion.
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F1G. 996.

An oxalate calculus, which is usually single, casts an exceptionally good
shadow radiologically, and this is fortunate, for often by virtue of its rough
surface it gives rise to symptoms when comparatively small. A calcium
oxalate stone is very hard, and on section is |
laminated concentrically.

Phosphatic calculus (usually calcium phos-
phat;, although sometimes combined with am-
monium magnesium phosphate and, rarely,
composed of the latter only) is smooth and
duty white. In an alkaline urine it enlarges
rapldly,_. and often fills the renal calyces, taking
on thclr_ s_hape (staghorn calculus, fig. 997).
Because it is smooth, a phosphatic calculus gives

nise to few symptoms until it has attained a F1G. 997. — Phosphatic
large. Size. By reason of it_s size rather than calculus. Note its branched

its density, it is demonstrated readily by X-rays. RS g salodiog),

Uric acid and urate calculi are hard and
: _ smooth and, because they are
usually multiple, they are typically faceted. Their colour varies fromyycl-

Alexander Randall, 1883-1951. P
Reginald Joseph Carr, Conumpara:;{ﬂ'ga%

Urology, University of P, : : .
ologist, Royal Infirmars, Brafuey ™ Thiladelphia, U.S.2.
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low to reddish brown. Pure uric acid calculi are not opaque to X-rays,
but absolutely pure uric acid calculi are uncommon ; the rna]onty contain
enough oxalate crystals to render them opaque. Calculi of ammonium and
sodium urate are sometimes found in children. Such stones are yellow,
soft, and friable, and unless they contain im-

Q&

purities they do not cast an X-ray shadow.

Cystine calculi are wont to appear in the
urinary tract of patients with cystinuria. Cys-
tinuria is 7ot an inborn error of
metabolism ; it results from a _
greatly diminished or absent s (hesagonal) from the
resorption of cystine from the urine of a patient with
renal tubules. Cystine crystals <>
are perfect hexagons: white, translucent, and appearing
only in acid urine (fig. 998). Cystine calculi are usually
multiple and may assume a cast of the renal pelvis and
calyces (fig. 999). These calculi are soft, like beeswax,
and pink or yellow when first removed. On exposure
~ the colour changes to a greenish hue. |
cf{fﬁﬁ?ﬁ%“ﬂi Cystine stones are encountered most commonly in
destroyed the renal young girls. They are radio opaque from the sulphur
parenchyma. (Or. L. they contain—sufficiently so to cast a shadow when

tiny.

Too often cystinuria and the cystine composition of the stones escape

recognition.

Xanthine calculi are extremely rare. They are smooth and round, brick red in
colour, and show a lamellar structure.

Indigo calculi are curiosities. Blue in colour, they are derived from indican.

Stones composed entirely of bacteria are very uncommon. They are soft and
usually multiple.

Clinical Features.—Fifty per cent. of patients with renal calculus pre-
sent between the ages of thirty and fifty, the remainder at any time of life.
Males are more frequently affected than females, the ratio being 4 : 3.

The symptoms are not stereotyped and sometimes the diagnosis remains
obscure until a radiological examination has been made.

Quiescent Calculus.—Some stones, especially those composed mamly
of phosphates, lie dormant for a long period, during which time there is
progressive destruction of the remal parenchyma. In most instances,
secondary infection occurs eventually.

Pain is the le:admg symptom in 75 per cent. of cases.

Fixed renal pain is located in the renal angle posteriorly (fig. moo), in the
hypochondrium anteriorly, or in both situations simultaneously. It is often
worse on movement, partlcularly on walkmg upstairs.

Ureteric! colic 1san agomsmg pain passing from the loin to the groin, commg
on suddenly, causing the patient to draw up his knees and roll about. It is

I A

1 Pain passing from loin to groin should be called ureteric colic, not renal colic.
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“often accompanied by vomiting, profuse sweating, and pallor. The pulse
quickens, and as the attack progresses the temperature becomes subnormal.
Bouts of colic often recur
A (M et 4 for several hours, and oc-
e _' RENAL PAIN casionally continue for
v o more than twenty-four
hours. The condition 1s
often due to a stone enter-
ing the ureter, but also
occurs when a stone in the
renal pelvis temporarily
 blocks the pelvi-ureteric
junction.

Abdominal Examina-

F1G. 1000,—The usual distribution of renal pain. tion.—During an attack of

| . ureteric colicthereisrigidity
of the lateral abdominal muscles but not, as a rule, of the rectus abdominis:.
After the attack has passed off, often abdominal examination is negative. In
patients with a dull, fixed pain usually there is tenderness over the affected
kidney, especially if it is infected. Only when a calculus-containing kidney
becomes the seat of a hydronephrosis or pyonephrosis of considerable size
does 1t give rise to a palpable swelling.

Hamaturia.—Infrequently, profuse hematuria is a leading, or the only,
symptom. As a rule hematuria occurs in small amounts (enough to render
the urine ‘ smoky *) during or after an attack of pain. In about half the
cases of renal calculus there is no blood in the urine, either to the naked eye or
microscopically.

Pyuria.—In any case of renal calculus of considerable standing, infection
of the kidney is liable to supervene, and pus will be found in the urine in

varying amounts. When a large phosphate calculus is present, the passage

of tm-_bid urine, which on examination is found to be full of pus cells, is
sometimes the chief symptom.

URETERIC
COLIC :

INVESTIGATION OF A SUSPECTED CASE OF RENAL CALCULUS

_ liladiography.—-—Before the examination the bowels should be emptied by
gIving a vegetable laxative, for minerals in the intestine cast a shadow (fig. 803).
F{amographs of both kidneys, their ureters, and the bladder must be taken
In every case. Wh?n a renal calculus is branched, there is no doubt con-
zrmng the shadow it casts. - If a shadow is cast that may be a calculus in the
Ifdtxllley, exposures are made during full inspiration and full expiration.

€ opacity moves with the kidney, and measurements from the lower pole

f the ki : : :
:hat &idﬂl:go'f: i;h;:’rl::lnt:l.rcmmn stationary, then there can be no doubt

The most characteristic location for

process of the first lumbar vertebra ¢ venal calculus is opposite the spinous

(pelvis of kidney).

! i _'l.
A e
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F1G. 1001.—The two shadows FI1G. 1002.—Thought F1G. 1003.—Plain radiograph
in the region of the right tobegall-stones,proved showing both kidneys full of

kidney were mistaken for cal- by ureteric catheter, stones. The patient, a man of
culi. They were due to enteric- etc.,tobe renal calculi.  forty-two, stated that he had

coated pills of ammonium enjoyed good health until one
chloride. (After H. L. Kretschmer.) week before he came under
observation.

The following structures and substances from time to time cast a shadow which
at first sight may appear to be a renal calculus :
(1) A calcareous lumbar or mesenteric lymph node.
(i1) A concretion in the appendix or gall-stones in the gall-bladder.
(i11) Drugs (e.g. bismuth, Blaud’s pills, fersolate) or foreign bodies in the alimen-
tary canal.

(iv) Phleboliths.
(v) The ossified tip of the twelfth rib.

(vi) A chip fracture of the transverse process of a lumbar vertebra.
(vii) Calcified tuberculous lesion of the kidney.
(vii1) A calcified suprarenal gland.

A doubtful shadow in relation to the kidney often can be proved to be
extrarenal by a lateral radiograph. When the shadow can be shown to lie
anterior to the bodies of the vertebra, ipso facto it 1s anterior to the kidney.
Such is the finding in calcified mesenteric lymph nodes, gall-stones, and
opacities in the alimentary tract.

Excretory pyelography is of great assistance in confirming that the
opacity is intrarenal, and also determining in which part of the kidney the
stone is situated (fig. 1004). Excretory pyelography is also of great service

@) | ®)

F1G. 1004.—(a) Plain X-ray showing a renal calculus. In which part of the
kidney is it situated? (b) Same case. Excretory pyelogram. The stone is
located in the pelvis of the kidney. Pyelolithotomy indicated.

Pierre Blaud, 1774-1858. Physician of Beaucaire, France,
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in revealing the presence and normality or otherwise of the contralateral
kidney.

The presence of a non-opaque calculus usually can be demonstrated by pyelo-
graphy, for it causes a filling defect in the shadow cast by the medium. A similar
defect is seen in papilloma of the renal pelvis (p. 782). Retrograde pyelography
may be required to give a clearer delineation. |

Cystoscopy.—If there is a urethral stricture or prostatic obstruction, it
will be revealed by instrumental examination. Except in long-standing
cases associated with infection, when evidence of cystitis is present, the
appearance of the bladder wall is normal. The efflux from the affected side is
increased if the stone lies irritating the renal pelvis, or decreased when a
stone i1s blocking the pelvi-ureteric junction or when the parenchyma has
been largely destroyed. The ureters should be catheterised and a specimen
of urine from each kidney sent for bacteriological examination. This will
determine if infection is present, and if so whether it is confined to the affected
kidney.

Treatment of Ureteric Colic.—Unless the diagnosis has been confirmed
radiologically, it is contraindicated to give morphine which masks symptoms

and signs should the diagnosis be incorrect. One of the antispasmodics set
out on p. 756 should be substituted.

OPERATIONS FOR THE REMOVAL OF RENAL CALCULI

Pre-operative Treatment.—If urinary infection is present, appropriate

antibiotic treatment should be given for a week, and continued after operation
as necessary.

_All the operations about to be described have certain features in common.
Via a lumbar incision (p. 783) the kidney is exposed and delivered on to the
surface. In the small number of cases when delivery is impossible, the
cho.lcc of procedure is more limited and the operation more difficult. A
radJ_ograPh that s:hows the calculus or calculi clearly should be displayed in
an illuminated viewing-box in the operating theatre. The stone or stones

removed should coincide in every respect with the X-ray findings. Failure

to account for some part of the shad :
interior of the kidnev. ow calls for a further search in the

In specially equipped clinics it is ' ' '
: possible to radiograph the exposed kidney.
This ensures that no stone or portion of stone within the kidlleey has begn

overlooked, and consequently reduces the number of so-called recurrences.

At the conclusion of all the operations to be descri i ]
i escribed the kidney is re-
placed in its bed, and the lumbar wound closed with drainage of tge peri-

nephricspace. If neph{ostomy has been performed, the tube is either brought

r through a stab incision ; in ei it i
anchored to the skin with a stitch, on ; in either event it is
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The kidney is grasped in the left hand so that the tips of the index and middle fingers
lie beneath the renal pelvis, making it more prominent, while the thumb anteriorly
prevents the stone slipping into one of the calyces. An incision i1s made on to the
stone in the long axis of the renal pelvis (fig. 1005). The stone
is removed with gall-stone or special forceps, care being taken
to avoid breaking it. If pyelography showed -a stone in a
calyx and the renal pelvis is large, the stone can be located by
the little finger introduced into the renal pelvis: should the
stone be accessible, it can be grasped in forceps and removed
by this route. After a stone has been removed via the renal
pelvis, a bougie is passed through the pelvi-ureteric junction in
order to dilate a possible stricture, and at the same time any
adhesions present in this neighbourhood are freed, or an ob-
structing vein is divided between ligatures. When the kidney
has been proved to be uninfected, the incision in the renal pelvis
is closed by interrupted sutures of fine plain catgut. If the
kidney is grossly infected, nephrostomy (p. 724) is performed
before closing the incision in the renal pelvis.

Coagulum Pyelolithotomy is especially valuable in cases '
of multiple small calculi in the renal pelvis and calyces. The FIG. 1005.—Show-
posterior aspect of the renal pelvis is exposed. A smallincision, ing the extent and
just large enough to admit a number 12 French rubber catheter, direction of a pye-
is made in the renal pelvis near the pelvi-ureteric junction. lotomy incision.
After the catheter has been introduced and the urine drained
away, the interior of the kidney is irrigated with saline solution. A specially pre-
pared solution of human fibrinogen is injected through the catheter while the assistant
simultaneously injects one-tenth the amount of a freshly prepared solution of thrombin
by a syringe, the needle of which is passed through the wall of the catheter. In this
way the two substances are intimately admixed as they enter the renal pelvis. At
this juncture the catheter is clamped. After an interval of six minutes, to allow the
fibrinogen to coagulate, the catheter is removed and the incision in the renal pelvis
enlarged. The coagulum partly extrudes itself, and can be lifted out with the stones
and débris enmeshed within it. _ _

Nephrolithotomy is indicated (1) when a calculus or calculi lies within an intra-
renal pelvis, or the pelvis cannot be displayed because the pedicle is short, or because
of adhesions due to a previous operation ; (2) when the calculus can be palpated
through the cortex ; (3) when there is a branched calculus, and the state of the
opposite kidney precludes nephrectomy. _

An incision into the renal parenchyma is accompanied by considerable hzzmorrhage,
which is lessened by digital compression of the renal vessels maintained by an assis-
tant. Also with a view to reducing h&@morrhage, the rénal parenchyma is incised with
a diathermy knife just behind and parallel to the most prominent part of the convex
border of the kidney (Brédel’s line). As the terminal branches of the anterior and
posterior renal arteries meet along this line, no large artery is gh'v;d_cd, thereby
minimising the amount of subsequent cortical necrosis. The incision, usually
about 1 inch (25 cm.) long, is made over that calyx containing the stone or stones,
which are removed with lithotomy forceps. When only a small incision has been
necessary and the kidney is uninfected, the renal incision can be closed by interrupted
catgut sutures passing through the kidney substance but not penetrating the calyx,
and tied over a piece of oxycel or muscle to enhance hemostasis. If the incision is
large, and in all cases where infection is present, nephrostomy is carried out by placing
a small de Pezzer ¢atheter through the incision into the renal pelvis. The incision
is then closed on either side of the tube in the manner just described.

Pyelonephrolithotomy is a valuable means of removing a calculus situated
deeply in a calyx, especially if such a stone is present in addition to one in the renal
pelvis, and in cases of stones situated in more than one calyx. Pyelotomy is per-
formed, and the little finger is introduced into the pelvis, and the calyx containing

The first operation of nephrolithotomy was performed by Ambroise Paré (1509-1590).
His patient was a criminal condemned to death by hanging, instead of which Paré removed
two stones from his kidney. Fifteen days later the patient was cured, secured his remission,
and was given a grant of money.

Max Bridel, 1870-1941. Pathological Artist and Founder and Director of the Department of Art as Appli
et (the fites sahs) of 115 el 18 ths otk Fobus Harhiy ik S Depurtment of Are ax Applied %
Joseph Hyrtl, 1811-1804, essor of Anatomy, Vienna, also described the line.
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s palpated. If pressure is exerted on the cngresgppndx_ng convex border of
11::11:: slfi%%ee;f Evelz‘l a small sﬂone can be palpated. An incision 1s made through the
parenchyma as described for nephrolithotomy, and with the finger pressing on the
calculus from within, it is readily grasped by lithotomy forceps ;ntroduced through
the cortical incision, and withdrawn. In cases where stones lie in other calyces the
procedure may be repeated, making two, or even three, cortical incisions. The
incisions are closed as described under nephrolithotomy and pyelolithotomy re-
spectively., If drainage of the interior of t}le kidney is necessary, the catheter i1s
introduced through the cortical incision or, if there are more than one, through the
most dependent. i

Partial Nephrectomy.—When the stone is in the lowermost calyx—a
fairly common position—resection of the lower pole of the kidney (see p. 785)
is often a wise step. If the dilated calyx is not removed, its dependent
position encourages further stone formation.

Nephrectomy (see p. 784) is indicated when the contralateral organ has
been proved to be perfectly healthy and the stone or stones have destroyed
much of the renal parenchyma. Large branched calculi are notorious for

recurring, and if the other kidney is healthy, nephrectomy is often the best
course to adopt 1n such cases.

Post-operative Treatment.—In non-infected cases a prophylactic course of
sulphatriad is given for a week, together with alkalis and a high fluid intake. If a
nephrostomy tube has been inserted, it is managed in the same way as that described
on p. 724. In infected cases the interior of the kidney is irrigated with saline solution
through the nephrostomy tube frequently, until the bleeding has ceased, and there-
after two or three times a day with solution G (see below). The tube is retained
for at least fourteen days. These measures, by dissolving phosphatic débris, greatly
reduce the incidence of recurrence. |

Excessive h@morrhage sometimes occurs, usually about the fourth day after an
operation that necessitated incising the renal parenchyma. Blood transfusion and the
administration of morphine are sometimes sufficient to tide the patient over this
complication. Should hzmorrhage continue in spite of these measures, the lumbar
wound must be reopened. In cases where the contralateral organ is healthy, nephrec-
tomy is the best method to adopt. In other circumstances, placing a strip of oxycel
In contact with the cut renal parenchyma of the reopened kidney, and resuture,
together with nephrostomy, may prove successful. :

Treatment of Renal Calculi by Dissolution.—Most renal calculi, because
they are irreversible colloidal compounds, cannot be dissolved. The exceptions
are (a) occasionally non-infected calcium phosphate recumbency calculi undergo
spontaneous dissolution with a high fluid intake ; (5) small cystine stones dissolve
In an alkaline urine. A dos_e of sodium citrate mixture (p. 762), three times a day or
more often, to maintain a urinary pH of between 7-6 and 8-0 is often sufficient to clear

the urinary tract of these calculi; (c) small phosphate calculi : "y
bringing them in direct contact m’th solution 12} : EURDS exleni can: be dissotved by

Monohydrous citric acid .

: . 323G,

Solution G Anhydrous magnesium oxide . 3-% G.
Anhydrous sodium carbonate . 44 G.
Distilled water ad 1,000 ml.

The main field of usefulness of this solution i i
when the fluid, injected repeatedly thr(? on Is after the removal of branched calculi

to dissolve calculous débris. ugh a nephrostomy tube, can be relied upon

Treatment of Bilateral

Renal Calculi.—Ust : :
better function is operate cu l.—Usually the kidney with the

d upon first, the operation on the contralateral side
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being postponed for two or three months. Exceptions to this rule are (a)
if there is pain on one side, that side is operated upon first, for pain usually
signifies that the stone is obstructing the outflow of urine from the kidney,
the function of which will become increasingly impaired ; (b) if there is a
pyonephrosis on one side this should be treated by nephrectomy, or, if the
patient’s condition is poor, by nephrostomy.

PREVENTION OF RECURRENCE

Frére Jacques, that famous lithotomist of the Middle Ages, used to say, I have
removed the stone, but God will cure the patient.”” With the advance of knowledge
our responsibilities do not end with the removal of the stone ; provision must be
made to prevent recurrence.

Recurrent calculi can be divided into two varieties

(a) False Recurrence.—Even a tiny fragment overlooked at thc time of the opera-
tion is liable to become the nucleus of a new stone.

(b) True Recurrence.—The following constitute the more important precautions
for the prevention of true recurrence.

The stone should be analysed so that by a proper diet and vitamin intake the
patient may render his urine unfavourable to the formation of a similar stone. There
should be a high fluid intake in all cases, regardless of the chemistry of the
stone. In cases of multiple or recurrent calculi hyperparathyroidism must be
excluded.

Uric-acid and Urate Calculi.—Those meats and fish rich in purine should be
avoided. Sufficient sodium citrate and sodium bicarbonate are given to keep the
urine slightly alkaline.

Calcium Oxalate Calculi.—Rhubarb, berries, plums, spinach, and tomatoes,
which are rich in oxalate, can be taken if they are accompanied by a dose of calcium,
or } pint (300 ml.) of milk, because under these conditions oxalates are precipitated
as an insoluble calcium salt in the intestine, and are not absorbed. At all times a
diet adequate in calcium and magnesmm 15 necessary ; calcium oxalate is rendered
less soluble in the presence of magnesium ions.

Phosphate Calculi .—Excessive alkalinity of the urine should be treated by giving
ammonium chlonde or another urinary acidifier. Phosphorus in the diet must be re-
stricted to a maximum of 1,400 mg. per diem. Aluminum gel, 40 ml. t.d.s., p.c. and
at bedtime, combined with the diet just referred to, drastically reduces the thh
incidence of recurrent phosphatic calcuh

Cystine Calculi.—Sulphur-containing proteins such as meat or fish are pro-
thited and proteins with a low sulphur content substituted. Carbohydrates and
fats are unrestricted. The urine must be kept alkahne permanently, and to this end
sodium citrate and sodium bicarbonate are given in sufficient quantities, the patient
testing the reaction of his urine night and morning.

Recumbency Calculi.—In patients doomed to long recumbency, sodium phytate
taken by mouth forms insoluble calcium phytate, thus removing by the bowel one

source of hypercalciuria.
In all types of calculi accompanied by infection, no effort should be spared to

render the urine sterile and keep it sterile.
If there is any factor that predisposes to urinary stasis, be it a ureteric stricture,
an enlarged prostate, or a urethral stricture, this should be remedied.

Complications of Renal Calculus

1. Migration—The calculus may pass into the ureter (p. 754).

2. Urinary Obstruction—Hydronephrosis (p. 740) or calculous anuria
(p. 723) can arise.

3. Infection is a constant danger. All grades from a mild pyelonephritis *
to pyonephrosm are possible.

Frére Jacques, 1651-1719. ° Itinerant Italian lithotomis serving as the F
semi-religious habit and cut for stone in the b Iadd:r"w g as a tooper in rench army, adopted
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URETERIC CALCULUS

A stone in the ureter nearly always has its birth in the kidney. When
it enters the ureter the calculus is rounded or oval in shape. Should it
become arrested in its -

| 1 descent to the bladder,
| . in time it becomes en-
larged and elongated,

URETERO-PELVIC
A JUNCTION

e Y

. e e resembling in shape a
l“"“ I|||||t'|]|"“ date stone (fig. 1006).
T 2| Ingo per cent. of cases

F1G. 1006.—Ureteric calculus the stone 1s single.

removed by operation. Clinical Features. %g?ﬁmg _‘ -:‘.:-“‘
—When a stone de- ARTERY \' (g‘

scends into the ureter there is an attack of ureteric
colic, which is repeated at longer or shorter in-
tervals, until the stone is ejected .into the bladder

e

/JJUXTAPOSITION
OF VAS DEFERENS
OR BROAD
LIGAMENT

or becomes impacted in the ureter. There are @
five locations of anatomical narrowing of the ENTERING
- . BLADDERWALL: :
ureter where a stone is liable to become arrested 6
(ﬁg. 1007) ) URETERIC
Ureteric Colic.—A stonein the upper third of the RIS

ureter produces symptoms identical with those of  FIG. 1007.—Normal ana-
a stone blocking the pelvi-ureteric junction (p. —omical narrowings of the

ureter. (After C. C. Higgins.)
747). When a calculus enters the lower third of
the ureter, the colic it produces often commences anteriorly at a lower level
than the kidney, and is frequently accompanied by pain referred along the
two branches of the genito-femoral nerve, to the testis in the male (fig. 1008),
the labium majus in the female, and to the anterior surface of the thigh in

both sexes. The testis usually becomes retracted
by spasm of the cremaster, and tender, the ten-
derness persisting for half an hour or more after
the colic has ceased. The stone having entered
the intramural portion of the ureter, the pain
1s referred to the tip of the penis in the male,
and in both sexes there is strangury. In more
than 50 per cent. of cases the stone is passed
! spontaneously. ©

_ Impaction.—When a ureteric calculus becomes
FIG, 1008. — Radiations of .00Pacted the attacks of colic pass off and give

ureteric colic produced b : . e1:
stone in the lnvpver tgfrcd of {h: place t0 a dull pain, usually in the iliac fossa,

aretes, forﬁme eclalaﬂus most often becomes impacted
. _ In the pelvic portion of the ureter. The pain
Is increased by exercise, and relieved by rest. Such pain varies in inteénpsity
and is often associated with backache due to distension of the renal pelvis.

Complete cessation of pain sometimes occurs b ni
ete ¢ . y the stone forming for itself a
false diverticulum in the wall of the ureter by a process of pressuse ;z;rosis 3
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subsequent perforation of the ureter occurs but rarely. Early in the attack
complete cessation of pain, without passage of the stone, usually signifies
complete obstruction of the lumen of the ureter and temporary cessation
of renal function. If the stone is not removed within a fortnight the kidney
is liable to atrophy.

Hematuria.—Some degree of hematuria is usual after an attack of ureteric
colic, and 1t lasts for a few hours or a day. It is sometimes so slight as to
require microscopic indentification.

Abdominal Examination.—There is tenderness and often rigidity in some
part of the line of the ureter. On rare occasions a stone in the lower end
of the ureter can be felt on rectal or vaginal examination. The principal
difficulty on the right side is distinguishing the symptoms and signs produced
by a ureteric calculus from those of acute appendicitis. The presence of
blood and pus cells in the urine does not necessarily rule out appendicitis,
for an inflamed appendix lying in juxtaposition to the ureter can give rise
to ureteritis which causes slight hematuria.

Radiography.—OQOccasionally a typical elongated shadow in the line of the
ureter renders the diagnosis undoubted ; more often either no shadow is seen,
owing to the small size of the stone and obscuration of it by intestinal gas
shadows, or a shadow is seen which may or may not be a ureteric calculus.

Excretory Pyelography.—If the pyelograms show normal excretion on the
affected side and the differential diagnosis between renal colic and acute
appendicitis 1s at stake, immediate appen-
dicectomy should be performed, for when
a calculus is present in the ureter invari-
ably pyelography displays some aberration
on the affected side. Soon after an attack
of renal colic there is often either no ex-
cretion on the affected side or insufficient
excretion to delineate the ureter. Forty-
eight hours later, in most instances, a good
shadow of the pelvis and the ureter 1s ob-
tained, and if an opacity seen on the plain
X-ray film is a ureteric calculus, it will be _ i
shown to lie in the line of the ureter (fig. Fl?ﬁlgoft%ne ﬁf‘ifé grdls ’é‘?’?ﬂ?ﬁf&‘f‘“
1009). A stone not visible in the plain
X-ray may become outlined in the ureter by the contrast solution. After a
stone has been impacted for a week or more, a varying degree of  hydro-
nephrosis and dilatation of the ureter is often apparent.

Cystoscopy.—When a calculus is in the upper part of the ureter the ureteric
orifice shows no abnormality, although after an intravenous injection of
indigo-carmine the efflux from the affected side is accelerated soon after
impaction and later retarded, especially if the stone has given rise to some
degree of hydronephrosis. When a calculus has reached the lower third of
the ureter, or sometimes when it is in the middle third, the ureteric orifice
becomes patulous and its immediate vicinity bespattered with minute
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petechial hemorrhages. As the calculus descends to just abc_we the bladder
wall, these hzmorrhagic spots coalesce to form larger, bright-red extra-
vasations. The stone having entered the
intramural portion of the ureter, the
ureteric orifice becomes grossly cedema-
tous. Finally, the calculus may be seen
pouting through (see fig. 961, p. 723).
The passage of an opaque catheter
provides much information, and in con-
junction with radiography confirms the
diagnosis with precision. -Especially when
the efflux is increased, a catheter some-
times passes into the renal pelvis without
hindrance, or, if arrested, after partial
FiG. 1010.—Stone inthe ureter. Cath-  wjithdrawal and reinsertion (fig. I1010).
eter passed alongside the stone. " .
More often, especially when the efflux 1s
diminished, a catheter fails to pass the obstruction and a radiograph shows
the tip of the catheter abutting on the lower margin of the calculus.
Retrograde pyelography is seldom required. The only indications for its employ-
ment are when there is doubt concerning a shadow being a ureteric calculus and

excretory pyelography shows absence or ineffective delineation of the corresponding

renal pelvis and the ureter. It sometimes proves a means of displaying the presence
of a ureteric calculus non-opaque to X-rays.

Treatment.—Expectant.—If the calculus as shown by radiography is
small and the patient is having attacks of renal colic, there is a good chance
that it will pass naturally. The patient is encouraged to drink large quan-
tities of bland fluid ; a urinary antiseptic and an antispasmodic are prescribed.
The treatment is controlled by repeated radiographs and pyelography.

If the stone has been shown by radiography and pyelography to be situ-
ated in the ureter, and is of such a size that it may be expected to pass natur-
ally, one of several antispasmodics which help to relieve the pain by relaxing
the voluntary musculature of the ureter is indicated. Among the best in
this respect are papaverine grain § (50 mg.) intravenously, trasentin (Ciba
hbqrftton&s) 15 ml. intravenously three times a day, or Tinct. ammi visnaga®
(British Drug Houses Ltd.) drachms 2 (8 ml.) in a tumblerful of water three
times a day before meals. The patient should be encouraged to drink large

%‘fntit%es (ali EadStbs pinlc:;; (3 litres) in twenty-four hours) of bland fluid.
e urine sho ¢ rendered alkaline (p. 762). I 1
bt nieckdl b (p. 762). The continuation of the

repeated radiographs and an occasional pyelograph.
Expectant treatment should not be attempted in the presence 103%’ infgerctlijon

n there is little change in the position of the stone after

three or four weeks, or when pyelo . : :
. 3 graphy shows an in
the renal pelvis and the ureter above the stope. crease in the size of

Immediate and complete relief of pain is afforded by paravertebral block

! Ammi visnaga (Linn.) is an Eastern Me

the local inhabitants as aa Ot e s diterranean wild plant that has long been used by

for renal colic.
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anasthesia of the twelfth dorsal to the second lumbar sympathetic ganglia
of the affected side with 10 ml. of 1 per cent. procaine.

Instrumental Treatment :

Before and after treatment by instrumentation, a soluble sulphonamide
with an alkaline mixture should be given.

Ureteric Catheterisation.—A small stone half a centimetre or less in
diameter arrested in any part of the ureter often passes after ureteric catheteri-
sation. The catheter may be left in position for twenty-four to forty-eight
hours, and 1 ml. of sterile liquid paraffin injected up the catheter before it is
removed. This very frequently results in the stone being passed within
a few hours or days. Five per cent. procaine injected into the ureter at the
time of passing the catheter, and at intervals, often controls pain and over-
comes spasm. In the presence of severe renal infection, if the catheter can
be manipulated beyond the stone, the drainage afforded often prevents the
development of a pyonephrosis. In this instance pelvic lavage with acrifla-
vine I : 2,000 is employed in addition to systemic administration of a suitable
antibiotic.

The following measures are suited to a calculus impacted either in the
intramural portion of the ureter or in that part of the ureter immediately
adjacent to the bladder.

Uretcric Mcatotomy.—The ureteric orifice is the narrowest part of thc
whole ureter. By enlarging the
opening astone is often permitted
to pass. When the stone is § to
I inch (12§ to 2:5 cm.) above
the ureteric orifice, Ogier Ward’s
meatotome is effective. Through

F1e. 1011.— Ogier an operating cystoscope the in-

Ward’s electro-sur- grryment is passed 3 inch (1-25
gical urcteric mea-

totome. Meatoromy ~CITL. ) up the ureter and its con- Fic. 1o12.— Welland
In progress. cealed blade is made to transfix Howard’s sp:ral stone

the urcteric cusp (fig. 1011). With the cutting dia- dislodger in action.
thermy current the meatotome is withdrawn into the bladder, leaving the
cusp divided and its edges coagulated.

The spiral stone dislodger (fig. 1012) can be used alone or in con-

junction with meatotomy performed in the above manner.
Rcleasing a Stone Imprisoned at the Meatus.—When a stone is

just inside the meatus or pouting through it, the anterior wall overlying the

F1G. 1013.—Diathermy meatotome, the platinum pomt of which can be protruded or with-
drawn into its insulating sheath.

calculus can bedivided by the more simple type of meatotome shown infig. 1013,

thus releasing the stone, which thereupon sometimes drops into the bladder.

R. Ogier Ward, Contemporary. Consulting Surgeon, St. Peter’s Hospital for Stone, London.
Hmry Welland Howard, 1877-1961 Associate mee;mr of Urology, mt.ﬂ"{'lry of Or;gan, Portland, Oregon,U.S A.

8.P.S,—48
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Operative treatment is indicated when :

(a) It is judged that the stone is too large to pass gamrally._\

(b) Expectant and instrumental treatments have failed.

() There is increasing dilatation of the renal pelvis and calyces.

(d) Infection is present.

Uretero-lithotomy.—The patient should be submitted to radiography just prior
to the operation, in order to detect any change in the position of the calculus.

