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PREFACE

Titmr are very few surgeans to-day who could honestly claim to feel
cqually confident ®hen operating Inuide the skull the thorax and
the abdomen  Ths is not due to the fact that surgical technigues are
becoming more difficult or more numerous, but rather to the fact
that the Indications for each operation are becoming more sclective
while the aliernative and the ancillary methods of treatment are
becoming more complex

The surgical techmque of an operation i penerally much casier
ta master than the indications for its use and it is not the operative
surgery which Is becoming specialized so much as the study and
treatment of the surgical pathology Nowhere is this more truc
than in urology

It 1s becomung increasingly difficult to read all of the cver growing
volume of urologeal literature, let alonc glance through the general
surgwcal journals as well  1tas even mor. difficult to deczde from the
Literature what constitutes a real clinical advance rather than an
additon to our sclentific knowledge  Although most of this
scienufic knowledge wall inevitably lead to further clinical advances
in due course, such advances are not a continuous process. There
are long periods dunng which from the patients point of view there
are no advances, cven though our data ort the particular subject may
be increasing rapidly

This book deals only with aspects of urology in which new data
are accumulating, or 1n which recent advances have occurred. My
colleagues, who have contributed to the work could all be regarded
as speciabists within a speclality and [ am extremely grateful to them
for their co-operation. We have attempted to discuss recent
advances rather than review recent bterature and would apologize
for omissions and commissions which may appear obvious to all in
a few yaans time

I wish to express my thanks to the many authors who have
allowed me to use their fllustrations and blocks while I am par
ticularly grateful to Miss Freda Wadaworth, the medical artist at the
Tnsutute of Urology for the outstanding quality of her Hlustrations
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My thanks are also due to Mr E. Stnde AIB.P of the P
graphic Department, Hillngdon Hospital, and to Mr I
Bartholomew AILBP A.R.PS of the Photographic Depan
1 the Institute of Urology for the X rey and other photogr
reproductions throughont the text.

It has been & preat privilege to work with Messrs. J & A Chu
in this venture.

Howarp G Hanp
LoxpoN
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CHAPTLR 1

MEDICAL PROBLEMS IN UROLOGY
b
A R. Harmrson

PHYSIOLOGY

N health the volume and composition of the extracellular fluid
remams \intually constant largely due to the activity of the kidneys
However although the stability of the internal environment depends
on renal function the converse Is partially true for if there are gross
disturbances of the body fluds, from whatever cause then renal
function may suffer Tt is necessary 1o have some knowledge of the
physiology of the Lidneys and the body fluids 1n order to understand
and treat renal failyre.  Only an outhne of these extensive subjects
can be given here with more emphasis on the important advances
than on the well established facts.

Renn) Fonctlon

The kidney in performing its regulatory function is required to
excrete metabolie end products, foreign substances and surplus
normal constituents of the body flurds, and in addition to conserve
substancts such as plucose nmino-ncids, water and clectrolytes
which are necessary to the body  The unne formed wll therefore be
at one and the same time, both more and less concentrated than the
blood plasma 1n respect of different solntes.

Knowledge of renal phyniology has not changed in broad outline
nince Marshall showed that tubular excretion occurred and Cushny s
theory of filtration and reabsorption was finally modified Since
then however many of the details of renal function have become
clearer and quantitative measurement of different aspects of function
has become possible

1t 15 convenient to consider renal function in three stages renal
rau. 1 1



2 MEDICAL PROBLEMS IN UROLOGY

blood flow glomervlar function and tubular function Before
doing 30 1t may be as well to remind the reader of the principle of
clearance tests, which figure promunently 1o researches in renal
physiology

If the concentration of any substance 1n the unne 3 U mgm./mL
and the rate of unne formation is ¥ ml /mun., then U X ¥ mgm of
this substance are excreted per mumite

If at the same tume, the plasma conceatration of this substance 1s

UxV
P mgm./mL then P ml of plasrma must have been cleared of
the substance per minute.

Renal Blood Flow

There is 2 very large renal blood flow  Smiuth et al (1938) showed
that, when present 1n low concentrations in the plasma, the substance
diodrast appeared in the unne at such a rate that about 700 mL of
plasma must have been cleared of 1t per minute. Sodium p-amino-
hippurate (PAH) was shown to be cleared at the same rate and these
clearance rates were thought to represent the total renal plasma flow
‘Warren ef al (1944) were able to make simultaneous analyses of
artenal and renal vein blood by catheterisation of the renal vem and
show that PAH was virtually removed from the blood in one passage
through the kidney This confirmed the hypothens that the PAH
clearance is & measure of renal plasma flow

Glomerniar Flitration

Although actual analyms of the flind in the capsular spece, as was
achieved by Richards (1938) 1n the kidneys of amphibua, is obviously
impossible in man it 15 umversally accepted that at the glomerulos
there 15 2 umple physical process of filtration of the plasma through
the glomerular capillares the flwd formed being a protan-free
replica of plasma—an ultra filtrate  The effectrve filtration pressure
tsLh.ebloodemurcmthecﬁpﬂlmalcuthcoppodugmmouc
pressure of the plasma proteins and the pr within the
space.  The wmhin clearance test devclopcd by Homer Smith and
hus colleagues (1951) provides a method of measurement of the rate
of formation of filtrate, for nulin is filtered at the glomeruli but
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neither excreted nor reabsorbed by the tubules  In the healthy adult
man the rate averages 130 ml /min  or over 180 hitres n day  This
test 1s acknowledped to be valid in health and probably measures
the rate of glomerular filtration in the discased Lidney but there is
a posubibity that inulin might diffise back to the blood strcam
through the tubular epithelium when this 13 severely damaged

Tubular Functlon

In broad terms the function of the tubules 1s to modify the
plomerular filtrate in such & way that excretion of the urine formed
will always defend the composition and volume of the extracellular
fluid in spite of the vanable metabolic loads which tend continually
toalter this, This implies a complety and flexibility of function in
contrast to the simple mechanical process of filtration nt the
glomerulus.  The tubular epithelium performs three tasks it re
absorbs some things back to the blood stream excretes others into
the urine and in regulating the acd base balance of the body
synthesises new substances.

Reabsorption.  Clearly most of the huge quantity of filtrate must
be reabsorbed and in normal circumstances virtually all the glucose,
99 per cent of the water and sodium and between 40 per cent and
50 per cent of the urea will be returned to the blood stream

The modern view is that the proxsmal tubule s the site of
reabsorption of glucose and most of the other substances that are to
be retaned.  About 80 per cent of the water accompanies these
solutes leaving a flnd which is approximately isotonic wath blood
plasma.  This phase has been described by Smith (1951) as

obligatory reabsorption **

Mechanbams of Reabsorption. The reabsorption of glucose
requires an active transport mechanism calling for the expenditure
of encrgy for 1t proceeds against concentration gradents  Shannon
and Fisher (1938) showed that the tubules can only handle a limited
quantity of glucose 1n a given time, and when this s exceeded
glycosuria will occur This work has been extended to the
reabsorption of other substances and it now appears that the tubular
transport of amino-acids phosphate, sulphate and vitamin C exhibits
the same phenomenon te. there Is a relatively sharp lmit to its

1-2
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capacity This, the maximal tubular transport capacity measured
in mgm./min 15 often denoted by the symbol Tm. It is of courss
different for different solutes and whereas the Tm for glucoss s such
that at normal plasma concentrations and filtration rates all 1s
absorbed and none 15 excreted, phosphate, having 2 much lower
Tm normally appears 1n the urine.

Sodium and other major electrolytes are also reabsorbed by active
mechanisms limited in scope, but it 15 not possible to determune
a Tm value for them.

Urta in contrast 1s returned to the blood stream by a process of
simple diffumon through the tubular epithellum

The processet so far descnibed are comparatively ngnd, and the
power of fine adjustment which the kidney must possess appears to
reside 1n the dutal tubule. Here the remaimng 20 per cent of the
filtrate is modified 3o that ether a concentrated or dilute unne 13
excreted.  This implies the exstence of mechansms allowing
Teabsorption of water and solutes independently of each other

Reabsorption of Water There are two distinct phases involved 1n
water reabsorption  As already mentioned about 80 per cent of the
water of the glomerular filtrate is reabsorbed 1n the proximal tubuke
sumply because of the osmotic gradients created by the active
reabsorption of solutes such as glucose. This process, controlled
cntirely by osmotic forces cannot vary to meet the water require-
ments of the body

In the dutal tubole active reabsorption of water can occur
independently of solutes and 1t is 1n this stage, which Smuth (1951)
hay called the stage of facultative reabsorption, that the neeessary
adjustments of the rate of water excretron take place. The mechanism
18 controlled by the anticimretic hormone of the postenior pitmtary
and the action of this hormone 15 to increase the reabsorpuon of
water but not of solutes. As & consequence of this conservation of
water a xmall volume of concentrated urine 15 formed. Conversely
when the secretion of the hormone 18 mhibited relatrvely less water
than solutes will be reabsorbed and a large volume of dilute urine
will be excreted. The stimuolus to the secretion of antwdiuretic
hormone 13 an increass in tontcty or osmolarity of the extracellular
{luxd which, in turn, is normally caused by a low ingestion of water
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Naturally there 1s a limit to this process of distal water reabsorp-
tion and, cven when the body can ill spare water and the unnc is of
maximal concentration about 600 ml of unne must be formed 1n
excreting a normal datly load of solutes

The regulation of water reabsorption in the distal tubule is not the
only factor controlling unne volume and concentration  If the
glomerular filtrate contains an increased amount of any osmotrcally
active solute which Is not reabsorbed by the prouimal tubule then
the passive osmotic reabsorption of water at this site will be retarded
Furthermore, the active reabsorption of other solutes may be
diminshed, simply because their concentration in the tubular flud
will fall and 30 increase the osmot foree opposing their reabsorption
As & consequence a preatly increased flow of fluid will be delivered
to the distal tubule, a flow which overwhelms the reabsorptive
mech m this sepr The resul increased unne flow is
termed an  osmotic diuresss.

The studres of Raporport ef al (1949) have shown that when an

ic diuresis is induced by the admi of vanious solutes,
the rate of unne formation ncreases as the solute load 1s increased
but at the same time the total concentration or osmolanty of the
urine decreases, even in subjects who have been deprived of water
However unlike the direns induced by drninking a lot of water the!
osmolarity of the urine can never fall below that of blood plasma. Iz

The ymportant fact which emerges from this concept of osmotic
diuresis is that whenever the kidney has to excrete a large load of any
solute there will be an abnormal loss of water and perhaps of fess
importance, an abnormal loss of other solutes such as sodium.

Platt (1952) suggests that in chronic renal disease the polyuria and
1nability to form a concentrated unne can be explained by osmotic
diuresls  In chronic renal disease the number of functionlng

nephrons is reduced and each will therefore have to take a larger
share of the total sofute load requinng excretion Each nephron
will in consequence be working continually under the stress of an
osmouc diuresis even though the total load of solutes (urea, sodium
etc ) which claims excretion from the body is no greater than normal.
This theory fits certain observations much better than the classical
assumption that the inability to form a concentrated urine Is due to
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damage to the tubular epithehum. In 1892 Rose Bradford showed
that polyuria occurred in dogs when much of the renal parenchyma
was removed surgically In these circumstances it » difficult to
wisualise damage in the tubular epithelium of the surviving nephrons.

Sodium Resbsorption. Sodium conservation s also under hormonal
nfluences, the adrenal cortical hormones—in particular aldosterone
—promoting its reabsorption. However other factors influence the
renal handling of sodium. When the intake of sodinm s low its
excretion 15 diminished and furthermore when there is a sharp
reduction 1n the rate of glomerular filtration then sodiom excretion
will also fall in both cases because a greater proportion of the
filtered sodium is reabsorbed  In addstion the tubular mechanisms
for the excretion of acid products of metabolism allow conservatton
of sodium which would otherwise be lost.

Tuebular Exeretfon

In 1923 Marshall showed that the tubular epithelium had the
abllity to transport phenol red from the plasma to the urine so
proving the exsstence of tubular excretion. Later when the glomerular
filtration rate could be measured accurately it became evident that
other substances were excreted 1n the unne at faster rates than was
possible by filtration alone.  Creatimine and potasaom are naturally
occurring substances excreted by the tubules and many foreign
substances, e.g. penicillin, are handled in the same way

Acid-Bese Regrlation

Normally the acid products of metabolism exceed the basic and
these are neutralised in the body-fluids by combination with base,
very largely sodium, derived from bicarbonate. If the acids were
excreted in combmation with sodium then there would be a raprd
loss of body sodium  The unme pH never drops below about 4 8
which means that the strong acids, such as H,SO, are not excreted
as free acids  However 1n the tubule, mechanisms exist which allow
excretion of acid without a loss of the fixed bases of the body
Essentually these consist of the formation of NH, and H* 1ons by
the tubule cefls. NH, was onginally thought to be derived from
urea, but it is now known to be formed from amino-acids such as
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glutamine by enzymaticactnity  Pittsand Alexander (1945) adduced
evidence to show that hydrogen fons are formed In the tubulc cells
from H,CO, produced from CO, and H,0 under the influence of
carbonic anhydrase  These H fons are exchanged for cations such
as sodium which can be reabsorbed.  This explains the excretion of
NaH, PO, instead of Na, HPO, However the substitution of H*
for sodium 1n NaCl would leave HCI which cannot be excreted as
such, for it 15 a strong acid and almost completely dissociated in
solution  The NH, formed in the cells now migrates to the unine
1n response 10 the increased hydrogen fon concentration and NH (C1
15 excreted.

THF BODY FLUIDS

A major medweal advance has been seen in the improved manage
ment of the dehydrated patient resulting from a better understanding
of the anatomy and physiology of the body fiuds. Only a brel
account of this important subject can be given here, and for a fuller
descniption the reader is referred to the 1946 Croomian Lectures
delivered by Marriott and the monograph of Gamble (1950)

Anatomy and Physlology

The body fluds exist in two man compartments—intracellular
and extracellular and the latter can be further divided mto the
mterstitial fluid and the blood plasma.  All these flulds are watery
solutions, the intracellular water being about 40 per cent, the
ntersyual about 12-15 per cent and the plasma water about § per
cent of the total body weight.

Water moves freely between all compartments and there is also o
free 1nterchange between the plasma and the interstitial flrid of all
solutes except the plasma proteins  The plasma and nterstitial fluid
will therefore have lly the same positl

Substances entening into metabolic processes within the cell must
be able to enter or leave it Nevertheless, the cell membrane behaves
es though it 13 impermeable to the major electrolytes of the body
fluids 1n that quite different concentrations of these are maintained
on ether side of it presumably by processes needing energy
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expenditure.  The composition of the extracellular flud 15 therefore
quite different from that of the fluid wathin the cell though, since the
cell membrane 1s permeable to water they will have the same total
osmolarity The approximate composition of each is shown below

ExTaactitviar Frulp (EC.F) Intraceroar Fromw (LCF)
Catlony Andom Catloos Anloos
Na 1&2mEqfl|Q W mEqfl1 | K 157mEq /1| PO 113 mEq A
K 3 . | HCo, 27 . |Na 14 ,, |Prowin M4
Cs 5 . 30 1, Mg 26 HCO, 10
Mg 3 . HPO, 2,
Ompankc acids 6,
%,
Units of Measurement

In reporting on the chemucal analysis of body fluds 1t 1s obviously
advantageous to expreas the concentration of the vanous electrolytes
1n terms of their chemical equivalence to each other rather than by
their actual weights. The equivalent weight of a substance Is the
weight which will combine with or displace one gramme atom of
hydrogen and a null-equivalent 15 1/1000th pert of this

The equivalent weight of monovalent elements such as Na+ Cl-
K+ 15 equal to their stomuc weight. In divalent elements such as
Cat+ or Mg*+ it will be half the atomic weight and s0 on.

Thus 23 mgm. of Na or 35 mgm. Cl will each be 1 milli-equivalent.
To convert milbgrammes per 100 ml. into milli-cquivalents per litre,
multiply by 10 to give milligrammes per litre, then divide by the
atomic weight of the element concerned and finally multiply by the
valency 1e

mgm./100 ml. x 10
mEQ/l = = e, X ¥alency

The osmotic force exerted by 1ons will be 1ndependent of ther
valency so that a divalent 10n will have the same osmolar value as 2
monovalent one
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The adoption of these units of measurements for body flud
ckectrolytes 15 slmost universal but as yet the mote familiar umts of
grammes and milligrammes are still commonly wed in desenbing
fluids used 1n replacement therapy  a complication which adds to the
difficulty of computing how much of a particular intravenous flwd
should be paven to replace total body deficits

Body Fluld Disturbances

Deficiency of the body flmds L. dehydration can be caused by a
lack of water of electrolytes or  salt  and by a combination of
both. In practice the combination of water and salt loss is most
« ly seen but condut approximating to Isolated water or
salt deficiency can exist, and their effects are different.  Expenimental
work on salt depletion by McCance (1936 1938) and the chincal
work of Nadal et al (1941) have led to a much betier understanding
of the effects of these difl forms of dehydrati These effects
will be described separately for aithough the separation may be
somewhat artifical from 2 clinkal standpoint, this method of

faclt 1

poe and understanding of the

Iy
principles involved

Effects of Water and of Salt Lack

Before exther of these is considered, two points need emphasis

The immediate cffects of both water and salt lack are borne by
the extracellular flud (E.C.F ) but the changes which occur 1n this
rapidly induce alterations in the intracellular fluid (IC F)

At first the kidney sttempts to defend the toniaity of the E.C.F
at the expense of volume though later this defence fauls and changes
1n toniaity occur

Water Lack. The body can only cconomise 1n water to a limited
extent and if none is ingested there are Inevitable daily losses of
about 1 Titre from the skin and resprratory tract and 600 ml in the
unie, these being counterbalanced by only 400-500 mL of water
obtained from metabolic processes  In water deflciency the inltial
effect s that the E CF becomes hypertonic.  Water therefore passes
from the cells into the ECF to restore osmotic equilibrinm and
celfular as well as extracellular dehydration will occur
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Salt Lack  In salt deficiency wathout fully paralle! water lack the
imtial tendency is for the E.C.F to become hypotonic and the
kidney will excrete water though retain salt, in an attempt to preserve
toncity  Furthermore, since the E.C.F becomes hypotonrc, water
will shift 1nto the cells. Tn consequence only the extracellular flud
volume will suffer

It should be mentioned that although the term salt Iack 18 commonly
used 1t 13 more exact to speak of sodium lack, The body cannot
substitute any other catlon for sodlum whereas the total sum of
anions can be made up by bicarbonate when chloride Is Iacking.
Furthermore, although sodinm and chlonde are often lost from the
body together sodium can be lost with other anlons. Of course a
disproportionate loss between sodium and chloride will alter the
composition of the EC F and cause an actdosis or alkaloss but the
tonicity of the E.CF depends largely on its sodium content,

This scheme of body flud disturbances 15 to some extent an over
amplification for 1t 1gnores chaoges in intracellular clectrolytes.
Such changes do occur and will be mentioned briefly 1n the section

on potassinm

ZAtiology

Water Deficlency  Severe acute water lack will occur when there
{5 no access to water or when the patient cannot dnnk becanse of
coma or severe dysphagin. A lesser degree of water lack is common.
It occurs 1a fecble patients who just cannot make the effort to drink,
and, 1n urological practice, in the prostatic patient who avoids
drinking in order to reheve his nocturnal frequency or dysuna. In
general, therefore, it Is due to lack of ingestion.

Salt Defidency This occurs In patients who have suffered
abnormal electrolyte losses via the alimentary tract, skin or even
kidneys, and are treated by the forcing of water by mouth rectal
tap-water or 5 per cent dextrose intravenously In fact, they lose
both water and salt, but only water is replaced. In contrast to water
lack, salt deficiency is due to abnormal losses rather than fallure of
ingestion

A combination of water and salt Iack 13 much more common than
pure deficency of erther A patient who loses water and clectrolytes
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and cannot dnnk because of vomiting still suffers inevitable water
losses from the shin and renal tract.  The vormtus will also be
alightly more hypotonie than the E.C.F

Clinical Findlngs

Water Deficlency  The outstanding early symptom is thirst. The
tongue and skin are dry Provided renal function is normal the
unne willbe scanty of high specific gravity and will contain chlorides.
As the deficiency progresses the body temperature may nise and
mental changes of diwonentation mania and finally coma occur
Since the 1 C.F is shanng the water lack with the EC.F o reduction
n plasma volume and signs of circulatory insufficaency are late
occurrences

Examination of the blood may show a nse 1in hematocnt and
concentration of plasma proteing, and the blood urea and plasma
clectrolyte concentrations may also nse but all of these are late
manifestations.

Salt Deficlency There is an absence of thist. The tongue 1s
wrinkled but may be moist and the skinisinelastic  Untl airculatory
failure supervenes the unine volume is not decreased indeed if water
mtake 13 liberal there may be a diuress, and chlorides are absent
from the unne. Lassitude, apathy muscular weakness and even
cramps headache and nausea are common  Because the volume
of the ECF 13 reduced signs of arculatory deficiency occur
comparatively soon

The s1gns range from slight dizziness and postural hypotension in
the carly stapes, to the picture of severe circulatory failure when the
deficency 1t advanced. By then the diuresls of early stages may have
gven way to complete anuna

A mse in hematocrit, plasma proteins and blood urea will also
oceur fn this conditon  The concentrations of plasma electrolytes
will vary At fint they may be normal but later as the defence of
tonicity fails they will fall, particularly if water alonc has been
admimstered

In pauents who have lost both salt and water the clinical findings
are more vanable. For example, thirst may be absent 1n water lack
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when salt deficiency is also present, and the scanty urine will contan
no chiondes

The diagnosis of body flud disturbances is not difficult 1f an
accurate case history can be obtained particularly if this contains
careful observations on the amounts and type of fluid that the
patient has lost and what has already been given in replacemeat.
There is a tendency to neglect these observations in favour of
immediate plasma electrolyte determinations  These are, of course,
invaluable 1n the complicated or advanced case when they may
reveal markedly disproportionate losses between anions and cations
or unsuspected chanpes in plasma potassium levels. However it
must be remembered that normal plasma electrolyte concentrations
are compatible with considerable degrees of combined water and
salt lack.

Treatment

In planning replacement of body fluid losses 1t is necessary to
consder the composition of the flulds to be given, the amounts which
aro needed and the route of administration

Composition of Replacement Flulds. Patients who are suffering
from uncompliated water lack need water only  If they casnot
dnnk it may be given rectally by stomach tube or intravenously as
5 per cent dextrose. Jsotonic saline or other electrolyte solutions
must not be gven to these patients some of the water of such
solutions would be lost from the skm and respiratory tract leaving
the kidneys the task of excreting the electrolytes in what remains of
the water Kidneys already embarrassed by water lack may not be
gble to do this and consequently the E.C.F will become even more
hypertonic.