(a) Stone is Impacted in the Lower Two-thirds of the Ureter but above the
Spine of the Ischium.—The operation for removal of a stone in this position is
described first because it is the most common situation for a ureteric calculus re-
quiring operative removal. With the patient in the dorsal position, an incision is
made from a point 1} inches (3-75 cm.)
above the anterior superior iliac spine to
the middle of the inguinal ligament. The
external and internal oblique muscles are
divided in the direction of their fibres,
likewise the transversus. The peri-
toneum 1is then gently mobilised by
gauze dissection until the dilated ureter
is found adhering to its under-surface.
The stone is sought by palpation, and, if
possible, is milked upwards or down-
wards to a convenient point for extrac-
tion. The ureterisincised longitudinally
(fig. 1014) and the stone withdrawn by a

S TR S, . scoop or forceps. Occasionally the stone
PTTTTTI . is impacted so firmly that the only course
FIG. - : is to incise the ureter directly over it.

G. To14.~Uretero-lithotomy. However, this practice should be avoided

. _ _ whenever possible, for the mucous lining
is ulcerated at the site of impaction, and its healing powers are thereby impaired.
After extraction of the stone the incision in the ureter is closed by interrupted sutures
of 0000 plain catgut passing through the muscular coats only. The lower end of the
wound is drained down to the incision in the ureter, care being taken that the drainage
tube does_not impinge upon the iliac vessels; The drainage tube should be shortened
on the third day and removed on the fourth, provided there is no leakage of urine.

(b) Stone Impacted in the Upper Third of the Ureter.—An incision similar
;‘Liﬁ;f;r e’,i?ﬁslgfet,he_kldnﬂf (p. 7531)‘ is made ; it can be prolonged downwards if

. liminary passage o 1 i ick i ifica-

"i"?)‘:’fs i urelzter during thg c?peratgion. a ureteric catheter helps in quick identifica
¢) Stone Impacted in the Juxtavesical or Intramural Portions of the
Ii?te: be A midline, subumbilical extraperitoneal approach is often employed, the
patent being in ‘Trendelenburg’s position. The peritoneum is stripped from the
dome of the bladder and from the side wall of the pelvis. A dissection is then made

between the posterior surface of the bladder and the all of th i j
stage the stone will be fel is i o walh ol the pelvis, Oftencat Cus
e telt. If this is not possible, the ureter must be identified

;qheredlg crosses the iliac vessels, and traced downwards. Once the stone has been
Ocated it 1s removed in the same manner as described above

INFECTIONS OF THE KIDNEY

Atiology.—Renal infections arise in one of the following ways :

1. Hematogenous.—From the colon, infected tonsils, carious teeth, or

from cutaneous infections, particularly boils or a carbuncle.

pr:s:taf;m‘ﬁ"g along the peri-ureteral lymphatics from the cervix uteri or the

3. Ascending along the lumen of the ureter from the bladder. This occurs in

Friedrich Trendelenburg, 1844-1925. Professor of Sutgery, Leipzig
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cases of long-standing lower urinary obstruction with dilatation of the
ureters, when, as a result of vesico-ureteral reflux, infected urine may be
carried from the bladder to the renal pelvis. Another possibility is that
motile organisms, e.g. Esch. coli, ascend along the dilated ureters.

On complete urinary investigation, which should always be undertaken
after the acute phase of the infection has subsided, about 30 per cent. of
males and a smaller number of females will be found to have an obstructive
lesion in some part of the urinary tract. Moreover, with and without such a
lesion, a focus of infection in the genital organs is demonstrable in a number of
instances. So frequently is Esch. coli infection of the urinary tract associated
with Trichomonas vaginalis infection of the vagina that it is considered likely
that the Esch. coli is transported from the vagina to the urinary tract by the
T. vaginalis.

Bacteriology.—By far the most common organisms responsible are those
of the coliform?! group. Next comes the Strepfococcus fecalis, followed by
Staphylococcus albus. Then the Proteus vulgaris, Proteus morgani, Pseudo-
monas pyocyaneus, and Staphylococcus aureus, in that order. In females
Esch. coli and, to a smaller extent, Streptococcus feecalis, predominate. The
paracolon bacillus, Proteus morgani, and Pseudomonas pyocyaneus are relatively
more common in males. _

Esch. coli frequently occurs in pure culture. When Streptococcus feecalis
is present, in nearly 40 per cent. of cases it occurs in association with another
organism.

For practical purposes it can be stated that all bacilli infecting the urinary
tract are Gram negative, and that the cocci commonly found in the urine are
Gram positive.

In the presence of the common Esch. coli infection the urine is acid, as it
- also is in many types of streptococcal infection. Both staphylococci and
Proteus vulgaris split urea, releasing ammonia, which causes the urine to

become alkaline.

PYELONEPHRITIS

It is now conceded generally that renal infection, by whatever route it originates,
is never confined to the renal pelvis. In hematogenous infection the renal paren-
chyma is attacked first, and often the infection spreads to the renal pelvis. In
ascending infection the bacterial inflammation is not limited to the renal pelvis ;
it implicates the calyces, the pyramids, and at least some part of the adjacent paren-
chyma. It is, therefore, more correct to discard the term ‘ pyelitis ’ in connection
with the latter type of infection, in favour of the more accurate designation ‘ pyelo-
nephritis.’

ACUTE PYELONEPHRITIS

Acute pyelonephritis without retention of bladder urine, the com-
monest renal disease, is considerably more common in females, especially
during childhood, at puberty, soon after marriage (‘ honeymoon pyelitis *),
during pregnancy, and at the menopause. It occurs very much more often
on the right side than on the left. Rarely it is bilateral.

1 Coliform organisms comprise Esch. coli, Esch. coli intermediate, and Aerobacter aerogenes.

Harry de Riemer Morgan, died 1931. Voluntary worker at the Lister Institute, London.
Hans Christian Foachim Gram, 1863-1938. Professor of Medicine, Copenhagen.
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Clinical Features.—Sometimes there are prodromal symptoms of
headache, lassitude, and nausea. The onset is sudden, often commencing
with a rigor. There is acute pain in the flank and the hypochondrh_:m. In
a minority of cases the pain radiates from the loin to the groin (ureteric colic).
The temperature rises to 102° or 103° F. (38:8° or 39-5° C.), and is remitting.
Soon after the onset, increased frequency of micturition, due to cystitis, sets
in, and when, as is often the case, the urine is acid, micturition is accompanied
by a scalding pain in the urethra. On examination there is tenderness in the
hypochondrium and in the angle between the last rib and the sacrospinalis,
accompanied bya varying degree of muscularrigidity. Intheearly stages, when
it is imperative to make a correct diagnosis, the urine is clear macroscopically.

Bacteriological Exanination of the Urine.—A mid-stream specimen, or, if
that is impracticable in the female, a catheter specimen, should be collected
- in a sterile bottle ; the urine is centrifuged and examined microscopically.
In early acute pyelonephritis there are typically a few pus cells and many bac-
teria. It should be noted that the presence of coliform bacilli without pus cells
1s not confirmative evidence of pyelonephritis, for these organisms are often
present in the urine, especially in women, without giving rise to symptoms.
When pyelonephritis has been present for twenty-four hours or more, the
urine is often cloudy and pus cells abound. In all cases the investigation
includes an examination of the sediment stained by Gram’s method, cul-
ture of the specimen, and an investigation of the sensitivity of the organism
or organisms to various antibiotics and selected sulphonamides. The sen-
sitivity to antibiotics and sulphonamides is usually expressed as 0, +, -+,

and + -+, according to the width of the zone of inhibition produced.

Severe Cases—There are repeated rigors and the temperature rises to
104° or 105° F. (40° or 40-5° C.), often without a corresponding rise in the
pulse-rate. There is vomiting, sweating, and great thirst, and the patient
looks and feels ill. The blood culture, if the specimen is taken soon after
a rigor, often gives a positive result. After some hours the pain is localised
In one or, rarely, both loins. Urine is scanty and highly concentrated, and
is freguently teeming with coliform organisms and pus cells, in which case
the diagnosis is simplified. In hamatogenous coccal infections the organ-

isms and pus cells do not appear in the urine until the infection has spread

from the cortex to the medulla—a matter of many hours, and sometimes

several days. As the abdominal rigidity abates. oft
kidasy tin be ooased, ty €s, often the enlarged affected

Differential Diagnosis.—When the symptoms and signs are typical the

diagnosis is.str.aightforward.. In other circumstances there may be difficulty
in dmtmgmshu:_lg_ the condition from pneumonia, acute appendicitis, and
acute cholecystitis. The urgent need is to differentiate acute appendicitis

from right-sided pyelonephritis. The fact that the pain commenced in,

and did no;elfsas-s o, the right side greatly favours the latter condition.
Whlll e pul';f.I cells in- Wed Specimen of urine favour the diagnosis of
pye mz]; itis they:ndm not exclude acute appendicitis, for the inflamed
appendix sometimes is in contact with the ureter. Excretory pyelography
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may prove of assistance, for in early acute pyelonephritis limited to the right
kidney the concentration of medium in the renal pelvis and calyces on the
affected side is often so poor that no shadow, or a very indefinite shadow, 1s
cast.

Pyelonephritis of Pregnancy.—In spite of the fact that the hydro-
nephrosis and hydro-ureter of pregnancy are perfect prerequisites for the
development of infection, pyelonephritis occurs in only 2 per cent. of preg-
nancies. The condition usually develops between the fourth and sixth months
of gestation, and is slightly more common in primiparz than multiparz.
After the second pregnancy it is unusual. In 9o per cent. of cases the right
side alone is affected. The initiating causes are often chronic urethritis or a
cervical erosion. The symptoms do not differ from those of pyelonephritis
occurring in the non-parous. As a rule, with appropriate treatment symp-
toms abate, and within a week the patient looks and feels well, but the urine
may or may not still be infected. In about 10 per cent. of cases the disease
runs a more severe and protracted course, and occasionally it results in
abortion or premature delivery. In all patients who have had pyelonephritis
of pregnancy, periodic examinations of the urine are necessary during the
puerperium, for if the infection has not been eradicated, recrudescence of
the symptoms is liable to occur during this period. In a few instances the
infection lies dormant during pregnancy and manifests itself only during the
puerperium, generally within the first week.

Pyelonephritis of infants and children is most common under the age of
two years, when the sexes are equally affected. In older children it occurs much
more frequently in females than in males. Often the infection commences acutely
with rigors, the temperature rising to 103° or 104° F. (39:5° or 40° C.) remittently.
In infants, more often than not, there are no symptoms referable to the urinary tract
but only pyrexia, vomiting, anorexia, and loss of weight. Occasionally attacks of
screaming due to colic occur. Slight terminal h@maturia is sometimes present.
In a number of instances a clue to the origin of the infection is apparent ; in females
vulvitis extending around the external urinary meatus ; in circumcised males atresia
with or without meatitis ; in the uncircumcised, balanitis. Older children may
complain of lumbar pain. In chronic cases increased frequency of micturition and
slight intermittent pyrexia are the usual symptoms, but an examination of the urine
to account for otherwise unexplained pyrexia may be the means of directing attention

to the urinary organs. It should be noted particularly that seven out of ten boys with
pyelonephritis have a congenital deformity of the urinary tract.

Pyelonephritis with retention of bladder urine occurs most fre-
quently in men suffering from prostatic obstruction or stricture of the
urethra, and in cases of fracture of the spine with injury to the spinal cord.
(p. 1005). To a lesser extent it arises as a complication of retention of urine
following operations. The retention is not necessarily complete and the
patient may be able to urinate, but there is a varying amount of residual
urine, from a few ounces to several pints. In the great majority of cases the
infection is bilateral. Occasionally the condition arises spontanegtisly, but
most often it is an ascending infection following the passage pf a-catheter or
other instrument, or operations on the lower urinary, tiget,#/ The old name
for this condition was °surgical kidneys,” and Th/#ie¥days of unsterile
catheterisation it was frequent and dreaded. ~ e
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Pathology.—At post-mortem examination the kidneys are t?nlarged and
miliary abscesses can be seen beneath the capsules. .0{1 bisection there are
numerous yellow streaks of pus in the parenchyma radiating from tl.le medulla
to the convex border. The renal calyces, pelves, and ureters are dilated.

Clinical Features.—The symptoms are similar to those of severe acute
pyelonephritis without retention, but in addition, depending upon T‘he
amount of renal damage by back pressure, there will be superadded varying
degrees of ureemia. There is rigidity and tenderness in both loins, though
often more in evidence on one side than the other.

TREATMENT OF ACUTE PYELONEPHRITIS

If the urine is acid, as it is in the common coliform infections, alkalinisa-
tion of the urine has a most beneficial effect in relieving the symptoms and in
inhibiting the growth of these organisms. The following mixture, given
four-hourly or more often, is efficacious :

B Sodium Citrate . . . . . gr. 20 (13 G.)
Sodium Bicarbonate . . . : gr. 20 (1'3 G.)
Syr. aurantii : . . . : q.s.
Ag.adto . . . . : . 4 ounce (15 ml.)

Tinct. hyoscyamus, minims 20 (1-2 ml.), can be added to the mixture with
advantage to diminish pain.

To alka]inise. the urine rapidly an intravenous injection of 1o ml. each of an isotonic
solution of sodium lactate and a saturated solution of sodium bicarbonate (ampoules

ready for use can be obtained from Crookes Laboratories) is very effective in ultra-
acute cases.

When pain is severe, one of the antispasmodics (p. 756) is given and heat
Ls a];jsﬁlied to the affected loin by fomentations, an electric heating pad, or

aolin.

The patient should be instructed to imbibe large quantities of bland
fluid, about 5 pints (3 litres) in the twenty-four hours. In severe cases with
vomiting or dehydration, intravenous dextrose-saline is given until the
dehydration has been rectified and the vomiting has ceased.

While awaiting the bacteriological report and the result of the sensitivity
tests, in comparatively mild cases a soluble sulphonamide can be given
as d1r.eqted below, but in really severe cases an antibiotic with a wide range
of activity, e.g. aureomycin, should be substituted. When the bacteriological -

report 1s to hand, more specific treatment can be commenced if the interim
measures have not proved entirely satisfactory,

Chemotherapeutic and Antibiotic Agents
Sulphonamides :

Sulphaforazole (gantrisin) is

: . capable of high urinary concentration with-
out risk of crystalluria and is of low toxicity. Itis capable of controlling many

Esch. coli and _Gram-positive coccal infections and some strains of proteus
and Ps. aeruginosa. The dose is 2 G. statim followed by 1 G. six-hourly

until the temperature has remained normal for three days and cultures of

the urine have proved sterile on three consecutive occasions.

Sulphamethiazole (urolucosil) has similar properties, but unlike other
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sulphonamides it is unnecessary to insist on a high fluid intake while the
patient is taking this drug ; indeed, in order to maintain a high concentration
of the drug in the urine, it is an advantage to moderate the amount of fluid
consumed each day. The dose is 0'1 G. five times daily.

Antibacterial Nitrofuran :

Nitrofurartoin (furadantin) is a synthetic antibacterial agent. Although
when taken by mouth the blood levels remain low, the concentration in the
urine is significant ; hence it is of value only in genito-urinary infections.
It has been found to be particularly effective against Esch. coli, A. aerogenes
and proteus, often it has proved lethal to antibiotic-resistant strains of these
organisms; it is valueless in Ps. aeruginosa. The drug is supplied in
grooved tablets containing 0-§ G. The average dose by mouth is § to 8 mg.
per kilo (2-2 to 3:6 mg. per 1b.) of body weight. One-quarter of the dose
is administered immediately after food three times daily and a further dose
with cold milk last thing at night. If nausea or vomiting is engendered, the
dose must be reduced.

Antibiotics.—All the antibiotics in general use have been given an extended
trial for pyelonephritis.

Broad Spectrum Antibiotics.—While these are effective if employed in
accordance with bacteriological findings, unlike the above drugs, when it is
necessary to continue treatment for a prolonged period (which is not unusual)
a number of dangers loom large. Firstly, there are the toxic properties,
producing nausea, vomiting, and diarrheea. Secondly, there is the alteration in
the intestinal micro-flora these antibiotics produce, sometimes leading to mon-
iliasis or staphylococcal enterocolitis. Thirdly, the frequency with which
resistant variants emerge, often in a comparatively short time, is disturbing.

Streptomycin, if employed, should be given in four-hourly doses of o-5 G.
intramuscularly for not more than forty-eight hours. Attention is again
directed to the liability of the eighth nerve to suffer damage if streptomycin 1s
administered in the presence of depressed renal function.

Pseudomonas infections usually are resistant to all the above-mentioned
therapeutic agents. Polymyxin B or neomycin are the only drugs with
which to combat most of these infections. Neither should be administered
for more than five days. The dosage set out in the instructions that accom-
pany the ampoule of each of these drugs should be adhered to closely, and
in the event of even a slight decline in urinary output the drug should be
stopped at once.
~ Other Details of Treatment in all Cases.—Three days after commenc-
ing the treatment of pyelonephritis with any of the therapeuticagents described
above the urine must be sent for culture. Should it be reported sterile a
further sample is dispatched at the time of the complete urinary investigation
(see p. 712). Despite the undoubted efficacy of modern antibacterial drugs,
none is likely to succeed in sterilising the urine of a patient with an abnormality
of the urinary tract. In the absence of a demonstrable abnormality, a history
of previous urinary infection also reduces the likelihood of a cure, although
to a lesser extent (L. P. Garrod).

Lawrence Paul Garrod, Contemporary. Bacteriologiss, St. Bartholomew’s Hospital, London.
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Finally, it is necessary to follow up every patient who has had acute pye-
lonephritis, to have periodic cultures of the urine perfor{lled, to remedy as
far as is possible any abnormality of the urinary organs, if such be present,
and to seek and eradicate any focus of infection that might feed the kidneys
with fresh supplies of bacteria. Only in this way can recurrence and, above
all, the grave condition of chronic pyelonephritis be prevented.

CHRONIC PYELONEPHRITIS

Chronic pyelonephritis is an important, common, and dangerous disease.
It is the most frequent cause of death from uremia. Like its acute counter-
part it can be primary, or secondary to an obstructive lesion of the urinary
tract. According to Jan Brod chronic pyelonephritis is a renal inflammation
that has spread from the renal pelvis. His reason for arriving at this con-
clusion is histological.

Pathology.—The inflammation is interstitial and microscopically scars
resulting from the destruction of adjacent parenchyma can be seen. These
scars are unevenly distributed and nearly always are more evident in one
kidney than in the other. Histologically it can be seen that the brunt of
the onslaught has been borne by the renal tubules; they are atrophic, often
dilated, and sometimes cystic. In time many of them are vanquished and
disappear in scar tissue. On the other hand, the glomeruli retain their nor-
mal structure until late in the disease.

Chronic pyelonephritis is almost three times as common in females as it
is in males. Two-thirds of the affected females are under forty years of age,
while 60 per cent. of the males are over forty.

Clini_cal Features.—It is possible, but unusual, for chronic pyelonephritis
to remain asymptomatic until advanced renal insufficiency appears.

Lumbar pain, usually dull in character, is. present in 60 per cent. of
cases.

Increased frequency and dysuria are leading symptoms in 45 per cent. of
cases.

Hypertemion_ 1S present in 40 per cent. of cases, being more common in
primary th_an in secondary pyelonephritis. It develops slowly and thus is
more in evidence in long-standing cases. 1In 20 per cent. of cases the hyper-
tension 1s of the accelerated ! type.

Comt;tu{zonal symptoms comprising lassitude, malaise, nausea, and head-
ache constitute the main complaint in 30 per cent. of cases. Little wonder

that the disease often remains unrecognised in these sufferers, perhaps for
years.

Pyrexia. _Attacks of pyrexia exceeding 100° F. (37-8° C.) are the main
:gcliwmfs‘t mlzod per cillllt. of cases. The determination to explain these
§ often leads to a thorough investigation including th 1
tract and the disease is brought to light. R T

Routine clinical examination in suspected cases should include examina-

' The term malignant hypertension j : - '
STt negg?asms?per chsion 1s most undesirable. Malignant is a term that should

Jan Brod, Contemporary, Assistant Professor of Medicine, Charles University, Prague, Czechoslovakia
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tion of the genitalia (including palpation of the prostate) taking the blood
pressure and retinoscopy, as well as a thorough examination of the urine.

Proteinuria.—On account of the late destruction of the glomeruli, contrary
to glomerulonephritis the amount of protein passed in the urine is small (5 G.
daily). Likewise the number of casts is small. Specimens obtained by ureteric
catheterisation often show great differences in these respects on the two sides.

Bacteriological Examination of the Urine.—Pathogenic organisms
are found in 8o per cent. of cases: Esch. coli and/or Streptococcus fecalis
frequently, profeus and Ps. aeruginosa seldom.

Treatment is on the whole unsatisfactory. In secondary cases, even if the
cause can be removed, the renal pelves have frequently lost their musculature
and are fibrotic and non-contractile. Moreover, once the parenchyma has
been damaged it is a locus of predilection for blood-borne organisms. Con-
sequently chemotherapy and antibiotics confer as a rule only temporary
benefit. The longer the infection has persisted, the more difficult is it to
eradicate. For this reason, when prolonged treatment is required, there is a
definite place for the following inexpensive drug.

Mandelic acid and its salts are often curative in coliform infections and those caused
by streptococcus facalis. Ammonium mandelate 2 G. (or better, mandamine,
which is mandelic acid and hexamine combined), together with a capsule of 1 G.
ammonium chloride, is given six-hourly. Fluids are restricted to 24 pints (1'§
litres) in the twenty-four hours. It is essential that the urine be kept acid (pH
5-3 or less). Contraindications to this form of therapy are impairment of renal
function and infections producing ammoniacal decomposition of the urine.

In nearly 50 per cent. of patients with pyelonephritis due to infection by
one organism only, in whom infection persists in spite of treatment with
antibacterial drugs, it is found that the original organism has been re-
placed by another, e.g. streptococcus fecalis, instead of Esch. cols.

It is highly important to eradicate distant foci of infection whenever
possible. Removal of sclerosed fat from the renal pelvis and denervation
brings improvement in some cases. In occasional cases when the disease is
unilateral and associated with the accelerated types of hypertension, the
results of nephrectomy are astoundingly good.

HYPERTENSION AND A UNILATERAL RENAL LESION

Renal ischzmia regularly produces increased arterial tension. It has been
established with reasonable certainty that ischzmia of the renal parenchyma leads
to the formation of a vasopressor substance. Too often cases are labelled essential
hypertension without a thorough urological examination. Sometimes in a case of
hypertension a unilateral diseased kidney is demonstrated and nephrectomy 1is
followed by permanent lowering of the blood pressure. The most amenable lesion
in this respect is chronic pyelonephritis with a short history of high blood pressure.
Occasionally patients with renal tuberculosis, a renal neoplasm, or renal calculi with
infection have been permanently benefited, in so far as hypertension is concerned, by
removing the diseased kidney.

INVESTIGATION OF A CASE OF PYELONEPHRITIS
The following investigations are carried out in chronic cases a week or more

after treatment with antibacterial drugs, and in acute cases after the acute
phase has subsided with treatment.
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Such investigations are directed to unfolding a cause of qbstruct:ion to
the upper or lower urinary tract, and/or a source of infection, which is
present most often in the genital organs or the urethra.

(@) The Clinical Examination 1s Repeated—The kidneys are palpated for
tenderness and enlargement, and the bladder for chronic retention of urine.
In middle-aged or elderly males the prostate is examined for enlargement or
fibrosis. Especially in male children, atresia of the meatus or meatitis 1s
sought.

(b) Radiography of the urinary tract will reveal or eliminate the presence
of a urinary calculus.

(¢) Excretory Pyelography.—In chronic pyelonephritis and after an
attack of severe acute or recurring acute pyelonephritis, changes in the
pyelographic shadow or shadows will be manifest. Some of these are similar
to those of early hydronephrosis, but they are more unequally distributed.
Although the calyces become flattened or clubbed, this is more in evidence
in one part of the kidney than another. Persistent poor definition in one
group of calyces is presumptive evidence of chronic infection. In cases of
longer standing the renal pelvis becomes slightly dilated, but, unlike hydrone-
phrosis, the dilatation of the calyces predominates. In 70 per cent. of cases
of chronic pyelonephritis there is asymmetry of the two kidneys, both in size
and in the speed with which the medium is excreted. When as a result of a
severe acute infection the parenchyma has been the seat of considerable
suppuration deformed calyces will be revealed.

(d) Examination of the cervix uteri with a speculum often displays
cervicitis or cervical erosion. Examination of the secretion expressed by
prostatic massage sometimes accounts for the presence of infection. If no
}nfecuon 1s found in these situations, a possible focus in carious teeth or
infected tonsils is sought.

(e) C_;_wsta-urethroscopy should be undertaken only in cases of prostatic
obstruction when there is insufficient residual urine to render the bladder
palpable. After the instrument has been passed, residual urine, if anys is
measured. In both sexes examination of the urethra may show chronic
urethritis or the presence of a stricture. In the female urethro-trigonitis is
commonly found. Hitherto unconfirmed obstruction to the prostatic urethra

by an enlarged middle lobe or contracture of the bladder neck may be de-

monstrated. Evidence of cystitis is th ' i
_ € 0! € most common cystoscopic finding.
Sometimes the ureteric orifi iy P -

_ ce, or orifices in bilateral cases, is seen pouting
t:ﬁ‘dematogs, or gaping. Delay in efflux is usual on the affected or moré
:];:t:ic}‘;lde. Ureteric catheters are passed and specimens collected from
ea ey. These specimens are examined for cells and bacteria. By these

means it is ascertained whether the infection is bilateral or unilateral. In

male children valves in the :
posterior urethra, or a ¢
neck, are sometimes revealed. ) ontracture of the bladder

Treatment.—\When an obstructive lesion i

: ! : esion i1s found in any part of the
lshflnary passages, after the infection has been controlled as far as possible,

e obstruction is removed. d
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PYONEPHROSIS

The kidney is converted into a multilocular sac containing pus or purulent
urine, with a varying amount of renal parenchyma in its walls. A pyo-
nephrosis can result from infection of a hydronephrosis, follow acute
pyelonephritis or, most commonly, arise as a complication of renal calculus
(calculous pyonephrosis). As a rule the condition is unilateral. Like a

hydronephrosis, a pyonephrosis can be open or closed ; sometimes closure is
intermittent.

Clinical Features.—In cases of open pyonephrosis, which is more com-
mon than closed, there is pyuria, often obvious to the naked eye. There is
constant pain in the affected loin, worse at night, and a renal swelling is
palpable. When the condition arises as an infection of a hydronephrosis the
swelling may be a large one. When the pyonephrosis is open an evening
rise of temperature to 99° or 100° F. (37:2° or 37-7° C.) is usual ; if the
pyonephrosis becomes closed, the temperature is considerably higher.
Pyuria, when present, gives rise to cystitis, and sometimes symptoms of that
condition are the chief complaint.

Investigation.—Plain radiography may reveal the presence of a calculus.
Excretory pyelography shows the same vagaries as advanced hydronephrosis,
in that the appearance of the shadow of the dilated renal pelvis and calyces is
long delayed and may be absent. Cystoscopy often reveals chronic cystitis
with a purulent efflux from the ureter of the affected side. In closed cases
the bladder is likely to be normal and the passage of a ureteric catheter either
becomes arrested, most usually at the pelvi-ureteric junction, or passes the
obstruction and give exit to pent-up purulent urine.

Treatment.—In early cases of infection of a hydronephrosis, by anti-
bacterial drugs and the passage of a ureteric catheter to drain infected urine
from the renal pelvis, occasionally it is possible to reconvert the pyonephrosis
into a hydronephrosis. Should the pyonephrosis be due to an impacted
stone in the ureter or a comparatively small stone blocking the pelvi-ureteric
junction, the stone should be removed and suitable drainage of the kidney
provided. In most other -unilateral cases, when the associated anaemia,
which usually is present, has been rectified, nephrectomy is undertaken.
Should the capsule prove to be densely adherent to the surrounding structures,
subcapsular nephrectomy (see p. 784) is performed. Rarely, when the
patient’s general condition cannot be improved, nephrostomy is carried out,
a measure to be avoided if possible because it renders subsequent nephrec-
tomy more difficult. When a pyonephrosis arises in a sole existing kidney, or
the condition is bilateral, permanent nephrostomy is the only measure that
can be adopted.

CARBUNCLE OF THE KIDNEY

“The source of origin of the organism is usually a cutaneous lesion, such
as a boil, carbuncle, whitlow, or an abscess of the breast, and the staphylococcus
aureus is conveyed to the kidney via the blood-stream.

Morbid Anatomy.—On splitting open the kidney there is a necrotic

.|- #'.'
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mass of tissue, usually localised, in-
volving the parenchyma (fig. 1015).

Ktiology.—More often than in
other staphylococcal bacterzmias a
portal of entry is to be found. Oc-
casionally a blow on the loin deter-
mines the issue.

Clinical Features.—Men are more
frequently affected than women, and
the right side more often than the left.
There is an ill-defined, tender swelling
in the loin, persistent pyrexia, and
leucocytosis, signs that simulate closely
| : a perinephric abscess. In early cases
L = S ~ the urine contains neither pus cells
FI1G. 1o15.—Carbuncle of the kidney. nor organisms, but after a few days,

YR L o YO A as a result of much -centrifuging,
staphylococci can sometimes be isolated. Pyelography often shows com-
pression or obliteration of a group of calyces, an appearance that does not
differ from adenocarcinoma of the kidney.

Treatment.—Penicillin has proved curative in a comparatively small
proportion of early cases, but in these it is always difficult to be certain of the
diagnosis. When the response to antibiotic therapy is not dramatic the
kidney must be exposed, the carbuncle incised, and the necrotic material
scooped out with the finger. Hamorrhage is not excessive and can be
controlled by pressure over a moist warm pack. A drainage tube is passed
down to, but not into, the resultant cavity and the wound is closed around the
tube. Penicillin, or another antibiotic if the staphylococcus is penicillin-

resistant, is continued for at least ten days. Nephrectomy is necessary only
1n a few widespread carbuncles, and usually

the reason for the magnitude of the car-
buncle is an unbridled faith in the con-
tinued use of antibiotics as opposed to S

exploration. Although this cofils)ervaﬁve JEY .
operation is often successful, it is some- 4 &
times followed by a persistent discharging
sinus that can be remedied only by secon- T €
dary nephrectomy. Primary nephrectomy ¢ 2 s
1s indicated only when the major part of
the kidney is involved by the carbuncle.

EXTENSION OF
CORTICAL ABSCESS

EXTENSIONOF
PENDIX ABSCESS

APERIURETERAL
LYMPHATICS

PERINEPHRIC ABSCESS

A perinephric abscess can arise in many
ways. The most common are depicted in
fig. 1016. Other -causes are infection of a

" perirenal hematoma and perforation of the F1G. 1016.—83)1::::.3 of perinephric
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renal capsule from undue delay in operating upon a pyonephrosis or a renal
carbuncle. A tuberculous perinephric abscess can arise from an advanced
pyonephrosis or from tuberculosis of -

a nearby vertebra. ' / ‘ _
Clinical Features.—The classical K
symptoms and signs of a perinephric _
abscess are a high, swinging tempera- '. .
ture, rigidity, tenderness, and fullness
in the loin (fig. 1017). If the suppura-
tion commences in the lower part
of the perinephric fat, local signs
present early, but when the suppura-
tion is confined to the upper portion
of the perinephric fat which lies be-
neath the lower ribs, it produces no
visible swelling, and even rigidity

and tenderness may be absent. The F16. 1017.—An advanced perinephric
. . abscess.
leucocyte count is always raised, often
to 20,000 per cmm. As a rule no pus or organisms are present in the
urine, even if a ureteric specimen is examined.

Radiography often shows obscuration of the psoas shadow, with one or
more of the following additional signs—scoliosis with concavity towards the
abscess and elevation and immobility of the diaphragm on the affected side.

There are no characteristic early signs on excretory pyelography, except :

Mathé’s Sign.—Absence of the downward displacement that occurs in
the erect posture in every normal kidney. Two radiographs, one in the
lying posture and one in the erect posture, during excretory pyelography are
required.

In late cases the kidney can be shown to be displaced, especially forwards,
if a lateral view is obtained.