Equally patients with salt or sodium deficlency need salt not
water Water alone will only increase the hypotoncity of the E.C.F
and will then etther be excreted in the unne or if renal failure has
occurred because of crculatory insufficiency shift into the cells and
cause dangerous water intoxication  Isotonic saline suffices for the
majortty of patients with sodivm deficrency  Admuttedly the ratio
of sodium to chloride (I 1) 10 1sotomsc saline is not quite the samo as
in the EC.F (14 1) and may differ greatly from the ratio of thesc
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two fons in fluids lost from the body particularly {n losses from the
alimentary canal  However the kidney by selective excretion of one
or the other ion will repair the fonic structure of the L.CF - There
are exceptions to this general rule When there are gross but roughly
equuvalent deficits of sodium and chloride e in a patient wath
severe sweating who has only had water in replacement then for
roughly every 4 volumes of 1sotonic saline 1 volume of 1/6 molar
sodium lactate should be gnen  Similarly when there has been a
much greater loss of sodim than chlonde witha resultant acdosis,
apmin some of the sodm should be replaced as 1/6 molar lactate
In addition isotome sahine does not replace the potossium defient
which will anse when there are long continued gastro-intestinal
losses.

‘When there 53 a combination of water and salt lack azis common
Isotontc saline or other isotonie electrolyte solutions wll not provide
enough water in proportion to electrolytes. Extra water must be
gven and 1f it 15 necessary to use the intravenous route it must be
given as $ per cent dextrose in water

The Amount of Fluld Needed.  As well as replacing pre-existing
defiats this must afso cover continuing abnormal and normal fosses,
The most difficult problem Is to estmate the inal deficlency  In
peneral clinkal findings are @ more useful guide than laboratory
investigations, The history is usunlly only helpfulin this quantitative
sense when there have been acute and recent abnormal body fluid
losses. It must also be r bered that Iderable deficits are
necessary before many of the clinucal signs mentioned appear for
example 10 an adult man lassitude and postural hypotension may be
the only signs of an ECF deficit of about 3 litres and signs of
definite crrculatory fajlure indwate losses of 5 litres or more. Changes
1n volume of the E.C.F occur sooner than changes in tonlcity and
for that reason Iaboratory evid of h ration 1¢. a
nise in hemoglobin hermatocrit plasma protein or speaific gravity
may be found before there 15 any apprecuble change in plasma
clectrolytes  Simularly the blood urea will often be raised before
the plasma clectrolytes chanpe  If however the plasma todium
concentration Is dumimished, then a rough estimate of the total
deficit can be made by the use of various formule  Black (1953)
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suggests that the number of litres of 1sotonzc saline can be computed
140 — Na x 40

from the formula — @ where Na1s the plasms concentra

tion of sodium.  He emphasises that this only provides a very rough

guide,

In spite of the limited help which can be obtained from these
Iaboratory investigations they should not be omitted for they will
provide a base-line from which to judge progress during therspy

Sumple observations on the unne can however be very helpful.
If the unine 13 scanty and its specific gravity reasonably high then a
water deficit is present.

If chloride 15 absent from the urne then & salt defiddt exsts.
Marmott (1947) stresses the simplicity end :mportancs of performing
the quick method of estimating urinary chlondes deseribed by
Fantus (1936) In the majority of cases this a very helpful procedure,
but it must be remembered that there may be chionde in the nnne
even though a deficit of sodium 15 present. This may be the case
when there are abnormal renal losses of salt as in Addson s discase.

Abnormal losses which continue after the patient comes under
medical superviston should, of course, be measured 1t is then easy
to replace them by equivalent amounts  Finally the inevitable daily
water loases must be covered  This requirement 15 provided by 1 litre
plus the volume of water lost in the unne. Since the aim should be
to obtam a urme volume of at least 15 litres per day the dally
water requirement is about 2 5 litres.

Taking into account all these requirements it will be reslised that
the severo case may need a very large volume of replacement flind
consideration must therefore be given to the speed of admimstration.
As a general rule in these severe cases, about 50 per cent of the
estimated deflat should be repared in the first 12 hours.

The Roate of Administration. The advantages and disadvantages
of the various routes that can be used are well known and only a few
opnions are offered.  Fliids should be given arally whenever this is
posuble. If parenteral routes are necessary tho advantages of the
mtravenous infusion probably outweigh its dangers and dis
advantages. It should always be used for dextrose solutions and
whenever large volumes have to be given  Furthermore, the patieat
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suffers less immobilisation and discomfort from an intrasenous drip
into & forearm vein than from intramuscular or subcutancous
|n]ccuon$.

Special Problems in Urologheal Cases.  The urologist is mainly
concerned wath body flurd disturbances ansing from abnormal renal
losses,

The Lidney attempts to defend the composition of the EC.F by
the excretion of water and conservation of sodum In salt deficrency
and by the conservation of water and excretion of concentrated
unne In water deficlency  The damaped kidney unable to form a
concentrated unine, cannot economise 1n water and still excrete a
normal solute load.  Similarly for vanous reasons—impalrment of
the normal mechanisms for excreting ackd products, impaured tubnlar
reabsorptive capacity for sodium or because surviving nephrons
may be working under the stress of an d the damaged
kidney may not be able to conserve sodium  The dangerous effects
of water and salt Jack will therefore ensue more rapidly in patients
with renal insufficrency

Even when there 1s no appreciable intrinsic functional renal
damage, the patient wath a raised blood uren from obstruction to the
lower uninary tract will need to expend more water than normal in

1 ing accumulated nitrog; waste products when obstruc
tion 1s relieved  Recogmution of these factors has led to the widely
adopted expedient of maintaining a high fluld intake in such cases

The dangers of sodium lack are not perhaps 30 well appreciated
Certninly the normal kidney economises 1n sodium better than water
and, even 1n renal insufficiency severe and rapsd unnary sodium
losscs are rare. Wilson eral (1951) described patients who following
the relief of lower unnary tract obstruction temporanly suffered
enormous urtnary sodium losses  such an occurrence again appears
to be uncommon and must not be confused with the excretion of
excess sodium and water which may have accumulated In the body
duning a period of urinary retentlon  Nevertheless, either because
of temporary or permanent renal dusability some urological patients
will fose more sodium than normal  Such losses will be lesy evident
than those from the alimentary canal and will therefore evade early
recogition.
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Potawium

Potassrum 13 the chief cation of the I C F., and much the greater
portion of body potassium s intracellular  However the small
amount which is present 1n the E.C.F is important for its concentra
tion cannot vary greatly either way without causing disturbances of
myocardial and voluntary muscle contraction I C.F cannot be
analysed directly in Iife, and 1t 15 Iargely due to the work of Darrow
(1945 1946) who used indirect methods of analyss, that we now
know that depletion of intracellular potassium may occur in vanoos
conditions.

Because the amount of potassium entering the EC F balances the
amount leaving it, the concentration normally vanes very little.
The E.C.F will gam potassium from the food or by transfer from
the cells it will lose 1t in the unne, from the alimentary tract or
because potassium is transferred into the cells. The E.C.F con
centration is not an index of the state of total body potasstum,
though usually a low plasma potassium (hypokalemia) reflects low
ntracellular levels. However a normal or high plasma potassium
(hyperkalmma) can exist with & total body defiert for in tissue break
down or cellular dehydration, potassivm will skuft into the E.C.F
and, if renal excretion does not keep pace with this, the plasma
concentration will nse.  This will only occur when the rate of entry
into the ECF 1s rapid or the renal excretion of potassium s
unpared  normally the kidneys will promptly excrete this additional
potassium load. In contrast, the kidneys do not conserve potassium
effiaently and, even when there 1s no Inteke, urinary losses continoe,
though as shown by Black and Milne (1952) thess losses gradually
dminsh

Finally 1t should be noted that although the effects of adreno-
cortical hormones on total body potassium are complex, they all
have the effect of increasing the renal excretion of thuis substance.

/Atiology of Potesdmm Disturbances

Hyperkalrmas may be due to repal failure but only when thus s
severe or of rapid onset. It occurs particularly in oligunic or anunic
renal fature. It may be present m Addison s drsease, particularly
during a cnss.  Finally potasuivm intoxicatton may be due to 2
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ramd or excessive intravenous administration of potassium salts

The causes of potassium deficiency are more numerous  in penersl
1t oceurs whenever Josses in the urine ot from the afimentary tract
exceed the intake.

Followang surpical operation there is invanably an inereased
excrenion of potassium 1n the urine  This phenomenan which has
been fully discussed by Moore and Ball (1952) is thought to be due
to release of adrenocortical hormones and must be distingusshed
from the Joss of potassium along with mtrogen and other tissue
components, ®hich occurs simply because of cellular breakdawn It
18 maximal on the day of operation only lasts for 2 or 3 days and,
1n the majonty of patients, is of no clinreal sgmificance being quickly
repaired by dietary intake. However this loss which will be an
addition to normal unnary losses, may contnbute to climeally

gnft T deficiency in f who are mai d for
several days on potasnum-free intravenous flulds.  Eliel et af {1950)
have reported a senies of such cases

Potnssium deficiency may result from vomiting and diarrhaea  for
the ahmentary secretions, particularly gastne jurce, contan
potassium.

Excessive loss due to renal discase is uncommon but may occur in
the rather rare speaific tubular discases of childhood the Fancom
syndrome and renal tubular acidosis, Even more rarely there are
cates of chronic renal failure in 2dults in which loss of potassivm in
the unine is the outstanding feature of the illness.

Variows forms of acidosls including that which may follow
uretero-colic transplantation can lead to potassium definency It
frequently becomes epparent dunng the carly stage of recovery
from dinbetic acidosis

Overdosage with adrenocortical hormones, particularly DOCA
and natural overactivity of the adrenal cortex in Cushing s syndrome
and primary aldosteronism (Conn 1955) are other causes.

In practice 1t occurs most commonly when there have been
abnormal losses from the alimentary tract, or from chronic intra
cellular dehydration, which have been replaced solely by potassium
free flusds. Indeed the intravenous nfusion of solutions of sodium
salts may accentuate urinary potassium losses,




18 MEDICAL PROBLEMS IN UROLOGY

Finally 1t must be noted that an alkalosls Is often associated v
potassium deficiency  2n alkalosis which may not be corrected v
potassrum is given  Possibly this is due to the migration of ?
and H* rons to the cells in place of the K+ jons which are lost fr
them as suggested by Cooke ef ol (1952) To complicate matt
a primary alkalosis e.g. caused by an excess ingestion of alkalies, «
lead to a potassium defictency 'Whichever comes first, the prese:
of one should lead to awareness of the poasible presence of the ott

Clinkeal Features

Potassium intoxiation can be rapudly fatal. The eary sympt:
of muscular weakness with diminished tendon reflexes progres
quickly to frank paralyss Respirations may be shallow a2
Iaboured due to involvement of respiratory muscles. Numbness
the extremities 13 often present and the pulse may be slow a
mregular  Death results from disturbances 1o myocardial condocti
and contraction  There are two diagnostic aids  deter
the plasma potassivm and the electrocardiogram which she
characteristic changes. Since changes in both may precede obvic
clintcal signs they should be carred out preferably daily in circu
stances where potassium intoxication can arise.

In potassum deficiency lethsrgy apathy anorcua and naus
abdomunal distension and muscular weakness are common symptor
The abdomunal distension may progress to a frank paralytc ik
and the muscular weakness to & stage not far short of panalyt
The plasma potassium level is usually low and thero arc ag
characteristic changes 1n the electrocardiogram.

It should be noted that there 15 no precise correlation between t
degree of hyper and hypokalemia and the chinkcal mamfestatic
of potassinm intoxication and deficiency  partrcularly in the case
the Intter It 15 accepted that the effects of potassinm intoxwcati
are due to a nsc 1n extracellolar potassium concentration Ttisn
s0 certain that a lowered extracellular concentration is the cause
all the festations of p tumn def y One practical por
must be remembered  When blood is taken for potasuu
determminations 1t must be sent to the laboratory immeduately I
necessary {0 scparate the plasma, or serum from the celis as so¢
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s possible for otherwive some potassium will diffuse from the
ervthrocytes into the plasma and so falify the readings L/

Treatment

The treatment of potassium intoxication will be mentioned in the
treatment of acute renal failure

Potassiam Defickency  Because of the dangers of potassium

ion certain  precauti are necessary in replacement

therapy  The omal route is much the safest and it {s penerally unwise
to administer more than 100 mEq., 1¢. opproximately 4 G., of
potassium 1n 24 hours, Vanous salts can be piven by mouth eg.
the chloride, aitrate, acetate or buearbonate, 2G of potassium
chloride will provide roughly 1 G of potassium and this can be
gven 6- or &-hourly in frut dnnks

When intravenous therapy is necessary even greater care must be
talen. Itis penerally agreed that the concentration of potassivm in
solutions for intravenous use must not exceed 40 mEq /I that no
more than | litre of such a solution must be piven in 3 hours and
again, that no more than 100 mEq of potassium must be pven in
24 hours. Many sol ble for intr use have been
descibed  these contain anything from 10 to 40 mEq of potassium
perlitre Perhaps the best known is Darrow s K-lactate ™ solution
which containg approximately 36 mEq of potassium per htre Le
Quesne (1954) has deseribed two simple solutions each of which con-
@ins3 0G of potassium chloride i ¢ 40mEq of potassium pet hitre.

P, loss [s ¢ ly fated with sodwum and water
deficiency which may have led to oliguria and temporary impairmen
of renal function  This will the risk of inducing p 1
intoxication. Inthese ances it is best to correct some of the

todium and water loss and see that the uninary output is rising before
giving potassium intravenously

RENAL FAILURE
Classification
Renal failure may be due to dimunution of renal blood flow
lesioms of the kidney 1tself or obstruction to the outflow of urme
that 18, to pre-renal renal or post renal causes.
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Other classifications are 1n use, Firstly all parts of the nephron
may not be affected equally 1n disease, and in consequence there
may be a relatively selective imparrment of glomerular filtration or
of vanous tubular activities. Glomerular fallure will be charactensed
by failure of excretion  Urea clearance will be low the blood urea
will raprdly nse, but any urine formed will be of hugh specific gravity
This 15 seen 1n the early stages of acute nephnitis, and in renal failure
due to prerenal camses Imparment of tubular funchon 1s
characterised by failure of conservation. Inability to conserve water
and, to a lesser extent, electrolytes reflects an inadequate ability to
modify the glomerular filtrate. There are dmeases, such as renal
glycosura and cystinunia, 1n which only one specific function of the
tobales 15 tmparred, although the manifestations of these disorders
would not commonly be regarded as  renal faflure.

Secondly as Rosenhetm (1951) has pointed out, renal failure may
be reversible or mreversble. Recovery can be expected when
failure 15 due to pre and post renal causes, and when 1t Is due to
certain acute lestons of the kudoey itself However when renal
failare is due to chronic renal disease, that 1s when scar tissze has
replaced much of the parenchyma, 1t 15 frreversible,

In practice the position 18 often more complicated. To give an
example 10 a patient with lower unnary tract obstruction there may
be loss of renal parenchyma because of hydro-nephrosis or scarnng
from previous pyelo-nephrits. He may at the same time be suffering
from an acute pyelo-nephntis and the renal blood flow may be
diminrshed because of severe dehydration from vomiting. In this
case pre- and post renal factors, as well as reversible and irreversible
renal factors, are all contributing to the state of renal failure,

Pre-renal Uremis

Thus term 1s commonly applied to renal failure due to pre-repal
causes whether or not a state of urxemia 15 present.  Strictly speaking
the word uremia should be reserved for the symptom-complex
which results from renal fature with retentien of mitrogenous waste
prodocts.  Sunce these clincal mandestations are not always present,
many authonties prefer the term pre reoal azotenua  azotzma
merely denoting that there 15 & raised blood non protein nitrogen.
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Athology 1t is penerally accepicd that pre renal azotxmia 1s due
to a failure of glomerular filtration because of deficient blood flow
through the glomerull  Clinrcal and expenimental obscrvations
support this concept  Azotmmia occurs m traumatic shock
hemorrhage, severe body fluid losses from vomting drarrhea ete.,
and also in the acute heart failure which may follow myocardial
infarction  The common factor in all these condittons is circulatory
failure 1t vsed to be thought that changes in the composition of
the ECF., ep a deficiency of chlonde were important in the
causation of this type of azotemia  Nowadays more importance is
attached to reduction in its volume this may of course be con
sequent on Joss of electrolytes espeaally sodwm It must be
admitted that azotxrma may occur 1n alkalosis from over ingestion
of alkalies, when there 1s no obvious extracellular dehydration and
the xuiology of this sort of azotxma is not fully understood

In the expenimental field many investigators have utilised the
techniques of inulin clearance, to measure plomerular filtratron rate
and diodrast or PAH clearance to measure renal plasma flow in
patents suflening from conditions that can lead to pre renalazotxmio.
McCance and Widdowson (1939) showed that the mubn clearance
was reduced in diabetic coma  Black ef af (1941) showed reduction
Inuln and  Perabrodd  clearances in patients with gastro-
iotestinal hemorrhage. Lauson efal (1944) showed a reduction in
glomerular filtration and renal blood flow In cases of traumatic
shock and, moreover found that the renal blood flow was dis
Proportionately decreased when correlated with measurements of
blood pressure and cardiac output findings suggesting that renal
vasoconstnetion had occurred

It1s easy to understand that o failure of glomerular filtration can
ocqur when the systemic blood pressure is very low for then the
eflective filtration pressure in the glomerulus will drop  However 1t
Is mpartan( to remember that the blood pressure may be mantained
1n the face of a diminished circulatory volume by vasoconstriction
In organs whose activity 1s not immediately vital 1o survival, and it
s now genernlly held that such vasoconstnction does occur in the
kidney This offers an cxplanation of failure of glomerular function
In eases where theve has been no obvious sustained hypotension a
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failure probably mediated by constriction of the afferent glomerular
arteriole.

Finally post mortem examination in cases of pre-renal azotemm
fails to reveal any lesions in the kidney adequate to account for the
azotemma,

Other factors may contribute to the rise 10 blood urea, such as an
accelerated endogenous protein breakdown from trauma or infection,
or absorption of nitrogen from altered blood 1n gastro-intestinal
hemorrhage.

Clintesl Features, These are often dominated by the uigns and
symptoms of the underlylng disease, but signs of uremia such as
muscular twitching, progressive mental and physmeal weakness,
pruntus nausea and vomitrog may occur The blood urea may
nse rapidly but other chemrcal changes 1n the plasma are inconstant,
for they depend on the underlying disease. For example, when
there has been a loss of E.C.F from vomiting then chlonde may be
reduced, and 5o to a lesser extent sodium and an alkalons may be
present. However in pre renal uremue followlng the acute arcula
tory failure of myocardial infarction the chemistry may be normal
except for the rased urea.

There is an oliguria, and any urine formed will have a faurly high
specific gravity findings wiuch are to be expected 1n this purely
functiopal form of glomerular faflure

Treatment, This consists essentrally in the treatment of shock or
hemorrhage, or in replacement of body fluld losses, as the case may
be In addition any infectrons should be vigorously treated and
further tissue trauma avoided.

Failare doe to Acute Renal Lextons

Acute renal faslure may be due to diseases such as acute glomerulo-
tubular nephntis, acute pyelo-nephnus or polyartentis nodosa.
Such condrtions will not be considered here. However the group
of discases which Fishberg (1954) hes named the necrotiung
nephroses ” will be described, for they have been the subpect of
many recent communications
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The Necrothleg Nephroses

Although the occusrence of acute fatal urrmia following black
water fever and crushing injunes has been on clinical record for
many years the observations of Bywaters and Beall (1941) on renal
failure following crushing injunes to the limbs ingtiated the modern
extensive researches into the subject

The condition 1s charactenied clinleally by the rapid development
of severe oliguna or even anuna and morphologically by lesions
which are confined 1o the renal tubules  This fairly well defined
renal disorder may follow a vanety of causes such as intravascular
hxmolysls, severe shock and hxmorrhage pross depletion of water
and clectrolytes and exposure to nephrotoxic substances. It has
been pven many names related in some instances to mtiological
featores, eg.  shock kidney transfusion kidney hzmo-
globinunc nephrosis  and in others to the morphological lesion c.g.

acute nephrosis lower nephron nephrosis  or  necrotusing
nephrosis.” The term  renal shut-down * is also used

Patbology

In fatal cases, from w hatever cause, the lesfons are predomnantly
tubular  They consist of areas of degeneration necrosis and actual
Tuplure of the basement membrane leading to loss of continuity of
the tubular walls  Oliver (1951) using the technique of individual
oephron dissection  has made an outstanding contribution to the
understanding of the pathology and by showing that the focal
disruptive or  tubulorhexic  leslons might occur in any part of the
tubule has made the term  lower nephron nephrosis  unacceptable.

The pathogenesis of these lesions has been the subject of many
Tecent studies which have been reviewed by Waugh (1953)  Vanous
factors, toxic or aflergre, may operate in individual cases depending
on the causative disease state but current medical opiman would
fetm to accord renal {schemia the predommnant role in the
pathogenesis,

Pathogenesis of Symploms

The cause of the severe ollguria which is characteristic has been
the subject of a great deal of research in the past decade  Studies
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such as that of Bull er a/ (1950) seem to show that 2 marked decrease
in renal blood flow and glomerular filtration rate are concerned 1n
the production of oliguria  In certain types of necrotising nephroa:s,
c.g. expenimental uranium polsoning in animals, there 1s farrly clear
evidence of increased and unselective back<diffusion of filtrate
through the damaged tubules  While this factor 1s not proved with
certunty 10 human cases 1t may operate.  Another possibility and
one which would explaln the fairly rapld return of urine flow 12
recovening patlents s that Interstitial cedema 13 the cause of the
oligima. In other cases there may bo mechamical blockage of the
Iumed of the tubules by casts and debris.