Treatment.—Under antibiotic cover a lumbar incision large enough to
enable the surgeon to open up pockets both above and below the kidney is
made. At the same time the surface of the kidney is palpated for an unrup-
tured cortical abscess, which, if present, should be incised. A specimen of
pus having been obtained for bacteriological examination, the wound is
closed with ample drainage. Appropriate antibiotic treatment follows.

RENAL TUBERCULOSIS

Etiology and Pathology.—Tuberculosis of the urinary tract cannot
‘arise except as a blood-borne infection from a distant focus, which, in 75
per cent. of cases, is impossible to discover. As a result of a shower of
bacterial emboli, bilateral juxta-glomerular microscopical lesions occur and,
as shown by necropsy on patients who have died of pulmonary tuberculosis,
‘these minute lesions frequently heal. o

When clinically recognisable, in the great majority of cases renal tuber-
culosis commences in one kidney only. - A group of microscopical lesions
Charles P, L. Mathé, Contemporary. Urologist-in-Chief, St. Mary's Hospital, San Francisco.

S.P.8.—49
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coalesce and discharge pus and tubercle bacilli along one set of tubules, and
the apex of the pyramid which gives exit to the discharge becomes ulcerated
(fig. 1018 A). Alternatively, and somewhat less frequently, in the same way
an abscess forms in the parenchyma, and later bursts into a calyx (fig. 1018 B).
Course : Tuberculous bacilluria is a convenient term to designate a very
early lesion of the renal cortex when no abnormality in the affected kidney
can be detected, even by retrograde pyelography. Tuberculous bacilluria is
usually transient, but on occasions it persists for many months, even for years.
Should it do so, a demonstrable lesion of the kidney develops ultimately.
A macroscopical lesion, once established, without treatment progresses
rather slowly, and not infrequently other similar lesions appear in the same

J.Y _TUBERCULOUS [3¥ CAVERNOUS [@f HYDRONEPHROSIS|D]PYONEPHROSIS
PAPILLARY ULCER FORM (RARE) .

. - _ SECONDARY INFECTION.
It tends ltoburst | B.COLI,ETC. VERY PRONE
like a bombshell’ TO SUPERVENE

CA

ON X-RAY EXAMINATION '
SIMULATE CALCULY SEPTA PROCESS

E TUBERCULOUS PER!
NEPHRIC ABSCESS

F1G. 1018.—Blackboard sketches of types of tuberculous kidney
(macroscopic pathology).!

kidney. Sometimes the infection remains confined to the affected kidney
for months or years, causing one or other of the changes depicted in fig.
1018 Cto G. More often the disease spreads along the ureter (tuberculous

ureteritis) to give rise to tuberculous cystitis. Eventuallv th '
) 10 g . e second kidne
becomes implicated by infection ascending alon d y

: g the peri-ureteral lymphatics,
or by vesico-ureteral reflux. In the male, renal and genital tuberculosis are

frcquentlyf associated, often before the bladder and posterior urethra are
involved, in which event the genital infection probably occurs in the following
way. An urgent c_lesire to micturate causes the internal sphincter to open
while at the same time, because there are no immediate facilities for emptying,
the bladder, voluntary closure of the external sphincter is called into play.
At that moment infected urine is forced under pressure into the mucosal
ijpts of the prostate and the common ejaculatory ducts (C. A. Wells).

e 3
G is known also as the =

’ : pu kidney’ € . ’ :
nature’s method of perfonrﬁng%eﬁecfi}':re ?)ngegﬂrtglcinﬂ.;?‘:h  the * cement kidney.” It Is

Contemporary. Professor of Surgery,

Charles Alexander Wells, University of Li l
niversity of Liverpool,



THE KIDNEYS AND URETERS 771

Clinical Features.—Rare during childhood, renal tuberculosis reaches
its zenith between twenty and forty years of age. Men are affected twice
as commonly as women, and the right kidney somewhat more commonly
than the left.

Frequency.—The earliest symptom is increased frequency of micturition.
Often this is the only symptom. It is progressive, the patient complaining
that (over a period of months) the frequency has increased both by day and
by night.

The causes of the persistent, progressive, and unremitting frequency are, in order
of sequence :

1. Polyuria. The output of the inflamed hyperamic kidney is increased.

2. Irritation of the bladder by caseous débris passed down the ureter.

3. Tuberculous cystitis.

4. Increasing diminution of bladder capacity from fibrosis.
5. Secondary infection.

Pyuria.—In early cases the urine is pale and slightly opalescent. The
presence of pus cells without organisms in an acid urine is extremely sug-
gestive of tuberculous urinary infection. It is very unlikely that tubercle
bacilli will be found in a single bladder specimen.

Bacteriological Examination of the Urine.—Because of the fundamental
necessity of avoiding contaminants, particularly the acid-fast smegma
bacillus, in this vitally important investigation the patient must be admitted
‘in order to obtain a ‘pooled’ specimen. This consists of centrifuged deposits
of early morning mid-stream specimens on six successive days, kept in the
laboratory under sterile conditions. When, after staining a specimen of the
sediment with Ziehl-Neelsen’s acid-fast stain, acid-fast bacilli are found, itis
highly probable that they are tubercle bacilli, but the proof lies in culture or
guinea-pig inoculation, either of which is reliable. Modifications of Loe-
wenstein’s medium have made it relatively easy to cultivate tubercle bacilli
in appmmmately three weeks. Animal inoculations requxre six weeks
before the result is obtained.

In no field of medicine is the diagnosis more exact. The microscope
demonstrates tubercle bacilli in 72 per cent., the guinea-pig test in 94 per
cent., and the culture medium in 98 per cent. of cases.

Tuberculous Epididymitis.—Aching in a testis may be an early symp-
tom.

Painful Micturition.—Once tuberculous cystitis has set in, micturition
becomes increasingly painful. First there is suprapubic pain if the bladder
cannot be emptied immediately ; later a burning pain accompanies micturi-
tion, and when secondary infection has occurred there is superadded agonis-
ing pain after micturition referred to the tip of the penis or to the vulva,

often associated with terminal hamaturia (strangury).
- Renal pain is often absent throughout the process of complete de-
struction of the kidney. Somenmes the patient complains of a dull ache in
the loin.

Hzematuria.—In § per cent. of cases the disease is ushered in with severe
painless hzmaturia occurring from an ulcer situated on a renal papilla.

Franz Ziehl, 1857-1928, Neurologist, Lilbeck.
Friedrich Nu!un 1864-1894. Pathologist, Dresden.

Ernst Loewenstein, Contemporary. Pathologist, University of California, San Francisco.
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During the hemorrhage, and after it has ceased, investigations may or may not
demonstrate the presence of a renal lesion and tubercle bacilli in the urine.
In the latter event more typical symptoms commence Some months later.
Apart from a few drops of blood at the end of micturition in cases com-
plicated by severe cystitis, macroscopical hematuria occurs only occasionally.
Constitutional Symptoms.—A continuous slight loss of weight s
usual. Evening pyrexia to 99° F. (37:3° C.) occurs when the disease is fully
established. A high temperature is indicative of a secondary infection by
another organism, or disseminating tuberculosis.
On Examination.—It is unusual for a tuberculous kidney to be palpable.
When a patient with renal tuberculosis has an enlarged kidney which can be felt,
it is by no means certain that this kidney is the one that is diseased, for compensa-
tory hypertrophy sometimes renders the healthy kidney both large and tender.
The line of the ureter, and (in the male) the prostate, vesicles, vas, and

epididymis, should be examined for thickening, which bespeaks tuberculous
invasion of these parts.

Investigation : -
A plain radiograph sometimes shows areas of calcification in the kidney.

Excretory pyelography reveals fairly typical pathological changes (figs.
1019 and 1020). The earliest manifestation is persistent irregularity and

a E:Eéffﬁ;;ﬁxgrefo? pyelogram showing F1G. 1020.—Eggtetory pyelogram showing
place under C;S;sew:filx?g'uea?ni?ig 'Egok more advanced renal tuberculosis with
Vessoe B Sildbeli, B 3 ro- involvement of the ureter. © Nephro-ureter-

ectomy was performed. ¢¢Professor Wildbolz.)

shgclllii dilatation of a calyx. | More gross lesions of the glvefnbus type are
readily apparent. Often, in late cases, the contralateral ureter becomes

;iﬂatec}talsq & this is not necessarily an indication of disease spreading to the
pposite side, for frequently the dilatation is due to the cicatrised bladder
causing obstruction to the ureter in its intramural course.

Cystoscopy.—When increased frequency is the only symptom and it

liazzﬁt been present long, ]:he' bladder and the ureteric orifices are normal.
ateral cloudy efflux is sometimes observed. Either more frequent

efflux or a delay in : i s
— excretion of indigo- e m  Taw e :
is diseased. go-carmine is indicative of the side that

In 10 per cent. of cases there is an |
_ ent. of an absence of efflux on the
affected side, and no pathological changes in the bladder. These are
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examples of a closed ureter leading to so-called autonephrectomy, or a
pyonephrosis. Hyperzmia around a ureteric orifice is the earliest cysto-
scopic sign of vesical involvement. Infiltration follows, and the mucous
membrane of the affected ureteric orifice pouts. Tubercles appear, usually
lateral to the ureteric orifice, and over its intramural projection ; later they
appear in the dome of the same half of the bladder. By confluence of a
circumscribed group of tubercles, a tuberculous
ulcer, which has an irregular periphery, may form.
Such an ulcer is seen near the affected ureteric
orifice and often also in the dome of the bladder.
Later bullous cedema frequently surrounds and
hides the ureteric orifice, which can be detected
only by the efflux of indigo-carmine. In long-
standing cases, as aresult of sclerosing peri-ureteritis,
which causes shortening of the ureter, the ureteric
orifice becomes displaced upwards and its mouth  Fie. 1021.— Golf-hole
remains open (fig. 1021). As the disease progresses, Jréter. It fails to close

: _ i between the effluxes,
the capacity of the bladder becomes increasingly (. Newman.) (British Journalof

“diminished. At any stage, if a secondary infection Surgers.)
supervenes, the intense generalised inflammation of the bladder wall obliterates
many of the characteristic features of urinary tuberculosis just described above.
Bilateral ureteric catheterisation should be carried out in early cases and
the urine from each kidney examined for pus and tubercle bacilli. In later
cases, when the signs displayed by excretory pyelography are indubitable,
ureteric catheterisation can be limited to the supposed sound side, and the

urine collected therefrom will confirm or disprove that the side in question
is free from infection.

Retrograde pyelography is necessary to establish the diagnosis in early
cases. Appearances, such as shagginess of a calyx or an abscess of the
' parenchyma connected to a calyx by a narrow neck,
are often .displayed by this method when excretory
pyelograms appear normal. Retrograde pyelography is
also of great assistance in cases of unilateral renal
tuberculosis (fig. 1022) too advanced to concentrate dye
given intravenously.

_ Abdominal aortography sometimes gives valuable in-
formation unobtainable by pyelography. Renal tissue
- surrounding a tuberculous lesion that fails to ‘heal under
conservative treatment is comparatively ischemic, and is
displayed in an arteriograph as an island lacking in vascular
pattern. The information thus obtained is of particular
F1G. 1022. —Retro- value when possibilities of performing partial nephrectomy
gﬂdi cﬂ;ﬂ?ﬂ l:ill?:;- are being considered, but, as emphasised before, the dangers
lofis of the rigitt Honey of aortography are its drawbacks.

BOg.gueebite Examination of the Lungs.—A radiograph of the
thorax and examination of the sputum, if present, should be undertaken to
exclude active pulmonary tuberculosis.
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Treatment.—In all cases sanatorium treatment for a minimum of six
months, and an average of one year, is highly desirable. | |

Antibiotic therapy should be commenced as soon as the diagnosis
has been established. By trial and error have emerged three fundamental

inciples : * ‘
Pl'lllif llljesi_stance of Mycobacterium tuberculosis to anti—tuberc_:u%ous t-herapeutlc
agents can be rendered improbable by avoiding the administration of any
one of them singly and by ringing the changes rather frequently. '

2. The drugs must be given continuously throughout the whole period of

treatment. ‘

" 3. Treatment must be prolonged : one year is not long enough. Eighteen
months should be looked upon as within the low effective period for a case of
average Severity.

The drugs employed are :

(a) Streptomycin, 1 G. intramuscularly twice weekly.

(b) Isomiazid, 50 mg. per 10 Kg. of body weight (300-600 mg.) by mouth
daily, in three divided doses.

(c) Sodium para-amino-salicylic acid (P.A.S.), 5 G. administered orally
three times a day in fruit juice, which helps to mask its nauseating properties.

These drugs are always administered in a combination of two, viz.: I and 2,
I and 3, 2 and 3, the combination being changed every two months.

Viomycin.—Because of its toxicity this antibiotic is held in reserve for those
few who become resistant to the above antibiotics and yet for whom it is imperative to
subdue the infection for a limited period, for instance when operation has been decided
upon. The dose is 1 to 2 G. administered intramuscularly twice weekly.

Conservative measures alone are likely to prove successful in cases
of:

(@) Tuberculous bacilluria—no lesion demonstrable,

(b) A cortical lesion so small as to be no larger than an apple pip.

Conservative measures alone are also indicated in patients with advanced
bilateral renal lesions, especially those with active pulmonary tuberculosis,
and in all but a few cases of tuberculosis of a sole remaining kidney (see
Partial Nephrectomy).

Operative Treatment.—Some lesions belonging to category (b) are
surrounded by so much necrotic and fibrous tissue that antibiotic agents do
not reach the organisms in sufficient concentration to kill them. Unilateral
lesions of this character and those in which the disease is more advanced call
for operative treatment, the optimum time for which is at the end of four
months of conservative treatment.

According to circumstances one of three operations is carried out.

1. Partial nephrectomy (see p. 785) has been rendered practicable by
antibiotic therapy. The indications are :

(@) When a small ulcero-cavernous

lesion is confined to an upper or a
lower polar calyx. If such a lesion ap o

pertains on both sides and unilateral

pulmonary tuberculosis E:'levelc:\p renal tuberculosis
10n 1s unilateral.,

' Only 4 per cent. of p;tients with pulm
and in the great majority of these the L:tsp ‘

.';
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partial nephrectomy has been undertaken, should the second lesion fail to
heal within three months, it can be treated similarly.

(b) When tuberculosis is confined to one moiety of a double kidney (see

fig. 975, p. 732).
(c) When such a lesion is limited to one half of a horse-shoe kidney.
2. Nephrectomy (see p. 784).—The indications are a unilateral lesion

with one of the following characteristics :

(a) Gross impairment of renal function on the affected side.
(b) Two focal lesions not located in one pole.
(c¢) Cavernous lesion middle calyx.

Nephrectomy is indicated also in cases of bilateral tuberculosis when one
organ 1s much more diseased than the other, provided the renal function
tests on the less involved side are satisfactory. Unless the lesion in the
remaining kidney is a very small one, a cure cannot be expected in these
circumstances, but often the symptoms are ameliorated.

3. Nephro-ureterectomy.—If, on investigation, the ureter as well as
the kidney proves to be diseased, nephro-ureterectomy (figs. 1023 and
1024), in which, through a separate incision, the ureter is divided and ligated

=
o
- -
&
F1G.1023.—Typicalcavernous
lesion upper pole; smaller lesion F1G. 1024_——Tuber culous pyoneph-
communicating with lower “'-‘5‘3 Nephro-ureterectomy.
calyx. ¥ 1o E

at its entrance to the bladder before commencing lumbar nephrectomy, is the
operation of choice. By total removal of the ureter a possible source of con-
tinued infection of the bladder is removed, and the incidence of post-operative
wound infection and sinus formation is reduced.

Post-operative Treatment.—After any of the above operations, nine
months’ sanatorium and antibiotic therapy should be regarded as a minimum.
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This to be followed by at least eighteen months’ continuance of antibiotic

therapy as an out-patient.

Hydronephrosis of a sole existing kidney (due to tuberculous cicatricial con-
tracture of the bladder around the lower end of the ureter) is a rather frequent and
dangerous complication of renal tuberculosis. If urzmia is to be prevented, the
reter must be divided and implanted into the fundus of the bladder, if that pro-
cedure is feasible ; in other circumstances it has been implanted with amelioration of
symptoms into an artificially constructed bladder pouch (see p. ?32). "I‘he_ lattez;
operation is called for also in cases of intractable tuberculous cystitis and ‘ thimble

bladder (see p. 816).

Bilateral inoperable renal tuberculosis should be treated by at least two
years of sanatorium and antibiotic treatment. |

Prognosis in renal tuberculosis has improved since the advent of
sanatorium and antibiotic treatment. In spite of such measures, 15 per cent.
of those apparently cured develop a contralateral lesion within two years.
Long-term statistics show that the ultimate prognosis is better in women
(9o per cent. living) than in men (72 per cent.) (E. Ljunggren).

ABACTERIAL PYURIA

That sterile pyuria indicates urinary tuberculosis is almost axiomatic. Neverthe-
less, a small group of cases of abacterial pyuria is definitely non-tuberculous. The
symptoms simulate renal tuberculosis very closely, and it is only when repeated
cxaminations of the urine, and in the male the seminal fluid, fail to reveal micrococcus
tuberculosis or other bacteria, and cultures and guinea-pig inoculations are negative,
that the diagnosis can be made. Pyelography occasionally shows slight dilatation of
the renal pelvis and ureter of one or both sides ; more usually this examination is

‘negative. Cystoscopy reveals a severe cystitis and often diminished bladder capacity.
Occasionally amceebiasis is responsible. *

Treatmenp—Aurenmycin usually cures the condition in three days. In cases
resistant to this treatment 0'3 G. of neoarsphenamine intravenously weekly for four
weeks is often successful. In rare instances, when amcebiasis is responsible, treat-
ment with emetine hydrochloride is likely to eradicate the infection.

NEOPLASMS OF THE KIDNEY
Benign Neoplasms

Adenoma.—Pea-like cortical adenomata
are sometimes found at necropsy. They give

rise to no symptoms during life, and are of — —
academic interest only.

Angioma is usually of the venous type,
and may give rise to profuse hzmaturia.
Fig. 1025 shows a kidney containing a
venous h@mangioma. -Ehe patient, who
was a woman,of thirty-five, had attacks of

FIG- IOZS.——AngiDma Ofth ki . ' y * - *hw .
The kidney was excised fof pr%%ﬁgé pamless " hmamna extendmg over aive

painless hamaturia, ' Yéﬁlr's.:, .

are so rare that a good rule is gl Truly benign tumours of the kidney

_ - neoplasms of ‘the kid ]
recogmised: clinically should be considered malignan{ and treiztzedy a?f;zg can b

Hans Wildbolz, 1873-1 yuri .
940, Professor of Urology, Berne, firs ' '
[l - t '
Einar Ljunggren, Contemporary, Professor of Surgery, , : deribed sbacteri ’ )
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MALIGNANT NEOPLASMS

Clinically neoplasms of the kidney are divided into two classes :

Those occurring in children between the ages of one and seven.

Those occurring in adults after the age of forty.

Between the ages of seven and forty malignant neoplasms of the kidney are
most unusual.

THOSE OCCURRING IN CHILDREN

Wilms’s tumour (syn. nephroblastoma) 1s a mixed tumour containing
epithelial and connective tissue elements arising from embryonic nephrogenic
tissue, situated originally in one or other poles of the
kidney. In early infancy such tumours are very
occasionally bilateral. Far more common is a uni-
lateral tumour. As shown by fig. 1026, the time of
predilection for the appearance of a Wilms’s tumour
is during the first four years of life.

Exceptionally a tumour appearing in adult life is I e et edein s
proved by histological examination to be a Wilms’s Fis: 1636 —Ageingi-

tumour. | dence of 1,000 published

Pathology. — Macroscopically.—On section the fj}iﬁ“ff,ﬂfff - s

neoplasm is a greyish-white or pinkish-white
colour ; its consistence varies with the rapidity of the growth.

(HUHMBER OF CASES |

Microscopically it is composed mainly of two types of cells—epithelial and connec-
tive-tissue. Cartilage, bone, and smooth or striped muscle fibres are occasional
findings. The epithelial and connective-tissue cells exist side by side, but one type is
usually predominant. Thus the tumour is composed of mixed cellular elements,
some of which are radio-sensitive and some radio-resistant. Consequently, the
radio-resistant elements show an unabated continuance of activity in spite of radio-

therapy.

Clinical Features :

Abdominal Tumour.~—The symptomatology is always the same. An
abdominal tumour (fig. 1027) appears and progresses rapidly, while the general
health deteriorates. Examination of the abdomen reveals
a mass which may be enormous ; the bulk of the tumour is
on one side of the abdomen. Wilms’s tumour tends to
grow within a capsule, pushing the rest of the kidney
aside ; thus the reniform shape of the kidney is lost early.

Pyrexia.—Half these patients have some elevation .of
temperature, which will dlsappear when the tumour is
removed.

Hematuria when it occurs (25 per cent.), occurs late and
is a sign of ill omen. It denotes that the previously en-
capsulated tumour has burst into the renal pelvis, and all

F1G. 1027.— patients suffering from a Wilms’s tumour with this sign
Wilms’s tumour.  dje within nine months (L. Stuart Scott).

Pyelography shows gross deformity of certain of the calyces.
Metastase.——Wi]ms’s tumour metastasises early, mainly by the blood-

Max Wilms, 1867-1918. Professor of Surgery, Heidelberg,
Lyall Stuart Scort, Contemporary. Senior Registrar, Urological Department, Western Infirmary, Glasgow.
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stream to the lungs, less commonly to the liver, rarely to bones, and excep-
tionally to the brain. Lymphogenous dissemination is much less common.

Differential Diagnosis.—From a practical standpoint there is but one
swelling with which Wilms’s tumour can be confused, .and that is a retro-
peritoneal neuroblastoma, but as the treatment is precisely the same sqch
differentiation resolves itself into an academic exercise. However, if radio-
graphy reveals bone metastases, this distinctly favours a peuroblastuma. In
passing, it must be stressed that although these abdominal tumours arouse
considerable diagnostic interest, for fear of accelerating dissemination,
multiple examinations by, for instance, a class of students, must be forbidden.

Operative Treatment.—The earlier nephrectomy can be carried out,
the better. Only if the tumour is too large to be removed without undue
shock should preliminary X-ray therapy be given—for while admittedly the
size of the tumour is reduced by irradiation, in many instances this is more
than counterbalanced by a delay of over a month while such treatment is
given. In performing the operation the abdominal (or abdomino-thoracic)
route is chosen, and what is so salient is that the renal pedicle should be
ligated as a first step with as little disturbance to the mass as possible.

Post-operative Treatment.—Nitrogen mustard can be given intra-
venously during the immediate post-operative period in a dosage of 04 to
08 mg. per Kg. of body weight followed in two or three weeks by radio-
therapy to the side operated upon. .

Prognosis.—The operative mortality is about 15 per cent. In spite of
nitrogen-mustard therapy and irradiation, metastases prove fatal within two
years in about 70 per cent. of cases. The main hope lies in earlier diagnosis.

Inoperable Cases.—Provided the patient’s general condition is even
moderately good nitrogen mustard and radiotherapy should certainly be given.

Although it is a forlorn hope,
occasionally the tumour has
disappeared and the patient has
survived for five or more years.

THOSE OCCURRING IN ADULTS

I. Grawitz tumour (syn.
adenocarcinoma ; hyper-
nephroma) is the commonest
neoplasm of the kidney (75 per
cent.). It arises in the cortex,
possibly from a pre-existing
adenoma, probably per. primam

in cells of the uriniferous
tubules.

FIG. 1028.—Adenocarcinoma of the kidney. Pathology.—A tumour of
_ moderate size is spherical in
shape, and it often occupies one
| or other pole, the seat of electi ] e
upper pole ; less often it j on being th

1s In the central portion of the kidney. On section
Paul Grawitz, 1850~1932. Professor of Pathology, Greifswald, Germany |




THE KIDNEYS AND URETERS 779

it is characteristically yellow (due to lipoid);less often it is dull white, or semi-
transparent. Hamorrhagic areas are often seen. The tumour is divided
into numerous lobules by fibrous septa (fig. 1028). The larger the tumour
the more extensive is central hemorrhage and necrosis.

Microscopical Structure.—The most common appearance is solid alveoli of cubical
or polyhedral clear cells, with deeply stained small rounded nuclei and abundant
cytoplasm containing lipoids, cholesterol, and glycogen. The cells may also be
arranged in the form of papillary cysts or tubules. 'In a much smaller percentage
the cells are granular (dark). Clear and dark cells can co-exist in different parts of
the same tumour. In all cases the stroma is scanty but rich in large blood-vessels,
the walls of which often appear, in places, to consist of tumour cells.

Spread.—As the tumour enlarges, it encroaches upon a group of calyces
and is prone to grow into the renal veins. Pieces of growth becoming
detached are swept into the circulation, to
become arrested particularly in the lungs and %
bones (fig. 1029). Occasionally, when a

secondary growth appears in a long bone, it %7

3LUNGS&PLEURA

the perirenal tissues, it then

‘metastasises to the lymph

nodes in relation to the . | __

hilum of the kidney, and FIG. 1029.—Sites of metastases

from there to the para.aor[ic from neoplasms of the kidney.
(N. A. Harvey’s statistics.)

and other lymph nodes.

Clinical Features.—Men are more often attacked
than women, the ratio being 2: 1. Typically the first
sign is painless, profuse, intermittent hematuria. Clot
colic may follow. Pain in the loin is sometimes a leading
symptom. Occasionally the first manifestation is a palp-
able renal swelling. In the male over thirty-five years of
age a rapidly oncoming varicocele is a suspicious, but
rare, sign of a malignant tumour of the kidney.

Atypical Cases—(a) In no less than 25 per cent. of
cases the primary growth remains °silent,’ the patient

presenting because of some manifestation of secondary
grf;ﬁ ’s?:w:;gaﬁg: deposits such as a painful enlargement of a bone (fig.
tastases from a I1030), a spontaneous fracture, persistent cough, or
Grawitz tumour.  hapmoptysis.. In other words, with the exception of a
few cases’of bone metastases, one-quarter of all cases are inoperable by the
time they reach the surgeon.

(b) There is a type in which persistent pyrexia (100° to 102° F. (37:8° to
38-:9° C.)) is the only symptom, there being no infection to account for the

; : ; >
remains the only metastasis for a long time— 704 aT T -E-
sometimes a year or more. 60 Ji Blzl0. o

While spread by the blood-stream pre- gg_ﬁ;
dominates, spread by lymphatics occurs also, ¢|(T|2|E|E
. 40 Wt Ot <l -+
in some cases before the former. If the S E Z ||
tumour bursts through the renal capsule into ¥ DTATe gé

20 . m: “,_E,
T,
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temperature. Such pyrexia usually disappears after nephrectomy : should
it persist metastases are present. ‘

(¢) In a small group of cases the patient presents on account of 13.8?1111(1&
and is found to be extremely anzmic, the an@mia being out of proportion to
that which could be expected from the hematuria, if such be present.

Differential Diagnosis.—(a) Hemorrhage into a hydronephrosis, () con-
genital cystic kidney with ha@maturia, or (c) a solitary cyst of the kidney can
simulate a renal neoplasm to a point of nicety.

Early Diagnosis.—By the time a patient has the classical triad of symp-
toms, viz. h@maturia, pain, and a palpable renal tumour, he nearly always has
metastases. It is therefore of paramount importance to endeavour to make
an early diagnosis and any one of these symptoms calls for a thorough renal
investigation. Patients with painless h@maturia, or h&maturia not accom-
pained by symptoms of acute cystitis, should be examined cystoscopically
while the bleeding is in progress. If blood is seen issuing from one ureteric
orifice, and there is a clear efflux from the other, the information gained is
of considerable importance, but is by no means conclusive evidence of a renal
neoplasm. Extremely suggestive is bleeding occurring from a palpable
kidney. When blood is not seen issuing from a ureter, but an enlarged
middle lobe of the prostate or a papilloma of the bladder is discovered, it is of
paramount importance not to jump to a conclusion that the source of the
hzmorrhage has been found. Investigation must proceed until each kidney
has been proved satisfactorily to be culpable or not culpable.

Pyelography.—The early diagnosis rests almost entirely on pyelography.

Excretory pyelography is seldom conclusive in early cases, because of lack
of precise definition, and in late cases because there is poor or absent con-
centration of the medium, but at all times it
is of great value in determining the function
of the contralateral kidney.

Retrograde pyelography is often required
because of the better delineation it affords.
The principal pyelographic changes that
occur when a kidney is the seat of an adeno-
carcinoma are :

(a) Filling defects due to invasion of one
or more of the minor or major calyces. Very
characteristic is failure of the medium to
enter one major calyx, -

(6) Elongation and compression of one or

FI1G. 1031.—Retrograde lo- .
gram 16,8 case. oF aggmwigﬂtg_ more calyces and sometimes of the renal

mour of the left kidney. The onl elvis. This gives ri '
Symptom was one attack of Painz b 8l rise to what is known

less hamaturia. as the “spider-leg ’ deformity (fig. 1031). In
_ congenital cystic kidneys the ‘spider legs’ are
involve most if not all the calyces ; moreover,

broader, more clearly cut, and
the condition is bilateral.

(¢) Displacement of the renal pelvis and the distorted calyces downwards

oy, A
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in growths occupying the upper pole. Growths of the lower pole often
displace the ureter inwards.

(d) In advanced cases (which may give no shadow on excretory pyelo-
graphy) the interior of the calyces and renal pelvis are so encroached upon
that they are represented by a few, irregular, widely separated, medium-filled
opacities.

Radiograph of the thorax should always be taken before deciding
as to what is the right course of treatment. It is not rare for a hitherto
unsuspected metastasis or metastases in a lung to be revealed in this
way.

Treatment.—In cases without metastases the treatment is nephrectomy
with removal of the perinephric fat.

The incision is a matter of personal preference, the objective being to gain wide
exposure of the enlarged kidney and especially of its pedicle. The abdominal
approach so excellent in children is not always facile in elderly subjects with a rigid
thoracic wall. The lumbar incision with a thoracic ‘ trap-door’ (see p. 783) meets
almost every requirement, though when the diaphragm is much raised by upward
pressure of the tumour some choose a thoraco-abdominal incision.

Preliminary Division of the Renal Pedicle.—The highest aim should be to
deal with the renal pedicle before manipulating the kidney, otherwise blood-borne
metastases are highly probable as a direct result of the operation. Before under-
taking ligation and division of the renal pedicle the renal vein should be palpated
delicately between the finger and thumb for a tumour-thrombus which if present calls
for opening the vein and extracting the thrombus. Similarly, should thrombus be
seen within the severed renal vein, while the assistant compresses the inferior vena
cava, the ligature should be ctit in the hope that the tongue of tumour will be swept out in
the heemorrhage that ensues, or that it can be picked out before reclosing the vein.

In other respects the details of the operation do not differ from those described on

p. 784.

Radiotherapy :

Pre-operative irradiation sometimes renders a large tumour smaller but,
because of the uncertainty and the delay in operation entailed, pre—operauve
irradiation is not advised.

Post-operative irradiation has been proved statistically to be of value.

In inoperable cases radiotherapy should be given. Deep X-ray therapy
often results in dramatic regression of a metastasis, but too often the im-
~ provement is only temporary and there follow other metastases that are less
radio-sensitive.

Prognosis.—Even some of the largest neoplasms have been followed by
a permanent cure. In operable cases 44 per cent. of the patients are alive
and well after three years, and 30 per cent. after five years.

Grawitz Tumour with a Solitary Metastasis.—A number of patients with
a solitary metastasis in a long bone have been treated with varving success by wide
local excision and bone graft, or by amputation in addition to nephrcctumy. In not
a few the neoplasm of the bone has received prior treatment in the belief that it
was a primary bone tumour, the true nature of the growth being revealed by the
pathological examination.

On several occasions a solitary metastasis in the lung has been removed by lobec-
tomy, and in a few instances a metastasis has been excised from other situations.
These enterprising endeavours have not met with lasting success—but freedom from
symptoms for up to two years has been obtained.
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2. Papilloma of the renal pelvis is similar in structure to papi]lo_ma of
the bladder. It tends to invade the kidney proper, and to take on malignant
characteristics. It also spreads down the ureter and may invade the bladder.
Papillomatous growths of the renal pelvis constitute 9 per cent. of renal

neoplasms. ' ' .
Clinical Features.—Hamaturia is often continued for months at a time.