The oliguric phase 13 succeeded in surviving patients by return of
unne flow which may progress rapidly to a marked diuress. In
carlier reports 1t was emphasised that in this stage an uncontrolied
loss of water and electrolytes was to be expected, this being ascribed
to the mability of the recovering tubule cells to perform osmotic
work and respond to normal hormonal influences. While there 15
undoubtedly a Iack of the normal functional flexibility of the renal
tubule, Swan and Merrill (1953) suggest that this water and salt loss
may be due imtially to an accumulation dunng the oligunc phase,
and that the polyuna is subsequently maintamed by the generally
adopted line of treatment of attempting to replace daily losses in
toto thus defeating any regulatory function which the kidney is
attempting

Clinkcal Features and Diagnosis

The salient early feature 13 severe oliguna which persists even if
a dimimished arculatory volume 18 restored It 1s noteworthy that
the ohigunc phase 1n ths condition is often descnibed as a pened of
anuria  Swan and Merrill (1953) in thelr comprehensive analys:s
of the climcal features, pomnt out that complete anuna 13 rare, and
15 more commonly seen in other conditions of acute renal shut-down
¢.g. obstructive anurna or severe acute pephritls  This point may
therefore on occasion help to differentiate cases which need actrve
mtervention from those that require conservative management. It
also emphasises the importance of really accurate measurements of
urinary output
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The speafic gravity of the unine becomes fited at about 1010 and
the unine contains protein and depending on the cause of the iliness
may contain hlood pigments

The blood pressure may be low at first because of shock or hemor
thape, but charactenstically tends to be moderately elevated after
tno of three days  The blood urea may riee extremely rapedly as
may the plasma potassum and uremic symptoms and the signs of
polassiem intosication may ensue

In sunaving pauients a diuretic phase follows the oliguria but
there 15 often a lag 1n the fall of blood urea which may even continue
to rise for a day or s0

Tt will be realiced that there is no hard and fast dividing hine
betmesn some cases of pre renal azotzmia and some cases of
mecrolsing nephrowss, for the former condition 1f untreated may
progress to the latter  Therefore it may be difficult on first seeing
the patient to decide whether structural damage has already occurred
of whether the oliguna 1s merely duc to a pre renal cause which will
respond promptly to replacement therapy  The deaison will rest
manly on obtaining a good history of find losses and their replace
ment and whether there are clinkal signs of dehydration  In
addiion some help may be obtained from estimation of the specific
Eravity of any urine passed which s usually high in uncomphicated
functional renal faiure

Treatment of Acute Renal Faflzre

In the past attempts were made to provoke an early return or
unne flow  Splanchnic block renal decapsulation and forcing fluids
10 create a diuresis were some of the methods used to achieve this
The first two measures designed to improve renal circulation of
reduce intra-renal tension are sound in theory but rarely work in
Practice  posmbly by the ume they are done renal domage has
already occurred  Studies such as those of Latumer (1945) revealed
that forcing fluids, when the renal excretion of water is neghgble or
absent, leads to deaths from cerebral or pulmonary cdema

Recovery of renal function will occur naturally in the majority of
Patients provided they survive long enough for the processes of
fecovery to take place This Is fundamental to the understanding
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of present-day forms of treatment, which are designed solely to
prolong survival. There are two ways of achleving this. Fimstly to
establish & regime which will mummise the eflects resulting from a
virtual absence of rena! excretion—the conservative method of
treatment. Secondly to provide some artificial means of elinunating
urea and other waste prodocts  Conservative management will be
described first because 1t provides the basis of treatment whether or
not other methods are necessary

Conservative Management

Tke Oliguric Phase. Once obstructive anuria or pre reoal azotema
have been excluded, conservative treatment should be instituted.
Durtng the phase of severe oliguna the remal excretion of water
munerals and the products of protein catabolism are quantitatively
negligible. Thus reduction of proten catabolism and the restriction
of water intake to balance extra renal losses are Jogcal steps to take
and form the basts of the modern conservative regime.,

The studies of Borst (1948) and the experimental work of Masson
et al (1950) show that protein catabolism can be mmimised by
providing an adequate calone diet denved solely from carbohydrate
and fat. Bull ez af (1949) devised a regume based on these lines.
Through a plastic stomach tube, 1 litre of the following mixture
was admrnistered every 24 hours

Qlocose 400 G
Peaput ofl 100G
Acucts to emalufy

Water ad 1 e

No electrolytes were given but mincral balance was mantained by
filtering and readmunistening any vormt. The principles of manage-
ment in the oligurrc phase have altered little 1n the past seven years,
and this regime 13 still used with soccess.  However studses such as
those of Moore (1952) Swan and Merrill (1953) have indrcated that
a rapid catabolism of body fat and liberation of water of oxidation
may occur in these patients. For thus reason the modern tendency
15 to dispense with most, if not all of the fat and restrict water ntake
even further  Furthermore gastro-intestinal complications such as
severe vomuung, ileus, and diarrheea may make this shmentary
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feeding impossible.  Mernil (1953) advocates the admimstration of
50 per cent plucose fntravenously  To prevent thrombosis this is
admimisicred by a plastc catheter placed in an arm or saphenous
vein, and threaded so that the tip hies igh in the brachial or cephalic
vein if the arm s used and the fliac or even vena cava when a leg
vensused  This worker also points out that in gauging the amount
of flmd to be administered only about 400 ml per day {s needed over
and above the endogenous water production to balance extm renal
losses. Of course additional amounts will be needed to balance any
renal or gastro-intestinal loss  He beheves that a small daily weight
loss of 03-04 kgm provides a good indication of correct flud
balance, but estimation of this requires the provision of accurate
bed werghing-scales.

Optmion 13 still divided as to whether 1t s necessary to administer
clectrolytes in order to maintain notmal plasma concentrations. As
a peneral rule, provided there are no imtal defieits of electrolytes
and no abnormal losses from or inlo the alimentary canal then it 1s
mnnecessary and indeed may be dangerous to administer sodium
and chloride even though the plasma concentrations tend as is
usuzl, to drop

Ret of pe must h be prompily corrected
Seral electrocardiograms may be a better index to the development
of this complication than simple rehance on plasma potassium
determunations Mernll (1955) gives a comprehensive survey of the
methods of treatment of this compleation  These iclude short
term emerpency measures, such as the intravenous administration of
Blucose and insulin which tends to cause transfer of potassium into
the cells the infusion of sodium bicarbonate, sodium lactate or

Qldum gl which are physiological antagonists to potassium
#ad the ora or rectal administration of cation exchange resing in the
sodium, hydrogen or ium phase Persi or recurrence

of this complication may however call for methods of artifical
ehmination

No hard or fast rule can be given with regard to blood transfusion.
Quite apart from any blood loss which may have otcurred in the
Initral iliness, there 13 a tendency for progressive adzmia to occur
dunng this type of renal failure A balance has to be struck between
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the dangers of apxmia on the one hand and of circulatory over
loading on the other

The Diuretic Phase. Reference has already been made to work
suggesting that the widely held concept that this stage 15 one of
uncoptrolled water and electrolyte loss may not be strictly true.
The implication of this s that any rule of thumb method of attempting
the replacement of water and electrolytes in quantities equal to the
previous day s losses 13 likely to Iead to a prolongation of the diuretic
phase. On the other hand, abnormal losses which need replacement
may occur and these can only be gauged from assessment of several
factors such as the state of hydration, plasma electrolyte levels and,
above all perhaps, the clinical wellbeing of the patient.

Complications. Conservative treatment has reduced the mortality
of this disease in the early stages, but 1t must be emphastsed that
deaths from infection or from Jate complications such as palmonery
embolism can and do occur  Bull (1953) found infections to be the
commonest cause of death 1n his senes of cases. In connection with
treatment of infections 1t should be remembered that excretion of
antibiotics will be reduced so that smaller or less frequent doses will
be needed, particularly of the more toxic drugs  In the prevention
of late complications mobilisation of the patient is of pnme
importamce.

The Artificial Kidney and Otber Methods of Dialysts

The Artificlal Kidrey The working prinaple of the artificial
kidney 13 that of dialysis of blood across a membrane which i
permeable to water and crystallords but not to collolds. If blood 18
separated by such a membrane from a surrounding bath contaimng
a solution of crystallotds, then any crystalloid, e.g urea, will leave
the blood and enter the bath if 1ts concentration in the blood is
higher than in the bath  The transfer of water will depend on the
relative total concentrations of the two solutions, the more con
centrated solution gaining water

Attempts to dialyse blood outside the body and then return it are
notnew In 1913 Abel Turner and Rowntree successfully dialysed
urea from a dog s blood by passing 1t from artery to vein through a
cellodin tube immersed 1n salt solution
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Kolll (1947) deviced the fint clinically successful artificial kidney
In hi¥ apparatus artenal hlood was led through ecllophane tubing
wound spirally on a rotating drum immersed 1n 2 bath of ninsing
flud  The blood was returned to a vein by means of a pump  Many
modifications of this base deugn have since been desemibed  but
esentially they all work tn the ame way thats by dialysis through
cellophane,  Clearly such an apparatus can only be used inter
muttently for penods of a few hours and its main use therefore 1810
the treatment of acute potentially reversible types of renal farlure

Dsff cultses and dangers of its use include clotting 1n the apparatus
and conversely hxmorrhape hecause of the anticoagulants which
must be admimistered  Pyrogen reactions hxmolysis and excessne
removal or addition of water and electrolytes because of faulty
composiion of the bath fluid, have also been described  Mernil
et al (19%0) claim that many of the hazards have been reduced by
modifications to the apparatus and improved techmque These
include the extensive use of plastic tubing and anti wetting agents to
reduce the tendency to cloting  modifications to the rotating
couplings and the pump which are said to reduce turbulence and
therefore hemolysis due to mechanical trauma to red cells mod
fications which facilitate stenlisation with consequent reduction of
PyTopen reactions

Other Methods of Dlalysis. Putnam (1922) showed in animal
expenments that the pentoneum can be made to act as a dualysing
membrane.  Many workers have described the application of this
prioaiple 10 cases of renal failure, 1mgating the pentoneum with
large solumes of hypertomic fluild - Onpnally petitoneal lavage was
continued for several days but although appreciable quantities of
urea could be removed by this means peritonitis was a frequent
complication  More recently techniques of short-term or inter
fttent jrmgation have been descnbed  using plastic catheters
inserted through a trocar  Grollman ef al (1951) using only one
citheter jntroduces impgaung fluid Jeaves 1t for 2 hours and then
removes it through the same tube continwmg this process for as long
2548 hours. Dérot (1949) advocates a different techmique introducing
& polythene catheter mto cach flank and maintaining a continuous
flow of imgating fluids but only for penods lasting 12 to 16 hours.
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Technically these methods are sumpler than the use of the artificial
kdney and requre no special apparatus. Again, however the
composition of the irrigating Aluid has to bo carefully assexsed, so
that there will be no unwanted removal or addition of electrolytes.
Furthermore, there 1s a risk of introducing peritoneal infection.

The success of the conservative regime has andoubtedly redoced
the need for more active measures, such as the use of the artificial
kidrey  Merrill (1955) points out, however that the artificial kidney
must be regarded as an adjunct rather than an alternative to con-
servative treatnrent. In certain cases, where infection or trauma cause
such a raprd catabolic response that conservative treatment cannot
control the retention of metabolites, the artlficial kidney may be o
pecessity and even in cases who would probably survive with con-
servative management alone 1t may shorten the stage of severe iliness
and thereby reduce the incidence of Iate complcations

The artificaal kidney appears to offer the most efficient method of
dualysis, though 1t is the most complicated. Some of the dangers
of this method have already been deseribed, but in the hands of really
skilled and experienced teams it appears that these dangers can be
mmimsed. Clearly the nature of the apparatus and the expenence
that is necessary to use 1t properly must restrict its use to a few special
centres.  If thus treatment 13 available, it wounld appear to have a
deflute place in the treatment of selected cases.

Faflure doe to Chronke Renal Lesions

Factors In the Production of Chronic Renal Fallore

It is obvious that nothing can restore renal tissue which has been
damaged beyond repar  When progressive renal failure is due
eatirely to destruction of renal pareachyma, a3 in chronrc pye-
lonephritis, hydronephross, polycystic kidneys and chronic nephritis
treatment can only be pathative. Although in urological practice it
is common enough to see patrents with uremia which 1s due entrrely
to ureversible remal disease, nevertheless in many cases other
reversible factors will be contributing to the uremrc state  These
may be pre renal renal and, most commonly post renal.

Pre renal factors are, paradoxwally often due to  remal™
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uremsa, for the vomuting or diarrhea of chronic renal disease will
cause water and electrolyte foss which will in turn increase the renal
failure

The occurrence of acute pyclonephntis supcrimposed upon
chronically damaged Lidneys provides an example of a potentially
revermble renal factor - Post renal factors that s obstructive lesions
of the unnary tract need not be convdered further in this chapter
Much more rarely disorders of cakium metabolism may cause renal
failure, for this can occur when there is a high serum caleium from
byperparathyrotdism  sitamin D intoxication or the prolonged
ingestion of large quantities of mik and alkalies. The first in
partcular may cause confusion when urzmia s thought to be due
to cakulus drsease alone. Correction of these metabolic disorders
€an result in considerable, though often not complete restoration of
renal function

Clinieal Featores

The Lidneys like many other organs have a considerable reserve
of function and a preat deal of the renal parenchyma must be
destroyed before renal faslure supervenes  In addition hypertrophy
of surviving nephrons occurs in many chronic diseases of the renal
parenchyma.

Three stages of renal functional impairment can be recognised
Inthe first stage the bidney can sull preserve a normal composition
of the body flurds and functional impairment is only revealed by the
performance of renal function tests, such as the urea clearance test
of concentration and dilution tests. Although the power of the
kidney to perform cficently under abnormal circumstances 18
reduced sufficient reserve is usually present to wathstand the stresses
ohurgn—y In the second stage the kidney 1s still able to excrete a
normal load of waste products but only because the blood urea 15
rased and at the expense of  greater obligatory water excretion
than normal - To give a hypothetical example & man with a normal
filtration rate of 120 m) /minute and a blood urea of 20 mgm./100 m!
will excrete by glomerular filtration 24 mgm of urea per minute and
R patient with a blood urea of 80 mgm /100 ml and & glomerular
fltration rate of 30 m! /minute will also excreto 24 mgm urea per
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munute  When the excretion of urea (ignonng for the purpose of
this example any back-diffusion through the tubules) is expressed as
the volume of blood  cleared  of urea per munute, 1t can be seen that
1n the latter patient the fynction is only 25 per cent of the former
Such a stage of chronic, compensated renal failure Is of course
compatible with many years of life, the prognosis depending on the
rate at which further structural and functional damage progresses.
In thus stage additional loads on renal excretion will result 1n further
mtrogenous retention but if these loads are only temporary they
may be withstood, with eventual return to the onginal state. In
the tlurd stage the kidneys can no longer excrete the daily load of
solutes and the symptoms of urmnua which accompany the progres-
srve retention of uninary constituents supervene.

It 15 unnecessary to describe all the many symptoms of wamm.
1t should be remembered that many of these, eg skin and gastro-
intestinal hemorrhages muscular twitching and true uremic
convulsions, pericarditis, aadotic and Cheyne-Stokes breathing,
ulceration of the mouth and feetid breath, are very late or terminal
manifestations when they are due to chronic renal failure. On the
other hand, a pormochromre anemua, lassitude and loss of weight
ray antedate other symptoms by months or even years when renal
faulure Is slowly progressive, as In polycystic discase.  Furthermore,
there 18 no correlation between uremic symptoms and the haght of
the blood uren, for this may be very high 1n slowly progressive renal
disease without the patient displaying urenmc symptoms. In general
the more rapidly renal disease progresses, the morc likely are
symptoms to be present at any given blood urea Ievel Finally it
should be remembered that many of the symptoms which were
formerly ascribed to uremua, e.g transient hemplepa, blindness and
epileptiform convalwons, are now known to be duc to the hyper
tenson which 50 often sccompenles all forms of chromc renal
disease.

In general medical practice chromc renal failure may evade
duag b 1ts early symp are relatively non-speaific. In
urological practice the problem 1$ somewhat different.  The question
is usually one of apprassal of the degree of renal fatlure, with
particular reference to the fitness of the patent for operation and
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as a corollary decrding how much of the impairment of function is
due to ireversibke renal lewons and how much to reversible factors
which will respond o treatment Many of the special renal function
tests, particularly clearance tests which depend so much on the
accurate measurement of timed unine specimens are impracticable
1 the presence of lower uninary tract obstruction but in other cases
may be of considerable value in pre-operative assessment  Excretion
vrography 15, of counse, of inestimable value but the other test which
30 commonly performed viz. estimation of the blood urea while
of value 1 esumating the degree of renal functional impairment
does not indicate how much of this is due solely to renal causes  In
many cases it is only afier correction of pre or post renal factors
has been accomplished that assessment of renal function can be made.

Treatoxnt of Chronic Renal Faflure

There has been no spectacular advance in the treatment of chrome
renal failure. However the more widespread application of physio-
logzcal principles, better management of body fluid disturbances, the
development of chemotherapy end antibiotic treatment and
improved laboratory facilties and techmques have all contributed
to better manapement of the patent

The first step tn the treatment of chromc renal fmlure 1s to deal
with any reversible factors which may be present

The damaped Lrdney can perform nefther excretion nor conserva
ton with normal efficiency and it is therefore logical in treatment
to adopt measures which will reduce the load of nitrogenous waste
Prodocts requinng excretion and which wll replace abnormal losses
of water and electrolytes Before describing dictetic methods which
will minimrse protein catabolism, it must be mentloned that surgical
operation and any type of infection will increase the rate of tssue
breakdown

Dietary Treatment Mention has already been made of the
reduction in protern catabolism which follows a provision of adequate
alones denved solely from carbohydrate and fat. Some protein
bowever must be given to the patsent with chronee renal failure and
Heally thrs should be Just enough to belance endogenous proteln

own. Kollf (1952) belicves that as little as 20 G of proteln
Ry, 2
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per diem suffices, whereas other authorities would allow more—40
t0 50 G However all agres that an adequate calone intake should
be mafntmned  but it 13 often difficult to achieve this especially in
more severe cases when anorexia and nausea may be present. Some-
times & supplement of proprictary carbohydrate and vegetable-oil
emulsions, which provide 4 to 5 calones to the millilitre, may be
tolerated in 30 to 50 ml doses by the patrent who can manags
relatlvely small meals but often these prove nauseating and it may
be necessary mitally to utilse intravenous feeding, as described under
acute renal fallure, or intragastric drips.

Replacement of Abnormal Losses. Some of the causes of abnormal
sodium loss In renal failure have already been given and, in addition,
abnormal losses from the alimentary canal are frequent 1o uremia.
Moreover low sodium diets are often prescribed for the hypertension
whrch may accompany chronse renal disease. In general 2 distinction
has to be made between patients whose symptoms are dus to hyper
tension heart fallure or adema and who therefore require sodium
restriction end thoss who have the polyuna and extracellular
dehydration of renal failure and may therefore require more sodivm,
Gross loss of sodium in the unine can very rarely be the outstandiag
feature of chronic renal failure, This condrtion— salt losing
nephritis —first described by Thorn er al (1944)—s seen in
patients with chronic pyelonephritis, but may occur in other types
of chronic renal disease.

Water Requirements

Imparment of the power to form a concentrated unne s an
invariable feature of chronic renal faflure  This means that more
water must be expended in the excretion of the dauly load of waste
products than when renal function s normal It follows therefore
that the patient with chronic renal fajlure has a higher water require-
ment and should drnk more than a normal person.  Opinfons differ
as to the optmum water intake. One school of thought argues that
sincs the specific gravity of the unne 1s fixed, & greater excretion of
solutes can only be obtained by increasing the urine volume. This
1 true up to a point, but there 13 usually some capacity to excreto
water and solutes independently left to all but the most scverely
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damaged hidneys and once an optimum unine volume 15 achic
any further increase will tesult fn neglipble increments in s
excretion  Turthermore  damaped Lidneys mav not be abl
excreie excess water as quickly as normal so that forcing fluids
result in hxmodilution as well as cauung nausca and anorcua |
case must be decided on its own ments but provided that there
no abnormal ctra renal water losses there is wually little t
gained from intakes exceeding 3 to 4 litres a day

Correction of Other Chemical Abnormalities of the FC T

Acidosts, with a decreased plasma alkali reserve is common
when duc to brealdown of the tubular mechamisms for excretio
2ad products will be accompanied by loss of base  In these cire
stances sodium trcarbonate by mouth or when necessary intraves
1/6 molar sodium lactate, will be benefimal  If there 1s phosp
retention with consequent depression of 1omised calcwm
correction of an acidosis may precipitate tetany It must
remembered that the acidosts of renal fallure may be due to reten
of and metabolstes rather than to loss of base ard, in these circ
stances, reduction in plasma bicarbonate is o compensa
mechanism to defend the plasma pH  These points shoulc
considered before recourse to the massive sodium lactate or bicarl
ate infusions which have been adwised in uremia.

Freeman and Freeman (1941) showed that aluminium hydro
eels will reduce the absorption of phsophorus from the gut, and
oral administration of 20 to 30 ml of these gels three to four t
2 day may help to prevent the raised plasma phosphorus, w
occuts in severe renal fallure.  Unfortunately their use may p
Mauseating and constipating

Symptomatle Treatment. The nausca and vomuting which ca
& distressing feature of uremia and impede any dietctic treatn
an sometimes be relieved by chlorpromanne 1n doses of 10 t
mgm orally or 20 to 30 mgm. intramuscularly two or three t
aday This drug may also help to allny the pruritus of uremis

Renal Homotransplantation

Corneal tissue may be grafted from one individual to another

survive permanently as functioning tissue.  There 15 some evid
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that parathyroid grafts may not only take but also survive and work
However 1n generl, homografts 1 e. grafts from one fndividual to
another of the same species, do not survive permanently as such
Their value in surgery is to provide a scaffolding for the processes of
inflammation and repair  Sooner or later the homograft dies and
1ty death is due to an incompatibility between 1t and the host. There
1s strong evidence, from studres such as those of Medawar (1944
1946 and 1948) that the host develops generalised antibodres against
the tissues of the graft Dempster (1953) has shown 1n his studies of
experimental renal homotransplantation in anlmals that the
transplanted kidney also appears to develop & reaction against the
host.

The ldea of treating chrome rensl failure by providing a new
kidney i3 an attractive theoretical possibility and it presents no
insuperable obstacles in surgical techniq However as yet, the
solution of the problem of biologrcal incompatibility 15 not in sight.

Hume et al (1955) have described a senies of cases of human renal
homotransplantation  In some of these patients the transplanted
kidney worked, and worked well enough to prolong survival.
However 1n all cases this suceess was only temporary and eventually
the transplanted kidoey ceased to function
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CHAPTLR 2

THE CHEMOTHELRAPY OF URINARY INFLCTIONS
br
KR F AxprrsoN

CrrvaN fundamental principles of chemotherapy have become
accepted since the early days of sulphonamide therapy  Infections
of the urinary tract however present a more complex problem and
it is not always easy or even possible, to give treatment under
optimum conditions. An extensive survey of this problem has been
carmied out by Garrod, Shooter and Curwen (1954)  Cases fall into
three groups each seeming to carry a different prognosis and some
requinng a careful cholce of chemothempeutic drug. The first
group of cases, without abnormality of the unnary tract and wathout
history of unnary infection carrles a good prognosis. A cure as
Jjudged by the elimination of the organism from the unne both at
once and at the follow up 2-4 months later can usually be anticipated
with any sntable npent indrcated by sensitivaty testing. The second
group of cases includes all those with a previous history of infection
and here the prognosis may be only moderntely favourable. In the
last group where there Is definite abnormality of the urinary tract
the outlook 13 frankly poor particularly when surgery cannot be
undertaken

The problem Is essentally one of choosing a chemotherapeutic
substance whech is relatively non toxic, which will not increase the
damage to an already pathological kidney and which will act
eficiently in the face of impared renal function. Even If these
criferia are satisfled the problem set by the emergence of resistant
siruns is a serons one, and too often the original organism may be
elminated only to be replaced by another In Gerrod s senes thu
occurred 1n 46 per cent of cases whose urine was not stenlised by
treatment.

»
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Careful lzboratory control cannot be too strongly advocated, since
not only will this indicate the most efficient antibactennal substance,
but 1t will also detect the emergence of resistant vaniants and give
some ndication as to the completeniess of cure.  There is undoubtedly
& clear relationship between the iy vitro semsitvity of the infecting
organism and the outcome of treatment. The unsatisfactory results
which at first occurred with sulphopamide testing have now been
climinated by the use of testing media free from sulphonamude
ihibators, thus bninging the I vifro results into line with the clinical
findings.

Since, 1 the majonty of cases, the uncomplicated urinary infection
will respond to & number of chemotherapeute substences indicated
by Iaboratory testing, the advances sn this field mnst be drected
towards the control of chronic cases and the problems set by resust
ance and toxicrty

Sulphonamides
Recent research has concentrated on prodocing compounds of
diminished toxiaty capable of giving high ymnary concentrations
without the risk of crystalluna. Sulphafurmzole (3 4-dimethy! 5
sulphanilamide-ssoxazole) 15 highly soluble 1n the physiologically
impartant range of pH 6-0-7 5 (Fig. 1) Svec, Rhoads and Rohr
(1946) have studied the solubility absorpuion and excretron of this
compound and have found that its solubility 1n urine ramdly
increases from 60 mgm. per 100 mL at pH 54 to 327 mgm. per 100 mlL
at pH 6 14 compared with only 12-9 mgm. per 100 ml. for sulpha
diazine at pH 64 Approumately 70 per cent of the drug is excreted
10 the free active form, the remainder being acetylated and insctive.
It is of interest that unlike sulphanilamide, which is evenly drstributed
1 the tusues sulphafurazole 13 almost entrely confined to the
extracellular fluds. This indicates that high blood levels may be
achieved with relatively small doses and that failure to penctrate the
cells may render the drug less toxic (Marshall, 1948) Ina clinscal
trial Stewart and Lash (1950) conndered the effectiveness of the
compound from the point of view firstly of its ability to sterilise
the urine, and secondly of the presence or absence of relapse after
cessation of treatment. Only those cases with sterile unne after a
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month following the cessation of treatment were regarded as cured
The compound appearcd effective in controlling infections with
E. coll Gram positive cocci and some strains of Ps pyocyanca and
Proteus  Dosage for an infection of moderate severity is 2 G stat.
followed by 1 G cvery 4-6 hours  Therapy should be continued
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until the temperature has been normal for at least three days and
until unne cultures have been sterile for at least three consecutive
occasions,

I hiazole (2-sulphanilamideo-5-methyl | thio 3 4 dia
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zole) 13 a compound structurally similar to salphafurazole (Fig. 2)
It 18 remarkably non toxic and only between 5 and 10 per cent
becomes acetylated  Admumistration of 01 G five times daily
usuelly results 1n unne concentrations of approximately 20 mgm
per 100 ml - Contrary to the usual practice with sulphonamude
drugs, there 13 no necessity to increase the fluld intake. Indeed,
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restnictton may be actually desirable to mamtan sdequate drug
levels 1n the urine.  Warren (1954) treated fourteen cases of E. coll
infection of the unnary tract with this substance and obtamned a
complete cure in ten cases  There was no evidence of toxicity over
lon ods of treatment.

o & (s iphamideoy2 4 dmetit
pyrmmidine) is another extremely active compound which remains
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{n the free active form in blood and unine to the exient of some
90 per cent of the total dosape  When wsed alone, it does not
require adjuvant alkali therapy to guard agunst crystalluria  Daily
doses of 5 G produce average blood levels of 6-10 mgm. A single
oral dose of 005 G /hgm will produce a urine concentration of
appromimately 200 mgm. per 100 ml in 6 hours. About 86 per cent
of the total dose it excreted in 24 hours. Toxic reactions are rare.

Tnple sulphonamude mixtures were oripnally Introduced to
diminish the nsk, of crystalluria by reducing the concentration of any
one agent whilst mamtalning an overall therapeutic level of combined
substances.  Wanstern and Murphy (1952) find it unwise to use

iph ides 1n combination wathout first determining the in ritro
senntivity of the mfecting orgamisms.  The antibacterial activity of
the vanous muxtures tends to be completely unpredictable and
depression or antagonism of the activity of the components leads to
the conclusion that such mixtures are often not as effective as the
ungle agents of which they are composed

A new sulphonamide, s yet without an approved name fs
3-sulphanilamido-6-methoxypyridazine, It has shown interesting
properties in the expenmental anlmal which it 1 hoped will be
repeated 10 man, It has a high solubility in unine and good absorp-
tion from the gastro-intestinal tract. Owing to slow unnary excretion
it 13 anticipated that single daily doses may be adequate for most
infections, although clinkcal data is at the moment Lmuted. The
Nt-acetyl denvative, which In nnne accounts for approximately
30 per cent of the original drug, Is relatively insoluble. It is evident
that at low flow and with acid unne, 1t 15 posaible to produce renal

crystalluria on therapeutic dosage. The results of further clinical
trials are awasted

Nitroferantoln

This substance 13 one of a series of substituted furan denvatives
with marked antibactenal activity  Following oral administration
1t appears in ugificant concentration jn the urine although blood
levels st any one time remain extremely low  In consequence, it has
been used almost exclusively for infections of the gemto-urinary
tract. It passesses the unusual property of appearing in the urine
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1n a state of stable supersaturation Iflarpe amounts of nitrofurantoin
are dissolved in urine at the blood and glomerular pH of 75
reduction of the pH to 5 5 does not produce precipitation The
clmical findings of Mintzer ef al (1953) support the conclusion that
crystalluria 15 unlikely to occur with therapeutic dosage. Nitro-
furantoin has a broad spectrum of antibactenal achwity and s
particularly effective against E coll and pathogenic cocer (Richards
et al 1955) Psendomonas Infections are not controlled and
although Proteus 1s temporwrily inhibited, relapses ars frequent
during treatment or shortly after cessation. Mintzer ef al. descnibe
In vifro synergism between nitrofurantoin and penfcillin and strepto-
mycin, end this may be borne 1n mind when drug-resistant vanants
ultimately emerge. The In vitro studies of Waisbren and Crowley
(1955) indicate that the action of nitrofurantoin is essentually
bactencidal Resistance, when 1t ocours, appears to anse through the
action of some drug-inhibiting substance produced by the organism.

On a dosage of 7-10 mgm./kgm./day toxic reactions are few the
commonest beng nansea and vomiting. Thus can ususlly be
controlled by ensunng that the drog 1s taken with, or shortly after
food There is no evidence that blood dyscrasias occur on thert
peutic doses and examimnation of the frces has shown that the flora
of the large bowel remalns unaltered

¢ Broad-spectrum ' Antiblotics

The chorce of ant{biotic for the control of urinary infections which
have passed into the chronic stage will at first be limited by the
overall toxicity of the agent. While many of the broad-apectrum
antibioticy are extremely effective in ehiminating acute uncompilicated
infections, there is little doubt that many have toxic properties which
make ther long-term use a matter for careful clinical judgment. of
these, nausea, vormung and diarrhces can be suficently severe to
warrant discontinuing treatment.  Alterations in the micro-flora of
the gut, i1 and staphyl 1 enterocolitis are among the
more serious sequele of prolonged administratfon. Even if toxiaty
does not cut ghort a course of treatment, the rapdity with which
resistant variants may emerge can curtail the perlod over which
these substances may be usefully employed (Herrold, 1951)
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Oxytetracycline has been subject to a number of chnical trals
Nesbitt and co-worhers (1951) selected twenty four cases of long
standing, with o previous history of treatment with antibotres or
sulphonamides. Tn two-thirds of the cases, Ps procyanea or B
aerogenes was present.  Using high oral doses to evaluate toxiaty
the authors found that six out of their twenty four cases could be
rated o good results.  Although twenty improved rapidly ten
relapsed when the drug was withdrawn and four were re-infected
with a new organism. Trafton and Lind (1953) in a further senes
of thirty five cases, found the percentage of bacteriologcal as well
as chinical cures fugh. In this senes, oxytetracychne was found
mainly ineffecive against Profeus and certaln strmins of Staph
Pyogemes

Tetracycline has also been investigaied in urinary infect by
Gohar Makawi and Manoufi (1954)  In doses of 500 mgm orally
every 6 hours for peniods ranging from two courses of § days each
to 1 weel, the urine cleared rapidly in a few days, but remussions
were frequent.

Combined Antiblotic Therapy for the Suppresslon of Resistant Variants

Stern and Elek (1955) have performed important in ritro experi-
ments to igate the use of combinations of two antibiotics as
& means of supprassing the emergence of resistant vanants of E coll
Using a gradient plate techmque, forty-two stralns of coliform
bacilli were tested against a number of antiblotics singly and 1n
combination. The authors found that combinations of antibiotics
were cffective 1n suppressing the emergence of revistant variants
provided that the orpamsms were semitive 10 both anubiotcs in the
combinations. The chances of & doubly resistant variant ansing
are so small as to encourage further climcal trials of this method,
Attention is drawn by these workers to the Importance of bactericidal
action in the chminauon of urinary mwfections. Organisms lying
dormant under the influcnce of & purely bactenostatic substance may
cause relapse when therapy is withdrawn  The bectericidal action
of streptomyein is larpely offset by the rapidity with which resutant
strums emerge dunog treatment.  However Stern and Elek find that
when combined with tetracy or chloramphenico! streptomyein
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retains its bactericidal action whilst resistant vartants are suppressed
These combinations are found to be the most effective. Such
findings have far reaching clinfcal implrcations and the techniq
can clearly be applied 1n en effort to climinate infections wath other
organisms 1n addition to those caused by E. coli and B aerogenes

The Control of Psendomonas Tnfectlons

Infections with vanous specles of Pseudomonas are amongt the
most intractable encountered in urological practice. Notorfously
renstant to most antibiotics and chemotherapeutic agents, 1t rapidly
colonuses the genito-uninary tract if combimations of tissue necross,
stasss and obstruction exist, Owing to its simple nutntional require
ments, interference with the enzyme systems of the organism is
difficult, and this may in part, eccount for the failure of most
antibecterial agents  Although resstance is recognised as a charac
tenistic of the penus Psewdomonas it cannot be too strongly emphasised
that each strain should be {ndividually tested agalnst all available
antibactenal substances. It 15 1mpossible to predict the sensitivity
spectrum of any one strain, and not infrequently an organism may
prove to be sensitive to one of the commoner antibloticy.

If more conventional treatment fails, the use of polymyxin B
sulphate offers a reasonable chance of eliminating the infection.
This substance 13 a basic polypeptide denved from Bacillus polymyxa
The molecule 15 large and does not penetrate cells nor reach non-
vascular areas such as the interior of the eye or the subarachnoid
spacc  Intramuscular mjection of 20 000 to 40 000 units per kgm
body weight results in serum Jevels of 10-80 umts per ml (Polasks
ef al, 1949) Most susceptible organisms are destroyed by con-
centrations of 0 5-20 units of polymyxin B per ml. The satibiotic
15 bactericidal 1n sction and appears to be absorbed on to the
bactenal cell membrane, the permeabllity of which is altered. In
this respect, polymyxin resembles certain cationie detergents.  Only
very small amounts of the antibiotic appear in the urine after intra
muscular admunistration but favourable results may be expected in
scute pyelonephntls presumably doe to high scrum levels. In
infections of the lower urinary tract, polym ay also bo admin
istered locally by frngation using & solu £ units per m!
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The usual therapeutic dosage of 25 000 units/kgm /day produces
ttle evidence of renal arntation although the earlier polymyxins
howed marked nephrotoxicity  Doses exceeding that quoted may
ause protenuna aond even mitrogen retention  Where kidney
jamage already exists, a lower dose should be exhbited with
epeated urine examinations to assess the renalcondition  Polymyxin
hould certainly not be withheld from Procvaneus infections of the
unnary tract since failure to climinate the organism can only result
n further curtailment of renal function  The positton of polymyxin B
in the treatment of such infections has been fully evaluated by
Jawetz (1952) This antibiotic remains the most valuable agent
avaflable for the control of these intractable conditions which other
wise carry an extremely poor prognosis.

The Chemotherapy of Genlto-urinary Teberculosis

The introduction of isomcotimc acld hydmnide (INAH) has
revolutionised the pre-operative management of genito-uninary
tuberculosis. The use of this substance has been fully investigated
by Ross Gow and Hill (1951) by Ross (1953) and by Gow (1953)
After the early clinical trials of INAH 1n pulmonary disease, (Joiner
et al 1952) it became clear that this chemotherapeutic substance
conld pot be used alone mince the danger of producing resrstant
stralng of A fuberculosls was much greater than when INAH was
combined with another antituberculous substance  The mechanism
by which INAH inhibits the tubercle bacilius 55 still uncertain but
the vanous enzyme pathways which may be involved have been
comprehensively reviewed by Meadow (1956) Combined therapy
has become accepted as part of the treatment of both pulmonary and
penmito-unnary tuberculosis.  Various treatment regimens have been
denigned to reduce the emergence of resistant vardants.  Strepto-
mycin and INAH can be alternated with one of the thioseml-
carb and calcium by ido-salicylate. The two combinations
are pven for 14 days and are alternated for at least 6 months.

The value of PAS 1 preventng or delaying the emergence of
INAH end streptomycin-resistant variants has been fully confirmed
(MR.C. Investigations 1953 1955) Many of the symptoms of
intolerance which occur when PAS itself is adminstered can be
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avoided by the use of calcium benzamido-salicylate. This compor
undergoes hydrolysts after oral administration to yield PAS A qn
dose of 15 G gives an average maximum plasma level of 20 pgm
PAS per ml.  With repeated doses of 5 G at 8-houtly intery
steady plasma levels of approximately 18 pgm. of PAS per mL

matntained. Unne concentrations are approximately twenty-!
times the plasma PAS Jevels. The drug s well tolerated even at

maximum dosage of 21 G per day Combinations of chen
therapeutic substances undoubtedly offer the best therapy for

control of tuberculows of the genito-urinary tract and for the prepa
tion of those patients suitable for surgery
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CHAPTER 3
RADIOLOGY OF GENITO-URINARY TRACT

ReceNt advances in radiology of the pemto-unnary tract have
included the use of improved types of opaque media new methods
of applying such media and the application of the X ray image
amplhfier to urological work

Opaque Media
Dloa,onc lutions can be injected intr larly or even sub-
ly without prod severe reactions in most cases, so

\h:\ thelr safety for use in rautine exerction urography make them
more popular than 1odoxyl solutions. Much work. has been done to
try and increase the radiologscal density of the medium excreted into
the calcyes 35 per cent, 50 per cent and 75 per cent solutions have all
been urged but {t is doubtful if there Iy enough difference to warmant
the use of the stronger solutions which are also more locally irntating
and toxic. The strength of the solution injected can have little effect
on the strength of the medium finally excreted down the renal
tubules. What 13 more ymportant is the radiologeal denuity of the
molecules themselves, and yecent work has been directed townrds
wcreasing the atoms of jodine 1n the molecules of the injection
medium. This has produced several new substances (sodium
aceinozoate  sodium di jo trilodob rate, etc) which
contan three instead of two atoms of jodine 1n the molecule. There
is now ample evidence to show that these substances are less toxic
than diodone or 1odoxyl (Cave, Burfleld and Rankin, 1953) while
most workers also conuider that they do in actual fact produce better
radiologscal definition (Robbins 1951 Byrne and Melick, 1953)

In the author’s personal expenence these new substances are excreted
more raprdly so that good calyaine defimtion 1 often obtalned
within three minutes of injection while, in general, they appear to

canse much less pam in the shoulder and arm and less generalised
flustung,

©
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It is important to realise that & patient exhibiting a sensitinty to
one contrast medium may not do so to another but this can only
be found out by experfence, since it 1 doubtful whether any of the
known methods of testing for sensitivity can predict a sedous, or
even a fatal result (Mullen and Hughes, 1952)

For retrograde pyelography the older sodium 10dide solutions
have been replaced by dilute solutions of diodone or fodoxyl which,
though more expensive, are not irmtating to the mucosa, and are
much less hiable to producs rodism

On occasions when a more viscous solution is required such as
durning urethrography visciosol or any other water soluble pro-
prietary substance is much more satisfactory than the olly prepara
tons, which give falss filling defects dus to bubbles of non-opague
urine,

Abdominal Compression

Abdominal compression when properly applied will prevent the
too rapad escape of contrast medium from the ureters, and although
some exaggerated dilatation of the calycine systems will occur the
resultant increased radiological opacity can be of great value,
provided the surgeon fully realises what he is looking for While the
routine uso of compression may give the radiologust & very good film
to report upon, 1t may tell the urologist nothing new at all, mince it
may be 1mportant to know that the calyces are intable and excrete
the medium rapidly or that there is mild ureteric atoma as shown
by slow ureteric emptying. This information is not forthcoming
unless the surgeon knows exactly what has been done before each
film 13 exposed. Each film has to be exanuned carefully before the
next move is decided upon and unless the whole procedure can be
supervised by a radiologist or the surgeon himself 1t 18 perhaps
better to dispense with compression as & rovtme measure, but to
reserve It for cases where anatomy as opposed to physology Is under
investigation. For example, properly applied compression will
produce such good calyine detail in tuberculous cases that repeated
retrograde examinations can often bo avoided, but the technique of
the examination requires very careful supervision (Encsson and
Lindblom 1950)
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Abdomiasl Aortorraphy
1n 1929 Dos Santos introduced the translumbar method of injecting
opaque medium into the abdominal aorta in order 1o secure radio-
graphs of the artenal tree.  He was most enthusiastic about the
value of the procedure, but it never became popular  In 1936 an
adverse report was published by Henline and Moore, who experienced

Fxd 3 Barr Sdrlng injector  Whh this apparatus it is possibie
nject 14220 L. of opadue medfor nto (e soria wHILL & sl

several deaths 1n their dog expeniments, and the whole subject was
again forgotten until 1942 when both Nelson and Doss in America
reported two Jarge scfies of cases independently  In this country
credit must go to Gaffiths (1950) for reviving interest in the use of
sortography m wrology and his emphanis of the fact that many
thousands of cases had then been reported wathout fotalities
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Technique

The aortn 13 easily punctured by an 18 S W G needle of at least
15 cm. length which 1s introduced along the left side of the body of
the first lumbar vertebra, as in performing a paravertebral block.
Care must be taken to make sure the needle Is completely ins:de the

rortic lumen by aspirating blood and ingecting normal sale, after
which 20-40 ml of diodone solution are injected as rapedly as

Fio 4(a)

Fxy 4 Authon home-made appartus foc protecting the hands and
syringe during mpid injection.

posible Films are then exposed at two-second intervals, commenc
g just before the end of the infection

In practice, the timing of the exposures presents more difficulty
than the puncture of the aorta. However even when the needle has
been correctly adjusted & few millrmetres of movermnent may dispiace
1t with resultant escape of diodone outside the aorta. Thus produces
an alarmung looking radiograph but appears to have no other ill
effect. The speed of mfection of the medium is an important factor
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in sccuring good contrast so much so that Surling (1955) has
devised a lever apparatus (Fig 3) which apphics considerable pressure
tothe synnge plunger Tor the ordinary user 8 home made apparatus
such as that depicted in Fig 4 wall afford conuderable pressure and
protect the operator s hands at the same time

Fia 4 (b)

Interpretation of the films requires some experience, and several
phases should be noted. Films during the first few seconds show
the morta, the renal artenies, ond their major branches and perhaps
the ceeliac axis vessels. Two or three seconds later the medium has
passed on into the collecting tubules so that the whole renal sub-
stance (if it possesses normal tubules) stands out as an opaque
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mass—the renogram  This pscture can be most Informative,
helpng to differentiate between solid and cystic arcas and by
drawing attention to the abnormal shape of the renal mass. Films
taken after & munute or so begin to show the usual excretion
pyclogram outlines. The above technique requires a well-trained
team and is much easier to carry out with the patient under & general
anmsthetic. There 1s always a certain * hit and muss  element about
the site of aortxc puncture in relation to the ceeliac axis and renat
artenes with perhaps loss of much of the medium into the splenic
and mesenteric vessels,

Femoral Aortography
A more recent development of renal arteriography has been the
percutaneous introduction of a plastic catheter into the aorta via the
femaral artery This can be performed under local anmsthesia
without exposing the femorel vessel and has many advantages over

Fio 5 Seldinger needle, stilette and fiexibie metal kader

the direct needle puncture of the aorta. For example any desired
level of the aorta can be sclected for the site of release of the opaqus
medium.  The risks of extravasation around the aorta are removed
while, more important still the catheter can be left fn situ without
risk of diplacement and the patient can be moved frequently into
any desired position for radiography

Peirce and Ramsay (Peirce 1951 Petrco and Ramsey 1953) usca
method whereby the fine polyethylene catheter 13 passed down the
lumen of a special stop-cock needle combination which has previously
been inserted ito the femoral artery by direct percutancous puncture.
This method requires a rather thick needle n order to pass & catheter
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larpe enough to inject an adequate amount of medium in a short
time. Seldinger (1953) has overcome this problem by the use of an
ingenious apparatus which allows of the replacement of the needle
by a catheter of the same size  The main principle consists in the

—_—
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Fxa 6. (1) Puncture of artery  (2) Insertion of fiexdble metal leader
QMMMMMm to leader, and (;;(‘M uf:‘)
0
ariery (&) keader thdrawm. (From Acta Radiokogice, Stoeholm)
catheter being introduced on a flexible leader through the puncture
hole after withdrawal of the puncture needle.

The Seldinger apparatus (Fig. 5) consists of a puncture needle
and stilette a flexible rounded-end metal leader with increased
flexibility of 1ts distal 3 cm. and polyethylene tubing, the eame outer
diameter as the needie and which will fit freely over the metal leader

F’l'heﬁ)lcchmque as described by Seldinger (1953) is as follows
(Fig-
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(a) Afterlocal anssthesia, the artery s punctured percutanec
at a relatively small angle.

After puncture it 1s best to rotate the needle 180 degrees
push 1t a hittle {nto the artery usmg the bleeding as a guide to ez
that the needle remains in the artery  Puncture of arteries sm
than the femoral artery is facilitated by unng an mnner needle
guide over which the outer needle 1s directed Into the artery

(b) The supple tip of the leader Is inserted a very short dist
into the lumen of the artery through the needle.

(€) The leader 13 held 1n place and the pesdie removed.”