A renal swelling is absent, except in rare cases where the pelvi-ureteric
junction becomes occluded and a hzmonephrosis results, in which event
there is lumbar pain. Occasionally renal colic
occurs from blood-clot passing down the
ureter.

Pyelography reveals a characteristic filling
defect of the renal pelvis (fig. 1032).

Treatment.—Nephrectomy with extended
ureterectomy is the correct treatment. The
intramural portion of the ureter along with the
ureteric orifice must be excised in continuity.
This is accomplished by sleeve resection of the
bladder wall in the immediate vicinity of the
structures in question.

3. Squamous-celled carcinoma of the
renal pelvis is the least common variety of
~ F16.1032.—Pyelographshow- ~ malignant disease of the kidney. In some in-
iﬂgalapgﬁs’}l“:;‘ri fir e ;‘Eﬁt stances it appears to be preceded by leukoplakia
Aarhus, Denmark.) and 1n 30 per cent. of cases a stone or stones

are present, usually in the renal pelvis.

Unless the stone gives rise to symptoms, this is the most elusive of all renal
neoplasms for it causes to indefinite abdominal pain which finally becomes
localised in the region of the involved kidney. Hematuria is either only
-to be found on microscopical examination of the urine, or is slight. Ex-
cretory pyelography shows a kidney excreting little or no medium. Re-
tr_ograde_py‘?lography sometimes reveals a deformed renal pelvis. Owing to
diagnostic difficulties, by the time nephrectomy is performed there are wide-

spread metastases that are radio-resistant. This neoplasm has the worst
prognosis of any renal neoplasm.

Primary neoplasms of the ureter are rare.
can be papillomata, papillary carcinoma,
toms are identical with those of a

Like those of the renal pelvis, they
e orfstctlluamtt:alis-celled carcinoma. Ihe symp-
‘ . plasm of the renal pelvis, although hydro-
nephrosis, h%munqphrosm, and pyonephrosis are more frequengt ac}::om-
grammotruﬁd?i?g' fm;lmzl?l;lrally a portion of a papillomatous growth can be seen
py;}ography. eteric orifice. Usually the diagnosis is made by

or a localised tumour the tréatment is wi '

1S s wide resection of that part

Eﬁter gontalmng the tumour, followed by bridging the gap byamléansocf‘fﬂ;;
In the case of papillomata of o-

- Ol papillomata of the ureter, and other diffuse neopl |
uretgectoqw, including that segment of the bladder contaipn?;miilnePhtIro
mural portion of the ureter, is Mg

: required. On the whole, the si
tumours of the ureter is very poor, largely on account of late d;;:;gﬁ:i?s o
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EXPOSURE OF THE KIDNEY

The kidney lies in a deep recess beneath the rigid bulwarks of the thoracic
cage and, having regard to the possibility of a short renal pedicle, no one
incision will meet all requirements.

A lumbar approach is usually employed, with
the possible exception that some other route
may be preferable for nephrectomy in the case
of large neoplasms.

The Oblique Lumbar Incision (Morris).—The
patient is placed in the lateral ‘kidney’ position F1G. 1033.—DPosition on the
(fig. 1033). The incision commences } inch (1'25 operating table for exposure of
cm.) below and } inch lateral to the angle made by the kidney by Morris incision.
the twelfth rib with the outer border of the sacro-
spinalis, and it passes downwards and outwards towards the anterior superior iliac
spine (fig. 1034). Within the limits of the incision, all muscular layers are incised until
the extraperitoneal fat is reached. This incision is effective, but it gives rise to more
bleeding, and is more liable to be followed by post-operative hernia than :

Mayo’s Incision.—The patient lies prone, with the arms above the head. The
bridge of the operating table is raised so that the loins are thrown into prominence.
The incision commences over the centre of the sacrospinalis at the level of the upper

border of the twelfth rib, and passes directly downwards to the tip of the third

lumbar spinous process, where it curves outwards to form a [ (fig. 1035).

F1G. 1034.—Morris’s FI1G. 1035.—Mayo’s F1G. 1036.—Nagamatsu’s
incision. incision. incision.

1. The sacrospinalis sheath is incised vertically, and the erector spinz muscle is
retracted medially.

2. The deep aspect of the sacrospinalis sheath is incised vertically.

3. The quadratus lumborum is retracted medially.

4. The extraperitoneal fat and peritoneum are pushed laterally. _

5. The perirenal fascia of Zuckerkandl is incised, and the perirenal fat is cleared by
blunt dissection from the capsule of the kidney. During these manipulations the
twelfth dorsal nerve is preserved carefully.

If more room is required, ligaments uniting the twelfth rib to its vertebra are
severed, and the twelfth rib is dislocated upwards. If still more room is needed,
the twelfth rib is excised subperiosteally. :

Nagamatsu’s Incision.—The position on the operating table is that shown in
fig. 1036. The incision has a dorsal and a lumbar component.

The dorsal component commences just above the superior border of the twelfth
rib. From this point it is carried upwards parallel to the lateral border of the sacro-
spinalis to end in the tenth interspace. The latissimus dorsi and serratus magnus
muscles are divided in the length of the incision and short segments of the eleventh
and twelfth ribs are resected medial to their angles.

The lumbar component is a continuation of the dorsal incision and in all respects is
similar to Morris’s incision. It extends to the lateral margin of the rectus abdominis.
Sir H Morris, 1844-1926, Surgeon, Middlesex Hospital, London.

William ¥. Mayo, 1861-1939, Surgeon, Mayo Clinic, Rochester, U.S.A.

Emil Zuckerkandl, 1849-1910. Professor of Anatomy, Vienna, _
George Rio Nagamatsu, Contemporary. Surgeon, Flower and Fifth Avenue Hospitals, New York.

hed
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To free the flap for upward retraction the costo-vertebral ligament is divided ;
this exposes the posterior attachment of the diaphragm to the quadratus lumborum
muscle. By severing this attachment below the pleural reflection, the diaphragm
and the pleura attached to it can be freed and retracted upwards. Thus the entire
retroperitoneal space on the side of the lesion and the medial quarter of the retro-
peritoneal space of the opposite side are completely accessible.

The operation is a set one, and attempts to convert a Morris incision which is
found to be inadequate will, in all probability, prove unsatisfactory.

Lumbar Nephrectomy.—The renal pedicle is cleared of fat so as to display its
va_scular components. After isolating the ureter it is divided between hamostats
with a diathermy knife, as far from the kidney as possible ; its distal end is ligated.
Commencing inferiorly, a portion of the vascular pedicle is caught in a long hamo-
stat, care being taken to avoid the renal pelvis. A short hamostat is placed in juxta-
position nearer to the kidney, and the tissue between the hamostats is divided. The
process is repeated until all the pedicle has been severed, thus freeing the kidney.
At the most, three such sectionings are required. The disconnected kidney, with the
short hemostats attached to its vessels and a long ha@mostat attached to r_h':a ureteric
stump is dropped into a bowl which is removed from the immediate vicinity.
~ Each moiety of the renal pedicle is ligated by transfixion, which makes slipping
impossible. Only when it is certain that h@mostasis is complete are the ends of the
ligatures cut, and the wound closed, with drainage if thought necessary
_ Subcapsular Nephrectomy. When the kidney is densely adherent. to surround-
ing structures, the possibility of injuring the duodenum, colon, spleen, adrenal gland
or the pleura is greatly reduced by employing the subcapsular oiaeraﬁoa An incisim:;
is made through the renal capsule along its convex border, and the capsdle is separated
from the parenchyma by blunt dissection. After freei;g the capsule as farpas the
h]lt_n:n, the capsule is again incised, this time circularly 1 cm frogl the renal hilum
This gives access to the renal pedicle, which usually can be d;ealt with in the mann :
described above. When the pedicle is short and inaccessible, instead of ti i
to ligate it, the haemostats can be left attached to it for four d;, ) :Ild fhei eemp?rng
surprisingly uneventfully. Exceptionally, it is necessary toy ;xc" kiflnmu g
morcellement, h&morrhage being controlled by oxycel or sterispon (e 11;il il

Partial Nephrectomy (Semb).—Very wide lumbar expos s glge E]:m)a;ﬁ ded
by Nagamatsu’s incision is most desirable Manualxg Ipressic asf fl: k?;ne
substance or the renal pedicle for ten minutes :.a,t a time 1 e ples ol
bleeding ad ; e is not harmful and will control

g adequately. A cuff of the capsule is turned down th
The blood vessels supplying the part to be resected are li {;’:r:l:l R itaide 1 Rive 7
%gﬁ are snﬁlall and do not interfere with the branches suppgla;riflg t:illzsﬁfnﬁzd?fgfe }trhlg
iney. transverse incision i & . _
Gl cxiellon baroeesio s ;?io:he Ta;ltegﬁr wall of the kidney (fig. 1037 A)
. e calyx of the part to be resected is isolated

mainly by blunt dissection (fig. 1037 B). This accomplished the calyx is severed

and its proximal end is closed with a double 0000 catgut suture. The stump is

FI1G. 1037.—(A) Incisin i
; g the ant wall :
. (E) Isolating the trunk dfctrlllgraﬁ'ect:g t]:lcaﬂl dney ; capsule turned back.
() ﬁ?ﬁmg the renal parenchyma,
roximating sutur ) i
the stump. (Afrer C.% b) es over the flap of capsule which has been returned to cover
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allowed to drop back and it is covered with a piece of perirenal fat. If necessary a
piece of the renal pelvis is resected and the proximal end closed as in the Anderson-
Hynes operation (see p. 744). The parenchyma is closed (fig. 1037 C) by
interrupted double X sutures. The substance of the pyramids holds stitches well,
that of the parenchyma proper tends to cut out. Therefore, as far as possible, stitches
are avoided here until the cuff of capsule has been brought over the suture line.
Excess of capsule is rolled to form a buffer : parenchyma stitches tied against this
(fig. 1037 D) hold well. The bedwarfed kidney is replaced and the wound is closed
with drainage. Leakage of urine through the tube is exceptional.

Transabdominal nephrectomy is sometimes employed for the removal of a
large renal swelling. A sandbag placed under the affected loin helps to keep hollow
viscera from the field of operation. On no account should the route be employed if
there is any question of the lesion being infected. The incisionis a I shaped one. A
long upper paramedian incision is made, and at the level of the umbilicus a trans-
verse extension is carried through the rectus muscle and the muscles of the lateral
abdominal wall. After the peritoneal cavity has been opened, a longitudinal incision
is made through the peritoneum of the posterior abdominal wall lateral to the colon,
and the colon, with its mesocolon intact, is displaced towards the middle line by
gauze dissection, thus displaying the perirenal fat. On the right side the duodenum
is also mobilised. When necessary the renal vessels can be hgated close to the aorta
and inferior vena cava before the kidney is handled.
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CHAPTER XXXIII

THE URINARY BLADDER
HAMILTON BAILEY

: ; ; . face
i —Possessing an anterior, Superior and posterior sur
(Sﬁl;rgll:;sl) gl:lal;gi?g lined by transitional epithehumf, the avel::;gle l:la:laddir dlli ttipssit{lie
oldi i oo and 500 ml. of urine without over- 0.
Ot: polnpappro ety @Fmege:ter ];Ja.rt5 of the thickness of the bladder wall is
made up of a muscular coat of unstriated muscles, known as

o = =
&

the detrusor muscle, the fibres of which are arranged in

A 4 thr less distinct strata.
11 €€ more or ‘ : . ) ' .
"%‘» &?f $2 PP The internal layer is thin, and its fasciculi have a reticular

arrangement. _
}ﬁfﬁ Thg middle layer is thicker than the others, and consists

of densely interlaced fasciculi running mainly in a circular
: dire::.:tina:;ﬂ.y When hypertrophy of the musculature of the
bladder occurs it is the fasciculi of this layer that stand out

F16. 1038.—1he  ind give rise to the characteristic trabeculation of the bladder
shape of the bladder 836). While this layer is virtually absent
when empty. (After F. wall (see fig. 1109, 9 83 )'. 7 y 11 ked
H, Gerrish.) within the limits of the trigone, its fibres are so well mar

below that structure as to warrant their being accorded the
dignity of the term sphincter vesicz. The trigonal muscle is a separate entity
derived from a prolongation of the longitudinal layer of each ureter. In the_ trigone
the muscular strands from each side decussate, and eventually are inserted into the
wall of the posterior urethra. _

The external layer is composed mainly of longitudinal fibres. Some of the fibres
of this layer are prolonged in the pubo-prostatic ligaments, to be inserted into the
pubic bone on either side of the middle line. _

- Supports of the Bladder.—The bladder, while being tolerably mov.able: 18
tethered in various ways. By convention, several parts of the related pelvic fascia
are described as true ligaments of the bladder. One of these is the rectovesical
portion of the pelvic fascia, which is an important means of fixation of the bladder
posteriorly. At the base of the bladder this fascia is united
closely to the muscular tunic, but it thins out rapidly as it
is reflected upwards. The two lateral true ligaments of the
bladder are indistinct, and unworthy of description, but the
anterior ligaments, or pubo-prostatic ligaments, are
well defined, and are of great surgical importance. Each
stretches from the front of the prostate and adjacent por-
tion of the bladder to the lower part of the periosteum of
the pubis.

The urachus and obliterated hypogastric arteries, together
with the folds of peritoneum overlying these structures,
help to moor the bladder, and are called the false (median
and lateral umbilical) ligaments of the bladder, as F16. 1039 — Coronal
also does condensation of fascia around the blood-vessels sectiuﬁ.ﬂuouéh the lower
passing to the bladder (fig. 1039), known as the superior third of the bladder of a
and inferior vascular pedicies. male, showing the in-

Arteries.—The two main arteries of the bladder are the ferior vascular pedicles.
superior and inferior vesical arteries (fig. 1040), both of

which are derived from the anterior trunk of the internal iliac
ated hypogastric artery,

_ artery. The obliter-
which became thrombosed within a few days after birth, is a

! Reticular (Lat. reticularis) = resembling a net. -
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continuation of the superior vesical artery. Smaller arterial branches from the
obturator and inferior gluteal artery, and in the female from the uterine and vaginal
arteries, also help to nourish the bladder. _
Veins form a complicated plexus on the
antero-inferior surface of the bladder; in o i
the male the prostatic plexus (see fig. 1106, ig, )
DR k.

. -k —— 1

OBLITERATED
<~HYPOGASTRIC A.

p. 834) is continuous with the vesical
plexus, which drains into the internal iliac |
vein.

Lymphatics accompany the veins, and
drain into the nodes along the internal
iliac vessels. Some of the lymphatics from
the fundus of the bladder pass to nodes R A . 43 _
situated at the promontory of the sacrum. TN 7R | RLERIOR

Physiology.—Micturition is partly a e/ :
reflex and partly a voluntary act. The
::ges concerned in the act of micturition ﬂlFé?'dﬁo 40'_Thi~ main arterial supply of

The .sympashesic Tibves, which arise fn e bladder as seen from the posterior aspect.
segments twelfth dorsal to third lumbar. These fibres pass via the presacral nerve
and the sacral sympathetic chains to the inferior hypogastric plexus, and thence to the
bladder.

The parasympathetic innervation, which is derived from the anterior primary
divisions of the second, third and fourth sacral segments. These fibres pass through
the pelvic splanchnic nerves to the inferior hypo-
gastric plexus, from which they are distributed
to the bladder.

The somatic innervation also comes from the
second, third and fourth sacral segments as the
pudendal nerves, which pass not to the bladder
itself, but to the sphincter urethrz (striated
muscle).

While the sympathetic nerves convey afferent
painful stimuli of over-distension from the bladder
to the brain, it is unlikely that either set of auto-
PUDENDAL Ns nomic nerves convey to the bladder any cortical

F1G. 1041.—The nervous control impulses, such impulses being transmitted via
of the bl:dder. The sympathetic the pudendal nerves to the sphincter urethre,
innervation has been omitted for the relaxing the latter. At the same time stretching
sake of simplification. of the muscle fibres by the urine that has collected

in the bladder initiates a reflex which is mediated
through the parasympathetic nerves, and the detrusor muscle contracts. 'The neuro-
genic theory, then, ascribes the act of micturition to a stretch reflex which, if the time
or place are not propitious, can be inhibited by cerebral control (fig. 1041).

S
E

INHIBITION

ECTOPIA VESICE (syn. EXSTROPHY OF THE BLADDER)

There 1s an absence of the lower abdominal wall and of the anterior wall
of the bladder.

Etiology.—The embryological origin of ectopia vesicz is not completely under-_
stood. ‘The condition has been attributed to forward displacement of the cloacal
membrane, preventing closure of that part of the anterior abdominal wall lying
between the umbilicus and the genital tubercle. Another explanation is that the

' deformity is the result of rupture of the bladder in utero, due to atresia of the urethra.

Clinical Features.—Ectopia vesicz occurs once in 50,000 births, and may
be complete or incomplete. In the more common complete variety, because
of the pressure of the viscera behind it, the deep-red posterior bladder wall
protrudes through the defect (fig. 1042). If the exposed mucous membrane,
which bleeds readily, is drawn gently upwards, the paler, wet trigone is
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displayed, and effluxes of urine from the ureteric orifices can be seen. There
is a well-defined line of demarcation between the protruding mucous mem-
brane and the adjacent skin, and, especially after reducing the extruded
bladder wall beneath the mucocutaneous junction, the firm edge of the
hernial ring can be felt. Usually the umbilicus is absent. The sex ratio is
about § males to 1 female. In the male, the completely epispadiac penis is
broader and shorter than normal and not infrequently bilateral inguinal
herniz are present ; the prostate and seminal vesicles are rudimentary or
absent, whereas the testes are normal and descend more often than not. In
the female, the clitoris is cleft and the labia minora are separated anteriorly,

F16. 1042.—Ectopia vesicz FIG. 1043.—Showing the separation of the
in a male infant, pubes in a case of ectopia vesic®. (The late
Professor Grey Turner, London.)

exposing the vaginal orifice. In both sexes there is separation of the pubic
bones (fig. 1043), which are connected by a strong ligament, and except for
the fact that the patient has a waddling gait, this bony defect causes no
dis;ability; indeed, in those female sufferers who become pregnant, it
facilitates delivery. The linea alba is as wide as the separation of the pubic
bones. In the rare incomplete form the pubes are united and the external
genitalia are more normal. ]

The lot ?f a patient with ectopia vesicz is particularly unfortunate. A
portable urinal seldom keeps him dry for long, and the odour of urine always
accompanies him. Frequently the extroverted vesical mucous membrane
becomes ulcerated and painful. It undergoes metaplastic changes, and
sometimes becomes the seat of an adenocarcinoma. Attempts to prevent
recurrent attacks of ascending pyelonephritis by chemotherapeutic and anti-
biotic agents are only partially successful ; 50 per cent. of those afflicted die
of renal failure before the age of thirty.

Ectopia vesicz is often associated with other congenital abnormalities.
Treatment.—The following is the most usual,

1al, and until recently was the
standard, method of treatment. i y

(@) Implantation of the Ureters into the Bowel—The operation is under-

taken between four and six years of age. One ureter can be transplanted

at a time, three months interveni :
: ning between the opera i,
plantations are undertaken at tions, or both trans

(b) Excisi the same operation.
L ﬁﬁmmof the mucays membrane of the bladder can be deferred for at
X months. It is-accomplished by incising the mucocutaneous junc-
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tion and peeling the mucous membrane off the muscle wall by gauze and,
when necessary, sharp dissection. If neoplastic changes are present or
threatened, the whole thickness of the bladder must be removed at a much
earlier date. |

(¢) Repazir of the ventral hernia is required in most cases. Often it can be
accomplished satisfactorily with flaps taken from the rectus sheaths. At a
later date this can be followed by :

(d) Plastic reconstruction of the mons veneris in the female, or in the male
an operation to remedy the epispadias.

Uretero-intestinal Anastomosis.—The preparation of the colon is the same
as that described on p. §49. The abdomen is opened by a right lower paramedian
incision. The patient is then placed in the Trendelenburg position and the small
intestine is packed away from the pelvis. The right ureter is sought as it crosses the
common iliac artery just above its bifurcation. An incision is made through the
overlying peritoneum in the line of the ureter, from the pelvic brim to near the bladder,
and the ureter is identified and surrounded by a ring forceps. Suspended by the
latter, the ureter is dissected from its bed towards its entry into the bladder, where a
haemostat is applied across it. The ureter is cut across proximal to the h@&mostat,
and its distal stump is ligated. The extremity of the mobilised portion of ureter is
trimmed obliquely and one end of a chromic catgut suture furnished with an eyeless
needle at each end is passed along the lumen for } inch (8 mm.), and out of the wall,
the suture being tied so lightly that it cannot strangulate any of the ureteric tissues
(fig. 1044 inset). The prepared, mobilised ureter is wrapped in a swab and the cut
edges of the parietal peritoneum are approximated. The left ureter is next isolated
and divided on the left side of the pelvic colon, the mobilised proximal portion is
then drawn into the peritoneal cavity through a small incision on the right side of the
pelvic colon, after which it, too, is prepared for
transplantation as was its fellow. The edges of e i
the peritoneum having been approximated on the ' -
left side of the colon, suitable areas on the right
anteromesial surface of the colon are selected for
the transplantation of each ureter. They should
enter the colon obliquely without tension or
looping, the left lying 14 inches (3-75 cm.) higher
than the right. The right ureter is transplanted
first. A line 1% inches long, extending down-
~ wards and to the left side of the anterior longi-

tudinal band, is demarcated by stay sutures, and
put on the stretch. The peritoneal and muscular
coats are incised, but not the mucous membrane.
In order to expose an elliptical area of mucous
membrane, the beak of a blunt hamostat may
have to be introduced into the submucosa, and
its blades opened. Bleeding-points having been
controlled, a tiny incision is made into the ex-
treme lower end of the exposed mucous mem-
brane. One needle of the ureteric suture, then : .
the other, is passed into the lumen of the bowel FIG. 1044.—Uretero-intestinal an-

astomosis. The suture being passed

and brought out by piercing its wall } inch !
(1-25 cm.) lower down, the second needle emerg- ﬁoﬁiﬁsﬁg ﬁgogeggcaggﬂ_'

ing a  inch lateral to the first (fig. 1044), s0 that  jng the guture to the cut end of the
when the suture is tied the end of the ureter is ureter.

pulled into the lumen of the bowel and fixed

against its inner wall. The incision in the outer coats of the bowel is approximated
over the ureter. A second layer of sutures, commencing beyond the fixation stitch,
buries the first line of sutures. When it has been ascertained that the ureter is not
compressed by the stitches (if obstructed, the ureter is likely to distend above the
last stitch), the long ends of the last stitch are brought through the edges of the
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i is sti been tied the ureter has no
incision i i eritoneum ; after this stitch has :
B t:afi I?:?Jrliiggl pThe left ﬁreter is implanted in the same wgyidx% mi];;;s.
mtrapent)o:bove the right. After the omentum .has been laid oveé' _th+f'.-1 e : 0 gpfuﬂ_
EiB(;ZlS ti?imtient is brought to the horizontal position and ttltllf wt%un tllfecrgiial. e
i ec:i Foley’s catheter 1s inserted through the anus no fgr er than o Lamen é
5312 balloon then being inflated. This permits all urine being meqséug e
thfrd day, when the catheter is removed. There must be a full flui l'gtsue:ervene
venously until the danger of meteorism has passed. If oliguria or anuria sup .
treatment is as described on p. 719.

— aratively few (less than 100 reported) _Who t}ave }mder-
gog: Ss‘tlll::essﬁ(l;lm;itero-sig};noidal implantatiog for ectopia vesicz 13;6 f:or
twenty years. The causes of the untimely demise are (1) stricture at Ersiufe
of anastomosis and bilateral hydronephroses, (2) recurrent pyclonep. ‘:S
and (3) hyperchloremic acidosis gsee p. 79). The favozlldance of _stiﬁos:sl y
employing the Reed Nesbit technique (see p. 832) is .chsastrous in the ciﬁ)n
because of the increased risk of reflux (C. Wells). _thtle wonder, then, that
efforts are being made to find a better solution to this problem.

Alternative Methods:

? eration.—Through a left lower paramedian incision the recto-
sigln.mll.:.‘g ?uslzzgosn?spdjvided completely and its lower end is closed. The ureters (or
the trigone) are transplanted into the excluded lower seg-
ment, so that the rectum functions as a bladder. Th_e

sigmoid is mobilised for a sufficient distance to permut 1t

N being drawn through the perineum immediately anterior to
ez the anus. Thus both the original anal canal and the new

st |™  anal canal are encompassed by the external sphincter
ani muscle (fig. 1045). The new canal is then drawn
B ancl Sphincter anteriorly beneath the skin of the p»f:ri1::ue:111:1‘1(_]'_.ji to ;mgge

»e through a small gap created by removing a disc of skin;
opii‘;;ilgjs %::-ngi?i: here?ine cut edges of the sigmoid are united to the cut edges
vesice, of the skin (fig. 1045). In this way the external sphincter

encircles both the anus (outlet for the urine) and the sigmoid

stoma (outlet for the fzces), providing complete separation of the streams as well as
voluntary control of fzces and urine. '

2. Primary Plastic Repair of the Exstrophy.—There has been a revival in

interest in primary plastic repair of the extroverted bladder, and a number of success-
ful results have been re

the first few weeks of life, because if it is delayed the exposed
bladder fails to grow ; in addition, mucosal pseudo-polyps
form, making the bladder thicker and more difficult to invert
(O. Swenson). Other surgeons wait until the infant is six
months of age. In the past the great deterrent of plastic
repair in this condition has been that the patient remained
incontinent ; in a number of instances, by modern technique,
continence has been attained within two years of the opera-
ton, this being especially so in the case of females, The
periphery of the bladder is freed (fig. 1046 A) just sufficiently
to unite its freshened edges. The Denis Browne principle FiG. 1046. — Plastic
of operation (see p. 867) is also undertaken on the epispadiac recons.truct‘iiu:;l of ectopia
urethra. At the same time some attempt is made to form

. gt esice. (After ¥. K.
an external sphincter by raising a strand of muscle and £ascia 1o
from the superior

Sigmaid

. : Larti al.)

margin of the incomplete triangular liga- e
ment (fig. 1046 8). ‘The reconstructed bladder is then covered with imbricated flaps
cut from the rectus sheath on either side.

It is probable that in the future plastic re
chome the standard method of treatment, and that diversion of the urinary stream
will be undertaken only in patients who remain incontinent.

Charles Alexander Wells, Cont ary. Professor of Sur ]
3 anr 2 ery, Liverpool.
Omai'i ;31 mfg, #ffé—lﬂﬁﬁ. rector, Department of Ugﬂfﬂg:_l?: James Buchanan Brady Foundation, New York

rvar Swenson, Contemporary. Surgeon, The Floating Hospital for Infants and Children, Boston, Mass., U.S.A.

pair of the bladder in very early life will

ported recently. The operation should be undertaken during

. W
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3. Ileo-ureterostomy.—In late untreated or failed cases of ectopia vesicz in adults,
after excising the exstrophic bladder, the construction of an ileal bladder (see p. 832)
with implantation of the ureters into this man-made bladder, is the most suitable
operation in the circumstances.

Extraperitoneal 80 per cent.

RE OF THE BLADDE .
RUPTU L R{Intrapentoneal 20 per cent.

The past fifty years has witnessed a complete reversal in the ratio of intra-
peritoneal to extraperitoneal rupture of the bladder, brought about by (a) a
reduction of intraperitoneal rupture due entirely to greater national sobriety
(an inebriated person is likely to become embroiled in a quarrel, to have a
full bladder and to tense his abdominal muscles late or not at all when he is
about to receive a blow on the abdomen), and (%) by the increased frequency
of traffic accidents and greater vehicular momentum, with their toll of frac-
tured pelves.

Ruptured bladder is seventy times more common in males than in females.
This remarkable discrepancy can be accounted for partly by the more com-
modious pelvis of the female.

A rare type of accident causing rupture of the bladder, peculiar to the female, is
falling in a squatting position on to a projecting object, the anterior vaginal wall re-
ceiving the brunt of the violence.

Extraperitoneal Rupture.—Ten per cent. of fractured pelves are com-
plicated by a ruptured bladder. A lateral crushing injury resulting in severe

disruption of the architecture of the true pelvis and tearing of the bladder

F1G. 1047.—Extraperitoneal rupture of the bladder.

from its ligamentous mnenngs, is the usual cause. A bladder containing’
even a small quantity of urine is not immune to such wolence, while a full
organ is extremely vulnerable. Excepuonally, the bladder is pcrforated by-'-‘
a spicule of bone.

After the initidl shock has passed off, one of the first symptoms is an intense
desire to micturate, but either no urine is passed or only a few drops of blood-

'y
-
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stained urine with great effort. The spasms recur at intervals. Extravasa-
tion occurs into the prevesical space, causing a tender swelling above the
pubis (fig. 1047) ; later, the extravasated urine passes up the anterior abdom-
inal wall between the fascia transversalis and the peritoneum, causing
necrosis of the intervening connective tissue. In the male extraperitoneal
rupture of the bladder can be distinguished from intrapelvic rupture of the
urethra, for in the latter the prostate is impalpable or felt with difficulty
(see fig. 1151, p. 870).

It should be noted that 35 per cent. of patients with a fractured pelvis,
without rupture of the bladder or urethra, suffer from retention of urine, and
30 per cent. pass urine containing gross or microscopical quantities of blood,
the former being due to bruising of the bladder wall and the latter to tearing
of its mucous membrane.

Intraperitoneal Rupture.—There is sudden, agonising pain in the
hypogastrium, often accompanied by severe shock and perhaps syncope.
However, in a few minutes the shock passes off and the pain lessens, so much

'FIG. 1048.—Intraperitoneal rupture of the bladder occurs
within the area A. The tear is nearly always longitudinal,

i.e. it follows the direction of the fibres of the external mus-
cular coat.

so that sometimes the patient resumes his occupation, but the abdomen
commences to distend. Although there are exceptions, following the
accident the patient has no desire to micturate. On examination a varying
degree of abdominal rigidity and, after a few hours, abdominal distension
is present. In spite of the fact that the patient has not passed urine since the
accident, there is no dullness above the pubes corresponding to a distended
bladder. Usually there is tenderness in the hypogastrium. Abdominal
auscultation discloses an absence of, or greatly decreased, intestinal sounds.
If the amount qf urine in the peritoneal cavity is considerable, shifting dull-
ness can be elicited. Rectal examination often reveals a bulging in the
rectovesical pouch. When the urine is sterile, symptoms and signs of
peritonitis are delayed for many hours.
mf;mf afS“SPected Diagnosis.—The passing of a catheter and
ing 0 recover I'ltO‘ a measured quantity of saline solution, and then attempt-
et bl > 18 50 often inconclusive, and therefore dangerous, that it
ver be employed. While excretory pyelography is invaluable for

visualising the kidneys it, too, i j :
rupture of the bladder. » 100, 15 untrustworthy as a means of diagnosing

Retrogradg t . . . . .
or otherwise 3‘, ilffr aphy i the only reliable method of proving the integrity

bladder. It should b i -
di ' e carried out at the same time that
radiographs of the bony pelvis are taken. The solution used must be iodoxyl,
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of which there are several proprietary preparations. This solution (150 ml.
will be required) is aseptic, non-irritating and, if absorbed, non-poisonous,
and is free from the dangers of oil embolism. Full aseptic
precautions must be taken before a catheter is passed
and the solution is injected with a bladder syringe. Par-
ticularly characteristic of extraperitoneal rupture is the
‘ tear-drop’ bladder (fig. 1049) due to its elevation by
extraperitoneal extravasation of blood and urine.
Treatment.—It is abundantly clear that when there
are reasonable grounds for suspecting rupture of the
bladder, operation should be undertaken without delay.