At this moment bleeding should be controlled by pressun
the artery proximal to the punicture site, because the dlameter o
leader is smaller than the hole in the artery

(d) The catheter 15 threaded on to the leader when the
reaches the skin the free end of the leader must protrude from
catheter

« (¢) The catheter and lender are gripped near the skun thro
which they are inserted. The catheter enters the artery easily 2
operung has already been made by the needle. The catheter
Teader are pushed just far enough to ensure that the tip of the for
18 1n the lumen of the vessel

(f) Tho leader 15 removed and the eatheter directed to the !
required, after good arterial bleeding through the catheter has t
obtained The unsupported catheter 15 usually pushed np the ve
without difficulty but occasonally the leader must be re introde
into the catheter in order to support it. The leader should no
passed beyond the tip of the catheter

Thus technique 1s stmpler than appears on paper and after 21
practice should present po difficulires. It 13 smportant that
leader pesses into the artery eanly When the tip of the cath
enters the artery the same resistance 18 often felt a3 when punctm
n performed by means of a needle. However the resistanct
generally slight or may be completely absent. If conmdens
resistance be encountered, it 15 probable that the tip of the lea
13 obstructed and force must therefore never be applied. Pt
ethylenc tubing 1s unfortunately not radio-opaque. For this reas
in aortography via the femoral artery a small amount of contt
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medium must be ingected and followed by a test exposure. This wi
show the position of the catheter and alco the exact situation of th
renal arterics and of the iliac lfurcation  (Seldinper 1953)

The actual film exposures are made in the usual way during th
ingection of 30 ml of 70 per cent contrast medium hand pressur
on the synnge being sufficient 1n most cases

Many workers in this country have cxpenenced troublesom
extravasation at the mite of femoraf puncture with the result the
direct puncture of the aorta via the lumbar approach continues t
be the method of choree 1n Great Bntain  Although aortography |
quite unnecessary 1n the majonty of renal problems, 1ts place in th
dapnosis of the difficult or unusual case 1s now well establishe
(Weyde, 1952)

Perirenal Tnsufflation

The 1ojection of air or pas into the penrenal space in order t
increase the radiologreal contrast between the hidney and surrounc
ing structures dates back to the work of Rosensteln (1521) an
Carelli and Sordeth (1921) who used oxypen for this purpose, bn
since then vanous gases such as nitrogen carbon dioxide, and a
have been wsed  The onginal technique was modified by Cope an
Schatzki 1n 1939 With the patient lying prone, some 200 ml «
ar were injected through a fong needle introduced in the ang
between the crest of the ihum and the lateral border of the erectc
tpuz thus avording direct injury to the kidney  The best films wer
frequently obtained eighteen hours later

All the earlicr methods have now been superseded by the introdw
tion of the gas into the retropenitoneal tissues lyng in front of tt
sacrum and behind the rectum (Ravas, 1947)  This 18 much ensu
to do accurately than the older methods since the needle, introduce
just lateral to the coccyx, can be guided 1nto place by a finger in ¢t
rectum. 1,000 ml. or more of oxygen can be used and both peniren:
spaces can be outlined at the same time.  This 1s frequently a ver
valuable asset particularly when trylng to outhme the suprarem
tlands, or when uted 1n conjunction wath excretion urography .
sathafactory insuffiation via the presacral route will also outhne tt
Pelvic viscera and in the author's practice this fact drew attentia
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to a petvic kidney which had already escaped detection by pyelo-
graphy and aortography

Failute to obtaln a sharp radiological outhne of the kidney
geoerally indicates adhesions and can be very useful in assesstog the
degres of operability in renal tumours as suggested by Riches and
Gnffiths (1951)

Fxa 7 Urethrogram, showing chromkc prostatlis three and a kalf
nm-mmyFmrmmwry (From Marco
(1952) Briy J Urol, 25, 18)

Penrena! insuffiation should not be p routine investigation, but
it has a very necessary place in the diagnostic armamentarium of the
urologist. The presence or absence of a suprarenal gland can
sometimes be verified by no other means. The problem of the
radiologscally non functioning ,and therefore possibly absent kidney
though considerably helped by aortography can often be solved by
a combination of excretion pyelography and ar insuflation
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Urethrography

Most Bntish urologists would consider that cysto-urethroscopy
can provide all the necessary information about the urcthra ond
bladder neck 1n the great majonty of cases so that the technique
of urcthropraphy has not become a routine procedure here to the
extent that it has in Scandinavia  However where instrumentation
18 imposuible such as in cases of stneture or post-operative bladder
neck obstriction (Fig 7) urethrography can be invaluable, provided

Fxa & hnatsson penlle clamp and urethrogram syringe,

the technique is such that the resultant mdiographs do represent the
true anatomy or pathology and are not duc to artefacts

A reliable technique has been developed by Knutsson (1935) and
others and consists essentially in filling the urethra with opaque
mediom and obtaining radlographs in various plases. The usc of a
Syringe with the special Knutsson penile clamp 1s almost essential if
adequate urethral filling 15 to be obtaned (Fig. 8) By this means
the urethra can be kept distended for several minutes in complete
comfort, 2 fact which allows the use of water-soluble media soch as
viciosol instead of thick oily substances which may give false
shadows duc to urine droplets
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Micturating Urethrograms
If the bladder 1s filled with opaque medium and films exposed
during the act of nuctuntion useful mformation can sometimes be
obtained about bladder neck dysfunction although the results are
difficult to interpret (Edling, 1945)

Seminal Veslcnlography

The urethroscopic cathetensation of the ejaculatory ducts 1n order
1o obtain a vesiculogram 1s a challenging technical maneuvre which

9 Descending vesiculogram showing large cyst of left semiml
veside. (Hanley (1935) Anr Roy Coll. Swy Enp., 17 11)

much skill and and sbove all Inck. The necesuty
mmh of the mzmku it too unreliable to become a
useful routine investipation,

Very adequate radiological defimtion of the vesicles can be
obtained by mpecting medium down the vas from a scrotal mncion
(Fig. 9) but here, again it 13 doubtful whether the procedure can
give any new uscful information which canmot be obtained by other
means and its routine application must be very limited




INTRAMUSCULAR PYLIOGRAMS 6l

Pyclography in Infants
Excretion urography in infants may present insuperable difficulties
owing to the small size of the veins  In such cases diodone solutions
can be inpected intramuscularly It has recently been shown (Olsson
and Loefgren 1949) that hyaluromdase if mived with the diodone
will increase the rate of absorption from the tissues parucularly if
the Injecuon {s made subcutancously (Astley 1952)  Fifteen ml of
diodone solution and one millihitre of hyaluronidase divided into
two injections will often produce satisfactory contrast in about the
same time intervals as the intravenous route
Intestinal gas shadows are always a problem in infants, but they
an sometimes be pushed aside by pving a Seldhitz powder which
fills up the stomach with carbon dioxide thus producing one single
bubble over the renal areas  Tizer or any other sweet fizzy dnnk
is even simpler to admimister (Berg and Allen 1952)

The \ ray Image Amplifier in Urolopy

The great advantages which would accrue from being able to
viszalise the actual movements of the renal pelvis calices, and ureter
have been obvious to urologsts since the advent of contrast media
and the fluorescent X ray screen  Many urologists perform their
ascending pyelograms under screen control but although much
valuable information can be obtalned by this means, the small
volume of opaque medium which can be used provides poor contrast
s compared with a banum suspension in the bowel while the hight
Intennity 1s insufficient to provide really clear definition of the

The fluorescent screen can of course be made brllant enough
for clear definiion and even for photography by greatly increasing
U’Etcmcnmgcumnl and this 1s how the ordinaty excretion urogram
film 15 cxposed. A high screening current Is used for 2 very short
exposure.  Unfortunately the X ray dosage absorbed by the patient
during such an exposure s high and can be repeated only a few
mes with safety  Up to the present time fluoroscopy and certainly
né photography has been Limited by this problem of having to
choose between n low X ray dosage with poor illumination for a
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Teasonable length of time, or a high X ray dosage with bnlliant
illumination for a few seconds only
However this problem has now been solved by the use of an
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X ray image amplifier which, as its name implies, smplifics a poorly
flluminated screen 1mage by electrome means (Fig. 10)  The instru
ment 13 attached to an ordinary X ray apparstus n place of the usual
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viewing screen 3o that the % rays sinke o metal screen inside an
evacunted glass tube  Instead of producing a fluorescent {mage this
screen emits clectrons which are greatly nccelerated through the tube
by a potential difference of 25 LV., and are hept 1n focus by several

¢lectronlenses ” until they stnkea smail 1 in (2 5cm ) fluorescent
screen at the other end  This 1s similar to an ordinary fluorescent

Fra. 11 Stifh from a ciné-pyclogram.  The ureterke catheter has been
withdrawn afier filling the peivis with opague medhum.
Fia. 11 (). Shows a wellfilled lower calyx and a clearly

defined hich has

w! Just closed
aboie a column of medium n the wreter

vicwing screen except that the image 15 reduced 1 size to 1 In., but
18 extremely brilbantly flluminated  An optxcal system can now
project tns image either through an eye prece, on to a mirror system
or of greater importance still into the lens of & cinécamera.

A bnight visual image of the renal shadow can be seen with a
screening current es Jow as 2 half to onc mullinmpere, while ciné
radiography can be carmed out with & current as low as 6 to 7
mulliamperes in some cases (Hanley 1955)
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Using one of the new rapdly excreted opague media such as

Hypaque, with its radiologreally denser molecule the slow move
ments of the calices can be clearly scen during excretion urography

It has already become evident that the interpretation of some of the
unexpected phenomena which we are now seeing will require time
and expenence before their full significance can be assessed but the
potentialities appear great (Fig. 11) particularly in the study of
hydronephrosis ureterc spasm aortography and such problems of
rapd muscular sction as the micturnting cystogram and uretenc
reflux (Hankey 1955)
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CHAPTER 4

CONSERVATIVE RENAL SURGERY

11y dronephrosis

Tir most important advances in renal surgery during the past
fifteen years or so have been due to a change of outlook on the part
of surgeons—particularly urologsts, so that today the emphasis 18
placed on conservatism.  The atttude that if the patient has another
healthy kidney o nephrectomy s the best treatment for scrious
pathology thereby effecting a permanent *“cure, s now larpely
frowned upon  Most urologrts agree that with certain reservations,
even a small portion of a poorly functioning kidney is better than
no kidney at all, particularly in young people. The majority of
renal disease is potentinlly bilateral, though one side may be affected
much sooner than the other and the realisation of thus fact has done
much to stimulate interest and research 1n conservative principles
particularly in hemu and partial nephrectomy and in plastie
operations for hydronephrosis

The succeas attained in such surgery has of course been helped
by the factors which have contributed to advances in surpery in
general, such as earher and more accurate diagnosis, improving
anesthesia and the control of urinary and other infection, but of
equal importance has been the determunation of urologlsts to

follow up therr cases for a sufficiently long time and to learn
from earlier failures.

Wo now know that the majonity of hydronephroses encountered
n practice are well worth saving, and there are several lorge series
which have been followed over a penod of many years

At onc time it was thought that the preservation of a hydro-
nephrouc kidney might lend to hypertension but there 11 no evidence
thatthissso  No hypertension has developed in any of the author s
cases over the past fifteen years, and thm 13 supported by the Great

67 31
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Ormond Street series, many of which have been followed up 1ato
adult life (Higgins, Wilhams and Nash, 1951)

Several points of interest should be noted sbout hydronephroses
1n general.  The development of the condition 18 insidions in most
cases and, unless ettacks of infection occur symptoms may be late
and vegue. These symptoms only rarely post to the renal tract
in the early stages and many cases seen by the author have already
hed barrum meal examinations and cholecystograms. For this
reason a high proportion of hydronephroses are first secn by the
physicians or general surgeons, and if the latter are not interested 1n
renal surgery a nephrectomy is the result.

Once a hydronephrous has produced sufficient symptoms to call
for investigation, it is generally a progressive leson, and although
carly cases may be kept under observation for several months, some
intervention becomes necessary eventually Once infection has
developed there 1s little time to be wasted with chemotherapy or
antthiotics

The diagnosis can elways be mads by excretion urography
particularly on a delayed film, but if the ureters are not outlned the
exact Jocation of the obstruction will often call for the passage of 2
ureteric catheter to exclude lower tract of ureterrc obstruction.

It should be remembered that & retrograde pyelogram will only
rarely indicate the actual cause of the pelvi ureteric blockage, and
gives Little indication of the type of operation which will be necessary
for 1ts relief  Also it cannot be stressed too cmphatically that
retrograde pyelography 15 a dangerous procedure in cases of hydro-
nephroms unless carried out just prior to operation because tho
mere passage of the catheter through an obstructed or cedematous
pelvi-uretertc Junction will increase the edema and may result in &
complete blockage, with ramd onset of infection and perhaps
uTeparable damage to the kndney It follows, therefore, that the
retrograde pyelogram should only be performed by the surgeon,
who 13 prepared to carry on and perform & conservative operation
if neceasary

1t 18 clrumed that abdominal aortography (p S1) 1 helpful in
defining the presence and size of polar vessels thus making retro-
grade pyelography unnecessary while Doss (1947) and Weyde (1952)



1} DRONEPHROSIS L

have demonstrated that a good renal vascular pattern indicates
the presence and amount of parenchymal tissue, thus justilying
conservative surgery even 1f the excretlon pyclogram shows poor
function

Noo-mechanical Hydrooephrosis

This term was used by Oldham in hus Huntenan Lecture (1950)
to describe the case where no mechanical obstruction could be found
at the time of operation  More than half of Oldhams cases of
hydronephroses fell into this category and although this incidence
18 far higher than that recorded by anyone clse possibly duc to a
difference of interpretation as to what constitutes obstruction there
15 1o doubt that on cccasion one is confronted at operation with a
perfectly normal pelvi uretenic junction and a collapsed even spastic
pelvis when the pre-operative pyelograms had demonstrated a fully
blown pelvis with delayed emptying.

Much work has been done on ths subgect but it is a fact that our
knowledge of the nervous control and phymology of the passage of
unine from the glomeruli to the exterior of the body is sull beset
with contradictions  The pyeloscopy work of Harns (1930) Jona
(1937) and the more recent work of Johnson (1952) using o Sanchez
Perez automatic seriograph which glves eight films at timed regular
intervals, has helped to throw some light on the problem but the
introduction of diography for urologreal purposes (Hanley
1955) should greatly increase our knowledge of pelvic dynamues

Phynologically there would appear to be sphincters at the
Junctions of the minor and major calyces and at the pelvi ureterlc
junction and Woodside (1944) pointed out that each segment of the
calycine system filled up and then passed ity contents into the next
chamber Johnson (1952) supports Lapides (1948) contention that
this action results from the mechanical pressure of the urine in each
segment and is independent of any central control. However many
people conuder that the atonia seen 1n some calyces or renal pelves
is due to inhibiting neur: 1 pulses which prevent the
sphincters relaxing, and this theory forms the basis of renal pedicle
sympathectomy for cases of non-mechanical hydronephroses

Oldhams senes of twenty-five welk-defined hydronephroses
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treated successfully by a thorough pedicle sympathectomy and, let
it be admitted a careful pelvi ureterolysis 15 impressive.  Having
cut all the nerve fibres runalng along the arteries he then paints the
vessels with 10 per cent phenol, pointing out that qmte apart from
the destructive effect on the sympathetic fibres, thrs makes them
white and more easily visible.

Hydroeephrosts doe to Pelvi-ureteric Obstruction

Once & hydronephrosis of this type is well establshed with marked
clubbing of the calyces no form of treatment will return it to normal,
but a successful conservative operation should halt the progressive
nature of the copdition, Improve the emptying time of the pelvs
and eliminate infection and pein.  Success cannot be gauged merely
by companng the size and outhne of the pyelograms before and
after operation since even after extensive resection of the pelvis
the radiological outline may not appear much smeller whilst the
calyces may still be clubbed but the emptying time should be greatly
reduced.

Forms of Treatment

Well over thirty different surgeons have given ther names to
various operations for relief of obstruction at the petvi-ureteric
Junction but until quite recently all these operations could be put
into three main groups

Group I consisted of a carcful ureterolysis That is to say &
sumple freeing of all adhesi fibrous or lar round the pelvi
urcteric junction  This may be combined with a nephropexy or &
sympethectomy burt the pelvis and ureter are not opened.

Group 2 isted of & lyss bined with some form of
inclsion of the stenosis followed by transverse or inverted U
closure. Such names as Heineke Mikulicz, Finney and Foley (193D
spring to mind

Included m this group 1s the lateral anastomosrs of ureter to peivis
below the site of obstruction, Priestley (1939) (Fig. 12 C)

Group 3 consisted of the ureterolysis and re implantation of the
ureter into the peivis at a more convement site with or without
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loroplasty Latera! anaestomosls of ureter to p:hd: [{
5 high hnenbn of wureter (Priesticy 1939). T
resection of redundant pelvis. Kuster (1892) Lubash (1937) are
switable examples (Fig. 14)
It is difficult on occasion to appreaate the very slight duffer
ences in techmque and nomenclature separating some of these
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operations and also to decide whose name should be apphed to
them but Hinman (1946) and Gibson (1945) have done a service to
urology by attempting to summarise the subject 1n two very com-
prehensive papers

Most urologists would now consider that a careful and thorough
dissection of the pelvi-ureteric junction 1s one of the most important
steps 10 any operation for hydronephrous and while 1t 13 very
doubtful whether these fibrous or vascolar adhesions were the
origial cause of the condition, their removal 13 essential in order to
obtain a normal alignment of the uretero-pelvic junction.

In spite of the work of Lapides (1948) and Johnson (1952) who
consider that the only relationshrp between & unnary segment and
the one above 1t depends on the mechamcal transferencs of flmd
pressure, and not on any ncuro-muscular or peristaltic wave, many
urologsts think that there 15 a nervous relatonship and that for this
reason the section and re-implantation of the urcter mto the pelvs
15 an unphysiological procedure.

Certawnly the majonity of operations devised n recent years have
aimed at avoiding reimplantation which has not been a grest
success in most people s hends but this may have been due to faulty
technique There 13 Ittle doubt that any operstion involving 2
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circular scar round the ureler will lead to ultimate contraction and
Anderson and Hynes (1949) have devised an operation to prevent
this happening by ensuring that the healing scar 1s oblique, not
arcumferential (Fig. 15) No urctenc sphating or nephrostomy

Fi /ﬁ)
e
ln:r
Lubash (l917)

B, Re-implanta ﬂou

Kuster s ob!
1892)

il

drainage 15 employed and the authors consider that this lessens the
degree of infection and fibroms  For hugh intertion of the urcter
vith a contracted pelvl urcteric junction this operation s very
satisfactory  Where the pelvi-ureteric junction 13 already at the
lowest pomnt the Y or V plastic operations are not applicable with-
out altering the repal axis and, 1n addition  if the ureteric narrowang
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extends over several centimetres, re-implantation may be impossible.
Intubated ureterotomy 1s a smtable procedure for such cases (p 79),
but in an attempt to cut down the length of time of the splinting

B

Fio 15 Andenon and Hynes operation (1949). Deslgned to avoid 2
circutar scar which woald resolt from a procedurs such es that
shown at B, No ureteric splint or nephrostomy s med.

Culp and de Weerd (1951 1954) have devised an operation suitable
for this condrtion whereby a flap of pelvis is turned down to form

a funnel-shaped peiv: wretene junction and they have had good
results in more than twenty-seven cases so far (Fig. 16)
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Fo 16, Colp operation..
(s) Location of incislons to create
v pelvic flap and to open the con-

De Weerd 1951 26, 483 )
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Whether polar vessels can be the initial cause of 2 hydronephrosls
or not 1s still undeaded, and it should be remembered that such
vessels may not be the only cause of obstruction so that many
urologsts consider rt essential to open the pelvis and test the patency
of the pelvi uretenic junction (Henline, 1943)

However there 13 no doubt that once the pelwis is distended, such
vessels, be they early divisions of the renal artery or true aberrant
vessels, do prevent pelvic emptying, and though veins can be drnded

P o

Fr. 17 Hellstrom dure (1949) for fog an offc
veasel away from the pelvi-ureteric functions Only the perfvascolar
thsue B taken up in the sutures,

with impunrty arterses are a different problem small artenes may
be safely cut, large one may certninly not, but the author considers
that the borderline cases are very difficult and places little rehapce
on clampng and watching the effect on the lower pole.

One 13 faced, therefore, with the cholce of dividing the vessels,
re implanting the ureter or moving the pelyi-ureteric junction out of
the way It 15 certmnly surprising how often the ureter can be
displaced from a vascular bundle by surtably resecting 8 portion of
the anterior or posterior surfece of the pehvis. Hellistrom (1949)
describes good results in thirteen of fourteen operations for  trans~
position ™ of the offendimg artery by suturing rts perivascular tssuo
to the renal pelvis in a poution well away from the ureter (Fig. 17)
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while Hamulton Stewart (1947) has devised an operation which aims
i prnciple at “ moulding  the kidney so that the lower polar or
aberrant artery should come into closer relatlon with the renal
artery itsell where 1t would not be in & position to obstruct the
ureter (Fig. 18) By manual moulding, the poles of the kidney are
brought together teproducing the infantle state, and at the same
ime the antenior aspects of both poles, freed of capsule, are approxl
mated and the resultant ball shape s maintained with nbbon catgut

VESSEL

carly where o el beans the
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which encircles the whole mass ke a hoop (Fig. 19)  Any redundant
petvis is plicated at the front and back by interrupted 6/0 catgut,
taking care that these sutures do not pats into the lumen of the
pelvis  Thus ingemous maneeuvre overcomes most of the theoretical
objections rased against previous operations for obstruction caused
solely by aberrant vessels  The offending vessels are not damaged,
the pelvis s not opened thus avolding 1nfection of fistula formation
while the functional results would appear to be very satsfactory
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Hamilton Stewart has now done over fifly such operations Walfred
Adams (1951) who prefers fascia laia to nbbon gut has recorded
fourteen cases and other British urologusts have reported favourably
on the procedure.

Ureteric Splinting

Any or all of the pnnaipal types of plastic operation can be
combined with ureterle splinting and nepheostomy dramage. The
medern plastic 1ypes of tubing are much superior to rubber or to
uretenc catheters since they rarely become coated in phesphaue
concretions.  The choice between pyelostomy or nephrostomy
drainage 18 a personal one.  The pyelostomy tube does no harm to
the renal parenchyma but it Is quite impossible to reintroduce
should it come out by accident, and thss has resulted 1n 1ts diminish
ing populanty The advocates of nephrostomy or pyclostomy
consider that it 1s the adequate drainage, rather than the meticulous
suturing, which 1s the secret of success In any plastic operation  In
the same way 1t i argued that only an indwelling ureterle splint can
ensure a smooth regular pelv ureteric abignment following any type
of anagtomosis in this region  In fact many urologists place so
much reliance on the prinaiple of splinting that they have abandoned
most of the complicated Y and V flaps in favour of simple incrtions
or stretching of the uretenc junction followed by indwelling splintage

The prinaple of this  intubated ureterotomy  (Fig. 20) has been
populansed by David M Davis of Philadelphia (1943 1948 1951)
who has shown that 1n dogs and 1n man a tight or r long stricture
of the urcter can be split longtudinally as 1in a Ramstedt operation
for pylonc stenosts, and that evenif the mucosa 1s deficlent provided
there is some conlinuity between ureter and pelvis a new mucosa
will grow round an indwelling splint. Provided the splint 1s left in
ity for sufficuent time, the resultant fibrosts becomes stationary and
further contraction does not occur the ultimate bore of the new
urcier depending upon the diameter of the splint

Thus operation was onginally used by Dawis for a two-inch fibrous
stricture, which afier longitudinal division left only a thin ribbon
of ureter  This was loosely applied to the splint by interrupted
sutures, surrounded with fat, and when the splint was withdrawn
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six weeks later the structural deficency bad been repared, The
period of splinting necessary for this type of uretenc stricture 18
probably six weeks, but for a simple stenosis at the junction which

A

Fo. 20 T ureterotomy  Originally used by D M Davhy
(1943) for & Jong stricture below the petvi-ureteric The
stenosed portion of oreter Ix stretched open from the peivh

/
¥ Fro. 20 B. High inwertion of the
¥ mmbuobv:mbyfs
sectin suiiablo portion
ale Fs0 it A 10 B. a7

B

has been split open at operation by bougics, the author has found
that three weeks is adequate.  Although even a shorter petiod may
suffice, 1t would eppear to be safer to splint for too long than too
short a tme.  This principle of intubation is much simpler to apply
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than any of the flap operations, and is mote gencrally apphicable to
the various types of obstruction encountered A high insertion can
be overcome by resecting a prece of pelvis and bringing the junction
10 the most dependent posstion (Fig. 20 B) This operation is certainly
ganing in populanty doubtless due to its simplicity and the author
has found it applicable to the majority of cases where there {s a polar
vessel too large to divide with safety

It will be seen that no single operative procedure s swtable for
all of the vanous types of obstruction encountered while the fact
that different surgeons prefer different methods for the same
pathology indicates that the problem 18 still unsolved.  Nevertheless,
the results of conservative operations in hydronephrosis are now so

greatly improved that nephrectomy should only be considered as a
last resort.

Heminephrectomy and Partfal Nephreetomy

The term hemunephrectomy should be used for the removal of
half—even an unequal half—of a double kidney while the term
partial nephrectomy should be reserved for the various resection
operations where a portion of parenchyma of a single kidney is
Temoved for localised disease, including calycectomy and resection
of cysts. Heminephrectomy is a well-established operation and is
used chiefly for lemons which frequently develop in the poorly
developed upper pelvis of a double kidney This pelvis may be
hydronephrotic, it may contain calculi while not infrequently it may
be & source of chronic infection or of renal pam.  Crossed ectopic
and horseshoe kidneys are included im this group, and all have n
common the fact that the portion to be removed has a scparate
blood supply and often shows 2 clean hne of cleavage so that
bleeding ix not troublesome.

True partisl nephrectomy hay remained unpopular undit guite
recent years owing to a mistaken 1dea that st was associated with
much morbidity such as severe hemorthage and prolonged fistula
formation. A review of over 150 operations performed by vanous
Britsh urologists (Hanley 1950) shows that there is in fact fittle
morbidity Clot retention occurred 1 the blagder §n twelve casey,
but secondary nephrectomy was only necessary twice, while no
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fistula lasted for more than a week. Only one death was recorded
1n this review

There 18 2 growing volume of opinlon that partial nephrectomy
is the operation of choice where the disease is confined sharply to
one area of a kidney and where the blood supply remauning s
adequate to support the tissue left behind  Calculi in the lowest
calyx form the rmost frequent indrcation for polar resection since
the recurrence rate after simple Iithotomy is very high for varous

Fra. 21 Xy phot of re-
ua:!ndlompohmlm
of difime cakification (From

(Hanley

reasons, not least being the great difficulty of removing all the
fragments at operation  Lane (1950) has shown that even if all the
gravel is removed the calyx 13 deformed 2nd its imng membrane
may be eroded and replaced with granulation tisue, while the
parenchyma may show chronic intestitial changes with patches of

Icrfication such as the spect shown 1o Fig. 21

Wherever stones commence to grow they certamly tend to drop
into and mature 1n the lowest calyx, so that resection of this calyx
docs at least remove the  sump, with the result that any further
stones tend to pass down the urcter while still small enough to do
so Hamilton Stewart (1952) constders that even if a stone 13 wedged
in a middle or upper calyx the mucoss and perenchyma are generally
damaged, 5o that recurrence 1s likely unless the area is resected and,
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adopting thus theory he has reduced his recurrence rate afier partial
nephrectomy for caleul 1o 68 per cent in eighty seven cascs.
Inadently Fas six recurrences all followed fower polar resections
where a minor calyx of a truncated lower major calyx had been left
behind, and he rightly stresses the importance of removing the whole
of the fower calycine system.

Temouars

Partial nephrectomy for simple tumours would be 1deal if the
diagnoms could be made with accuracy but even malignant tumours
have been resected with success, under certain circumstances

Tuberculosis

Genito-unnary tuberculosis is only part of a generohised disease
and it is now hoped that under ideal sanatonium and antibiotic
control smail non radiologically demonstrable Jesions in the kidney
will heal  Only & few years ago it was equally certain that an estab-
Lshed ukcerated cavity was most unlikely to heal under any conditions,
0 that if a Jevion remained localised to one calyx and showed no
radiologreal slon afterar ble period of observation and
conscrvative treatment o partial nephrectomy appeared to be
Jjustifiable However with antibfotic treatment carried on for several
Years 1t is often postible to keep the urine stenle in spate of & very
obvious radiologreal calycine kesion and time may show that even
partial resection is unnecessary in such cases.

It i3 100 carfy to assesy the fina] place of this procedure in genito-
unnary tuberculosit but in spte of a cautiom note by Cibert in
France (1953) there are several growing senes of cases under observa
tron, niotably those of Semb (1949 1955 1956) in Oslo Lattimer 1n
New York (1953) and Ljunggren (1952) in Gothenberg, while In
ths country Jacobs in Glasgow Ross and Gow in Liverpool, and
the author are encouraged (o continue with this operation in sutable
cases.  Multiple resections on one or both sides have been carmed
out with success
Technique of Partial Nephr Y

Very adequate exposure of the pedicle is necessary in order that
the assistant can grip the vessels firmly without interfenng with the
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surgeon s view and approach. Some surgeons prefer to usc a hght
rubber-covered clamp to control the pedicle, others use Pyrahs
clips, but even here 1t 13 an advantage to release them periodically
to demonstrate the mmn vessels which have been cut dunng the
wedge resection.  The [arger vessels, all centred round the calyx fn
the apex of the wedge, can be Ligatured by this means,

The opening 1nto the petvis can be demonstrated and, 1f adequately
closed, the chances of clot colic or escape of urine into the wound
are redoced.

The methods of hemostasis vary but the most popular 1s probably
Lowsley’s (1933) method of using 2 fat plug which 1s placed m the
wedge and held in situ by the capsule which has been preserved. A
prece of muscle can also be used.

Deep mattress sutures are advocated by some surgeons, but the
expenmental work available would indicate that this may capse
renal damage (Herbst, 1930) and in the same way diathermy for the
excinon Is contra indicated (Yunck and Forsyth, 1941)
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CHAFPTER §

PROSTATIC OBSTRUCTION

Management of Refention

TopAY 1t would be impossible to Iay down any fixed routine
treatment for a case of retention which would be generally acceptable,
and this fact alone indicates that the correct answer s not yet known.
Out of the conflicting mass of opinfon one fact certalnly emerges no
two patients or two prostates are alike and no particular operation
is surtable for all cases.

Acute retention is probably sull treated by indwelling catheterzsa
tion in most centres This is continued untl the renal function
tests and the excretion pyelography have been done, after which a
one-stage prostatectomy 1s performed However most urologists
try to reduce the time of catheter drainage to 8 mimmum owing to
the inevitability of some degrees of urethrrtis, with perhaps a trouble-
some narrowing in the region of the fossa naviculans, Many cases
of acute retention occur in fraul old men whose normal activitles are
suddenly bimited by purely medical causes. Immediate prostalec
tomy is not the answer for these cases any more than 15 an jodwelling
urethral catheter and in such patients a Riches suprapubic catheter
13 ideal.

Riches Suprapnhic Catketerisation
Thus procedure was devised by Riches (1943) for use in the spinal
injury centre at Stoke Mandeville, and enabled a suprapubic tube to
be inserted without opening up the prevesical space, thus avoiding
the subsequent contraction and adherence of the scar to the
symphyss. It differs from the ordinary stab cystotomy using 2
trocar and cannula 0 that the catheter 1 its own cannula (Fig. 53
p-177) A long, thin trocar fits inside a special soft rubber catheter
the tip of which is gnpped by an ingenious knife-edged device, thus
allowing the catheter to be stretched and reduced 1n diametes When

L]
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the distended bladder has been carefully defined above the pubis a
hatf inch skin incislon suffices 1o introduce the trocar and catheter
1nto the bladder  Release of the speaal eatch enables the catheter
to expand thereby making a water-tight union through the bladder
wall and allovng the trocar to be withdrawn. A special advancer
is used to push the catheter well Inside the bladder 5o that as the
latter empties and contracts the catheter will sull remain in siry
Scorer (1953) was the first 1o report a series of acute and chronic
retention cases treated by this method with gratifying results, The
procedure can be carned out in the patient s bed under a local
anzsthetic, and he can then be aflowed to walk about provided there
are no other medwcal contra-indications  Thhs in itself is of great
importance, since bed is probably the worst place for a frail old man
No leakage occurs round these catheters, with the result that the
cave of Retzius generaily unsc ted and o q
retropubic or any other prostatectomy can be performed easily
Chroae Retention

The management of this condition has undergone a change 1n
recent years in that most urologists regard slow decompression of the
bladder as unnecessary provided the patient s clinical condition is
reasonably satusfactory and the blood urea 1s not unduly raised

The late Wilson Hey (1945) has shown that immediate prostatec
tomy can be performed 1n these cases with safety However o
difference of opimion arises over the patent with a markedly mised
blood urea, a dry tongue and a lethargic appearance, or whose
excretion urogram shows back pressure changes  Wells (1952), and
& number of like minded surgeons would decompress such patients
suddenly and perform a prostatectomy regardless of these signs of
uremua, and the successful results obtained prove that in many cases
it is a safe procedure. Nevertheless, a majonty of urologists still
treat chronkc retention with great care and respect, and although
anly lp eervien it often pald 4o slow decompransion & few davs of
bladder drainage by catheter or by any other means are generally
advoeated

In the author s experience it i3 not the failing renal function which
kills such patrents but the associated eardio-vascular and pulmonary
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lesions, and these will improve considerably with a few days bladder
dramage. Even so the sct suprapubic cystotomy Is rarely necessary
and one-stage operations are now in vogue.

PROSTATECTOMY

In 1927 Harns described his techmque for secuning improved
hxmostasis, with the accompanying advantages of pnmary bladder
closure, but his work escaped notico by all but a few It was not
until 1934 that British urologsts showed interest in the Herns
operation and, although it never became popular in Amenca, 1t was
used routinely by many urologists in this country for the next ten
years or so  In spite of this Freyer continued to be the most com
nonly performed operation in the country as & whole

During this ime acute retention of unne in a relatively fit man
was treated by catheter decompression, followed by prostatectomy
after smtable preparation and evaluation of the renal functon.
Chromic retention was regarded much more senously and slow
decompression was carmed out over a penod of many hours. If the
blood urea was raised 2 two-stage operation or at least 2 lengthy
period of catheter dramnage was called for and the resultant con-
traction of the bladder usually prevented the introduction of a Harris
or any other retractor so that a Freyer operation had to be
performed.

Perurcthral resection of the prostate was used as a routine measure
by certain Bntish urologists at this time, but the procedure was
never a3 popular as in Amenca.  Perineal prostatectomy wis cven
less commonly performed, so that the writing of thrs chapter in 1944
would have been straightforward and would have contalned lttle
controversial matter

In 1945 two Bnitlsh surgeons Wilson Hey and Miflin, mtroduced
new operations which had the effect of causing a reassessment of tho
whole problem of bladder neck surgery  Even surgeons who did not
perform either of the new operations began to challenge the oid
dogmas, partrcularly with regard to the treatment of chronic reten-
tion by slow decompression while suprapubuc cystotomy for so long
the accepted preliminary treatment for the poor-nisk patient, became
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less and less popular giving way in some centres to immediate
prostatectomy even in acute retention cases

The new operations of Wilson Hey and Millin were both equally
revolutionary but in totally different ways  Milhin (1945) advocated
a retropubic approach wathout opening the bladder but Wilson Hey
(1945) though using the old transvesical approach advocated an
aseplic operation which he clamed to achieve by jmmediate
prostatectomy for acute or chromic retention regardless of the blood
uren He asserted that dlate pr omy by d pressing
the lower ureters, relieved the renal back pressure whereas a pre
Limunary cystotomy or catheter drainage had no such effect but
merely served to mntroduce infection. For this reason he forbade
any urethral instramentation including cystoscopy before operation.

Both of these operations dupensed with any suprapubic urinary
draunape, and this drew attention to the fact that many more bladders
could be closed pnmarily with safety than had been penerally
realised. Previously many surgeons had performed the Hams
operation 1o detall up to the closure stage and had then left a supra
pubie tube in sfru but today pnmary bladder closure is becoming
more and more popular not only after prostatectomy but after such

procedures as partial cystectomy and the insertion of radon seeds
or irradiated tantalum wire.

Retropubic Prostatectomy
Millin s retropubic operation (1945 1947) introduced a new extra
vesical approach to the prostate, and its many ndvantages, particn
larly from the point of view of the patient s comfort have made 1t
the operation of choice for most urologsts. 1t would be superfiuous
(o try and umprove upon Millin s own descriptions of this operation
but the mam steps are clearly shown in Figr. 22,23 24 and 25 Apart
from the transverse skin yncision now used by Millin various mod:
fications are practised or descnibed, but it is doubtful sf they have
any advantdpes over the original technique. The lateral gaure packs
may be dispensed with in most cases but two-layer closure of the
prostatic capsule appears unnecessary 1f not {mpeactseable, while o
vertical capsular incution has a tendency to extend downwards under
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the pubic arch and can be embarmassing.  If this vertical incasion 1
made higher up over the junction of prostate and bladder, the
resultant  vesico-capsular  approach suggested by Ogier Ward
(1948) gives a good exposure in cases of fibrous contraction of the

bladder neck which cannot for some reason be treated by endoscopee
resection  The author has found thus approach useful in defining
the prostatic urethra in infants with congenital valves.

There is no doubt that the retropubic approach is ono of the
greatest advances 1n prostatic surgery The patlent has no supra
pubic tubes e can get out of bed at a very carly date  hus urethral
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catheter 11 out 1n four or five days and normal micturition 18 restored
immediately afer this  Dribbling may continue for 2 few days but
13 rarely prolonged

R-dk-rpm-ﬂl(edomy can be performed by the retropubic route

Fa, 23 Curved:dzsmlmmcdtuoptnml}:[hnnldﬂn‘e

between capsuie and sdenoma, and to the prostatic urethra
8 e o of e sdcmona 1 Secary Emucinlon b coxmpcied

and will obviously be easler than the pennenl operation in the hands
of surgeons unfamilar with the latter approach (Memmelaar 1949)
Calcnlous prostatitis would appear to be the chief indication for
total prostatectomy since other forms of surgery give only partial
relbef and Millin contends that the radreal retropubic operation is
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less likely to give incontinence, stricture or fistula formation than

the perineal operation
However radical prostatectomy for early carcinoma 1 being
performed fn many American ceatres and the results are belng

Fio. 24  When the sdenoom cdht’mm ndcep‘cdno;
neck must be resect post prostatectomy
to be avokicd. Bleeding can be clearly and coagulated.

carefully followed by all Bntish urologists, who sre not as yet
convinced that the expectation of hfe 15 better following surgery
than with cestrogen therapy  Surgreal success can only follow very
early diagnosis and the comments on this subject under pertnesl
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prostatectomy on p 94 are cqually relevant to the retropubic
approach, which in this country at least is likely to become the
operation of choice.

thus function,
Numhmwwwt:mznwm
Wikon Hey Prostatectoary
Wilson Hey's operation (1945) is important not g0 much for
r an:
great variation in techmque but because 1t has stimulated uro!ogiuys
to review the whole problem of unnary obstruction and to abandon
some of the older misconceptions. To qualify for an  aseptic
prostatectomy  no urcthral instrumentation 13 allowed before
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operation  Even the grossly distended bladder 1s decompressed
suddenly and the peostate is excised and enucleated by s modified
techmque which was adequately described by Hey (1945) and by
Wells (1952) Hemostasis 1s obtaned by extensive diathermy
coagulation of the whole cavity and the importance of remowing
any trigonal shelf 1s emphasised

The faalities for carrylng out all Heys requrements for an

aseptic prostatectomy  are grantcd to only a few surgeons.
Catheterisation will already have been performed before admission
to hospital 1n & high proportion of retention cases  Emergency
blood urea estimations and excretion pyelograms, followed by
emergency prostatectomy operations have to be fitted Into the
general work of 2 hospital in most cases  This upheaval could, and
undoubtedly would be achicved 1if a sufficient weight of urologreal
opinson consdered 1t necessary, but at the moment this support is
lacking except 1n a few centres,

Cntics of the regime point to the necessity of cystoscoping &
patient before removing hus prostate  However Hey’s influence is
shown here by the growing tendency to avord cystoscopy until the
patient {3 anssthetsed on the table ready for operation The
increasing dislike of the urethral catheter as 2 prelinunary draunage
is shown by the tendency to perform one-stage operations even on
patients with chronically distended bladders but, where retention s
complete, most urologists cons{der that a nights slecp 18 more
tmportant for the patient than an emergency operation and thcy
resort to catheter dramage until adequate preparations can be made.

Perineal Prostatectomy

Tho perineal approach to the prostate has never been popular in
this country although, in theory the operation has many advantages
Dependent drainage 13 obtained, there 1s httlo shock or hemorrhage
and the mortality 1s low Agelnst these must be considered the
occurrence of mncontinence, which 13 notoriously difficalt to treat,
and 2 frcal fistula, both of which may develop on occasion without
apparent cause  Stricturo formation 1n the prostatic urethra and &
perines! sinus are also unfortunate complications.
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Total perineal prostatectomy has a place in the treatment of severe
examples of cakulous or fibrous prostates, but more especially in
the carcinoma cases, where several five year cures are reported by
Ormond (1947) and by Young (1945) whe deseribes his prostato-
semunakvesicukectomy operation brilhantly

However it 1s important to realise that if a carcinoma has spread
beyond the confines of the gland the survival rate with estrogen
therapy is s good as that following total prostatectomy A cure”
can only be obtained by removing the whole gland before the growth
has escaped outnde, and this requires very easly diagnosis

Many papers have appeared recently tn favour of early perineal
biopsy of the prostate whenever a susprclous nodule is palpable per
rectum. Such a nodule is inaccessible to a perurethral resection
while punch or aspiration biopsies are not without morbidity and
again, may fail to remove the suspicious area  An open penneal
exposure of the gland, however enables the actual nodule to be
palpated and removed for section.  Should this prove to be a car
apoma immedsiate totnl penineal prostatectomy can be camed out

This routine 1s advocated by many American urologists including
Culp (1951), who stresses the fact that such an operation 15 only
called for 1n cases with smail localised nodules, without evidence of
bony or other metastases, with a normal serum acid phosphatass,
and 1n men whose expectation of hfe would normally excesd the
prolongation provided by astrogens It 15 safe to say that few
urologsts see cases early enough for radreal prostatectomy and this
13 undoubtedly a tragedy since the only cures recorded so far
have followed total prostatectomy For this reason Culp s plea for
a penineal biopsy of any suspicious prostatic nodule may not prove
0 unreasonable as it appears to be at the present time

Caceyperineal Approach to the Prostate
A semu lateral approach to the prostate has been tried in several
continental clinies, and the problem is reviewed by Couvelaire and
Bouffard (1951) They describe therr nght coccypenneal route which
they use for very fat men 1n whom endoscopic resection is contra
indrcated.  Thrs operation they claim avoids the complications of the
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clasucal penineal approach by going round instead of through the
central point of the perineum.
This operation is not performed in Brtam.

Perurethral Prostatic Resectlon
Thus is discussed in Chapter 6

Local Hemostatic Agents

The uses of absorbable gauze or other substances to promotc
hremostasis in the prostatic cavity have been fully explored and
reported in the Literature.  Vries and Buchanan (1947) attached sterps
of oxidised cellulose round a Foley catheter  Gelfoam was used by
MacDonald and Powell (1947) while Wells (1952) stresses the
1mportance of using a substance which will fragment rapudiy after
removal of the catheter thus avording retenton. He recommends
Gelfoam soaked in thrombun solution laud on the floor and walls of
the cawity after 2 Wilson Hey prostatectomy and held in place by &
packing of Oxycel

Such ancillary methods of hexmostans are not popular with
Bntish urologsts.

Osteitls Pobls

Chnleally this condition develops from two weeks to several
months after prostatic or bledder surgery and 1s charsctensed by
severe pain over the publs, made worse by palpation or movement
of the bony pelvis and referred to the perneum and innex sides of
the thighs like an obturator neuntis.  The typical X ray changes
are lato in appeaning and can thus confuss the diagnous, while the
symptoms have abated long before the radiological changes show
resolution in the form of recalmfication and perhaps fusion of the
symphyzis pubes.

The exact pathology is still unknown In that jt does not resemble
a true osteomyeltis with alteration of trabeculac” structure #nd
sequestration.  Nevertheless chronic inflammatory changes are
present and the accepted view is that infection is responsible for its
development

The subject has been fully reviewed by Henderson (1950) who
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agrees with Yates Bell (1947) that a low grade pelvic celluliths
secondary to prostatic infection produces o penostitis of the pubes.
This may subude 1n a day of 30 but if 1t does not the penostium
and fibro-cartilage of the symphysis are destroyed and bare bone
may be palpated with a probe if a mnus develops  He conmiders
that the later X ray changes are due to the b

Ostetis pubns occurs chiefly in patients whase bladders have been
opened, but is by no means confined to this group  The first case
was probably described 1n 1827 by Elfiotson following a prevesical
abscess in a female but attention was refocuted on the condition at
the time of the mtroduction of retropubic prostatectomy and this
Ied certan people to regard it as a partreular complication of this
operation In actual fact minor degrees of osteius pubns occur more
often than we realise after vanous bladder operations and many
cases have passed unnoticed or at least undiagnosed, 1n the past.

One of the largest semes comes from Mortensen (1951) who
collected 48 cases from sixteen of his colleagues of the Urological
Society of Australia 29 of Ihus 48 cases followed retropubic
prostatectomy while only five followed transvesical prostatectomy
but these figures are not statistically siguficant unless we know the
relative numbers of retropubic and transveucal operations per
formed

In Henderson s review (1950) of 64 cases in the literature up to
1948 39 of them were before the retropubic era of 1945 while none
of the 7 cases reported by Lavalle and Hamm 1n 1949 or the 7 cases
by Beach in 1949 followed retropubic operations. The 4 new
retropubsc cases coflected and described by Henderson were all
treated wath catheter drainage.

In the author s experience of four cases two followed retropubic
pr y with pr y catheter drainage, one a Hams
operation preceded by prolonged catheter drunage, and the fourth
followed an indwelling catheter for w urethral stncture  No further
case has occurred during the last ten years and the only alteration
mtechmque has been the aboliion of pre-operative catheter drainage
n favour of a Riches cystotomy The case against retropuble
prosuatectomy per se would appear to be not proven, and the many
obvious advantages of the operation more than compensate for the

(oY)
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oceasional occurrence of ostertls pubis, which it should be remem-
bered has not been encountered at all by many surgeons

Treatment

In spite of the antiquity of this pathology treatment has remained
largely ineffective and 1s chuefly symptomatic. Local heat may
relieve the pain but phystotherapy in its widest sense gives hitle
lasting relief The sulphonamides and antibiotics, though wseful In
cases of frank suppurauon, do not alter the course of the dusease,
while rest or immobilsation appear equally unheipful Deep X ray
therapy is reported to be of value according to Beech (1949) but the
results do not appear to be very dramatic and are difficult to assess.