5 : F1G.1049.—The
Intraperitoneal Rupture.—Lower laparotomy is per- ‘tear-drop’bladder

. ; . . of extraperit ]
formed. Urine is removed by suction, after which the rupture. Pi’;f}’?;_

patient is placed in Trendelenburg’s position. The edges - Kickighuy, Sarasste
of the rent, which is usually situated in the posterior part '
of the dome of the bladder, are trimmed and sutured by two layers of inter-
rupted catgut stitches, and the operation completed by stitching a large
Malécot catheter into an extraperitoneal suprapubic incision in the bladder.
The latter ensures intravesical tension being kept at a minimum during
healing of the sutured tear. In all but cases with obvious infection the
peritoneum can be closed without drainage. The abdominal wall is re-
paired around the Malécot catheter, not omitting drainage of the prevesical
space with a piece of corrugated rubber. Following the operation, anti-
biotic therapy is given until the temperature has been normal for three days.
Extraperitoneal Rupture.—Suprapubic cystostomy is performed, and the
prevesical space is drained. It is unnecessary to attempt to suture the tear,
which in these circumstances heals readily.

Prognosis.—When operation is performed within twelve hours the mortality is
approximately II per cent.; when operation is delayed to twenty-four hours the
mortality rises to 55 per cent. As in the days of ancient Greece, when the condition
was regarded as inevitably fatal, without operation the mortality is 100 per cent.

WOUNDING OF THE BLADDER DURING OPERATION

Operations in which the bladder is liable to be injured are (1) inguinal or femoral
herniotomy (especially during the performance of the low operation for strangulated

_ F1G6. 1050.—Perforation by a diathermy cut-
ting loop gx) in the anterior perimeter = pre-
vesical extravasation; (2) in the posterior
perimeter = pararectal extravasation.

femoral hernia) 3 (2) hysterectomy (particularly panhyéterectomy by either the
abdominal or vaginal route) and (3) excision of the rectum. In all these operations,
to minimise this at_:mdem the bladder-must be emptied gfter the patient has been

In1 ﬁﬂﬂﬂn ..Wazﬁr, a General Practitioner of Pistsburg, f_u:m#'ulb sutured an intraperitoneal rupture of the bladder
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an@sthetised. If the injury is recognised at the time of its infliction, the bladder must
be repaired in two layers and urethral catheter drainage maintained for seven days.
If it is not so recognised, the treatment is similar to that of rupture of the bladder.

When accidental perforation of the bladder occurs during endoscopic resection of
a bladder tumour, or the prostatic capsule is perfprated during tran_surethral pros-
tatectomy, for practical purposes the perforation is always extraperitoneal. If the
patient is under local or spinal anasthesia, sudden pain, usually referred to the epi-
gastrium, is experienced. When the accident 1s recogmsegl at the time, drainage of
the bladder with a large urethral catheter, and the administration of antibiotics,
usually suffice. If the accident is not recognised at the time, suprapubic drainage
of the prevesical space in the case of an anterior perforation, or perineal drainage of
the pararectal space in the case of -a posterior perforation (fig. 1050), is urgent and
imperative. -

RETENTION OF URINE

Retention of urine is divided into acute, chronic and retention-with-
overflow.

Acute retention is often, speaking more correctly, acute-on-chronic
retention, for, except in traumatic cases, it seldom occurs unheralded.

Atiology.—The condition is comparatively rare in women and children,
and the most frequent causes are :

In the male In the female In the male child
Prostatic enlargement. | Retroverted gravid Meatal ulcer with
Urethral stricture. uterus. scabbing.

Acute urethritis. Disseminated sclerosis.
Hysteria.

Other causes :

Post-operative retention. _ Acute urethritis or prostatitis.
Following spinal anzsthesia. Urethral calculus (see p. 883).
Blood-clot in the bladder. Ring around the penis (see p. 890).
Rupture of the urethra (see p. 869). Ropy mucus from cystitis.
Neurogenic (injury or disease of the Certain drugs (see p. 797).

spinal cord). Muscular atony from advanced age.

- Clinical Features.—The patient has not passed urine for some hours,

and is unable to do so. ~ The swelling caused by a full bladder often can be
seen in abthm t;l)lerson; 1]:tl 1s somewhat tender to palpation, and dull to per-
cussion above the symphysis pubis. An ' o alic:

o thie: vetentioe: P attempt 1s made to elicit the cause

: The floor of the urethra is alpated for i ) F
stricture, the prostate is examined and the reﬂezespare tes(:;dl.n duration of

re]'il‘;eea;mint.—-lt is of paramount importance never to relieve, or attempt to
» acute retention and forthwith send the patient home. He must always

E :fl:fhl;d hto I;ed 1mmeq!1atdy, and kept there for at least twenty-four hours
after as been obtained. Once the patient is in sujtable surroundings

, ?ﬁieneral condmon' 1s good, the effect of administering a dose 'Oti
morphine and a hot bath is-tried. .In a proportion of cases the patient is able

tis .
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to pass urine into the bath. If this fails, catheterisation is attempted. This
should always be performed with full aseptic ritual. A soft rubber (Jaques)
catheter or a Foley’s catheter (fig. 1051), is employed ; if this is unsuccessful,

s 8ls
......

T

ke ow |
g i

F1G. 1051.—Foley’s catheter. F1G. 1052.—Tiemann’s catheter.

a Tiemann’s hard rubber catheter (fig. 1052) should be tried. This often
succeeds in passing the obstruction. Should this catheter not be available,
or fail, and the case is one of a suspected enlarged prostate, a large bi-coudé?
gum-elastic catheter (fig. 1053) is tried. On the other hand, when the case

-ﬁ.
s T av———ir- .....—l—:;.—q-
s LERTTE MIC €0 uTH o

Fi1G. 1053.—Bi-coudé catheter. F1G6. 1054.—Olivary catheter.

(The bevel indicates the direction of the bend at the
opposite end of the catheter.)

is one of urethral stricture, a gum-elastic olivary catheter (fig. 1054) is selected.

All catheters (and gum-elastic bougies) are calibrated in the French scale
(F.), and as the narrowest part of the urethra is the external urinary meatus,
unless there is reason to believe that the urethra is strictured, it is usual
to choose a catheter with a diameter a little less than that of ¢ ,, @ reF
the orifice, viz. > @rzr@)sr.

On Decompressing an Overfull Bladder.—Once a catheter has been made to
enter a distended bladder it is advisable to allow the urine to escape intermittently a
few ounces at a time. While decompression is
in progress the catheter can be fixed temporarily
in the urethra, and in order to control the flow
of urine a stopper is inserted into its mouth.
Four ounces (120 ml.) of urine is permitted to
escape each hour until the bladder is empty. De-
compression can be carried out more evenly and
more slowly, which is desirable, if the mouth of
the catheter is connected by sterile rubber tubing
to the drip chamber of an intravenous infusion
apparatus (fig. 1055).

A minority of surgeons consider slow decom-
pression unnecessary. %ust as those who hathve
seen a death resulting from anzesthetising the — :
urethra with a solution of cocaine forbid the use thf Lﬁ;dﬁiﬁsﬁsmgn&?ﬁ;ﬂ?f :;
of this drug for this purpose, so those who have intravenous saline apparatus.
encountered a case of reflex anuria from cata-
strophic catheterisation forbid sudden emptying of an overfull bladder. Obviously,
in both instances, it is well to be forewarned. ‘

If, after a reasonable attempt with catheters, the bladder has not been entered,
one of three courses may be adopted, according to circumstances.

! coudé (adjective) =bent ;'coude (noun) =elbow.
2 The French scale is also known as Charriére’s scale, so called after Joseph Charridre
(1803-1876), a Paris surgical-instrument maker.

James Archibald Jaques, 18156-1878, Works Manager, William Warne and Co. Ltd., Indi ' :
Essex, improved and patented the soft rubber cgfhe}cr. ana Lo ndia Rubber Mills, Barking,

Frederic Eugene Bassal Foley, Contemporary. Urologist, Mill ;
George T:':g ann & Co., m‘:-";;mm s P ‘::' :ﬁ v ;r :r and Ancker Hospitals, St. Paul, U.S.A,
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ic Puncture with a Hollow Nee_dh_:.—Suprapubm‘puncture with

a llim?:a:f ;iﬁ::lt?:lre needle is a useful method of relieving acute retention when cath-
eterisation has failed or the apparatus for introdug:mg a s_uprapublc catheter cannot
be obtained readily. The danger of this method is that if the bladder is allowed to
refill after it has been punctured, leakage into the pr:evcsmal space 1is hgb}e to follpw.
2. Suprapubic Catheterisation (Riches’ Techmque)._—A_ qatheter 1s inserted into
the bladder suprapubically through a 1-inch (1125 cm.) Incision made under local
anazsthesia I inch (2:5 cm.) below the level at which the anterior surface of the blad-
der curves upwards and backwards

to form the dome. The fibres of the
linea alba are severed in the length
of the incision. After the special
catheter has been mounted on its in-
troducer (fig. 1056 (a), (b)) itis passed .
through the incision until its sharp

L — point touches the surface of the

bladder, and the instrument is paﬁsed
FIG. 1056.—(a) Riches’ suprapubic catheter 10tO the bladder with a short, sharp
intmducers; (b) (tt)le catheter Etreﬁched on the thrust dlrecteq backwar ds_and down-
introducer ; (c) the advancer. wards. The introducer is remove.d
and the advancer (fig. 1056 (c)) is
passed down the lumen of the catheter and its expander is opened. By its agency t]:ge
catheter is carried towards the trigone, and the advancer is removed. A stitch is
used to secure the catheter to the skin, and the anchorage is reinforced with a strip of
adhesive plaster.
3. Immediate Prostatectomy.—Possibly immediate prostatectomy in cases of
benign enlargment of the prostate in relatively fit men (see p. 840). -

(©)

CHRONIC RETENTION

The principles of treatment are similar but not urgent. In the case of chronic
retention due to an enlarged prostate, unless renal function tests show that the patient

is unfitted for prostatectomy in the very near future, no attempt should be made to
empty the bladder.

RETENTION WITH OVERFLOW
. Retention with overflow is referred to also under the headings of  false incon-
tinence ’ (see p. 799_) m}d ¢ prostgtic enlargement ’ (see p. 837).
The general principles which govern the treatment of this condition are

similar to those of acute retention, but decompression of the bladder must
be carried out very slowly.

THE INDWELLING CATHETER AND THE CLOSED
SYSTEM OF CATHETER DRAINAGE

All varieties of retention of urine, if not diagnosed and
relieved early, allow the bladder to become overdistended,
and paresis of its musculatyre ensues. Therefore when
the bladder contains more than I5 0z. (450 ml.) of urine,
SO probable is it that re-catheterisation will be required
that it is advisable to retain the catheter. To retain the
catheter for several days at least is also the rule after major -4/
pelvic operations. The incidence of ascending infection  pyc. 1057.—

is nearly halved by connecting the catheter (urethral,supra- Screw-topped in-

. . : : - givin
pubic or perineal) to sterile tubing conducted to g sterile ;T;iﬂ%ﬁd f%lr usg

collecting bottle (fig. 1057), and employing irrigations only as a drain age
if clot retention demands them., When a cathe%er has bceﬂ b

(After L. N, Pyrah.)
Sir Eric Riches Contemporary. Surgeon and Urologist, The Middlesex Hospital, London

from
£3\ CATHETER




THE URINARY BLADDER 797

in situ for five or more days, even if special precautions are taken to prevent
it, some degree of urethritis is likely to supervene. To change the catheter
in the presence of urethritis entails a grave risk of in-
fection from the anterior to the posterior urethra, and
thence to other parts of the urogenital system (fig. 1058).
Consequently, rather than replace a urethral catheter
through an infected urethra, it is wise to perform supra-
pubic catheterisation of the bladder, or perineal ure-
~ throstomy and drain the bladder via the urethrostomy
wound.

CYSTITIS

PROSTATITIS

! — EPIDIDYMITIS
. —ORCHITIS

URETHRITIS

SPECIAL FORMS OF RETENTION OF URINE

Post-operative Retention of Urine.—Retention
of urine can be encountered after any operation on any . g ;058 —Com-
part of the body. The reasons why a patient who has plications ~liable to

undergone an operation is unable to pass urine are follow changing a
: . urethral catheter in
numerous. When the patient is an elderly male, pros- the presence of ure-
tatic obstruction, hitherto latent, should be suspected. ‘Slgﬁs) (Afar G, G
Some individuals have a ¢ bashful ’ bladder, the owner '
of which is unable to micturate in the presence of another person. Many
cannot urinate while lying or sitting in bed. Another extremely common
cause is sedation : when a sufficient quantity of an analgesic drug to relieve
pain is administered, frequently the desire to micturate is suppressed until
the sympathetic nerve fibres are stimulated from overdistension of the organ.
Pain on attempting to pass urine is another frequent cause after lower lapar-
otomy, herniorrhaphy and ano-rectal operations. After operations upon the
pelvic viscera, retention of urine is so common that it is usual to forestall it
by inserting a catheter at the conclusion of the operation.

Treatment.—If the male patient, while supported, is permitted to stand
for a few minutes, he is often able to empty his bladder. Parasympathetic
stimulating drugs should be avoided ; too often they are valueless, but their .
particular danger is that of necessity they stimulate intestinal peristalsis in
the unaffected upper reaches of the intestine, as opposed to those affected
by paresis below, and consequently they are liable to precipitate paralytic
ileus. If after a reasonable trial the patient cannot pass urine, he or she must
be catheterised.

Acute Retention due to Drugs other than Sedatives.—A number of the newer
drugs are prone to induce or precipitate retention of urine. Methantheline banthine
bromide, used to decrease secretion and motility in peptic ulcer, antihistamine drugs,
antihypertensive drugs, anticholinergic drugs (belladonna ; probanthine) and isoni-
cotinic acid hydrazine compounds (chemotherapeutic agents for tuberculosis) have
all been responsible for producing acute retention of urine, Indeed, ¢ drug retention’
has become a clinical entity.

Retention of Urine due to Lesion of the Spinal Cord.—The bladder,
the nervous control of which is disrupted because of a complete or incomplete
lesion of the spinal cord, passes through various stages of dysfunction.

The Atonic Neurogenic Bladder.—Immediately following the injury
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the detrusor muscle becomes paralysed, the sphincter vesice contracted
tightly and the sphincter urethra relaxed. The only factor permitting any
evacuation of the bladder is the elasticity of its walls. In lesions situated
above S.2 (see fig. 1041) to below D.4~-6, because the sympathetic innervation
of the bladder is intact, the patient can appreciate when the bladder becomes
filled to capacity. If allowed to do so, the bladder becomes greatly distended
and paralytic overflow incontinence ensues. This phase (due to spinal shock)
lasts for days, weeks or even months. As recovery from spinal shock takes
place, depending on the level of the lesion, automaticity or autonomity of
bladder function occurs, but before it does so it passes through two inter-
mediate phases.

(a) Phase of Ineffectual Emptying Contractions.—Contractions of the
detrusor muscle occur, but because the sphincter vesice remains in spasm,
small quantities only of urine are voided frequently. This phase is of short
duration.

(0) Phase of Hypertonicity—The detrusor passes into spasm. The
sphincter vesice relaxes physiologically and the sphincter urethrz reflexly
(D. Munro).

The Automatic (syn. Reflex) Bladder.—When the lesion is situated
above the centre of micturition the bladder empties reflexly every one to four
hours, the amount of residual urine varying from case to case. When the
filling reaches a certain point the detrusor muscle contracts reflexly—a
condition similar to that seen in early infancy.

The autonomous bladder results when a complete lesion is situated at
a level _that will destroy the centre for micturition (see fig. 1041, p. 787), or
the lesion is in the cauda equina. Emptying of the bladder is dependent
upon the precarious and inefficient control by the nerve plexus situated
between the muscular strata of the bladder wall. Continual dribbling is the
outcome, but the bladder can be emptied by manual compression. Residual

urine, however, is never absent and dilatation of
the ureters and, eventually, of the renal pelvis and
calyces, results.

Treatment.—The most practical solution of
tht:‘. problem of how best to relieve retention of
urine during the vigil of the period of atonicity is
to pass, with the strictest aseptic precautions, a
catllleter of portex tubing 1°§ mm. in diameter
W!]JCh is so designed that it can be retained by its
wmgs mn both the male (fig. 1059) and in the
female. It is advisable to introduce the tubing

FI1G. 1059.—Portex Gibbon . .
catheter in place, at the earliest possible time, as there is evidence

that overdistension prejudices the eventual de-

velopment of detrusor contractions (J. C. R : _ :
e . C. Ross). Especially important is
z?.rlligsmmge in the female, for otherwise wet beds favour the dewilopmcnt
he freegr;s' Sh'ould the_ tubu:_lg become blocked with mucus, usually it can
Y suction applied with a needle 4nd syringe to its distal end. A

Donald Munro, C ; ;

y Bosran, % J’?u:n[r}r X :;r:am Surgeon-in-Chief, Department of Neurological Surgery,
orman Ctway Knight Gibbon, Contem orary ] ;

James Cosbie Ross, anumpur;ry. Sm%can, h@i?r ﬁ?ﬂ%ﬂ}ﬁﬁfﬁ%ﬁ@mﬂ

Boston City Hospital,
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high fluid intake (6 pints (3 litres) in the twenty-four hours) must be insisted
upon. Usually chemotherapeutic and antibiotic agents are held in reserve
in case infection supervenes.

The state of automaticity is heralded by return of bulbo-cavernosus
reflexes (erections) and anal reflexes, and should the catheter tubing become
blocked, urine will be passed alongside the catheter.

With the return of detrusor activity bladder training is commenced. At
first the catheter is spigoted and released at regular, but lengthening, in-
tervals. Later the catheter is removed and the reflexes initiated by the patient
lifting himself in his chair or bed, again at regular intervals by the clock
(D. Munro). Drinks are given every hour during the twelve hours of day,
but none between seven p.m. and seven a.m.

Enhancing or Initiating Automaticity in Refractory Cases.—Cysto-
urethrography is invaluable in determining (1) spasm of the sphincter vesicz, (2)
contracture of the prostatic urethra, (3) prostatic shelf obstruction
and (4) spasm of the sphincter urethree. sz

Transurethral resection of narrow strips of the vesical neck and | g
prostatic urethra between five and seven o’clock is often very suc-
cessful in types of obstruction I, 2 and 3. Pudendal neurectomy
sometimes abolishes spasm of the sphincter urethrz. For this
operation the patient is placed in the jack-knife position (see
p. 622) and the pudendal nerves are exposed as they leave Alcock’s
canal (fig. 1060), and resected. In the few cases that do not re-

spond to pudendal neurectomy, endoscopic resection of a portion
of the sphincter urethre is likely to succeed.

Fi1G. 1060.—In-

The State of Autonomity.—Manual expression of cisions for bilateral

urine by the patient, if he has the use of his arms, plus f;’;;’_l da}{ B

contracture of the abdominal muscles, if they are not -t Journal o

Urology.)

paralysed, is the only (but often tolerably successful)
method of avoiding life-long urethral or suprapubic catheter drainage.

Persistent Retention of Urine following Excision of the Rectum.—In 10
per cent. of cases of extirpation of the rectum retention of urine persists for three
months or more. The weight of opinion, founded upon the absence of cytometric
substantiation of damage to the parasympathetic nerve supply to the bladder, is that
the retention is due to mechanical factors, notably sagging of the bladder into the
space formerly occupied by the rectum. In the great majority of cases the retention
can be remedied permanently by transurethral resection of the prostate. In most
of the patients the prostate is not large, and consequently the resection can be carried
out easily and quickly. For this reason J. Emmett advises that if after two weeks the
patient is unable to empty his bladder and his general condition is satisfactory, trans-
urethral prostatic resection should not be postponed. In this way the patient is
spared what will probably be a long period of invalidism and a considerable risk of
the supervention of urinary infection. - |

FALSE INCONTINENCE = RETENTION-WITH-
OVERFLOW
PARTIAL

COMPLETE

INCONTINENCE OF URINE<
| TRUE INCONTINENCE<_

False incontinence has been dealt with already in connection with retention
Partial Incontinence.—The patient is unable to exercise full control,

Benjamin Alcock published the details of his canal in 1836, He was dismissed fr his Pr A
at Cork in 1866 (for breach of Ar{utauw Acts), and disappeared in Amn{ic?l post 40 Frafessor & ANaring
John L. Emmett, Contemporary. Professor of Urafun, Mayo Clinic, Rochester Min., U.S.A.
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and loses urine without warning. There are two main varieties of this dis-
ability :

I. Stress incontinence is not uncommon in women. Ihe pubococ-
cygeal muscle plays an important part in maintaining control of urination in
women. Weakness of that muscle due to overstretching or partial tearing
of it during labour is the principal cause of stress incontinence, but weakness
of the muscles of the pelvic floor in general, and of this muscle in particular,
sometimes occurs in nullipara. Expulsive acts such as coughing or sneezing
may be sufficient to cause an escape of urine.

Treatment.—In the absence of an obvious cause requiring operative
treatment on its own merits, e.g. fibromyomata, prolapse of the uterus, zon-
operative treatment can be recommended, and if carried out conscientiously
for a sufficient length of time, the results are often extremely good. The
treatment consists of voluntary exercises to tighten the rectal and vaginal
sphincters carried out a dozen times three times a day, regardless of where the
patient is or what she is doing. Although not strictly necessary, progress
can be measured by introducing into the vagina at, say, monthly intervals,
an instrument known as a perineometer, which consists of a rubber bulb

connected to a manometer, and noting the strength of the pressure exerted
on the bulb.

Ogerativ.e Treatment.—In patients with considerable bulging of the
anterior vaginal wall (cystocele) anterior colporrhaphy frequently improves
continence. In the absence of a cystocele an operation to rectify sagging of

!:he bladder neck can be undertaken in cases in which there is little or no
improvement after a course of exercises.

Everard Williams’ operation for stress incontinence is simple, and gives as
good results as more complicated procedures. A Foley’s catheter having been intro-
duced into the bladder, the bladder neck and adjoining portion of the urethra are
exposed via the retropubic route. The lower part of the bladder and the intrapelvic
portion of the urethra are mobilised, but there is no necessity to separate the urethra
from the vagina. Three chromic catgut sutures are introduced on either side, each
traversing the wall of the urethra or that of the bladder neck, being careful not to
penetrate the mucous membrane. The sutures are then passed through the fascia
covering the deep surface of the pubic bones near the symphysis. When the sutures

are tied they suspend the bladder neck and
incision is then closed. the commencement of the urethra. The

2. Enuresis in Children.
infantile bed-wetting, Oc
voluntary micturition has b

—Nocturnal enuresis is usually a continuance of
casionally it commences months or years after
ATy micturi Jbeen established. In 4 per cent. of cases involun-
tary micturition is only diurnal ; in 12 per cent. of cases it is both nocturnal
and diurnal. . In all patients who have reached the age of four or over, a
cause for the involuntary micturition should be sought :

I. The urine should be examined for '
€ uri. _ i pus and organisms.
vaz: !;%:‘mﬁsm Or atresia meati, if present, should be corrected ; likewise vulvitis or
ginitis, { 44 |
3. Radiography and excre ry i
I : _ . Pyelography may reveal a hydronephrosis. an
f:tn;incb luretenc orifice or a urinary calculus. Voiding cystoiruremr%grap:h} is
valuable for detecting urethral valves (see p. 866)

Byerard Wtﬂ:’anq.fCanumparry. Obstetric Physician, Charing Cross Hospital, London.
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4. Urethroscopy sometimes shows inflammation of the verumontanuin, in which
event periodic dilatation with a urethral bougie is sometimes beneficial.

5. Thread worms should be eliminated.

6. Spina bifida and epilepsy can cause enuresis.

In the great majority (over 90 per cent.) no cause for the enuresis is dis-
covered, in which event the condition is described as primary enuresis.

Treatment.—Many forms of treatment have been advocated, and the
literature on this subject has become voluminous. The results of treatment
are difficult to assess, as the majority of sufferers gain control at or before
puberty. The treatment not to follow is the restriction of fluids several
hours before going to bed, and periodic wakening of the child at night,
Restriction of fluids is especially harmful, as it causes the urine to become
concentrated, and thus more irritating to the bladder. The following
routine is recommended. The importance of 7ot relieving the bladder at
once during the day-time is explained to the patient as soon as he or she 1s
old enough to understand that an effort must be made to increase the time
between the urge to micturate, and voiding. The objective is to increase
the bladder capacity by such training. Plenty of fluid in the form of fruit
juices are permitted right up to bed-time. Dextroamphetamine sulphate
20 mg. is prescribed to be given at bed-time to prevent deep sleep ; this can
be continued for several weeks without harmful effect, by which time many
patients have learned to arise when the bladder is full.

Complete Incontinence.—The urine dribbles away without fully dis-
tending the bladder. This is the result of either extensive damage to the
sphincter urethra or a central nervous lesion affecting its nerve supply (the
pudendal nerves). Rupture of the urethra, difficult labour, perineal pros-
tatectomy, as also, but less frequently, retropubic prostatectomy and endo-
scopic resection, account for a certain number of cases. The remainder are
due to organic spinal or cerebral disease, which include, in early life some
form of spina bifida, in middle life disseminated
sclerosis or tabes dorsalis, and late in life a
cerebrovascular accident.

Appliances for the Relief of Incontin-
ence.—In the female it is impossible to fit any
apparatus that will keep the patient dry. Cellu-

. . . ; F1G. 1061.—An incontinence
lose is the most satisfactory dressing for use with clamp.

napkins. A rubber drawsheet must be provided

in bed. In the male the choice lies between a dribble-bag and an incon-
tinence clamp (fig. 1061). So unsatisfactory is the use of any of these
expedients that if there is a good prospect of its success, an operation to
obviate the necessity for resorting to them is indicated.

Operative Treatment:

Millin’s operation for incontinence in the male is suited particularly to cases
of post-prostatectomy incontinence. A rubber catheter 12 to 16 F. (the size to
some extent varying inversely with the degree of incontinence) is passed, and fixed
in the urethra, The patient is then placed in the lithotomy position. A mid-line
incision is made in the perineum through the skin and fascia, exposing the underlying
muscles, care being taken not to incise the muscle layer, which usually is thin and ill-

Sdpls._s I
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developed in these cases (disuse atrophy).
better to display the all-important
The latter muscle is pleated wi
are tied just tight enough to grip
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The ischio-cavernosi are retracted the
objective in this operation—the bulbo-cavernosus.
placed stitches of fine silk, which
in the urethra. The wound is then

th transversely
the catheter with

closed in layers, and the catheter js withdrawn.

Muscle slin
form a sling aro

F16. 1062. T
tion of the gr
make a new sphincterurethrz,

~lransplanta-
acilis muscle to

Definition,—/4 prima
urine; it often,
A secondary ves

A vesical calculus can
a foreign body in th

f:hildhuod and
it i'_s believed

g operation is applicable to either sex,
und the urethra (fig. 1062) in the attempt t

ry vesical
but not necessarily,
the ureter to the bladder, where jt

ical calculys occu

e bladder,
Incidence.——Until the twenti .
valent disorders SHiiE S 1;irntw:th ceéntury vesical calculy

the gracilis being used to
0 provide muscular control
ary musculature of the region
the wound does not become
infected, the results sometimes more than fulfil expec-
tation. In a personal case the operation was per-
formed on a middle-aged woman with 1ncontinence
due to tabes dorsalis : the patient was fully continent
when seen last, which was ten years after the operation.
Ileo-ureterustnmy (see p. 832).—The collection of
urine from an artificial bladder into an ileostomy bag
(especially if a plastic operation has been performed
on the ileostomy opening so as to render it spout-like
ered with skin) is so much more water-tight
than a portable urinal worn over the genitalia, and the
incidence of pyelonephritis is so much less, that the sub-
stitution of an artificial for a normal non-functioning
bladder is a change for the better, not only for the
patient but for those with whom he or she lives (the
> Sometimes to vanishing point). The operation is par-
' a (C. Wells).

1n cases where the volunt
is paralysed. Provided

VESICAL CALCULUS

calculus is one that develops in sterile’
originates in a kidney and passes down
enlarges.

Is in the presence of infection.

occur also by the deposition of urinary salts upon

§ was one of the most pre-
dence was especially high 1n
and Australasia, owing,
tein-carbohydrate ratio,

‘ years of age (usually ag A
F:I??n of prostatic obstruction). The mogt rezzﬁb]lle
o “:r:} ;nlCldence 1S among nr:.Iu'ldrex::.._.fn,rmﬂ.l}r the highest
Tnde. yI apegoietllllt It should be Iemembered that in
0 commcmnont America and Iraq vesica] calculus js
o éom ::St ves.lcal calculi gre Composite, but have
ol 51 aI:ent in excelss, and assume the appear-  FIG. 1063.—] ?I(‘:lfi-
variety, n el stone ’ ! calculus. 1S
stone is Soljtary, ty two-thirds of Cases the type of vesical qalculus 18
0 typically found in a post-
I. Talalte calculys is o Primary calculys that Prostatic pouch.
8TOwWs slowly., it 1 .
fiEyes andyoftctisga'uy 1t 1s of mode.rate S12€, and is solitary, _ Its surface is
— Piculated ; sometimes j bristles with spines (fig. 1063).
dCK-stone ’=the ke . . ) .
3 game played by children i ftfe%fsfﬁm Of the jack tree. These fruit stones are used for
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Although calcium oxalate 1s white, the stone is usually dark brown or black
because of deposits of blood pigment upon it.

». Uric acid and urate calculi are round or oval, fairly smooth, and vary
in colour from pale yellow to light brown: they may be single or multiple.
These stones also are primary. -

3. Cystine calculus occurs only in the presence of cystinuria (see p.
747)-

4. Phosphatic calculus 1s composed of triple phosphates and occurs in urine
infected with urea-splitting organisms. It grows rapidly and often attains
a large size. In some Instances it occurs on a nucleus of one of the fore-
going types of calculus ; much more rarely on a foreign body. In others the
nucleus is composed of desquamated epithelium and bacteria. When single,
the stone is round ; when multiple, it 1s faceted. It is dull white in colour,
and comparatively soft.

A vesical calculus is usually free to move in the bladder. It gravitates
to the lowest part of the organ, which, when the patient is erect or sitting, 1S
the bladder outlet. In the recumbent position (as also at cystoscopy) the
stone occupies a position behind the inter-ureteric ridge. Less commonly
the stone is wholly or partially fixed in a diverticulum or a post-prostatic
pouch. In either of these situations the stone may be partially or completely
hidden from view.

Clinical Features.—Males are eight times more often affected than
females.

(a) Latent.—When a stone is situated in a post-prostatic pouch or a diver-
ticulum of the bladder, it is usually discovered unexpectedly at cystoscopy
or on X-ray examination.

(b) Typical.—Increased frequency is a common, and the earliest, symptom.
Unlike other forms of frequent micturition, it is not much in evidence during
the night. After micturition the patient does not feel fully satisfied that the
bladder is empty.

Pain is most in evidence in cases of spiculated oxalate calculus. It occurs
at the end of micturition, and is usually referred to the tip of the penis or
to the labia majora; more rarely to the perineum or suprapubic region.
Pain and discomfort are much in evidence during exertion, and are aggravated
by jolting movements (e.g. riding in a vehicle). If the patient lies down, the
symptoms tend to pass off because the stone falls away from the sensitive
portion of the bladder, the trigone. Thus he usually sleeps peacefully
through the night. In young boys, screaming and pulling at the penis with
the hand at the end of micturition is indicative of vesical calculus.

Hematuria is characterised by the passage of a few drops of bright red
blood at the end of micturition, and is due to the stone abrading the vascular
trigone—a fact that also accounts for the pain.

Interruption of the urinary stream during the act occurs in about 17 per
cent. of cases. This symptom is not pathognomonic of vesical calculus,
but when it occurs in addition to typical symptoms, it strengthens the clinical
diagnosis. ‘ -
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Acute retention of urine from a vesical calculus 1s extremely uncommon in
adults, but not so in children. | | N

Masked. —The symptoms of a concomitant persistent cystitis may over-
shadow those that might be occasioned by the stone.

Rectal or vaginal examination, when accompanied by abdominal
palpation, occasionally enables a vesical calculus to be felt. Unless the
stone is large, rectal examination is negative in the adult male, but in a female

or child a calculus of moderate size can often be
felt.

Examination of the urine will reveal blood,
and possibly pus or crystals typical of the calculus,

e.g. envelope-like in the case of an oxalate stone, or
hexagonal plates with cystine calculi.

Radiography.—In at least 92 per cent. of cases
vesical calculus can be demonstrated on an X-ray
film (fig. 1064). Radiographs of the whole of the
urinary tract should be taken, after which excretory
FiG. 1064.—Radiograph ~ pyelography is carried out. The former will reveal

Spowing a vesical caleulus.  or disprove the presence of opaque renal or ureteric
A coronet of prostatic cal-

culi is displayed also. calculi, while the latter will help to determine the
normality or otherwise of the kidneys.

Cystoscopy is essential for the final diagno-
sis. Frequently, on introducing the sheath of
the cystoscope, a significant ¢ click > will be felt
when a free-lying stone comes in contact with the
instrument. As described already, cystoscopy
usually determines the composition of the cal-
culus (fig. 1065). Stones non-opaque to X-rays
can be seen. If the radiograph shows more
stones than are counted on cystoscopy, a diver-
ticulum must be sought carefully (Ogier Ward).
A hanging stone, i.e. one dangling from the
dome of the bladder, usually is explained by -
an unabsorbable suture, used at a previous jp :ﬁ:gff&;ﬁf ﬁ?:;ﬁtoﬂ;
operation, upon which urinary salts have been 2 cystoscope.
deposited. '

In all cases the whole of the bladder wall is ins
aseptic cystitis is basal ; in secondary calculus b
but is most severe at the seat of the stone.
of the bladder is examined for
contracture of the bladder neck.

Treatment:

pected : in primary calculus
acterial cystitis is universal,
In appropriate cases the exit
prostatic enlargement or the presence of

~—In certain circumstances this no
crushing the stone with a lithotrite is hi
contraindications to the method must be
Ronald Ogier Ward,

n-cutting operation of
ghly satisfactory. However, - the
known.

Contemporary, Consulting Surgeon, St. Peter’s Hospital for Stone, London.
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Prostatic obstruction.
A urethral stricture that cannot be dilated
Urethra< sufficiently.

When the patient is below ten years of age.

Vesical Both these conditions are danger-
diverticulum | ous, because a diverticulum or
Bladder present saccule is liable to rupture when
Sacculation the evacuator is used.
‘Contra- Cystitis that fails'to respond to treatment.
indications to Contracted bladder.

Litholapaxy

- A large stone.
\Type of A very small stone, which should pass naturally.
Stone Too hard to crush—an oxalate calculus.
~Too soft to crush—a crystine calculus.

Sf;::darz_____ An encrusted foreign body.

Poor Renal Function.

Technique.—For several days before the operation a urinary antiseptic is admin-
istered to reduce infection of the bladder. While blind litholapaxy is preferred by those
who have had much experience with the solid lithotrite, its only advantage is that, by
reason of its solidity and greater strength, harder stones can be crushed than is the
case with an instrument that contains a light and telescope incorporated in its shaft.
Canny Ryall’s cystoscopic lithotrite enables the stone, and such fragments as are
necessary, to be seized under vision. The instrument, with its obturator in place,
is introduced into the bladder, and rotated so that its closed
jaws point downwards. The obturator is removed and the
bladder is irrigated with boric lotion by means of two
6-ounce (200-ml.) syringes until the lotion is returned clear.
The bladder is then filled with not more than 10 ounces
(300 ml.) of the solution, and after inserting the telescope, the
stone is seen. The screw on the handle of the instrument
is turned, and the jaws thereby opened. The distal blade
is hooked over the centre of the stone (fig. 1066) and by rotat-
ing the screw handle the proximal movable blade is advanced
so that the stone is grasped firmly. The ocular end of the F1G. 1066. — A cysto-
lithotrite is depressed, thereby lifting the calculus away from scopic lithotrite.
the bladder wall. After withdrawing the telescope slightly,

to prevent damage to the light bulb, the screw
] g is turned slowly, breaking the stone. Large
fr:algt}:u::n;cj.:l are crushed into small ones by re-
, eating the manceuvre. With j

Fi1G. 1067.—An evacuating cannula. Ehe lit]:gmtrite is rotated the jaws closed,
so that the jaws point
upwards, and after removing the telescope and allowing the

lotion to escape, the instrument is withdrawn.

Evacuation of the Fragments.—An evacuating cannula (fig.
1067), the largest that the urethra will take, is passed, and
6 ounces (200 ml.) of lotion are introduced into the bladder.
The evacuator (fig. 1068), filled with lotion and with its tap
closed, is fitted on to the cannula. The tap is opened and the
bulb is elevated so as to depress the beak of the cannula to-
wards the base of the bladder, after which the bulb is com- —
pressed slowly. The bulb is then permitted to expand, and FIG. 1068.—Freyer’s
the returning lotion carries with it sand and fragments of the modification of Bige-
stone which, being heavier than the lotion, drop into the glass | J0W § SVACLAL,
receptacle. Compression of the bulb and aspiration is continued until no’ further
fragments fall. The beak of the cannulafis turned to the left and to the right,'and

Henry Jacob Bigelow, 1818-1890. Surgeon, Massachusetts General Hospital, U.S.A,




06 A SHORT PRACTICE OF SURGERY

suction is applied in these situations. To save time in emptying and refilling two
evacuators can be used. If at any time the bulb fails to expand, this may be due
to blocking of the eye by bladder mucosa, in which event relpase can be effected by
further compression of the bulb and slight rotation of the instrument. Blockage
of the cannula by fragments of the stone can sometimes be remedied 1n the same
way, but more often they must be dislodged by detaching the evacuator and
passing the obturator of the cannula. When no more fragments can be aspirated,
the evacuator is detached and the bladder is irrigated until the lotion is rqturned clear.
The cystoscopic lithotrite is reintroduced, and if no fragments remain, a Foley’s
catheter is passed. After the patient has been returned to bed the catheter 1s con-
nected to a sterile bottle. Usually the catheter can be removed in twenty-four
hours. As soon as it is assured that the patient is passing urine without difficulty, he
can return home. A urinary antiseptic should be prescribed for ten days.

Suprapubic Lithotomy.—The alternative to litholapaxy is removal of the stone
through a suprapubic incision, after which the bladder is closed around a Malécot
catheter (suprapubic cystostomy).

Lithotomy in Special Circumstances.—Provided
infection is controlled, a stone associated with an enlarged
prostate can be removed in the course of a suprapubic or
retropubic prostatectomy.

When the stone is associated with contracture of the
bladder neck, it can be removed in the course of an open
operation for that condition.

In the case of a fibrous prostate the stone should be re-
moved by preliminary suprapubic cystostomy, prior to
transurethral resection.

1 A very small stone sometimes can be removed by
FIG. 1069.—Young’s means of an evacuator after passing the largest-sized
cystoscopic rongeur. cannula commensurate with the calibre of the urethra.

For stones too large to pass through the cannula but
small enough to pass through the urethra, removal by seizing the stone in the jaws
of a cystoscopic rongeur (fig. 1069) is ideal.

LT g R w e, T

FOREIGN BODIES IN THE BLADDER

A piece of catheter or bougie may become broken off and remain in the bladder.
:I‘he variety of foreign bodies which have been removed from the bladder is astonish-
ing. I have removed at various times a manicure stick, a hair-clasp (fig. 1070),
several hairpins and a lump of candle-grease. The presence of such objects in the
blgdder_ 1s usually accounted for by urethral masturbation or attempts to produce a
miscarriage. Occasionally a foreign body enters through
the wall of the bladder, e.g. a piece of rubber tubing after
Cystostomy ; unabsorbable sutures used in an extravesical
glcltxﬁc 0perat%un.di The diagr}osis rests-on cystoscopy, and

¢ case of radio-opaque forei ' 1mi
e paq reign bodies on preliminary

Complications of a Foreign Body in the Bladder:

I. Cysugis, which is the most camrion complicatiglt;

2. Perforation of the bladder wall, |

3. Vesical calculus.

urethram by means of an operatin F i
_ g cystoscope or Young’s FIG. 1070.—A hair-clasp
cystoscopic rongeur. When the foreign body is heav%ly in the bladder.

by severe cystitis, the suprapubic¢ route should

posed of paraffin wax can be di : .
water into the blad der for h:.]g-l:;ﬂ%::i_by the lnt-roductlon of Cqual parts of XYlOl and.

Frére Jacques de Beaulieu,

1651 :
mainly practised the perineal 30 /14, Was the most famous

: : ourne i s
operation using a bread-knife J yman Lithotomist ; he
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DIVERTICULUM OF THE BLADDER

Definition.—1It is most important to distinguish a saccule from a diverticu-
lum of the bladder. The normal intravesical pressure at the commence-
ment of micturition is about 50 cm. of water. Pressures as great as 100 Cm.
are reached by a hypertrophied (trabeculated) bladder (see fig. 1109, p. 836)
endeavouring to force urine past an obstruction. This pressure thrusts the
mucous lining between the inner layer of hypertrophied muscle bundles, so
forming multiple saccules. If one or more, but usually one, saccule is
forced through the whole thickness of the musculature of the bladder wall
it becomes a diverticulum.

Ktiology

(a) Congenital diverticulum is rare and unimportant, It is situated in the
middle line anterosuperiorly, and represents the unobliterated vesical end of the
urachus. It empties with the bladder, and is symptomless. Unless it is the seat of
a neoplasm, it requires no treatment.

(b) Pulsion Diverticulum.—It must be admitted that most diverticula of
the bladder are acquired. Nevertheless, as only a small proportion (about
6 per cent.) of patients with obstruction to the lower urinary tract develop a
diverticulum, those that do so must pOSSess a congenital weakness of the
bladder wall at the point through which the diverticulum protrudes, or even
a small vesical bud in this situation. The associated obstructive lesion, in
order of frequency, is contracture of the bladder neck, benign enlargement
of the prostate, fibrous prostate, urethral stricture and congenital valves of
the posterior urethra.

Pathology.—The majority of diverticula are single, but sometimes two
or more are present. Usually the mouth of the diverticulum is situated
above and to the outer side of one ureteric
orifice. Exceptionally, it is near the middle GLASS ROD
line behind the interureteric ridge. The
size varies from that of a hazel nut to a sac
larger than the bladder itself, the average
(fig. 1071) being the size of a tangerine
orange. As a diverticulum at the seat of
election enlarges, it does so in a downward
direction and develops a short neck, which
overlies, and is liable to obstruct, the cor-
responding ureter. The diverticulum is She sorrDiverionlii o8
lined by mucous membrane continuous Kliddir eicined in the w6 & N
with that of the bladder, unless severe in- of twenty-nine (3rd scale).
fection has converted the lining mucous membrane of the diverticulum into
granulomatous tissue. The wall is composed of fibrous tissue, varying in
thickness, with a few muscle fibres scattered through it, but insufficient to
render it capable of contraction. The orifice is always much smaller than
the diverticulum itself and the ostium, unlike the rest of the diverticulum,
sometimes contains sufficient muscle fibres to enable it to open and contract,
but this is unusual. There is often a considerable amount of fat around
the sac: this is perivesical fat that has become adherent to the diverticulum.
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Complications _

1. Recurrent Cystitis.—As the pouch cannot empty itself, there remains a stag-
nant pool of urine within it—concealed residual urine. Once this becomes infected,
the infection persists and continues to reinfect the main cavity of the bladder. In

long-standing cases peridiverticulitis causes dense adhesions between the diverticulum
and surrounding structures.

2. Vesical calculus due to stagnation and infection is present in 20 per cent. of
cases, most often in the main bladder cavity, sometimes in the diverticulum as well,
less often in the diverticulum only. On rare occasions a dumb-bell calculus fills
the diverticulum and projects into the bladder.

3. Hydronephrosis and hydroureter, consequent upon
compression of the lower end of the corresponding ureter, are
liable to be followed by pyelonephritis and pyonephrosis.

4. Neoplasm arising in a diverticulum >

r

is a comparatively uncommon complication which, contrary to
what might be thought, nearly always proves to be not a papil-
loma but a carcinoma. Unless the diagnosis is made at a very

early stage, the prognosis is poor, because extravesical invasion through the thin wall
of the sac occurs so readily.

Clinical Features.—An uninfected diverticulum of the bladder may
Cause no symptoms whatsoever. When a diverticulum of a bladder is dis-
closed the patient is nearly always a male (95 per cent. of cases). While
the majority with this condition are between fifty and seventy years, it is
not unusual at an earlier age. Exceptionally the patient is a child.

There are no pathognomonic symptoms of .a vesical diverticulum ;
they are those of lower urinary tract obstruction, recurrent cystitis, and
pyelonephritis. Hamaturia (due to Cystitis, vesical calculus, or, rarely, a
neoplasm) is a leading symptom in one-third of cases. In a few uncom-
ph.cated cases micturition occurs twice in rapid succession. Occasionally
this phenomenon is encountered in prostatic obstruction and tabes dorsalis,

but when the first specimen is clear and the second cloudy, diverticulum of

the bladder should be strongly suspected. Rarely, a large diverticulum 1s

felt per rectum, or, in cases of chronic retention of urine, two swellings are

rt?cogl?ised rising out of the pelvis, one being the bladder and the other the
diverticulum.

Cys_toscppy ‘is the usual means of discovering the diverticulum. Most
often its orifice is seen as a cl

_ ear-cut hole about the diameter of a lead pencil
the depths of which are black and unilluminated. Usually trabeculation oi"

FIG. 1072.—Usual Cysto-
gcrfgég ZIEP ?ﬁ;ﬁfm o appearance with inade-
of the bladder. um gi.;ajgerdmtensi_un of the

FIG. 1073.—OQccasional
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the bladder is present only in the neighbourhood of the orifice (fig. 1072).
With inadequate distension of the bladder, sometimes the mouth of the
diverticulum is seen closed, when the mucous membrane around the poten-
tial orifice is thrown into radiating pleats (fig. 1073) ; therefore when searching
for a diverticulum it is important to have the bladder fully distended. In
heavily infected cases much irrigation is necessary before a clear view of the
bladder wall can be obtained. The differential diagnosis of a diverticulum
from sacculation of a trabeculated bladder is not difficult, for the orifice of
the saccule is relatively large, and the shallow interior can be seen. It is
sometimes possible to pass an endoscope (but not 2 cystoscope) Into a
diverticulum and examine its interior.

Excretory pyelography will not only ex-
clude or reveal implication of the upper urinary
tract, but in many Instances the accompanying
cystogram will give information regarding the
size of the diverticulum.

‘Retrograde cystography is employed only

when the former fails to show the pouch clearly. Fic. 1074.—Diverticulum
The bladder is emptied of urine, and filled with  of the bladdershown by cysto-
a non-irritating medium such’ as neo-hydriol. graphy-
Radiographs taken before and after (fig. 1074) micturition show the dimen-
sions and position of the diverticulum clearly. Retrograde cystography 1s
prone to awaken latent :nfection. Consequently, if it 1s deemed necessary,
the patient should be given an antibiotic of wide activity, and be admitted
for the examination.

Indications for Operation.—A vesical diverticulum gradually increases
in size, and once infected the infection cannot be eradicated permanently.
Therefore, unless the pouch is small, empties, and is uninfected, it should be
removed, usually before the associated lower urinary tract obstructive lesion
is treated.

Pre-operative Treatment.—When, as is usual, the urine is infected,
suitable preparative antibiotic treatment is given. In the presence of gross
sepsis and retention of urine, it is necessary to resort to an indwelling urethral
catheter for forty-eight hours at a time, and give bladder washes. Only in
exceptional cases, when the infection cannot be controlled by these means,
is suprapubic cystostomy indicated, and then a second tube should be passed
into the diverticulum and stitched to the orifice so that both cavities can be
irrigated frequently. Suprapubic cystostomy renders subsequent diverti-
culectomy more difficult.

Combined intravesical and extravesical diverticulectomy is the operation
that is practised most frequently. Cystoscopy is performed, and a large ureteric
catheter is passed up the ureter on the affected side, and left in place, 8 ounces (240 ml.)
of lotion remaining in the bladder. With the patient in the Trendelenburg position,
the anterior bladder wall is exposed through a §-inch (12-5-cm.) suprapubic incision.
The peritoneum is dissected upwards, and that side of the bladder bearing the
diverticulum is cleared from surrounding structures with the fingers until some part
of the pouch is brought into view. The bladder is then incised in the middle line
near its dome, and emptied by suction. The interior of the diverticulum is packed
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with a strip of gauze, and with the fingers of one hand in the bladder and the recti
muscles retracted widely, the diverticulum is freed from surrounding structures by
gauze and sharp dissection. Usually the neck of the diverticulum can be separated
from the ureter, and when the pouch is free it is severed from its attachment to the
bladder with a diathermy knife. The resulting defect is closed in two layers. The
cystostomy incision is sutured around a Malécot catheter, and the abdominal wall is
closed, leaving a 3-inch (1-25-cm.) drainage tube in the extravesical space which
housed the sac.

An alternative method, which is helpful when the sac is densely adherent, is to
carry the incision in the bladder down to the rim of the diverticular orifice, then to
detach the diverticulum, together with its fibrous rim. With hamostats applied to
the neck of the detached diverticulum, and a finger inside it, dissection of it with
gauze and scissors, keeping close to the sac, is much facilitated. Occasionally the
ureter is so incorporated in the wall of the neck that it must be severed and the
proximal end reimplanted into another portion of the bladder.

HERNIA OF THE BLADDER (syn. TRACTION DIVERTICULUM OF THE BLADDER)

A portion of the bladder protruding through the inguinal or femoral hernial orifice
occurs 1n I-5 per cent. of such hernias treated by operation (Sir Cecil Wakeley). The
condition is relatively frequent in femoral and direct inguinal herniz, but the total
number of cases occurring in connection with indirect inguinal herniz is greater
because the latter type of hernia is so much more common. The disposition of the
protrusion of the bladder in the hernia varies, and in order of frequency is :

(a) Intraperitoneal.—The protruded portion of bladder lies wholly within the

hernial sac, usually along with other contents.

(a) | (b) (¢)
F1G. 1075.—(a) Intraperitoneal, (b) paraperitoneal, (¢) extraperitoneal hernia
_ of the bladder.

sid(: )ﬂfP f;: i?;ﬁﬁ‘;ﬁ:h extraperitoneal vesical protrusion lies on the medial

c) Extr ] o . i .
pn'srz‘ 311 2 btlzgggéfzeal. There is no sac, the hernia being composed solely of a
he great majority of herniz of the bladder are di i i
: : X ‘ e discovered during operations for
m“ﬁ cThebmmeemongal variety causes but little difficulty, for tl%e Il‘d;ladda;er pro-
an be reduced into the peritoneal cavity, In the paraperitoneal variety,
er by gauze dissection ; if this

The extraperitoneal variery is 1 . must be ligated below its neck.
: 'y 1s liable to be mistaken fi i :
opened, in which case escape of urine should be otgv?otl?;.c e pesiionssl sacy Wd

Clinical Features.— ,
unless there is Pﬂ:;:tic gﬁl:;lly thez:b are no symptoms referable to the bladder,

bstruction, when, in a few cases, in order to
;‘:&Fz.mesgg?{gg; Cgf{ng:vlgtl:gdthehpanpnt finds it necessary to exert pressure on the
graphy. €r hermia can be confirmed by Cystoscopy or cysto-

When recogni : . ring an Operation for Hernia.—
lsver b su&‘ﬁ?‘;ﬁ;‘;‘}fﬁ“ﬂ t.h*; wound in the bladder should be closed by a double
suprapubic cystostomyv i aen;fm welling catheter is retained for a week or temporary
unless early operatio Y 1S periormed. If the accident is not recognised at the time,
ot pesitonsa] Iéa vity,na;s tlﬁ:;d:ar;:k::; tobrepair the rent and drain the prevesical space
outlook, especially in the rare intrapiritz; g;lﬁit;l:i:t??: suprapubic cystostomy, the
Sir Cecil Wakeley, 3 45 BARVE.

Contemporary, Consulting Surgeon, King’s College Hospital, London.
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BLADDER FISTULA

Vesico-vaginal fistula “is the greatest misfortune that can happen to
a woman, the more so because she 1s condemned to live with it and cannot
hope to die from it” (J. F. Dieffenbach).

Atiology:

1. Obstetrical Causes—From time immemorial the usual cause has been
protracted or neglected labour. At the present time this does not appertain
in Europe, the U.S.A. or in Australasia, where the general standard of
obstetric care is of a high order. Unfortunately the precipitate rise in the
number of cases due to causes 2 and 3 has countered the great fall in those
arising from cause I.

2. Gyneecological Causes.—The operations chiefly concerned with this
complication are total hysterectomy (notably by the abdominal route) and
anterior colporrhaphy.

3. Radiotherapeutic Causes.—First and foremost is the radium treatment
of carcinoma of the cervix uteri; to a lesser extent irradiation of the pelvic
viscera by other means 1s responsible.

4. Direct Neoplastic Infiltration.—Exceptionally an untreated advanced
carcinoma of the cervix uteri ulcerates through the anterior fornix to impli-
cate the bladder.

When a wound of the bladder 1s recognised and repaired at once leakage 1s
uncommon, but escape of urine will quickly follow if such damage is passed
unnoticed. However, most vesico-vaginal fistul are the result of isch@mic
necrosis of the bladder wall due to prolonged pressure of the feetal head in
obstetric cases, while 1n gynzcological cases the ischa@mia is brought about
by catching the bladder wall in a hemostat, including the bladder wall in a
suture or perhaps even by local cedema or hzmatoma. Leakage due 10
necrosis of tissue seldom manifests itself before five to twelve days after the
operation.

An intractable fistula following radium treatment of carcinoma of the
cervix uteri often arises from avascular necrosis years after the apparent cure
of the original lesion.

Clinical Features.—There is incontinence of urine from the vagina, and, as a
consequence, excoriation of the vulva. Digital examination of the vagina reveals a
localised thickening on its anterior wall. On inserting a bivalved speculum, urine
will be seen escaping from an opening in the anterior vaginal wall. It is usually
possible to pass a bent probe from the vagina into the bladder. Cystoscopy is often
difficult, owing to the contraction of the bladder from cystitis and the escape of urine
from the fistula ; however, usually the tip of the probe that has been passed can be

seen transitorily, emerging through an area of granulation tissue.

Differential Diagnosis between a Uretero-vaginal and Vesico-vaginal Fistula.
__If a swab is placed in the vagina and a solution of methylene blue is injected
through the urethra the vaginal swab becomes coloured blue. In the case
of a uretero-vaginal fistula the vaginal swab is not'so coloured. Uretero-
vaginal fistula 1s discussed on p. 738.

Treatment.—Operation must be postponed until four to six months after

the development of the fistula. This all-important injunction is to enable

Fohann Friedrich Dieffenbach, 17921847, Director of the Surgical Division of the Charité Krankenhause, Berlin.



812 A SHORT PRACTICE OF SURGERY

viable tissue in the neighbourhood to recover fully and for scar tissue to con-
solidate. Perhaps this long period of wearisome inaction can be shortened a
few weeks by the administration of cortisone.

Closure of the Fistula by the Vaginal Route.—As a rule, the patient should
be placed in the lithotomy position, but if the fistula is drawn behind the symphysis
pubis, better access can be obtained by placing the patient’s knees on a low stool
with the abdomen and thorax resting on the operating table. While the posterior
vaginal wall is retracted with a Sims’ speculum, the vaginal edges of the fistula are
excised. The scar tissue in the edges of the bladder wall is also excised, but a
minimum of the latter structure is removed—just enough to reveal an oozing surface
devoid of scar tissue. When feasible, the reparative stitching should be carried out
in the long axis of the vagina. Mattress sutures of silkworm gut or tantalum wire
are used. These traverse the bladder wall (but not its mucosa) and the whole thick-
ness of the vagina. If necessary, an incision is made in the vaginal wall on either side
parallel to the original incision to relieve tension on the suture line. The operation
is concluded by inserting a catheter through the urethra into the bladder. J. Chassar
Moir recommends that No. 4 polythene tubing be used for this purpose as it is less
irritating than rubber. Extra eyes having been cut, thread is bound around the
catheter at the correct distance from the eyes, and tied. One long end of the thread
is passed deeply through a lip of the external urinary meatus and tied to its fellow.
Thus the catheter is retained for fourteen days, which is so important. All blood and
clot is irrigated from the bladder. As soon as the patient has been returned to bed,
the catheter is connected to a sterile bottle. If the vaginal suture line encroaches upon
the urethra, it is better to withhold a catheter in the urethra and to perform supra-
pubic cystostomy, with aspiration of the urine by continuous suction.

In cases following radium necrosis a more extensive operation is required because
so often the avascular area that must be excised leaves a large defect that cannot be
closed by the above means without tension. The difficulty can be overcome by
extensive mobilisation of the bladder by the suprapubic route which will allow the
edges of that organ to be brought together. The suture line of the bladder is rein-
forced by omentum, or even the gracilis muscle has been brought through the

obturator foramen for that purpose. From the vaginal side the defect can be bridged
by skin flaps cut from the labia minora.

Vesico-intestinal Fistula

Congenital (see p. 616).

Inﬂammt_:tory.*_—(llolonic diverticulitis is the most common inflammatory cause,
and sometimes it is stated to be the commonest of all causes of vesico-intestinal
ﬁstula,, but this statement is open to question. Other inflammatory causes are
Crohn’s disease, pelvic appendix abscess, tuberculous peritonitis and suppurative
parametritis.

Neoplastic.—Carcinoma of the pelvic colon ulcerating into the bladder or, more
rarely, carcinoma of the bladder ulcerating into the colon or rectum. A large
num‘t?er. of cases prove to be neoplastic colo-vesical fistulz.

Clinical Features.—The condition is more common in men than in women, a
reason being that because of the interposition of the uterus, a communication between
the bowel and the bladder is anatomically difficult in the female. In cases due to
colonic diverticulitis sometimes there are inaugural bladder symptoms due to the
inflamed diverticulum impinging upon the bladder (see p. 526). Once a vesico-
intestinal ﬁstul:?. has penetrated the full thickness of the bladder wall, in addition to
intractable cystitis, the patient passes gas per urethram (pneumaturia). Occasionally
f:e;aals ;rézttga Otl.-h I;a;uclei; of {%od are passed with the urine, and more rarely still urine

owel. ere is : i ‘
fel:: in tr.he recto-vesical or utero-vesoifcznp?a?lclﬁﬂ Amaioey ax neoplastic mas t be
ystoscopy.—That a vesico-intestinal fistula is present may be obvious (fig. 1076
I{l ﬂ:: c{iitula 1s small and its edges smooth, it is likely to be inﬂgmmamry. éngattez?np)vt
sho ¢ made to pass a ureteric catheter through the communication and, if suc-

cessful, to inject neo-hydriol or oth i ' whi :
of howel ixontee q radig-opaqui ? er suitable medium, which will render the segment

o Other methods of investigati ! ;
determinin i estigation which may help 1n
bt ene%n a:curately the situation of the fistula are retrograde cystography and a

James Marion Sims, 1813-1883, whi -
closing a vesico-vaginal ﬁ,,,;,ﬁ’_""‘ a country Practitioner at Montgomery, Alabama, was the first to succeed in

John Chassar Moir, Contemporary. Professor of Obsterrics and Gyneecology, Oxford



THE URINARY BLADDER 813

Treatment.— The establishment of a defunctioning
colostomy above the fistula brings about remarkable
improvement in most cases, for no more gas and feecal
matter enters the bladder and the cystitis responds
to urinary antiseptics. A vesico-intestinal fistula from
whatever cause never soundly heals spontaneously. If
the general condition improves, a further operation 1is
undertaken to separate the fistulous communication be-
tween the bladder and the bowel, and if the lesion is
inflammatory, the opening in each viscus is closed and
patched with omentum. The operation is concluded
by performing temporary suprapubic cystostomy. After
the cystostomy wound has healed, a further operation to Fig. 1076.—Cystoscopic
close the colostomy is undertaken, although if it is  view in the case of a vesico-
deemed necessary, this must be postponed until that intestinal fistula. Bubbles
portion of the intestine bearing the (closed) perforation of gas can be seen issuing
has been resected and the anastomosis has healed. from the orifice of the

Cases due to Carcinoma.—By the time a fistula between fistula.
the bowel and the bladder has developed, as a rule, the
growth is inoperable or requires pelvic evisceration for its attempted eradication. As
so often these patients are unfitted for the latter stupendous undertaking, it is best to
leave the patient with the defunctioning colostomy performed in the first instance.
Exceptions do occur and occasionally it is warranted to undertake segmental resection
of the colon and a partial or complete cystectomy. -

Osteo-vesical Fistula.—When necrosis of the pelvic’
bones, notably the pubis, causes a communication with the
bladder, there results what may be called an osteo-vesical
fistula (fig. 1077). Such a fistula follows rupture of the bladder
associated with fractured pelvis, treated inadequately in the
first instance, or as a result of a gun-shot wound. Excision
of the fistula, which is often a very difficult procedure, is the
only hope of a cure. '

Fic. 1077.—Typical
X-ray appearances in
osteo-vesical fistula.

CYSTITIS

Both acute and chronic cystitis occur at all times of
life, and in both sexes, but they are especially common in women.

Predisposing Causes

1. Important, especially in chronic cases, is incomplete emptying of the
bladder, such as occurs in prostatic obstruction, urethral stricture, stenosis
of the external urinary meatus, diverticulum of the bladder, pregnancy, and
more particularly the puerperium, cystocele, and injuries and diseases of
the spinal cord.

2. The presence in the bladder of a calculus, foreign body, or neoplasm.

3. Lowered general resistance from intercurrent disease and avitaminosis.

Avenues of Infection

1. Descending from the kidney alohg the lumen of the ureter. |

> Ascending from the urethra probably occurs frequently. The shortness of the
arethra is held responsible for the comparatively common occurrence of cystitis in
females. Undoubtedly the passage of urethral instruments is a source of cystitis
in both sexes, more especially when residual urine is present in the bladder. This
does not imply that the instrument was necessarily unsterile at the time it was passed,
but rather that instrumentation awakens a latent infection in the posterior urethra.

3. Lymphogenous.—The rich lymphatic network at the base of the bladder which
communicates with the prostate (fig. 1078), the seminal vesicles or the cervix uteri,
and the rectum, provides an avenue by which organisms can reach the bladder from
these commonly infected structures. ,
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4. From Adjacent Srrw:mrss.—FistulD}ls com-
munications with the intestine, the vagina, and
the Fallopian tube. or by suprapubic cystostormny.

5. Hematogenous.—Metastasis from a distant
focus is exceptional. Intersttal cystds is re-
garded as a probable example.

When cystitis has been brought under
control, every endeavour should be made to
search for, and, if present, treat, a primary
focus of infection or remove a predisposing
cause. In many cases none can be found.

Bacteriology.—Esch. coli is the com-
monest infecting organism. Less fre-
quently Streptococcus feecalis, Staphylococcus

FI1G. 1078.—Acute cystitis. The ot
patient, aged forty-four, died of GUTEUS, Sfapkylocaccus albus, B. proteus

ascendingpyelonephritis. The prim-  Ps. @Uroginosa is responsible. B. proteus
ary focus was acute prostatitis, and

pus around the prostate can be seen and §tap }glococcm albus ar ¢ ul‘ea-SP].l_ttlng
in the specimen. (Dr.L. C. Hermirte, organisms that cause persistent alkalinity of

Shefjield.) the urine. Under © Special Forms of Cyst-

itis,’ tuberculous and typhoid cystitis will be considered.

The presence of pus cells without organisms calls for repeated examina-
tions for the M. tuberculosis and the gonococcus (an exceedingly rare cause
of cystitis). Having eliminated these possibilities, the condition may be one
of abacterial cystitis.

Clinical Features.—The severity of the symptoms varies greatly;
those of acute cystitis are usually the more distressing, but some chronic
cases vie with them in Intensity.

Increased frequency is the outstanding symptom. It is in evidence both
during the day and at night. The desire 1o empty the bladder occurs from
every hour to every few minutes, and often it js so urgent that if the bladder
cannot be emptied forthwith, incontinence results. In severe cases, because

_ gonising. When the il;ﬂammation is situated
In the dome of the bladder, pain is referred to the suprapubic region, while

when, as is oftt:fn the case, the inflammation involves the trigone, pain is
referred to t_he tp of the penis, the labja majora, and the perineum.