More recently Marshall (1952) and his colleagues found that the
admunistration of ACTH gave dramatic rellef to two patfents, and
limited reltef to a thurd. Nogent (1953) found that 50 mgm of
cortisone every four hours gave almost complete relief to hus patient,
but that any marked redoction 1o this dosage was followed by
relapse. Therapy was contmued for four months, the dose belng
adjusted by the patient according to his needs until he finally became
symptomless

Apart from the relief of the symptoms, no alteration in the course
of the discase was noted

Prognoaly

The condition iz self himiting and generelly lasts from four to £ix
months, but some discomfort on walking may be present for & year
or more.

Perurethral Resection, p 100
Carcinon of the Prostate, p. 113
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CHAPTER 6
PERURETHRAL PROSTATIC RESECTION

by
T L. CaanuaN

PERURETHRAL resection of the prostate s now accepted as 2
standard surgical operation. Its prease place in the treatment of
prostatic disease vanes in different clinics, but that it has 8 place s
no longer questioned.

From the beginning two distinct types of operation have developed.
In the one, tsue is “punched out by 2 tubplar kmfe and
hemorrhage 15 controlled by a diathermy electrode. In the other
tissue s excised by a cuttlng current appled through a shding wire
loop Developments continue along those two lines

Excellent results have been achieved by both methods and large
senes have been teported from America where both methods
origmated. The commonest practice in Great Britamn i3 to restrict
perurethral resection to a moderate proportion of prostatic casss,

pecaally fibrovs and malignant prostates and the smaller exsmples
of benugn hypertrophy and to use the loop type of instrumeat. In
a few clinics perurethral resection 13 applied to a higher proportion
of cases, and in thess the punch instrument is the more popular
Connderable series have been reported with low mortality (Stewart,
1945 Lane, 1949 Chapman and Sutherland, 1952) The chowce
of mstrument depends chiefly on carly training and personal inclina
tion. Advances in recent years have increased the speed of the
operation and reduced the incdence of complications.

Vision in the Tro Types of Resectoscope
In the loop 1nstruments vison 13 by a foroblique telescope in
the “ punch * instrument direct vision 13 employed. Both of these
instruments give 8 view which 1 different from the right angled lens
100
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to which most Britrsh urologsts are accustomed  The difference fs
iess marked in the case of the foroblique lens and that 1s probably
the chuef reason for the greater populanty of the * foop 1nstruments
in this country  The direct viston Instruments show only a small
field at one ime and more movement of the instrument is necessary
Thevinonis very clear however evenin the presence of hzmorrhage.
The operator looks through fluid which is just entering the bladder
Tolson s instrument (Tolson 1946) combines o punch type of
resectoscope with a foroblique lens telescope.

One-handed Instruments

McCarthy (1931) introduced the first popular form of the cutting
1oop instrament and numerous modifications have followed The
Brassch Bumpus Punch was the first of this type to have a wnde
application in prostatic disease.  Gershom Thompson s instrument
was developed from it and became the most popular punch resecto-
scope. It has been recognised for a long tume that useful help might
be obtained at certain stages of the operation from the npward
pressure exerted by an assistant s finger in the rectum  Reed Nesbit
(1939) introduced a form of the cutting loop {nstrument which could
be used with one hand, allowing the operator to use a finger of the
other hand for rectal pressure,  Nesbit s onggnal instrument bad o
pastol grip, but his more recent type (Nesbit, 1950) is designed for
finger tip control  The main feature of this more recent model 13
the introduction of roller beanings which improve the smoothness
of movement. J Inglesias de [a Torre (1948) devised an instrument
which has two nngs on erther side of the sheath and a third ning
which controls the movement of the loop  The movement is similar
to that of & syringe and is therefore a famibar one to all
wrgeons.

Effors have been made to produce 2 one handed form of
Thompson s instrument. Swinney (1954) has devised a thumb gnp
which rotates with the 1ostrument (Fig. 26) Itmssetata slight angle
which permits good control throughout the full range of rotation
The wnter has found Swinney’s instrument casy 1o use and a
cofvenience even when & rectal finger is not necessary  Sheppard s



102 PERURETHRAL PROSTATIC RESECTION

instrument (Sheppard, 1952) is more cumbersome but can abo be
used effectively with one hand.

‘When these instruments are used the lower part of the patients
body is covered by a sterile rubber sheet which includes a finger

Fxa 26. Swinney's modification of Gerahom Thompson resectoscope.

stall. The usc of the surgeons own finger 1n the rectum gives
greater co-ordination. The progress of the operatlon can be assessed
with ease and the position of the last remaming piece of tissne ]
more readily determmed. Mobile tissue 15 made more stable, and
tissus which lies deep in the prostatic cavity Is moved into 2 surtable
position for resection.
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Rotating Instrnments

Scveral  loop resectionists ** have been mmpressed by the advan-
tages of an instrument 1n which the sheath loop and lens mught be
rotated without changing the position of the operator s hands or of
the water light and diathermy connections  An instrument of ths
type was devised by Scott (1947) and has & gnip of the pistol type.
Semple (1952) produced the first British rotating instrument (Fig. 27
The gnp 1s of the three-nng type like a local anzsthetic synnge.
Another British instrument, the Schranz resectoscope (Fig. 28), bas

\_—_ ﬁ
Fua. 28, Schrenz Rotating Resectoscope (G U Mfg Co Ltd).

a light spring enairching the shaft between the fixed and moving
parts By this means the loop 13 returned to position automatically
after each pieco i3 resected. The effiency of this jostrument i$
ncreased by fitting a water inflow tube of larger boro than the
original one (Jacobs, 1953 personal communication). Thee
instruments facilitate the operation especially in the anterior part
of the gland—always a difficult region  They zlso avoid confusion
from entanglement of the vanouns leads

Trrigsting Flulds

In 1948 severnl American writers (Griffin 1948 Creevy 1948
Nesbit and Glickman 1948) described a risk resulting from the Uso
of water as an rignting medium 1n perurethral prostatic resection.
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It 15 believed that water may enter the prostatic veins dunng the
resection and heemolysis has been demonstrated 1n a conmderable
proportion of cases. This hemolysis 1s constdered responsible for
post-operative oliguria and anuna  Various isotonic and nearly
1sotonic fluds have been recommended instead of water 4 per cent
glucose and 11 per cent glyeine ace the most commonly used  Ia
many centres thrs precaution is not considered necessary  The
wnter is convinced of its value. In his early expenence several cases
of post-operative anuria occurred—the incidence was about 1 per
cent. Since 4 per cent glucose was first used as imgating fluid over
1200 cases have been treated and no case of anuria has
occurred

Introdaction of the Instrument

Force of any kind must be avoided in introducing the instrument
1t must pass along the urethra by its own weight In the wnter s
expetience this will occur in the majonty of cases, provided that a
foil senes of well-lubricated sounds is passed first of all  The effect
of thrs 15 probably to smooth out folds of mucous membrane and
spread the lubncant thoroughly There is no active dilatation of
the tumen. 1t 1s only rarely that the sound is gripped by the urethra,
Stenosty of the external meatus, even of slight degree thould be
treated by meatotomy Thrs 13 performed simply by crushing the
tissue at the ventral marpin of the meatus between pressure forceps
and cutting through the crushed tissue with scissors.

When the urcthra will not admut & resectoscope easily perurethral
prostatic resection 15 still possible through the perineum. A small
incis{on n the bulbous urethra will admit the instrument and from
there it usually passes with ease into the bladder 1In the wnter s
experience the urethral fistula has been easy to close, but subsequent
ureterograms have shown irregularity and in one case a sincture
developed  The closer proxinuty to the prostate does not facilitate
the operation so much as mght have been expected.

In order to negotiate the narrower urethrae instruments of smaller

nze have been made. The 1950 Reed Nesblt has sheaths of thres
sizes—24 26 and 28 F
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Operatlre Techmiqoe

It cannot be claimed that any standard method of resecting
prostatic tissue has been establshed but certain general prinapls
are recogrused.  The intravestcal tissue must be resected before the
intra urethral.  Bladder neck fibres should be exposed throughout
ther arcumference and, in benign cases, the hypertrophied trssue
should be completely or almost completely resected. The verumon-
tanurm is the landmark for the distal himit of resection. Ths ruke 1s
a safeguard against damage to the external sphincter  The positron
of the sphincter 1tself can be {dentified, and Reed Nesbit (1951) has

1 2 3 4
Fio 29 Blood supply of hypertrophied prostste.
T e T
mte rescction.

3 Adeq
4 Insdequate

described a constant fold jn the mucosa which is produced by
movement of the prostate and which marks the junction of prostatxc
and membranous urethra.  Flocks (1938) has shown that the lobes
of & hypertrophied prostate obtaln their chief blood supply from
vessels which enter at the bladder neck Numerous small vessels
pass through the capsule at various pomnts but these only supply
the extreme periphery of the gland (Fig. 29 (1)) The remorval of the
wntravesical part of & lobe exposes the bladder neck fibres. The main
vessels to the lobe are drvided and cosgulated. Thereafler the
resection of the lobe 13 relatively avascular (Fig. 29(2) ). Anadequate
though not necessanly complete resection will leave only tissue which
can be supplied by the capsular group of vessels and good healing
will follow (Fig. 29 (3)) Aninadequate resection will leave masscs
of trssue which have been depnived of their blood supply (Fig. 29(4))
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—an explanation for the poor functional results and severe post
operative 1nfection expenienced by the imperfectly trained resec
tiomst.

Different features are noted 1n the resection of fibrous, carcino-
matous and 2denomatous prostates In the fibrous gland the tissue
13 firm and 15 easily engaped  Good function 1s usually established
by the removal of only a small quantity of tissue. The tissue is also
casy to engage in a carcinoma and blood loss s in general, very
small. In the adenomatous type the tissue is more mobile and
therefore less easily engaged  This moblity should be turned to the
operator s advantage  The resection of the lateral lobe of an adeno-
matous prostate should begin with the removal of tissue from its
anterior part until bladder neck fibres are exposed  Thus will allow
the lobe to fall towards the midline. The instrument may then pass
above 1t, and the rest of the resection is smplified  This 1s an
important and useful manceuvre.  With the punch instrument how
ever it can be overdone, and clusive, wobbly masses of tissue
may be produced. This danger appears 1o be less with the cutting
loop resectotcopes

It I3 sometimes stated that the 1deal cnse for perurethral resection
is the fibrous prostate or the carclnoma in need of palliative relief
of obstruction It {s true that there is no good alternative in these
cases, but it is not true to say that these are the easiest cases to treat
or that they have the most satisfactory results. In the fibrous and
carcinomatous prostates there 15 no clear limit to the operation and
the operator must judge when he has produced a satisfactory

hannel.  In the ad gland h er there is a clear
differentintion between glandular tissue, bladder neck and capsule.
The limits of the operation are well defined  The easiest case for the
begl is the small ad tous gland.

Saction Dralnsge

Keller Doss (1948) has described & suction apparatus which has
reduced the duration of punch operations very considerably  In
thus operation the bladder 1s alternately filled and emptied Duning
the fillng phase examination, resection and hemostasis are carmed
out. The emptylng phase, when slow was a great waste of time.
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The suction apparatus not only reduces this time very markedly but
also removes the cut tissue from the bladder without any effort by
the surgeon and keeps the field clear of blood clot. The writer has
found this method of great value, Although aver 90 per ceat of
cases of prostatic obstruction are treated perurethrally the average
operating time is about thirty minutes  The collecting bottle 1s sir
tight and 1s fitted with two tubes one passing to the outflow of the
mstrument, and the other to a suction apparatus which maintains 2
negative pressure.  Unless collecting bottles of very large size are
used it is necessary to change them in the course of the operation.

To sucTIon TO sueTIoN
o *AR THY i

T Mu:z g é s ol RSt Z g é
cLosry o omH cLouw

Fro 30 qumnnldﬂ‘mfctutyﬂ.:hn'o{cnﬂcﬂh‘boﬂh

The dovice shown In Fig. 30 bas been useful  With the Jever mn the
first position onc bottle 1s connected to the suction apparatus and to
the instrument. When ths bottle 15 full a single movement of the
lever transfers the connections to the sccond bottle and there i
ample thme to empty the first one and collect the excased tissue while
the second bottle fills.

Hemostasis

Post-operative wstillations and jrrigations with sodium citrale
have been used by many surgeons with the object of preventing clot
formation. The opposite approach was suggested In 1945 what
instillations of thrombin were sed. Routine post-operative lrigh
tion of the bladder was given up at the same time and an caner
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Post-operative stricture cccurred 1n 2 per cent of cases and
appeared to be more closely related to trauma than to urethntis.
Perurethral resection should never be used unless the instrumest
passes with ease  The urethra should be thoroughly lubricated and
on no account should pressure be exerted on the instrument through
the penrs in order to engage tissue.

Incontinence of unne was the most common complication of
umportance, but was usually of short duration Permanent incon
tinence in a case of bemign hypertrophy 18 very rare indeed.

Fro 31  Model for demonstration and practics i punch resection of
prostate,

On the whalo the results justify the use of this operation and an
extension of rts use

The chief objection to perurethral prostatic rescction s still tb:
difficulty 1n learming the operation. The apprentice resectionist
must learn first of all to recognlse the Iandmarks of the operation
and to distingush easily prostatic tissue, bladder neck fibres and
capsular fibres This is not dificult but it can be Jearned only by
actual demonstration. At a later stage rapid, safe technique depends
on instant, certain recognition of these ussues. The learner must
also understand the method of resecting masses of tissue. Every
operator does not use the same technique but the prnciples must be
understood  Textbooks and diagrams are of great value for this
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purpose  Gershom Thompson (1933) and Emmett (1943) have
described punch tesection very clearly and excellent .accounts of
loop resection are given by Reed Nestnt (1951) and Barnes (1943)
The writer has attempted to demonstrate the punch operation by an
ammated diagram film. Finally the operator must acqure pro-
ficrency in using the instrument  In the patient s jnterests this must
be a long process requinag careful supervision, The wnter has
devised a model (Chapman 1953) which affords practice in the
techmique of punch resection in conditions which approximate
closely to those of the actual operation  The bladder and prostatic
capsule are represented 1n rubber (Fig. 31) The hypertrophied
1y ic thssue is rep d by a plastic substance called Vina
mould The upper part of the bladder 15 not represented and its
place Is taken by a Perspex window through which the procedure
can be observed. When the resection has been completed the
resected Vinamould is melted and readily reformed into “ prostati
Jobes.”  Using this model 1t 13 possible for an expenenced urologst
to demonstrate technique or to advise a learner while he is making
his carly efforts. It is also of value for the learner to pause 1n his
resection from time to time and to come to the opposite end of the

model and see clearly what has been resected and what he has failed
to resect,
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CHAPTER 7

PROSTATIC CANCER
b

J D FemgussoN

RECENT importtant discoveries have led to new methods of diagnosis
and to strking changes in the management of prostatic cancer  The
success of hormonal therapy 1n particular has brought about a new
conception of malignant disease and has focused particular attention
on the prostate where, 30 far the response has been studied to best
sdvantage. Meanwhile statisical and bistologeal studies have
confirmed the high incdence of prostatic malignancy and have
suggested an even wider varation of growth activity than was

formerly supposed, for which at present there is no accurate method
of blological assestment

Tocklence of Prostatlc Cancer

Mortality statistics both in Eagland and Wales and 1n the United
States, indicate & moderate though roughly comparable nse dunng
the decade 1941-50  This may in part be accounted for by Improved
diagnosis but Is manly due to increasing longevity Present {ndica
tions are that the rise 13 unlikely to be sustained, despite predictions
to the contrary based on earher fignres (Gordon 1941}

Crude Death Rates from Cancer of the Prostate per Million
(Males all agex)

1941 1942 1543 1944 1945 1546 1947 1548 1949 1950
Wales 127 142 146 135 145 139 143 137 144 146
(Whites) 1 145 135 135 141 150 15 160 166 152 153

" Repeirar General's Seathiics for Eaprd and Wikes,
t VEal Siattsley of Unbird Starea, b

1y



114 PROSTATIC CANCER

Further indreation of the Importance of prostatic cancer at the
preseat time s afforded by the standardised death rate stattes
relating to various primary sites of malignant disease (Hewitt and
Brooksbank, 1952) From these it would sppear that, in males over
the age of thirty five, malignant disense of the prostate is more
common than the combined inadence of cancer throughout the
remmnder of the uro-genital tract  The prostate, n fact, 15 the
second commonest site for primary cancer among males In the
Unrted States and cccupies fifth place 1n order of frequency in
England and Wales. Available figures suggest that the disease 15 2t
least as common in negroes as among the white races, but records
are insufficient to allow a relinble estimate for Asiatics The supposh
tion that prostatic cancer 13 rare among Hebrews (Ravich and
Ravich, 1951) has not been confirmed by a recent nvestigation in
this country (Gibson, 1954) nor has any inkage with specifio blood
groups been estabhshed,

The above figures relate only to the mncidence of overt clinical
forms of the disease. Histological research in recent years, however
has supplemented the previous studies by Moore (1935) and Rich
(1935) and fully confirms the presence of small occult focd of prostate
malignancy In & high proportion of elderly males (B2con aad Angrst,
1941 Franks, 1954). These findings suggest that prostatic cancer
exhibits considerable vanation in its activity for which due allowanco
must be made 1n evaluating the response to any spectfic method of
treatment.

Patbology

Contrary to previous views the  postertor lobe " of the prostate
can no longer be regarded as the seat of election for malignant
change. Precuse hustologreal studres indreate that the primary growih
(often multifocal) commonly onginates in the periphery of the lateral
masses of the gland (Fig 32) often adjacent to though rarely within,
an sdenomatous nodule (Vernet, 1944 Hirst and Bergman 1954).
It is scarcely surprising, therefore, that cancer should sometmes
evince rtself in the resdual prostatic tissue after premons enucleation
prostatectomy for bealgn hypertrophy (Smuth and Woodruff, 1950).

Local spread of the pnmary growth to tho region of the seminal
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vesicles and lower end of the ureter has been emphasised by Vernet
(1543), while involvement of the external urinary sphincter and of
the penrectal tissues 13 less rare than formerly supposed  Meinstatic
spread of the tumour takes place both by the lymphatics and the
blood stream. The role of the perineural lymphatics has been atressed
by Kehler (1939), but it is doubtful whether the frequency of

Fio. 3 rangvense section of prostato showing carcinoma
uzi;m:hlttpaﬁphad:glmd&:hmﬂmug‘lgm
secondary deposits 1n the pelvis and vertebne can be ascribed solely
to this route of dissemination. A more likely channel would appear
1o be the connection between the periprostatic venous plexus and
the vertebral veins, demonstrated in a senes of injection expenments
by Batson (1940) and recently confirmed by Franks (1953a) (Fig. 33)

Disgnosty

Clineal methods of dingnosis may nowada
hod ; ys be snpplemented
recourse to r gy serological ination, and it t::y\'
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material obtained from the primary or metastatic sites. Each of thex
anallery methods has undergone elaboration in recent years an¢
mexits further consideration.

Fra, 33 The results of bartum fnjection of the prostatic veins showing
free anastomosts with the vertcbral velmL (R from

oL
Franks LM 1954 J Matk. Bact., 66, 91 by perminslon of
the author and publithers)

(a) Radiological diagnosis 13 concerned mainly with the demon-
stration of bone metastases which are frequently oncoscl?'OUC!:
appearance and, in the early stages, show a predilection for 5
adjacent to the pnmary growth Evidence of skeletal deposits is
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present n approumately 50 per cent of patents at the time of
diagnosis  The actual proportion may in fact be higher since 1t fs
probable, from o study of anxmia 1n other forms of malignant
drsease, that widespread bone secondaries ore often present without
exaiting a wisible reaction (Shackman and Harnson 1948)

With regard to the prostate itsell no method fs yet available for
direct radio-diagnoms of the primary growth. The demonstration
of prostanc calcuh does not exclude the presence of cancer and 1
fact the two conditfons often coexist (Cristol and Emmett 1944
Finkle, 1954) Vanous techmiques have been advocated to determine
the extent of an established primary growth wath the object of
sssesning its operability of response to treatment.  Among these may
be mentioned vesiculography prostatic plexus venography and
measorement of the mize of the prostate with a balloon catheter
marking the bladder neck (Chute and Willetts, 1942)  Such methods
have a imnted epplication and none 1s 1n routine diagnosuc use.