{‘Imtyrza.—-The passage of a few drops of blood-stained urine or blood-

micturition is a frequent accompaniment. Less
blood-stained, but more so at the end (hamor-

Pyuria is always present, except in some cases of trigonitis and interstitial
Cysuts (see later). If uripe is

Passed into two glass d is the
more cloudy. glasses, the secon

On examination there jg tenderness over the bladder suprapubically,
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per rectum, Of per vaginam. In the acute stage it is necessary to differentiate
between cystitis secondary to pyelonephritis and primary Cystitis. Absence
of tenderness over the renal angles and a normal or slightly elevated tempera-
ture also point to a non-renal origin. The absence of a urethral discharge
or a tender swelling of the prostate eliminates a primary focus in the
urethra or the prostate. A mid-stream specimen of urine 1n the male, or
either a mid-stream specimen (after cleansing the vulva) or a catheter
specimen in the female, should be sent for bacteriological examination
with a request that the organisms responsible be tested regarding their
sensitivity to antibiotics and sulphonamide. The only other investigation
that is permissible at this stage is excretory pyelography, and normal renal
shadows substantiate a non-renal origin of the infection.

Treatment should be commenced forthwith, and modified if necessary
when the bacteriological report is to hand. The patient is urged to drink
plentifully; barley water is suitable ; spirits and coffee are forbidden. If
the urine is acid, the alkali mixture set out on p. 762 is prescribed. In
severe infections it is a good practice to commence treatment with nitro-
furatoin 7 to IO mg./Kg./day In divided doses. This drug has a broad
spectrum of antibacterial activity and is particularly effective against Esch.
coli and pathogenic cocci. Should the response to this drug prove unsatis-
factory, when the bacteriological report 1s received it is possible to select an
antibiotic with some precision. In all but severe cases, after seven to teén
days the symptoms should be greatly or completely ameliorated, but the
necessity for further treatment depends on the cystoscopic findings.

Cystoscopy is required in every case of cystitis, but it should always be
postponed until the infection has been wholly or partially controlled by
appropriate treatment. According to the severity of the inflammation, the.
cystoscopic appearance varies from mild to severe changes in the bladder
wall as follows : |

1. Mild hyperzmia, localised or generalised. |

». Intense hyperzmia with scattered mucosal hemorrhages (h@morrhagic
cystitis).

3. Bullous cedema.

4. Membranous cystitis due to sloughing of the mucosa.

5. Ulceration where a slough becomes detached.

In types 4 and 5 daily gentle irrigations of the bladder through a catheter
with 1: §,000 solution of acriflavine, gradually increasing the strength to
I : 1,000, are often beneficial. To leave in the bladder 4 ounces (120 ml.)
of sterile liquid paraffin is soothing—some of the paraffin is retained in the
bladder for up to three days. -

SPECIAL FORMS OF CYSTITIS

Acute Abacterial Cystitis (syn. Acute Hzmorrhagic Cystitis).—The patient,
always a young Or middle-aged male, presents with symptoms of severe. cystitis.
Pus is present in the urine, but no organism can be cultured therefrom. The
condition, which sometimes is associated with abacterial urethritis, commonly
follows recent venereal exposure. While tuberculous cystitis always must be ruled

-
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out by cultural or biological tests, the fact that excretory pyeloggaphy shows normal
excretion on both sides strongly favours acute abacterial cystitis. In 60 per cent.
of cases, by special cultural methods the pleqrp-gneumonia—like organism which
frequently accompanies acute abacterial urethritis 1s found. o
Although this is a self-limiting disease its course can be shortened by the antibiotic
therapy recommended for abacterial urethritis (see p. 874). When cystoscopy is
performed after the acute symptoms have abated, abundant mucosal h@morrhages
are seen, and presumably at its height the infection causes a truly hzmorrhagic
cystitis. In spite of the fact that pleuro-pneumonia-like organisms abound on the

vulva, no case of acute abacterial cystitis has been reported in a female—a truly
remarkable and unexplained fact.

Chronic trigonal cystitis is a common form of chronic cystitis 1n
women, often associated with chronic urethritis. Cystoscopy shows
increased vascularity of the trigone, cedema of its mucous membrane (most
marked towards the apex) and, in severe cases, there is a pseudo-membrane
limited to the trigone. Frequently polypi are present in the posterior
urethra (see fig. 1171, p. 884). The urethra is commonly narrow—25 F.
or less, instead of the normal 35 F.

In all cases of chronic trigonal cystitis a primary focus of infection must be
sought, by far the most common of which is either (a) the cervix uteri
(chronic cervicitis or a cervical erosion) or (b) the intestinal tract, notably
chronic colonic diverticulitis. Therefore in this condition no examination
1s complete without examining the cervix by means of a vaginal speculum,
and should the cervix prove healthy a barium enema is requested for evidence
of colonic diverticulosis. The latter is necessary in every case, whether the
cervix is healthy or not, if there is a history of attacks of low left-sided
abdominal pain.

Treatment.—In addition to the usual measures, urethral polypi should
be destroyed by light fulguration and the urethra dilated, if necessary.
Cerwcm? or a cervical erosion is treated by excising the glandular tissue of
the cervix with a diathermy loop and diverticulitis by low residual diet,

regulation of the bowels and a course of phthalyl-
sulphathiazole (see also p. 809 for further treatment
of diverticulitis).

Tuberculous cystitis is always secondary to renal

tuberculosis and unless treated early is a particularly
relentless form of chronic cystitis.

Living Pathology.—Cystoscopy shows that early
tuberculosis of the bladder commences around one

Fi6.1079.—Retrograde  Ureteric orifice or in the neighbou igone.
cystograph showing ex- g rhood of the trigon

ceedingly eontr: In long-standing cases there is much fibrosis, and the

(‘thimble ”) bladder in a Capacity of the bladder is so much reduced that it
case of tuberculous

caeits, : has earned the name of ©thimble’ bladder. This

feature can be well shown by cystography (fig. 1 )
Treatment.—After nephrectomy (or i hyi wlitn ig. 1079)

; what a
ureterectomy if the ureter is also dy (or, what is highly important, nephro

ed) for. the associated renal tubercu-
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cystitis heals. Local treatment of persistent tuberculous cystitis consists 1n
‘nstillations of a substance inimical to M. tuberculosis. Among the best is
Bs3, a soap derived from a branched fatty acid, having a high inhibitory
index for the M. tuberculosis. A correctly buffered o5 per cent. solution
containing local an&sthetic 1s instilled and retained for one hour. A fort-
night’s course can be repeated after an interval of a week.

When the bladder is considerably contracted but free from ulceration,
remarkable relief from the distressing symptoms (almost hourly very painful
micturition that interferes with sleep) can be achieved by ileocystoplasty,
which is an extremely efficacious method of increasing the capacity of a
contracted bladder.

When tuberculous contracture threatens (o implicate the sole existing
kidney by back pressure, as shown by dilatation of the ureter on excretory
pyelography, in addition to ileocystostomy the ureter is implanted into the
newly constructed pouch of intestine (see p. 832) with every hope of conserv-
ing renal function as well as rendering the patient symptom free.

Ileocystoplasty.—After pre-operative sterilisation of the alimentary tract (see
p. 549) a 6-inch (I 5-cm.) coil of ileum with an ample blood supply as demonstrated by
transillumination 1s disconnected, leaving its mesentery '
intact, and the continuity of the intestine is restored by
anastomosis. After closing the ends of the donor seg-

ment it is anastomosed to the dome of the contracted il Hleurn
bladder (fig. 1080). JZENN

Interstitial Cystitis (syn. Hunner’s Ulcer ; Elusive
Ulcer).—For practical purposes Hunner’s ulcer can be
said to be a condition peculiar to women. The average
age for the commencement of symptoms is forty-two
years. It can cause more pain, mental anguish and

egment
SgoF

associated neurosis than does carcinoma of the bladder; C‘iﬂﬁ’&’é’ﬂiﬁé -

as a consequence, sometimes the incessant painful mic-

turition it occasions leads to drug addiction and even FiGc. 1080. — Ileocysto-
suicide. plasty using a 6-inch seg-

Atiology is still as obscure as it was whenGuyHunner  ment of ileum.  (After D. O.
first described the condition in 1914. Certainly it does Ferris.) :

not commence as an ordinary pyogenic infection of the

mucous membrane, but rather as an infection of the paravesical tissues secondary to,
it is suggested, infection of the adnexae, or even to infection from a-more distant focus
such as the nasopharynx. Some believe the condition is due to an attenuated M.
suberculosis which so far has defied isolation. In a number of instances the symptoms
have commenced three or four months after a pelvic operation.

Pathology.—As a result of the paracystitis, fibrosis of the vesical musculature
ensues, leading to contracture of the bladder and areas of avascular atrophy of the
mucous membrane. Finally, ulceration of the submucosa occurs in the least vascular
portion of the bladder, namely the fundus. Often the capacity of the bladder is
reduced to I to 2 ounces (30 to 60 ml.). The characteristic linear bleeding ulcer
is a crack due to splitting of the mucous membrane when the bladder is distended
under an@sthesia for cystoscopy.

Microscopically inflammation of all coats of the bladder is present with granula-
tion tissue in the submucosa underlying the ulcer. The muscularis is hypertrophied
anddthe peritoneum in proxi ity to the area of maximum disease is decidedly thick-
ened.

Clinical Features.—Bladder capacity becoming much reduced, increased
frequency, eventually every hour both day and night, is the leading symptom. Pain,
relieved by micturition and aggravated by jarring and overdistension of the bladder

Bs3 is produced in the laboratories of the Irish Medical Research Council.

Guy #gg Hunner, Contemporary. Emeritus Professor of Gynaecology, Johns Hopkins University, Baltimore,

$.P.S.—52
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is the second and most characteristic symptom. In early cases the urine is crystal
clear and sterile ; in later cases it contains ordinary pyogenic bacteria in under half
the specimens examined, 1n the remainder the urine
remains sterile. In 60 per cent. of cases hamaturia 1s
a leading symptom. Occasionally the hamaturia is
violent ; one of my patients with this condition was
admitted with her bladder distended with blood clot.

Cystoscopy.— T he lesion appears in the roof of the
bladder as a star-shaped area of intense congestion in
which a fissure (fig. 1081) can be seen as the bladder is
distended. The ulcer, if ulcer it can be called, bleeds
readily.

Treatment.—(a) Once a week, and after a time at
increasing intervals, (1) the bladder is emptied and
30 ml. of 0-25 silver nitrate solution is instilled, leaving

FIG. 1081. — Hunner’s  this in for three minutes ; (2) the solution is evacuated
“ ulcer,” cystoscopic appear-  and the bladder washed with 30 ml. of normal saline
ance. solution ; 30 ml. 1 : 250 solution of procaine 1is instilled

and the patient is asked to retain it for as long as possible.

(b) A short hypodermic needle is vulcanised into the distal end of a ureteric
catheter. This is passed into the bladder via a cystoscope and the needle is made
to penetrate the mucous membrane at several points in proximity to the lesion. This
allows the injection of 250 mg. of hydrocortisone and 1,500 turbidity units of
hyaluronidase in 30 ml. of normal saline solution, which is the optimum dose to be
injected at one session. The hyaluronidase causes spreading of the hydrocortisone
which helps to dispose of fibrous tissue. Neither of the above is curative, but each
gives symptomatic relief in the majority of cases.

(¢) Should neither prove satisfactory for any length of time fulguration of the area
sometimes gives a long remission.

(d) In long-standing cases with much bladder contraction excision of that part of
the dome of the bladder bearing the lesion, followed by ileocystoplasty (see fig. 1080),
has been tried, but after a few months of amelioration all have relapsed, due, presum-
ably, to a recrudescence of the inflammation. Therefore no reconstruction should be
performed until the infection is, as far as can be ascertained, defunct.

Excision of the dome of the bladder with repair by a patch of ileum
with its mesentery intact, viz. >

ra

has given more lasting results than the foregoing, and at the time o
writing appears to be the method of choice of dealing with interstitial
cystitis with pronounced contracture.

Alkaline encrusting cystitis is a rare condition occurring particularly in elderly
women, and due to urea-splitting organisms, Staphylococcus albus and Proteus vulgaris.
A deposition of phosphates occurs on the mucosa of the bladder, and the urine smells
strongly of ammonia. The symptoms are those of chronic cystitis of many years’
duration, and the passage of necrotic material, phosphatic crystals, and sometimes,
but seldom, pus and organisms. Radiography occasionally shows a partial or com-
plete outline of the bladder. Cystoscopy performed under spinal or general anzs-
thesia shows encrustations, usually limited to the base and the sides of the bladder.
Renénvl?l of the encrustations with forceps through an operating cystoscope, and after-
Erlard ; ght fulgurating of the resulting raw areas, is of value. Daily irrigations of the

adder with solution G (see p. 752) or } per cent. acetic acid controls some cases.

In a very heavily encrusted bladder, suprapubic cystostomy should be performed,

:glgneth:;b\::tt& Enrettggael of the bladder mucosa. Connecting the suprapubic cystos-
y | a tidal lavage apparatus containing dissolvent solution sometimes
clears up recalcitrant cases.

BILHARZIASIS OF THE BLADDER

Geographical Distribution.— i : £ 3
Africa, throughout Palestine, Islgrrighe disease is endemic in the greater part of

: _ Arabia, Iran, and Iraq. It is met with fre-

%l;r;nrgz mlg’;fllllcgral :lnd in Greece, and in the islands of Mac?agascar, Mauritius, and
The coﬁditian als s along the valley of the Nile have suffered from time immemorial.
0 occurs along the shores of some of China’s great lakes. Marshes

T i
heodor Maximilian Belharz, 1825-1862, Assistant Professor of Medicine, Cairo,



THE URINARY BLADDER 319

or slow-running fresh water provide a favourable habitat for the particular fresh-
water snail (Bullinus contortus) which is the intermediate host.

Mode of Infestation.—The disease is acquired while bathing or standing in
infected water. Agricultural workers in districts where bilharzia 1s rife become
infected and reinfected time and again. The free-swimming bifid-tailed embryos
(cercariz) of the trematode Schistosoma hematobium penetrate the skin by their
motile and erosive secretory pOwers. Shedding their tails, which enable them to
swim, they enter blood-vessels and are swept by the blood-stream into all parts of the
body. All perish save those that are carried to the liver. Once within the liver the
survivors flourish by sustaining themselves on erythrocytes and
they develop into male and female worms. The female is long,
smooth and slender and is furnished with two weak suckers
anteriorly. The male is broader, shorter (1I mm. in length),
bossilated and provided with a strong sucker at either end.
Sexual maturity having been attained, the nematodes leave the
hepatic nursery and enter the portal vein. Here the male bends
into the shape of a canoe and in SO doing a gutter (the gyn-
cophoric canal) 18 formed along its length. Into the groove a
female nestles and, thus conjugating, the pair (fig. 1082) paddle
their way against the stream towards the inferior mesenteric vein.
The long journey is accomplished in short stages, the male’s jugating male and
suckers serving as anchors to the vein wall during periods of rest.  female Schistosoma
Schistosoma hematobium worms have an affinity for the vesical  pematobium trema-
venous plexus, and to reach it they must pass along porta-systemiC  todes. (After 4. Looss.)
anastomatic channels, the most important in this respect being
the venules in relation to the lumbar lymph nodes (N. Makar) ; other communi-
cations being venules in relation to the lower part of the ureters.

Having reached one of the smaller radicles of the vesical plexus the pair can go
no further coupled, so the female, now pregnant but still comparatively slender, parts
from the male and moves forward until she enters a submucous
venule so small that she completely blocks it. She now pro-
ceeds to lay about twenty ova in a chain, and after each is
deposited, by slightly withdrawing herself, the venule con-
tracts upon the ovum. Eachovum is provided with a terminal
spine (fig. 1083) which penetrates the vessel wall. Aided by
muscular contraction of the bladder, and perhaps by secreting
lytic fluid, some of the ova reach the lumen of the bladder;
others die incarcerated in the mucous membrane. A heavily
infected subject passes many hundreds of ova a day. If the

FiG. 1083.—A bil-  ova reach fresh water, the low osmotic pressure of the new
harzia hematobium  environment causes this envelope to burst and there emerges
ovum. the miracidium, which is ciliated. To survive, the miracidium

must reach and penetrate the intermediate host within thirty-
six hours. Within the snail’s liver the miracidium enlarges and gives rise to myriads
of daughter cysts, broods of which are set free on the death of the snail. A single
miracidium thus begets thousands of cercariz to complete the life-cycle.

Clinical Features.—After penetration of the skin there may arise urticaria, which
1asts for about five days and sometimes recurs (swimmer’s itch). After an incubation
period ranging from four to twelve weeks, high evening temperature, sweating, and
asthma, together with leucocytosis and eosinophilia of over 10 per cent., sometimes
lasts several weeks, Usually an asymptomatic period of several months supervencs
before the ova laid in the bladder wall find egress and occasion the typical early sign
and symptom of intermittent, painless, terminal hematuria. Men are three times
more often affected than women. Native patients of the peasant class rarely consult

a doctor for this hamaturia per se, SO many late cases are encountered.
Examination of the Urine.—The last few millilitres of an early-morning speci-

men of urine are collected and centrifuged. It is essential that all receptacles be

absolutely dry. The ovum is recognised without staining under the low-powered

microscope. Examination on several consecutive days may be required. Even so,

—

Napoleon’s troops who served in his march to the Pyramids suffered from hzmaturia.

Fic. 1082.—Con-

Naguib Makar, CGontemporary. Senior Surgeon, Fewish Hasp:'rnl, Cairo.
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a negative result does not exclude bilharziasis, especially in patients no longer resident
mgggf{réi:aépd;?ilggi}endem on the length of time the dis.ease has remained un-
treated, cystoscopy will reveal one or more of the following : S

1. Bilharzial pseudo-tubercles are the earliest specific ':11:;1:J~eaj'canc:e.11 131 i
tubercles are larger, more prominent, more numerous, more yellow and m
distinctly grouped (fig. 1084) than those of tuberculosis.

F1Gs. 1084.—Bilharzial tubercles ; (1085) Bilharzial nodules ; (1086) ¢ Sandy patches’
(After N. Makar.)

2. Bilharzial nodules (fig. 1085) are due to the fusion of tubercles 1n the presence
of secondary infection. They are larger and greyer than the foregoing.

3. ‘ Sandy patches’ are the result of calcified dead ova with degeneration of the
overlying epithelium. They occur in the first instance around one (fig. 1086) or
both ureteric orifices. Considerable calcification of this
nature is visible on the radiograph.

4. Ulceration is the result of sloughing of mucous mem-
brane containing dead ova, or what is even more common,
sloughing of a bilharzial papilloma. The ulcer is shallow
(fig. 1087), bleeds readily and its common position is the
posterior wall of the bladder. _

5. Fibrosis is mainly the result of secondary infection.

The capacity of the bladder becomes much reduced.
Contracture of the bladder

neck is also a common result
of bilharzial fibrosis.
6. Granulomata. — Bilhar-

FiG. 1087'—-3111131'3131 zial masses due to an aggre-
ulcer, (After N, Makar.)

gation of nodules form. They

are sessile, soft and bleed
rather readily when touched.

7. Papillomata are distinguished from the foregoing by

being more pedunculated (fig. 1088). They vary in size

from that of a pea to that of a walnut and they may be
single or multiple. Rarely do bilharzial papillomata
become carcinomatous.

8. Carcinoma is a common end-result
fected bilharziasis of the bladder

for years. It uspally commences, not in a papilloma, but
1n an ulcer, and is therefore a s

: ! _ >r¢ @ Squamous-celled carcinoma. The peak age incidence
of bilharzial carcinoma 1s thirty-nine years—twenty years younger than ordinary
carcinoma of this organ.,

Treatment.—-—Lcsion:s I to 6 inclusive can be expected to heal under
general treatment by antimony Preparations as described on p. 643. It takes
many months for dead ova t

0 be expelled, and even after repeated courses
John Christopherson, 1868-195

opherson 255> Director of Civil Hospitals, Khartoum, introduced the
treatment of bilharziasis by the Intravenous injection of tartar émedc. ’

in grossly in- F16. 1088.—Bilharzial
which has been neglected Papilloma. (After N. Makar.)
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and healing of the bladder lesion, living bilharzial worms have been found
at necropsy in the portal system. In addition to general treatment, healing
of bilharzial ulcers and granulomata are expedited by Jight diathermy coagu-
lation. Bilharzial papillomata and, of course, carcinoma do not respond
to general treatment : these Jesions require the same surgical measures as
non-bilharzial papillomata and carcinomata, in addition to general treatment.

Other Complications and their Treatment:

(a) Secondary bacterial cystitis is commonly present in cases of some
standing and the treatment of it must be thorough and prolonged.

() Urinary calcult, especially vesical and ureteric occur more frequently
when bilharzial lesions of the bladder are present. Litholapaxy is better
avoided in cases where there is ulceration of the bladder wall.

(c) Stricture of the ureters affects the last inch of the ureters. These stric-
tures often respond to dilatation but sometimes require transplantation of
the affected ureter into another part of the bladder.

(d) Prostato-seminal vesiculitis, like tuberculosis of those structures, is
made worse by prostatic massage, and general treatment alone must be
employed.

(¢) Contracture of the bladder and contracture of the bladder neck must be
treated in the same ways as similar contractures of non-bilharzial origin.

(f) Bilharzial urethral strictures are often accompanied by fistulz, and can
be cured only by excision of the fistulous tracks and urethroplasty (see p. 868).

NEOPLASMS OF THE BLADDER

More than 95 per cent. of primary tumours of the bladder originate in its
mucous membrane ; the remainder are connective-tissue growths—angioma
(the least uncommon), myoma, fibroma, and sarcoma. These are t0O rarc
to merit further description in this work, as also is a phzochromocytoma
arising in the bladder wall from an accessory adrenal gland.

Secondary involvement of the bladder can occur from extension of a malig-
nant neoplasm of a neighbouring organ, particularly the large intestine
(sigmoid and rectum), the uterus or an ovary.

-

On rare occasions the first symptoms of a carcinoma of the pelvic colon are those
of cystitis. Cystoscopy reveals a circumscribed area of intense inflammation,
usually on the left side of the fundus. If the diagnosis is not made and treatment
carried out at this stage, a vesico-intestinal fistula results (p. 812).

This, however, is a convenient place to describe another uncommon
benign bladder tumour which is not so rare as to be classified as a pathological
curiosity.

Endometrioma is characterised by a localised, smooth, vascular projection on
the bladder wall, sometimes containing chocolate-coloured Cysts ; and at other times
cranslucent cysts of a bluish hue. The tumour enlarges and bleeds during men-
struation. The treatment is partial cystectomy.

PRIMARY EPITHELIAL TUMOURS OF THE BLADDER

AKtiology.—Apart from the fact that epithelial tumours occur in aniline-
dye workers, and workers in other industries using similar chemicals, more
frequently than in other persons; that carcinoma of the bladder not infre-
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quently arises in cases of long-standing vesical bilharziasis, esgema]l){ wh_en
it is chronically infected and encrusted; and that, as with ep}thehal
tumours of the tongue, leukoplakia must be regarded as a precarcinoma-
tous condition, nothing is known as to the cause of tumours of the bladder.

Some believe that these tumours are all due to a carcinogen (as yet un-
identified) excreted in the urine, and that so-cal.led recurrences are new
neoplasms brought into being by the self-same carcinogen. Others maintain
that some papillary neoplasms of the bladder are Flue to a filtrable virus and
quote papillomata acuminata (see p. 895) as a pertinent analogy.

Whatever the cause, it is an established fact that tumours of the .bladder
are increasing in frequency at a rate that can be accounted fqr neither by
improved methods of diagnosis nor the ageing of the population nor b‘g a
combination of these factors : also these tumours of the bladder are occurring
at an earlier age than was the case ten or twenty years ago.

Tumours of the Bladder as an Industrial Disease.’—Papillomata and especially
carcinomata of the bladder occur with considerable frequency among aniline-dye
workers and in workers in several other industries where certain chr_:m_mals, notably
aromatic amines and coal-tar products, are used. Although in Britain the manu-
facture of f-naphthylamine was banned in 1952, as the bladder tumours take up to
twenty years to develop, and as the exposure need not have been long, new cases due to
absorption of f-naphthylamine continue to occur and are to be expected for a m.}mber
of years to come (M. L. Kennedy). Means have not been found for doing without
other, though less potent, carcinogens, such as benzidine, a-naphthylamine and
auramine, and new cases from absorption of these chemicals are bound to occur.

Ves_ical tumours occurring as an industrial disease do not differ in appearance Or
behaviour from those not related to chemical exposure.

Classification.—There is a bewildering number of classifications of
epithelial tumours of the bladder in current use. After due consideration

it has been decided to include two of these : first a clinico-cystoscopical classi-
fication and second a histological grading.

I Clinico-Cystoscopic I1 Histological
Ei}#:us papilloma. Papilloma.
iffuse papillomatosis. o : Differentiated.
Malignant papilloma. Transitional-cell carcinoma Anaplastic.
Nodglar carcinoma. Squamous-cell carcinoma.
Carcinomatous ulcer. Adenocarcinoma.
Pathology : -

Benign Villous Papilloma.—The earliest stage of a primary growth 1s

not seen cystoscopically, but it can be surmised from microscopical data

as a minute red excrescence of mucous membrane no larger than a pin’s

sea anemone with delicate tentacles eddying to and fro with each and every

! Workers expos hi " e .
foi sedt colle at%-égéﬁﬂﬂ;?n lizzr:irt;il;hould have a sample of urine centrifuged and examined

Michael Leo Kennedy,

Contemporary, Surgeon, Huddersfield Royal Infirmary, Huddersfield
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movement of the bladder contents. Most benign papillomata are peduncu-
lated, the pedicle is slender and its central core of fibrous tissue and blood-
vessels springs from the submucosa. Much more rarely it is sessile, the villi
then taking origin from the mucous membrane. By far the most frequent
location of a primary villous papilloma is above and to the outer side of one
ureteric orifice, which, as the growth increases in size, may become obscured.
The ureteric orifice is sometimes obstructed by the neoplasm and a varying
degree of hydronephrosis and hydroureter results. Usually the growth
remains localised for months or even years, gradually increasing in size, and
on rare occasions it fills the greater part of the bladder. I have removed
a papilloma arising from a single stalk weighing nearly 3 Ib. (1-5 Kg.). Size
without any of the changes about to be described is not necessarily a sign of
malignancy. At any time during its
existence other, less mature, growths
are liable to appear. When the blad-
der is examined cystoscopically for
the first time, multiple growths are
present in over one-third of cases.
Daughter growths are often situated
at points of contact of the bladder
mucosa with the neoplasm when the
bladder is empty (fig. 1089). At other
times they are situated near the parent
growth, and probably arise from the
detachment of small portions of the
parent neoplasm. Some maintain that
no seeding is possible without abrasion
of normal mucous membrane. Inthe
case of a villous papilloma, irrespec-
tive of the method of its removal, the
prospect of the reappearance of the
neoplasm within three years is 50 per cent., and in 15 per cent. of these the
reappearance will, on histological examination, prove to be malignant (V. F.
Marshall). Therefore every villous papilloma is potentially malignant, and
should an open operation be deemed necessary meticulous precautions must
be taken to prevent implantation of cells in the abdominal wall, for if they
gain this situation they take on a malignant character.

Diffuse papillomatosis is a term used to signify a condition in which
multiple small growths are disseminated over arelatively wideareaofthebladder
wall. Pedicle formation is not so pronounced as in the solitary variety, and
therefore malignancy must be regarded as less remote. To justify a diagnosis
of diffuse papillomatosis a stage must have been reached when multiplicity
has outstripped the ability to keep the bladder clear by endoscopic destruc-
tion of the neoplasms and/or patches of abnormal (more vascular and
cedematous) epithelium are present as well as papillomata. The behaviour
of these neoplasms has led some to believe that the condition is due to a

Victor F. Marshall, Contemporary. James Buchanan Brady Foundation, The New York Hospital, New York.

F1G. 1089.—Papilloma with daughter
implantations (‘ kiss cancer .
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virus infection (vide papillomata acuminata of the vulva and the glans penis,
pp. 837, 895). _ . . .

Malignant Papilloma.—Malignant change in a papilloma is characterised
by the appearance of one or more of the following alterations : (a) the villi
become stunted, closely packed, and swollen, resembling a cauliflower ;
(b) the growth becomes sessile (90 per cent. of villous papillomata are
pedunculated) ; (c) the bladder wall immediately adjacent is more vascular
and cedematous ; (d) the surface of the growth becomes ulcerated, shows
areas of necrosis, or becomes encrusted with urinary salts ; (e) a bladder
tumour accompanied by cystitis is nearly always malignant.

Multiplicity of the growth is not necessarily a sign of malignancy, provided
the daughter growths are limited to two or three and the rest of the bladder
mucous membrane is normal. When this number is exceeded and/or a
patch of cedematous vascular mucosa is seen (indicating that sloughing of a

F16. 1090.—The five stages of progression of a malignant papilloma of the bladder. Im-

p]antation daughter growths within the bladder have been omitted. St E (not shown
distant metastases occur. (Afrer C. Dukes and F. Masina.) . Stage ( wn)

papilloma has occurred) the growths must be deemed malignant. Un-
ablated, this neoplasm, like other forms of vesical carcinoma, invades the
bladder wall (fig. 1090) and gives rise to regional and distant metastases.

Nodular Carcinoma.—Instead of being tufted, the surface is bald from
the outset. The tumour, which is sessile, becomes lobulated (fig. 1091), 1S
deep red, and bleeds on being touched. It is liable
to become covered with a powder of phosphates.
Later the surface becomes ulcerated in places.
Lymphaﬁc metastases occur earlier than is the
case in malignant papilloma. Nodular carcinoma
1s the second most common form of carcinoma of
the bladder.

F16. 1091.—Nodular car- Carcinomatous ulcer is similar in appearance

cinoma of the bladder, some- 1O a carci :
s ki e b e ciomatous ulcer elsewhere, and occasion-

shaped’ tumour. ally it arises in a patch of leukoplakia. This type
This ; of growth occurs in the base of the bladder and
s is the most malignant carcinoma of the bladder.

P L]
case:.imiatri!; :dt?i;gf; mgr?;:toti;t:e bladder occurs only in about 1 per cent. of
of relatively young patients, and lieved prencing in the fundus of the bladder

Seco . is believed to arise in the r ‘
o e o s s 44 rom's primary eoplen i the omac
" t originating in the bladder.

on the trigone.
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Sites of Election of Carcinoma of the Bladder.—Massed statistics
show that the lateral walls and the trigone are the portions of the bladder
attacked most frequently by a malignant epithelial tumour.

Metastases.—Lymphatics do not exist in the submucosa of the bladder,
therefore superficial tumours do not metastasise (P. Aboulker). While un-
doubtedly favouring Jlocal recurrence, when a carcinoma has invaded the
muscle coat (but no further) it is doubtful if
metastasis occurs. For these reasons, on the
whole, vesical neoplasms are slow to metastasise
and the incidence of distant metastases is rela-
tively low, irrespective of the histological charac-
ters of the tumour. On the other hand, once
the neoplasm has penetrated the musculature
and has reached the prevesical fat, dissemination F16. 1092.—Sites of carci-
via the numerous lymphatic channels and, to- E’f_’f‘,ﬂ;ﬁ.ti‘;ﬂ‘:};i‘f;;ﬂéﬁ:;’"“"
ward the bladder-base, the vesical venous plexus
affords plentiful opportunities for would-be metastases to escape—and escape
they do—into the lymphatics, to reach the lymph nodes along the externaliliac
and common iliac vessels, thence to the para-aortic lymph nodes and from
there to the mediastinal lymph nodes. By the blood-stream they can be
swept to the lungs, liver, bones or the brain.

Clinical Features.—Benign Papilloma.—Painless, bright red, intermittent
hamaturia is the only symptom for a long period. The ha&maturia may last
for a few hours or a few days, and then it ceases. After an interval of weeks
or months, bleeding recurs ; as time progresses the intervals become shorter
and the hzmaturia more severe and of longer duration. Eventually the
resulting anemia may be so severe as to necessitate blood transfusion. Clot
retention sometimes occurs, as also dysuria if the growth obstructs the internal
urinary meatus. A slight ache in one loin is not uncommon, and usually
signifies a commencing hydronephrosis. Occasionally, when papillomata
are multiple or large, there is increased frequency of micturition from a feel-
ing of incomplete emptying of the bladder. Bimanual rectal or vaginal
examination is entirely negative. In 8o per cent. of cases painless hematuria
remains the only symptom and sign.

Malignant Neoplasm.—In 95 per cent. of cases the initial symptom is
intermittent hematuria, which eventually becomes continuous. It is a sad
fact that in spite of this ominous sign more often than not twelve or more
months elapse before the patient presents for treatment, and this is not always
the patient’s fault. Occasionally (in carcinomatous ulcer) the first symptoms
are those of severe cystitis. In all cases sooner or later cystitis supervenes,
and painful, frequent, blood-stained micturitions are the dominating symp-
toms in established cases. As time goes on, strangury occurs at the end of
each act of micturition. A late manifestation due to nerve involvement is
pain referred to the suprapubic region, the groins, perineum, the anus or
down the thighs. “ Oh, Lord, when Thou takest me, take me not through
my bladder,” was the nightly prayer of an old surgeon living in London.

Pierre Aboulker, Contemporary. Chef de Service, Hépital St. Louis, Paris.
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Investigation:

Examination of the Urine.—If necessary the urine is examined for
microscopical evidence of blood. A midstream specimen should always be
sent for culture.

Excretory Pyelography.—QOccasionally the preliminary plain film shows
a faint shadow of an encrusted neoplasm of the bladder. As a rule in cases
of papilloma, excretory pyelography displays normal
kidney function. When the neoplasm is obstructing
a ureteric orifice, dilatation of that ureter will be
apparent. Inthecaseof a large neoplasm a filling de-
fect of the bladder (fig. 1093) is likely to be revealed.

Cystoscopy 1s the mainstay of diagnosis. It
should be performed in every case of hamaturia.
The main cystoscopic appearances of bladder
tumours have been described under ‘Pathology’.

Following cystoscopy, but before any trans-

s, 065, —CsousEh urethral operation or biopsy is undertaken, the
in a case of malignant following important examination is made.
papilloma of the right  Bimanual palpation under general anzs-

thesia (recto-abdominally in the male and recto-
vaginally in the female), with the patient’s abdominal musculature completely
relaxed and the bladder absolutely empty, is of salient importance in de-
termining the stage of progression of the neoplasm and the potentialities of
a cure by any given method. When a papilloma is impalpable, it is most
unlikely that it has invaded the deeper layers of the bladder wall. While
a very large papilloma sometimes can be felt, the tumour is mobile within
the bladder (fig. 1094 (A)). When a localised but definite thickening can be
made out which is as movable as one would expect the bladder to be, it is
probable that the bladder wall is infiltrated, but not penetrated (fig. 1094 (B)).

F1G. 1094.—Clinical assessment of the
bimanual palpation. (Afrer D. M. Wallace.)

?n the other hand, if in addition the mass is larger than would be expected
rom the cystoscopic appearance but is not fixed, extravesical spread (fig.

stage of progression of a bladder tumour by

:;94 (Ei)l) clzilas certainly occurred and the ultimate prognosis, irrespective of
to rgtlIl]::‘El:) 0?137 feﬁfat?%ent, » ptztla)ri When a mass is easily palpable, fixed
.. 15 (Ig. 1094 and firm to stony- ' i
palliative measures alone are advigable. P eyl I CnsEan
ﬁOIhe cageﬂﬂ studies Of.. H. J. Jewett have shown that the degree of infiltra-
» @S adjudicated by bimanual palpation under general or spinal anzsthesia

H,
ugh J. Fewerr, Contemporary, Urologist, Yohns Hopkins Hospital, Baltimore, U.S.A
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is a more valuable criterion of potential curability than the degree of malig-
nancy revealed by histological studies. As will be appreciated, the adversary
of the method is obesity. |

Biopsy.—The removal of a tiny piece of tissue is useless in most instances
—the biopsy must be adequate, by which is meant removal of a large piece
of tissue with a resectoscope, a procedure necessitating complete anasthesia
(Gershom J. Thompson). It is also important to submit for histological
examination a piece of tissue as near to the bladder wall as possible and,
even more important, a piece of tissue that includes the underlying vesical
wall itself. Another method of obtaining a biopsy specimen, suited particu-
larly to large growths and doubtful areas of exuberant mucosa, is by means of
cystoscopic rongeur forceps (see fig. 1069), the jaws of which are hollowed,
and can be made to bite. An advantage of this method is that a specimen
obtained in this way is not seared by heat.

Treatment:

While the treatment of a solitary pedunculated papilloma is standardised
except for comparatively minor details in technique, the same being true if a
few seedlings are present, as we proceed from the probably malignant to the
undoubtedly malignant bladder tumour, so the gulf of controversy as how
best to eradicate the neoplasm widens. At the present time vacillation
between ultra-radical operations to wholly conservative measures 1s to some
extent influenced, on the one hand, by the appearance of new isotopes or new
methods of applying them, and, on the other, by better methods of diverting
the urinary stream after removal of the bladder.

Cystodiathermy.—The widely employed method of destroying benign
papillomata is coagulation diathermy applied by an electrode through an
irrigating cystoscope. .A small solitary papilloma can be treated satisfac-
torily, employing local an@sthesia of the urethra, the patient being ambulatory.
For larger growths a general or spinal anasthetic
is given which permits more massive fulguration,
but necessitates in-patient treatment. If daughter
growths are present, they are fulgurated first.

The electrode is made to impinge upon the surface of
the tumour, and the current is switched on. Blanching
and coagulation occur in that part of the tumour in
contact with the electrode, with the formation of bubbles
of hydrogen (fig. 1095). When a considerable number
of villi have been destroyed, the electrode is withdrawn
and applied to another area. dOften the electrode adheres
to the fulgurated tissues, and on withdrawing it pieces o
of coagulated tissue are adherent to it, and the elec- mg-rley ;foaggép_iﬂcoﬁ th :]:e
trode must be removed and scraped. The process is re- bladder.
peated until all the growth has been destroyed or the
medium becomes too cloudy for further progress. At the close of the operation
the bladder is washed out with I:4,000 silver nitrate, and 3 ounces (100 ml.) of
the solution are left in.

Sulphafurazole is prescribed and the patient is recystoscoped in four weeks’
time, when further treatment is carried out if necessary. Larger papillomata

Edwin Beer, 1876-1938, Surgeon, Mount Sinai Hospital, New York, introduced fulguration
of bladder tumours in 1910.

Gershom §. Thompson, Contemporary. Head of Section, Urology, Mayo Clinic, Minnesota, U.S.A.
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can be destroyed more quickly by Kidd’s diathermy cystoscope. Instead
of the necessarily small electrode that must be used with a standard cysto-
scope, in Kidd’s instrument a relatively large ball electrode is incorporated
on the beak of the cystoscope, Viz. ——
Excision with a resectoscope is indicated when the AR
tumour is too large to be destroyed at one (or at the most two) sessions of
cystoscopic electroscopic coagulation, and especially for
small papillary carcinomata with little or no infiltration.
The instrument used for this purpose is a modification of
the diathermy-cutting loop prostatic resectoscope with a
longer shaft than that employed for the prostate. Trans-
urethral electro-excision is conducted under general or
spinal anesthesia. After the main part of the tumour
Tond: 1096~ has been sheered away, electro-excision of the base flush
tro-excision of the with the bladder wall (fig. 1096) is accomplished.

stalk of a peduncu- : . . :
lated papilloma, the Cautiously a slight gutter-is then made beneath the site

head of which has Of attachment. Avoidance of downward pressure mini-

been removed by - : ;
nrevious cuts, mises perforation of the bladder—the leading danger of

this excellent method. The irrigating fluid should be

distilled water, in which tumour cells exfoliated during the procedure are
unlikely to survive. |

Transvesical Excision of a Large Villous or a Malignant Papilloma.—
The bladder is distended with 1 : 4,000 silver-nitrate solution and the viscus is
exposed by a suprapubic
incision. The contents of
the bladder having been
evacuated by a trocar
and cannula (fig. 1097),
which permits suction

of the fluid contents so FIG. 1097.

that none is spilled, the edges of the abdominal wall are covered with packs soaked

In silver-nitrate solution or 60 per cent. alcohol, as a precaution against contamina-

) o ~ tion of the wound by detached tumour cells. The

p Dbladder is opened, and after placing the patient in
Trendelenburg’s position, a self-retaining retractor is
inserted. The surface of the tumour is lightly coagu-
lated (with the object of prevention of detachment of
cells). It is then picked up with toothed dissecting
forceps as near the bladder wall as possible. An inno-
cent tumour can be elevated so that there is a sub-
stantial pedicle of normal mucous membrane. This
1S transected with the diathermy needle. After coagu-
lating bleeding-points, the area from which the papil-
loma sprang is electro-coagulated. In the case of a
sessile neoplasm, a diathermy loop electrode (fig. 1098)
allows excision of the tumour down to, and including
a fraction of, the muscle layer. This accomplished, the
cut surface is lightly fulgurated. The bladder can then
1(3:?) closed with indwelling urethral catheter drainage.

_ rrugated rubber drain _ : e
FIG. 1098.—Transvesical also necessary, age of l'.hel prevesical space 1
excision of a bladder tumour

{rmotctfe diat.f‘hferﬂlemp “elec- Follow-up.—After the papilloma has been de-
+ (After A.R. C. Higham,) ~ Stroyed, endoscopically or by open operation, it 1S

Surgeon-in-charge of the Genito=Urinary Department, The London Hospital.

Francis Seymour Kidd, 1878-1 934,
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essential that the patient be examined cystoscopically, commencing at three-
monthly intervals and, if there is no recurrence, gradually lengthening the
interval to one year. In 30 per cent. of cases there is no recurrence. In
the remainder there are recurrences, either at the site of the original lesion
or in another part of the bladder, but as a rule they can be kept under control
with regular cystodiathermy.

Additional or Alternative Methods:

(a) Implantation of Radon Seeds.—Through the opened bladder the seeds
are inserted into the site of origin and the immediate (1 cm.) vicinity of the excised
tumour, sufficient seeds being inserted to deliver a maximum dose of 7,000 r. It
is advisable to insert a Foley’s catheter and to fill the balloon with a saturated solution
of lead nitrate; this acts as a screen against radiation of the opposite side of the
bladder (R. Darget). The bladder is then closed with the foregoing urethral catheter
drainage. The advantage of radon over radium is that the seeds need not be removed.

(b) Implantation of Radioactive Gold Grains (***Au).—The gold grains are a
fraction of the size of radon seeds, and are inserted by means of a repeater gun, which is
loaded with fifteen of these minute cartridges. This isotope has a half-life of twoand a
half days, and its emanations are such that it is necessary to collect and save all urine
of the patient until the isotope half-life has expired. Further, it is necessary for the
operator, and particularly his first assistant (who operates the gun), to be protected.
Emanations from the bladder are screened by the lead plates shown in the illustration,
but if several patients are to be treated in this way within fourteen days, the assistant
must be protected more effectively. As a rule the neoplasm is resected endoscopi-
cally not quite flush with the bladder wall. Three days later, when bleeding has
ceased, after the bladder has been distended a cystoscope is
passed. The assistant then directs the needle of the gun into the
bladder above the pubes. The cystoscopist holds the cystoscope
in one hand and takes the needle of the gun in the other, and
directs its point near the base of the growth. The assistant fixes
the gun, and fires, viz. ——
These manceuvres are repeated until the desired number of gold
grains (seven to fifteen) have been implanted into the base and
vicinity of the tumour. In the female, the needle of the gun can
be inserted along the urethra or through the anterior wall of the
vagina by the operator himself. .

(c) Radioactive tantalum wire (**TA) has a long half-life (four months), and
it therefore can be stored in the hospital ready for use when required, instead of hav-
ing to be obtained from an atomic pile for each patient. Another advantage is that
the wire is fully active during the whole of its sojourn in the bladder wall ; conse-
quently the dose is controlled, not by multiplying the wires, but by one (or at the most
two) standard wire left in for a sufficient time. The wire is bent hair-pin fashion
with a loop provided at the blunt end. Through the opened bladder the sharp ends
of the wire are drawn beneath the base of the tumour by means of a twin boomerang
needle, which enters and emerges some millimetres from the periphery of the neo-
plasm. The wire having been inserted, a plastic or rubber
catheter is passed from the external urinary meatus and its tip
is attached to the loop of wire by a stitch, viz. >
The bladder is then closed. The ability to remove the wire at
will by merely withdrawing the catheter facilitates giving an
exact dose of radiation (D. M. Wallace). The precautions
detailed above concerning the patient’s urine must be observed. -

(d) Nylon sutures containing radioactive cobalt (*°Co.) are inserted in the
same way. V. Vermooten stresses that the bladder be mobilised (see partial cystec-
tomy) before it is opened, so that with a finger on the outside of the bladder opposite
the tumour the sutures can be inserted as near the outer surface of the bladder as
possible.

(¢) Deep X-ray Therapy.—At a prima facie perusal the views expressed on the
value of deep X-ray therapy of bladder tumours unsuitable for resection and those
that recur quickly after resection appear diametrically opposed. The larger number
Raymond Darget, Contemporary. Professor of Urology, Faculty of Medicine, Bordeaux.

Dgﬂfd Mitchell Wallace, omempararf:vr. Surgeon, St. Peter’s Hospital for Stone, London.
Vincent Vermooten, Contemporary. rologist-in-Chief, Parkland Hospital, Dallas, Texas, U.S.A. )
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of surgeons incline to the view that the intractable irradiation cystitis with diminished
bladder capacity and the proctitis or vaginitis that the patient suffers as a result of
this form of irradiation, together with the nausea and vomiting, hardly merit the few
lasting favourable issues. Other surgeons emphasise an absence of such complica-
tions and a favourable response in about 30 per cent. of cases, but as a rule six months
must elapse before the improvement is noticeable cystoscopically. The explanation

of this seeming paradox is that the favoured few are able to refer their patients to a
department equipped with a 4,000,000-volt linear accelerator.

) Intracavitary Irradiation.—A solid source of radiation (radium or radio-
active cobalt (°°Co.)) is placed in the centre of a balloon catheter, which is passed
into the bladder. The balloon is then distended with air. Another techmique 1s to
employ a radioactive solution of sodium or bromine to distend the balloon. Both
methods have been tried on an extensive scale. The results have been disappointing
because (@) the balloon compresses and flattens papilliferous growths against the
bladder wall, so that only certain fronds receive the full impact of the irradiation;
(b) in the case of solid growths, a dose sufficient to penetrate the thickness of the neo-
plasm will damage the normal part of the bladder. Theoretically a colloidal solution
(little or no absorption of the colloid solution occurs) containing suspended radio-
active gold should be most effective, for a very superficial dose is delivered, and the
solution reaches the whole surface of every frond. However, here again the results
have not fulfilled expectations, and the dangers of irradiating the members of the
staff is a constant worry.

Excision of a Part or the Whole of the Bladder:

Partial Cystectomy (syn. Segmental Resection).—Although employed almost -
entirely for soliq types of tumour, which are more malignant than the papilliferous,
this operation gives a five-year cure rate in 45 per cent. of cases. It is the operation
par excellence for endometrioma of the bladder, Its disadvantage is that many malig-
nant tumours of the bladder are situated near the trigone, where the operation 1s
inapplicable. In a few clinics this operation has been abandoned in favour of other
methods. After exposing the bladder, the first step is to mobilise the organ. The
prevesical fat is dissected from either side of the urachus so as to enable this structure
to be clamped, divided and ligated. The lateral walls are dissected from the peri-
toneum, exposing the terminal ends of the ureters. That side of the bladder con-
taining the growth is freed, so that the finger can reach well beyond the site of neo-
plastic infiltration. During this stage of the operation the peritoneum is sometimes
opened madveri':e_ntly, in which case the hole is closed by a purse-string suture. As
a result of mobilisation, a large part of the bladder can be drawn out of the wound.
The bladder is emptied, opened and the incision into it is extended to within 1 inch
(2-5:1:1::1.) of the growth w11:h the diathermy knife. That part of the bladder contain-
ll;ig 1d e growth, together with a surrounding inch of the whole thickness of healthy

adder wall, is excised. When the neoplasm is situated near a ureteric orifice, the
ureter should be divided before the excision is carried out, and after the excision has

been completed, transplantation of the ureter into
the bladder is performed. The defect in the
bladder is closed by an inner continuous suture
and an outer layer of interrupted sutures, provision
being made for the introduction of a Malécot
catheter. The abdominal wall is closed with

drainage of the prevesical space by a piece of cor-
rugated rubber.

Subtotal Cystectomy.—Like total cystec-

tomy, the operation is conducted intra-peritone-

FIG. 1099.—Subtotal * : -
leaving 031% g tggn:fﬁtcﬁ“ﬂlf ally. The whole of the bladder is mobilised to

: the entrance of the ureters i wall

cons er
construction of a new bladder from  posteriorly and to within & fingecss-breadth of the
supply intact. (Afrer w. C. Shnzm?::er internal urinary meatus anteriorly. A new blad-
et al.) | iﬁiﬁsﬁge&mgsmafd, utilising a segmentofileum
along i . h ood supply intact, the graft being split
teﬂcgl;;icllzgg;hﬁer tSl?me have found that if the donor intg;tine is,split iar the n%esgn-
be brought into € mucous membrane has been removed the remaining coats can
apposition (fig. 1099 (A)) in such a way as to leave the serous surface

E
_ *F;'j'

t



THE URINARY BLADDER 831

facing suitably for the new bladder to be constructed (fig. 1099 (B)) with a serous
lining. In a matter of months the serous lining is said to be converted into stratified
squamous epithelium.

Total Cystectomy.— The indications for total cystectomy are somewhat contro-
versial. Provided the patient is fit to withstand this very severe operation it would
be justifiable to undertake it in the following circumstances : (1) Profuse papilloma-
tosis uncontrolled by other methods ; (2) Multiple tumours of high-grade malignancy,
believed to be confined to the bladder; (3) Carcinoma involving the bladder neck
in either sex; (4) Recurrences in a small contracted bladder that has resulted from
oft-repeated conservative operations; (5) Recurrence after well-chosen partial
cystectomy.

Operation.—With the bladder empty, right lower laparotomy is performed, and
the incision is carried down far enough to expose the upper half of the symphysis pubis.
The peritoneum having been opened, the iliac and para-aortic lymph nodes and the
liver and the kidneys are palpated. Having decided to proceed, the operating table
is tilted and the ureters are isolated and divided as low as possible in the same way
as described on p. 789. A suitable rubber catheter is passed along the lumen of each
ureter, and the urine is allowed to drip into a bottle placed away from the operation
area. No harm will result from ligating the internal iliac arteries ; this step greatly
minimises subsequent hamorrhage.

In the operation of pelvic evisceration (see p. 664) it has been found that to make
no attempt to suture the peritoneal floor results in fewer cases of post-operative
intestinal obstruction than if a tense sutured diaphragm is left stretched across the
empty pelvic basin. The same principle has been applied to the operation of total
cystectomy, and instead of tediously separating the peritoneum from the fundus of
the bladder, a large disc of pelvic peritoneum centred on the area attached to the
underlying bladder is isolated by encirclement with a scalpel. To accomplish this
the peritoneum is incised along the brim of the bony pelvis anteriorly, from one in-
cision used to display the ureter to the other, while posteriorly this incision extends
from these lateral sites across the bottom of the rectovesical pouch in the male or
the pouch of Douglas in the female. So commences, from above, the dissection
en bloc of the bladder and its overlying peritoneum, together with the prostate and all
the fascia and fat surrounding these structures, while in the female, instead of the
prostate, the uterus and the greater part, or all, of the urethra is included in the block
of tissues to be removed. Throughout the operation the dictum is ‘ shun the bladder!”,
by which is meant that the operator keeps the dissection so far away from this organ
that its walls are seldom even seen, let alone touched or grasped in any kind of forceps.
- The dissection commences behind the pubes and extends laterally, sweeping all fat
and fascia of the retropubic space backwards, mainly by means of a swab mounted
on a holder. This clearing process is effected on either side until the obturator
vessels and nerve are seen. Frequently there is a small artery and corresponding
vein passing from the obturator vessels to the bladder. This vascular bundle must be
divided between ligatures.

One of the most important steps of the operation is to find the correct plane of
cleavage between the prostate and the rectum. This is accomplished in the following
way : the vas deferens is identified and followed proximally. En route this will lead
to the superior and inferior vesical vascular pedicles, which are ligated and divided.
Proceeding along the course of the vas, a seminal vesicle beneath a layer of fascia
comes into view. When the fascia covering both seminal vesicles has thus been
displayed, the vasa are ligated and divided some way from their termination,

The stage is now set to find the correct plane between the prostate and the fascia
covering the rectum. It is essential to see clearly (not dissect) each seminal vesical
through its covering of fascia, paying especial attention to the lower borders of the
vesicles. At this level the fascia is incised transversely (fig. 1100), and dissecting
scissors are inserted. Keeping close to the lower border of the vesicles, the incision
is deepened in the direction of the base of the prostate. This leads to the space of
Proust between the prostate and the rectum, and only after this has been found for
the first time in the operation blunt-finger dissection is employed to separate the
prostate from the rectum.

In this way the lateral true ligaments of the bladder (the pubo-prostatic ligaments)
are defined on either side. These ligaments contain many veins of the inferior vesical

Fames Douglas, 1675~1742, Physician to Queen Caroline, wife of George 1.

P, T. Prauuidfmﬂ'bzd the space in his M.D. thesis Sur la Peritonite (Paris, 1822), No other particulars of him
are obtainable. . .

——
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plexus ; therefore it is expedient to clamp them in right-angled hysterectomy forceps
before dividing them. After the bladder has been removed, the clamp, first on one
side and then on the other, is taken off and individual bleeding-points are ligated.
The last attachment of the bladder—the
membranous urethra—is severed as
follows : with the left index finger be-
hind the apex of the prostate and the
thumb in front, the prostatic urethra is
pinched (to prevent spill). Exerting
upward traction on the prostate, the
membranous urethra can be drawn into
the pelvis sufficiently to permit its tran-
section with a scalpel or scissors, where-
- upon prostato-cystectomy has been
accomplished. Remaining bleeding
vessels are ligated. For total cystec-
tomy to be truly radical, the lymph
vessels and nodes of the pelvis at least
up to the bifurcation of the ihiac artery
should be included, but of necessity
this increases the operating time and
the mortality.
Diversion of Kidney Urine.—Until
F1G. 1100.—Finding the plane of cleavage ~ recently the standard practice was to
between the prostate and the rectum. (After implant the ureters into the sigmoid
T. Millin and F. Masina.) colon or, if the condition of the patient
. was giving rise to anxiety, to perform
cutaneous ureterostomy in the hope that at a later date internal transplantation could
be substituted. To-day the trend of current opinion is that ileo-ureterostomy is
much to be pre_,ferred, as it obviates or greatly minimises the three inherent dangers
(ajzi dl;fgem-cohc anastomosis, to wit infection, stenosis and hyperchloremic
Ileo-ureterostomy.—A coil of ileum, with its blood supply intact, is isolated as
described on p. 817. The left ureter is brought through ttlfg gelvic n::esocolon, and

after the ureter has been cut obliquely, end-
to-end anastomosis is performed between the
ureter and the left open end of the intestine.
The right ureter is also cut obliquely, and it is
joined to an elliptical opening made in the side
of the coil (fig. 1101). In each case the an-
astomosis is effected by the method of Nesbit
(fig. 1102), which
greatly minimises
stricture formation at
the site of the anas-
tomosis. The coil of
intestine is tacked
lightly to the peri-
toneum of the anterior F1G. 1102.—Another
. abdominal wall at the method of performing
IG. 1101.—Ileo-ureterostomy, level of the pelvic ileo-ureterostomy.
(After C. Wells.) brim. Thedistalend (After R. S. Nesbit.)

f the coil is b h
out through a stab incision in the ri ” FOLgOE .
of the intestine to the 1:)+l=.tril:l:m:ne:ulfll.r1 ght ‘ower abdomen, and because of the anchoring

: _ the opening is made a little lo is the case
when ileostomy is performed for ulcerative colitis. The methowcf rott'h aa;c;foring the

ileostomy opening to the abdomi :
In no way differs from that dggélr?tidw f:l:]111JI ;n c;;;l :e after-care of the orifice so formed,

Reed M. Nesbir, Cunrempurmw.‘ Urologist-in-Chief,

University Hospital, Ann Arbor, Michigan, U.S.A.



CHAPTER XXXIV

THE PROSTATE AND SEMINAL VESICLES
HAMILTON BAILEY

Embryology.—The prostate arises from the primitive urethra as a series of solid
buds (fig. 1103); in a matter of weeks these become canalised. Budding takes place
into the surrounding mesenchyme, which becomes differentiated
into the muscular and connective tissue of the gland. In man,
the buds arise from all sides of the urethra, and can be arranged
into five groups—anterior, middle, posterior, and two lateral.
These are the forerunners of the lobes of the prostate. The buds
which go to form the anterior commissure (it is hardly worthy of
being designated as a lobe) are formed only in man and the great
anthropoids.

Skene’s tubules that open into the female urethra are the
homologues of the prostate.

Surgical Anatomy.—As can be seen in transverse section (fig.
1104), embedded in a dense fibromuscular stroma lie the glandular FI1G. 1103. —
| elements of the prostate and  The prostate to-
theirducts which, forthemost ~ Wards the end of
part, open into the postero- ﬂ;‘e fourth month
lateral grooves on either i)ifc lgt{,af_“mqe

. . = S€mil-
side of the verumontanum. pa]vesicle, PU=

. . 3

The epithelium of the whole  prostatic utricle.
of the glandular system 1is  (4fter E. J. Evati).
columnar. Commencing
peripherally, and passing centralwards, beneath
the anatomical capsule lie the long branched
prostatic glands proper. From accumulated

F1G. 1104.—Distribution of the nor- ~ experience this region is named the carcino-
mal glands of the prostate, transverse  matous zone. Beneath this thick envelope, and
section. (After J. C. B. Grant.) separated from it by an indefinite capsule, lies

another mass of secreting elements, also
branched. These are the submucosal glands—and the zone that they occupy is
‘known als tllle ?ldenoi::latous zo?le. Still nearer the urethra are the unbranched
nds whose 1
mucosal glands whose mouths open directly SPHINCTER

into the urethra. OF BLADDER

URETHRAL
GLANDS

{ANA
CAPSULE

Into. the prostatic urethra, therefore, open
the prostatic ducts proper, the ducts of the
submucosal and mucosal glands, as well as

common ejaculatory ducts and the prostatic p:'o%?;n c

utricle (see fig. 955, p. 716). No wonder POUCH

that chronic infection of the prostatic urethra MIDDLE LOBE

- 1 ttoe (1i ! COMMON

is d1fﬁcul to eradicate B ACULATORY
DUCTS

Turning now to the macroscopical arrange-
ment as seen in sagittal section, it is essential to  FIG. 1105.—The surgical sub-
appreciate clearly certain relationships and divi- divisions and relationships of the
sions of the ptrostate set out in fig. 1105. The prostate.
middle lobe is that part of the prostate included between the common ejaculatory
ducts and the prostatic urethra, This middle lobe contains more secretory

Alexander §. C. Skene, 1838-1900, Surgeon, Long Island College Hospital, New York,
S-Prs-—'-ss
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plexus ; therefore it is expedient to clamp them in right-angled hysterectomy forceps

ividi  After the bladder has been removed, r._he cla:.np, first on one
Eizf:r:nfiliiféﬁgo?:m other, is taken off and individual bleeding-points are ligated.
The last attachment of the bladder—the
membranous urethra—is severed as
follows : with the left index finger be-
hind the apex of the prostate and the
thumb in front, the prostatic ur:thra is
pinched (to prevent spill). Exerting
upward traction on the prostate, the
membranous urethra can be drawn into
the pelvis sufficiently to permit its tran-
section with a scalpel or scissors, where-
upon prostato-cystectomy has been
accomplished. Remaining bleeding
vessels are ligated. For total cystec-
tomy to be truly radical, the lymph
vessels and nodes of the pelvis at least
up to the bifurcation of the iliac artery
should be included, but of necessity
this increases the operating time and
the mortality. _
Diversion of Kidney Urine.—Until
‘recently the standard practice was 10
implant the ureters into the sigmoid
colon or, if the condition of the patent
was giving rise to anxiety, to perform
cutaneous ureterostomy in the hope that at a later date internal transplantation could
be substituted. To-day the trend of current opinion is that ileo-ureterostomy 15

much to be preferred, as it obviates or greatly minimises the three inherent dangers
of uretero-colic anastomosis, to wit

F16. 1100.—Finding the plane of cleavage

between the prostate and the rectum, (Afier
T. Millin and F. Maszina.)

c s infection, stenosis and hyperchlorzmi -
acidosis. il
lleo-ureterostomy.—A coil of ileum, with its blood supply intact, is isolated & -

described on p. 817.

The left ureter is brought through the pelvic mesocolon;

to-end anastomosis is performed between the

(fig. 1102), which
greatly minimises
stricture formation at \
the site of the anas- \,H

tomosis. The coil of {

intestine is tacked
lightly to the peri-
toneum of the anterior

FiG. 11071 ~—Ileo-ureterost

(After C. Wells.) brim. The distalend (Afrer R. 5. Neshit).

of the coil is brought -

hen ileostomy } opening is made a little lower T-han“’the
e-::-stnﬂfy 'Zil'élarllirrmlg5 tﬂeif?bfid ;ﬁ;ﬁ‘iﬂﬂﬂraﬁw gulitis. ?I“;m method 'm@:ffamgfmcd
i : - v wall, -ca orifice 0 IEE
In'no way differs from that described on ;"_1 %gﬂ after-care of the o e 0
Reed M. Nesbi, Contemparary, Urologist-in-Ghief,

University Hospiral, Ann Arbor, Michigan U5
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CHAPTER XXXIV

THE PROSTATE AND SEMINAL VESICLES
HAMILTON BAILEY

Embryology.—The prostate arises from the primitive urethra as a series of solid
buds (fig. 1103); in a matter of weeks these become canalised. Budding takes place
into the surrounding mesenchyme, which becomes differentiated
into the muscular and connective tissue of the gland. In man,
the buds arise from all sides of the urethra, and can be arranged
into five groups—anterior, middle, posterior, and two lateral.
These are the forerunners of the lobes of the prostate. The buds
which go to form the anterior commissure (it is hardly worthy of
being designated as a lobe) are formed only in man and the great
anthropoids.

Skene’s tubules that open into the female urethra are the
homologues of the prostate.

Surgical Anatomy.—As can be seen in transverse section (fig.
1104), embedded in a dense fibromuscular stroma lie the glandular F16. 1103. —
| elements of the prostate and  The prostate to-
their ducts which, for the most wards the end of
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of the glandular system is (After E. j. Evatr).
columnar. Commencing
peripherally, and passing centralwards, beneath
the anatomical capsule lie the long branched
prostatic glands proper. From accumulated

F1G. 1104.—Distribution of the nor- experience this region is named the carcino-
mal glands of the prostate, transverse matous zone. Beneath this thick envelope, and
section. - (After 7. C. B. Grant.) separated from it by an indefinite capsule, lies

another mass of secreting elements, also
branched. These are the submucosal glands—and the zone that they occupy is
known as the adenomatous zone. Still nearer the urethra are the unbranched
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Into. the prostatic urethra, therefore, open
the prostatic ducts proper, the ducts of the
submucosal and mucosal glands, as well as

common ejaculatory ducts and the prostatic POST
utricle (see fig. 955, p. 716). No wonder pggst-jrg{‘lc
that chronic infection of the prostatic urethra MIDDLE LOBE
is dxfﬁcult to eradicate! Esfcﬂﬂ?_gRY
Turning now to the macroscopical arrange- | DUCTS
ment as seen in sagittal section, it is essential to F1G. 1105.—The surgical sub-

appreciate clearly certain relationships and divi- divisions and relationships of the
sions of the prostate set out in fig. 1105. The prostate.

middle lobe is that part of the prostate included between the common ejaculatory
ducts and the prostatic urethra, This middle lobe contains more secretory
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