(b) Serological Disgnosls, One of the greatest advances in the
Iaboratory diagnosis of malignant disense relates to the discovery
that the quanuty of acid phosphatase In the serum Is often raised in
prostauc cancer  This enzyme, which was finst detected in the
prostate by Kutscher and Wolbergs (1935) is only elaborated in
quantity by the mature glandular epithelium (Gutman and Gutman,
1938). Withthe excepuon of certain anaplastic growths 1t 13 generally
abundant 1o malignant prostatic ussue (Gutman Sproule and
Gutman 1936) The inference may be drawn that the tumour cells
resemble those of differentiated prostatic epsthelum, at keast 1n so
far as acid phosphatase prodaction is concerned  Thus function hax
been confirmed by a husto-ch \ ing technique {Gomon
1941) It 13 not surprising, therefore, since enzyme production in
the tssues 1 reflected quanttatively in the serum, that estimations
of the serum acid phosphatase frequently show a reised value in
pauents with prostauc cancer  This is particularly evident where
metastases are present, significantly high readings being obtained 1o
eppeoximately B0 per cent of cases (Huggins and Hodges, 1941
Sullvan Guuman and Gutman 1942 Herger and Sauer 1945
Hexbert, 1946)  Where no madjogmphic evidence of bone tecondaries
13 present the proportion falls to about 30 peT cent.
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Estimation of the serum acid phosphatase is carried out by the
King and Armstrong procedure (1934) the normal range beng
between 0-3 unrts depending on the perod of hydrolyss. Rased
values are occasionally met 1n conditions other than prostatic cancer
and certain modifications of the test are necessary to allow for the
quantity of enzyme produced from extra prostatic sources (King and
Delory 1948) Of these, the formahn Inactivation method of Abul
Fadl and King (1947) 13 effective in eliminating non prostatec
phosphatase and has a more positive application than Herbert’s
alcohol procedure, 1n which the prostatic enzyme i1 estimated
indirectly Increased quantities of prostatic acid phosphatase fn
the serum may occur after palpation of 2 non malignant prostate,
but are rarely sustained for more than twenty four hours (Damel
and Van Zyl, 1952)

Recent work on the stability of annd phosphatase 1n blood and
serum samples has suggested that Jittle deterioration takes plece over
a perfod of several days if the material 13 kept at a low temperatare.
Alternatively the plasma level 1n blood kept fluid by acd citrate
dextrose solutions {s mentaned more constantly than in separated
scrum when stored at room temperature (Danlel 1954)

(9) Hbstological axd Cytological Diaguosls. The microscopicel
examination of material obtained from exther prumary or metastatfo
sites has become increasingly important in recent years, not merely
23 a means of diagnosis but in providing an objective record of tho
malignant process before and during treatment (Fergusson and
Pagel 1945) Suitable tissuc may be obtamed by perorethrel
prostatio resection or by open approach or necdle biopsy through
the perincum.  Recently trans-rectal biopsy has been advocated in
cnses where the urethral calibre 11 redoced (Grabstald and Elliott,
1953) Only postive findings are of value and sucoess depends on the
slze and sccenibility of the tumour A comparison of the results
obtzined by perurethral resection and perineal needic biopsy hts
been glven by Semple (1951) In the case of metastatrc depostis
matenal may be sccured by direct biopsy of skin nodules and super
fical lymphatic nodes, or by sternal puncture and needle blopsy In
the case of skeletal secondanes

In addition to routine histologieal examination fresh tissuo may
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be subjected to acid phosphatase estimation by stalning methods ot
by quanttative assay  Owing to marked differences in the amount
of enzyme elaborated by prostatictissucand the fact that phosphatase
13 oceasionally produced in metastatic deposits from other pnmary
sites, these supplementary methods have o restnicted volue 1n
diagnoss.
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Fio. 34, Smear of the prostatic secyetlon, expressed per urethram
after rectal mastage of the gizod showing hofated clump of
malignant cells,

In recent years the vogue for cytological diagnosis has led to the
examination of the prostatic secretion expressed per urcthram after
rectal massape of the gland (Fig, 34). Opimons differ at present as
to the reliability of the mothod which 1s, no doubt, largely dependent
on the expenience of the cytologist. Close cotrespondence between
the detection of malgnant cells and the results of subsequent
histologycal examination has been shown by Peters (1952) and this
13 confirmed In & personal senes of over a hundred cases of prostatc
diseate recently reviewed (Fergusson and Gibson 1955) It seems
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prudent to add that a positive cytological report 1s unusual 1 the

b of clintcal evid of malignancy and the method must
thus be regarded as mainly confirmatory 1o value. It may however
obviate the need for instrumental bropsy

TREATMENT OF PROSTATIC CANCER

Striking changes in the management of prostatic cancer bave taken
place in recent years particularly in the field of hormonal therapy
The response of malignant prostatic tissue to ajterations of the sex
hormone balance (Huggins and Hodges, 1941) suggested & new
concept of hormone dependent tumours whose activity might
well prove subject to endocnne control. Contemporancowly the
synthesss of an orally active cestrogenic substance, stilbeestrol (Dodds
et al, 1938) provided an immediate opportunity for testing this
hypothens  The success of hormonal therapy has since been
universally acclaimed but wath wider experience certain liutations
a3 to 1ts effectiveness have become apparent. In no instance has the
complete disappearance of a growth been recorded. On this scconat
there has been a tendency ra certain quarters to devise new methods
of irradiation therapy and to revive nterest in the fleld of radical
surgery At the present tume therefore, the active treatment of
prostatic cancer affords a number of alternatives—each adaptable
to certain phases of the discase, and, in many instances supplernen-
tary to one another

Sargery

(#) Radlcal sargery at present remeins the only treatment offeriog
a prospect of compiete cure. The propartion of smisbie cases will
depend on the arcomstances of diagnosis and on the eritene of
operabulity imposed by individual surgeons. In health-conscious
comnmunrizes where routine examunations are frequently performed,
the opportunittes for the detection of operabls growths by rectal
palpation are correspondingly increased. When, however jovestiga-
tion 18 only undertaken after the onsct of positive urinary symptoms
the chances are reduced, and 1n most cases the malignant process 13
found already to have extended beyond the operative field. These
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considerations, In part account for the disparity between the
operabifity rates reported from certain clinics in the United States
and Great Brtain respectively  In the former where the continued
advocacy of perincal surgery has provided a stimulus to diserimina
uve rectal exapunation a rate of between 10 and 15 per cent is not
wnuspal, while hugher figures are recorded by himborough and
Rowe (1951) Against this the proportion of operable cases in
Great Britaln amounts to less than 5 per cent mainly owing to
patients fafling to attend for examination until symptoms ore well
established

A decision whether or not to operate wall be further influenced by
the knowledge that epparently localised pnimary growths are not
infrequently d with led Desprte this,
however Jewett (1948) has adduced cogent statistical reasons in
favour of radical surgery 1n a senes of early cases treated at the
Johns Hopkins Hospital On the other hand mere hustological
confirmation of malignancy dunng a preliminary blopsy does not
necessasily constitute sufficent evidence on which to proceed to the
radical oparation.  The high post mortem snaidence of occult
prostaic cancer sugpests that some growths purtue o relatively
beugn course and, if such tumonrs could be distingnished, there
would seem little grounds for subjecting the patient to the nsks and
possible complications of extended surgery In the absence of any
entena of growth activity there has recently been a tendency 1n
certain centres to disregard thus conception and to accept eradication
s the fogcal procedure for all discrete pamary growths (Hudson
et al, 1954} It would seem, however that the trentment of
asymptomatic prostatic cancer should be tempered by an under
standing that 1n certaln circumstances 1t may be wiser to allow the
patient to remain in syminosis wath hus tumour
af:; :imnar[plu-i‘:m may arise in cases where, under the Influence

ormona py 2 previously inoperable prostatie h hay

regressed to a point within the techrcal Limits of Ommg‘;cv’n‘_“mg
the view that the tumour Te3ponse is trantitory 1n nature and thus
onlikely to exceed the life expectancy Scott (1953) has advocated
the performance of radical prostatectomy The number of cases
under these conditions in which the presence of metastases can
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confidently be excluded must be small and, unless this proviso
obtains, palliative perurcthral resection would appesr likely to offer
equal benefit with less ruk. Having regard to these qualfications
the applicability of radical prostatectomy, 8t any rate in this country
must be considered limited, and this view is endorsed by most
British Urologsts

In those cases deemed smitable for radical surgery a chorce of
procedure is available. While vanous modifications of the perincal
route ure often preferred in the United States and on the Continent
(a3 affording the best opportumty for preliminary biopsy), the retro-
pubic epproach (Milin 1947) and the trensvesical method pot
forward by Hey (1945) have found some favour n Great Bntain
Opinfons differ as to the importance of supplementing radical
prostatectomy by castration or hormonal therapy In all cases,
however save where subsequent mucroscopy confirms the compiete
removal of a small discrete tumour this course wonld scem obligatary

(5) Palliative surgery is indicated for the relief of urinary symptoms
when radical treatment 15 preciuded by metastasis or local extenston
of the prumsry growth and when adequate improvement cannot b
effected by hormonal therapy Save 1o advanced cases of unosry
obstruction perurethral resection 1s preferabie to cystotomy drainage,
and affords a method, which may be repeated if necessary without
incurring the disadvantage of a suprapublo fistula. In all cases it
cxn, and should be, supplemented by wstrogen therapy or castration.
Examination of the prostatic tissue removed at subsequent resections
in the 1ame patient during hormonal therapy may grve information
concernung the response to treatment and, hence, the prognois
(Ferguxson and Franks, 1953)

(c) Castration and sdremalectomy although palliative surgical
procedures, are dealt with in a subsequent section relatlog to
hormonal control, and in Chapter 13 * Adrenal Surgery ™

Hormone Control Therapy
This 18 based on the essumption that prostatic mafignant tisuc 15
in general, composed of cells resembhng those forming the epathretinm
of the mature gland in ther dependence upon harmones. Animal
cxperimental work by Huggins and Clark (1940) showed tht
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involutionary changes could be induced in cystic hyperplasia of the
dogs prostate by castration or astropen administeation  Apphica
ton of the same principles to advanced cases of human metastasiving
prostatic cancer resulted in 2 simular inhibitory effect while con
versely androgens activated the tumour (Huggms and Hodges 1941).
Correspording regression of the malignant process after cestrogen
admunistration was recorded independently by Herbst (19420) and
o a lesser extent, after irrndiation of the prostatc and testes by
Munger (1941). Since then evidence has accumulated to show that
a mayority of prostatic growths are at any rate temporarily sensitive
to alterations in the hormonal milicu. This evidence is based on
ngns of cimxeal improvement following estrogen adnunistration and
other forms of endocrine therapy togtther with chaopes 1n the
radiologeal appearance of bone metastases, reduction of the serum
said phosphatase content, and alteration 1n the histologreal features
of the tumour A smail number of anaplastic growths (pmbnbly’
less than 10 per cent, h remain pousive to hormone
therapy

The success of hormone control therapy depends on reducing the
potential stimulating effect of androgens on the malignant prostatic
tissue.  This can be achieved most simply either by removal of the
major source of androgens (castration) or by increasing the amount
of arcalating female hormone (@strogen therapy) It 13 probable
that the latter does not exert a direct neutralising effect, but acts by
depressing the output of pitwitary gonadotrophin thus leading to a
decrease 1n androgen production by the testes and adrenals. Despite
this indirect mode of action the therapeutic response is similar save
for the inadence of certan side effects dus to direct astrogen
stimulation. The initial choiee of treatment in practice, therefore,
lies between removal of the testes (in which ease a linuted production
of androgens may continue from the adrenals) or giving estrogens
with a view to dirunishing, in general, the activity of all sources of
androgen production  Adoption of the Iatter alternatrve
an ability on the part of the patient to submit to sustained treatment.

The results {n & large collective series of cases {Nesbit and Plumb
Il:;i)]]?:ﬂ:te that mt.muon is shghtly I‘I:!Pcﬂor to eestrogen therapy

of the two is more

i g cancer a
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effective than erther method used independently  On the other hand,
castration 1mplies an unpalatable, 1f trrvial, operative procedure, snd
recent expenence indicates that high astrogen dosage can produce
an equally benefleral effect No matter whether ather or both
methods are employed the tumour response is almost jmmedrate,
and recognisable histological changes can be demonstrated within a
penod of forty-eight hours (Fergusson and Franks, 1953) Unfor
tunately, after a varying period, often between twelve and eightemn
months & proportion of growths show signs of reactivatron, pre
sumably due to & compensatory increase 1n androgen production by
the edrenals. This not infrequent resurgence of activity rased
further problems in management firstly with regard to the timing
of the imtial treatment 5o as to obtain the maximum symplomatie
benefit and secondly, with reference to the effectiveness of incrsasing
the astrogen dosage or performung alteruative operative procedures
1n a0 attempt to secure a further response.

Optmions differ a3 to whether hormonal thempy should be
umversally rostituted at the ime of dragnoas of prostatic cancer of
whether on account of the posubility of & transient response, such
treatment should be reserved until symp become troubk
As, however the pature and duration of the response at present
remarn unpredictable, and since the actrvity of the untreated growih
cannot be accurately assessed, deferment can only be justified on
speculative grounds  With regard to securing a further response
from tumours showing mgns of reectivation an incresse of @strogen
dosage may prove effective 1 a certain proportion of casad
(Fergusson and Franks, 1953) Inthe remainder varons peocedures
have been put forward with a view to removing extra-gonsdal sooress
of androgen (bilateral adrenalectomy), or curtaifing the production
of sumulating gonadotrophuns from the pituitary (hypophysectomy
or pitwtasy trradiaion)  Preseat indications arc that, whil in some
cases 10 treated the response 15 dramatic and can bo substantiated
by hsstological evidence of tumour regression the penod of relef
remans uncertin  In summary the cffects of hormonal therspy
have been encouraging 1n so far that despite no actual record of
cure, & measure of control over the neoplastic process has in many

been achieved for prolonged pesiods  The mode of actton,
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however s quite different from that of radiotherapy and other
procedures and hence the method must be regarded as ancillacy
rather than exclusive

Certain practical aspects of hormonal therapy wall now be
considered

Castratlon.  Most surgeons nowndays advocate subcopsular
orchidectomy which may be conveniently performed through a
serotal incrsion exposing both testes  On incsing the tumen
Ibugi the d fcular tissue is separated by blunt
dusection and removed after ligation and division of the rete testes
There Is no need for the introduction of a prosthesis since after
suture of the tunica, the residual cavity becomes partially filled with
organising clot which reproduces, in muniature, the normal contours
Subseq fustological ination of organs thus trented has
shown no recurrent growth of testicular tissue.  Castration may be
supplemented by astrogen therapy but conversely is seldom of
additional benefit 1 patients previously responsive 1o wsirogens
In these, the testes are usually found to be small (physiologrcal
castration) and orchidectomy 15 unlikely to produce more than
temporary psychological benefit.

(Estrogen therapy 13 based on the premise that airculating cestro-
genic compounds inhubit the production of androgens and thus
modify the activity of androgen-dependent prostatic malignant
tissue.  This effect 15 probably brought about by the suppression of
pitwtary gonadotrophic activity mather than by a direct effect on
the testes.  The possibility of a supplementary astrogen effect on
the tumour tissue itself cannot at present, be excluded

Until comparatively recently the only avalable estrogenic sub-
stances were those extracted from ammal sources, either 1o natural
form or modified by chemical substtution to produce an enhanced
physological res The synthests of stifbeestrol (Dodds es of
1938) provided a compound of much greater potency and one,
moreover which was highly active on oral administration  This
unportant discovery eame at an opportune ime since it was possible,
mn he light of Huggins work, to apply it to the treatment of prostatic
cancer  From the results achieved it may now be sald that thrs
represented the first cccamon on which any form of cancer had been
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favourably affected by oral therapy In addition to stilbestrol
similar cestrogenic compounds have since been synthesmsed, of which
hexestrol and diencestrol are in frequent therapeutic use. Theso
synthetic eestrogens form a group unrelated in chemucal constitution
to the naturally occurring hormones, and differ abso in their high
degree of potency when grven by mouth.  For the Jatter reason they
are thus preferred in the treatment of prostatic cancer unkess contes-
indicated by gastnic intolerance.

Generzl opimon favours the use of stifbastrol, though in some
Instances dienestrol appears to be better tolerated. No unamumity
has yet been reached on the optimum dosage, but recent hustological
studies, in correlation with the chinical response, have indicated that
larger amounts should be grven than are usually prescribed (Fergusson
2nd Franks, 1953) In view of tins and from # review of the survival
periods of patients who have recerved varous dosages, it is recom-
mended that at least 100 mgm. & day should be taken and that no
reduction to a lesser maintenance dose be made subsequently There
is no evidence that intolerance is any more frequent after thess
larger doses than when smail amounts are prescribed.  Absorption
of srlbeestrol from the alimentary tract is diminsshed by the ingestion
of mmeral oil (Hsiung ef al 1948) and medication with parafin
emulsion s thus best avoided dunng treatment. In the few cast
where oral ad ration 15 panjed by tronblesome nauscd
castration 15 generally advisable. If additional hormone therapy 5
then required recourse may be had to the subcutaneous implantation
of estrogen pellets These are available in the form of 100 mgm.
compressed tablets of stilbestrol, the absorption rate of which has
been caleulated at about 1 mgm. s day (Bshop and Folley 1951
The effect on the malignant process i, therefore, probably too small
townnnmthcuseofthkmcihoduceptunlupplmm?
measure,

Stde Effects of Hormonal Therapy

Although the results of estrogen therapy and castration Are mofe
or less identical as far as retardation of the prostatic growth Is
concerfied, their mode of action, as already mentioned, ts dissimilar
Apert from decreanng tho output of prtwtary gonadotrophin
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stitbeestrol admimstration leads to o general inerense 1a the amount
of circulating estrogen. In consequence certain side effects may be
induced affecting the urogenital system and accessory reproductive
organs or connected with disturbance of metabolism  In the former
case shrinkage and retraction of the testes, with a corresponding
decrease of Iibido are frequently observed, while histological changes
i the form of squamous metaplasia of the postenor urcthra
(Wattenberg and Rose, 1945) and of the prostate itsell (Nanson
1950) have been recorded  Hypertrophy of the breasts with tender
ness and oceasional prgmentation of the nipples is almost the Tule
and ths, though not always sustained duning treatment, gives some
indication of an effective astrogen intake. A few cases are recorded
in which a cancer of the breast has developed during cestrogen
therapy but Campbell and Cummups (1951) suggest that in most
1nstances this has been metastatic rather than primary It seems

ible that the y activity induced by eestrogen therapy
may favour the survival of malignant emboli  Skin prgmentation is
often seen most frequently affecting scar tissue, the mudlne of the
lower abdomen and the ano-scrotal raphe.

Synthetic testrogens are stated to be metabolised by the Liver with
greater difficulty than the naturally occurnng hormones (Herbst,
1947) and a few cases of hepatitis have been recorded dunng
treatment (Stirling, 1945 Wattenberg, 1946) The inadence of
serious complications, however 11 small and becomes imsigruficant
in companson with the beneficial response obtained in a majonty
of pauents yndergowng treatment

Adremlectomy
Sec also Chapter 13 * Adrenal Surgery

It & now widely recognised that a proportion of prostatic growths
which thow 2 satisfactory {nitlal response to astrogen therapy or
castratlon subsequently display cvidence of reactivation, Some no
doubt become altogether independent of hormone control while
others are thought to be influenced by increased androgen produe
ton from extragenital sources  Enlargement of the adrenals was
noted &t awtopsy {n & number of reachivated cases by Herbst (1942)
and 1t is now concluded that these glands represent the main residnal
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androgen depot.  Acting on this plion bilateral adrensah y
was first performed by Huggns and Scott (1945) and Cax (1947),
bat the results although temporarily encourzging, were unsatedec
tory owing to imadequate replacement therapy  Nowadays, however
the availability of cortisone renders such treatment both safe and
practicable. Considerable discrimunation 1s called for 1n the selectron
of cases for operntion and the following crterra have bern advanced
by Huggns (1952, personal communication)  In the first place there
should be positrve evidence of a previons response to @strogens o
castration and, secondly clear indications of Increanng metastate
actvity despite contimued hormonal therapy

The operative technique of adrenalectomy presents but Tittle
difficulty to those experienced wath the exposure of the kidney through
the bed of the eleventh or twelfth rib (p 242). The success of the
operation however depends mamly o the effectrve condort of the
pre- and post-operatrve regune, details of which have been furpished
by Huggins and Bergenstal (1951) Recent work on the absorption
of cortrsone by the oral and mtramuscular routes respectively bas
suggested the followmg modification (Fergusson, 1954) wherehy 2
sutable reserve of this substance may be built up before operatron
It has also been found that the routme snbcataneous implantatiod
0f 200 mgm. DOCA at operation ts effective 10 mayntmniog salt snd
water balance.

Steroid Cover for Total Adrenal Remoral
Twe days before operttion
200 mgm. Cortisanc xcetate n drided dosey ntrumincutarly  Onil st 4c6
Ome day before operarion
200 mgm.  Corttsone scetate in divided doscs lntrummenlady  Onlalt4ec
+ 5 mgm. DOCA intramuscatarly

100 mgm.  Cortisone scetate carty marniog (s 200 mgm. DOCA
m subeutaneown fat of wound (at operation).
30 Cortnone miramusculary at 12 noon sad then six-hourly

-hourly
Cottisone acetatr 25 mgm. onaly 6 am, 11 am, 4 po
10

op =1
Op + 2 davy mgm.
Op + 3 dos Cortrsone acetate 50 mgm. orlly cught
Op. + 4 davs
pm
Op +5dys Cortsone acctate 25 mgm, orally 6 am, 2 pa, 10 pm-
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Op + 6and

subseqment dny Corthone m;u.smcm (Ivl\e-homly .
Ghe 2-3 fitres of fluid per day sop J by blood L.
lucose and saht a3 regquired
Estrmate daily (during the post-operative period) the carly nurnhl serum
of sodium and T furm, and the fasting bload-su

Obsenve fluid intake and outpui. and supplement if pomible by daﬂy check
weighing to avold danger of water retention.

Contined substitution thesapy with cortisone 1s required in all
cases, a majonty of p bang dindefinitely on approxi
mately 50 mgm daily Remmplantation of DOCA 200 mgm. is
denrable at intervals of nppronm(c]y six months Despite these

the adrenal d patient remains exposed inthe event
of metabolic disturbances induced by other causes, to the mik of
Addisonfan attacks which may demand supplementary treatment
for their refief  Resi ¢ to bacterial 13 abo reduced and
intercurrent Infections may neceswitate modifications of the replace-
ment therapy

Hypophysectomy and Irradiation of the Pltultary

Supprsuon of pitmury activity and hence 2 curteilment of the
of g phic hormones, may be brought about
uthcx by hypophysectomy or irradiaion of the gland. In skilled
hands the former may be accomplished with low operative mortality
1e 1mpr ent 15 often { diately evident (Olive
crom, 1955). The alternative procedure, which nppmrs capable
of inducing similar relief embodles the {ntroduction of radon seeds
(Forrest and Pecbles Brown 1955) or radio-active gold gramns or
yttnum rods into the hypophysis by the trans-sphenoidal route
(Fig. 35aand 355) This is accomplished under radiographic control
mdtm:;behgfuy tided by the employment of an X-ray Image
m w ts onged screening dunng the
the needle hat:t)d\f;rrm1 prolongrd & B (he passage of
Both operative and irradiation methods suffer the disadvantage
that destruction of the pmuury may not be nbsolmc. and various
tests are avallable to inds {ons or other
wise of functional amrest (Luﬁ and Oﬁvccmnn, 1953) F.hminauon

rag,
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cffunctlomalnctmlyntcmuntessubsmmionthmpymthmmsonc,
though 1n considerably smaller doses than those required after
adrenalectomy

It 1s difficult at the present time to gauge what position adregal-

a 35 (a). Mcthndaﬂn'xph.mmc:(r.dro-ocdwmmmfnlglhﬂ

1y glaod by the Toute.

A
. been pasied through the mphenoidal mous fofo the pholtary
assa.

cctomy and pwtary destruction will ulumately occupy in the
treatment of advanced prostatic cancer The mamn problems affect
1ng their expediency appear to he

() The nabilty to disunguish between tumours which are
hormone dependent and those which have become drssocisted from
endocrine control
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(&) The fact that patlents suitable for operation on theoretical
grounds may be surgically unfit for other reasons

(¢) The chance of metabolt disturbance during the post-operative
penod and the need for permanent substitution therapy

Fua. 35 (5). Radio-active yttrium rods int
i implanted into the mubstance

{(d) The possibility that the post-operatrve response of the tumour
and consequent relief of symptoms may be no more permanent than
that following other methods of androgen control

The Response to Hormoxal Therapy

The response to hormonal therapy may be
y be subjecti or ob
trvely astested sccording to alteratrons in the clinical syv:lnyptoms i:,c;
-2
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signs  More tangible evidence, however can bo addoced from
peniodic repetition of the speaflc investigations used rortually to
confirm the diagnosis.

The Response to Castration and (Estrogen Therapy

A voluminous literature has accumulated during recent years from
which only 2 brief abstract can be glven here. (The response to
adrenalectomy 15 considered in & succeeding section.)

Clinical Respouse. In peneral about 80 per cent of cases show
mnttial improvement, which 13 sustained in 30 per cent for over 2
year In these the primary growth tends to drmmush in nze and to
lose 1ts malignant charactenstics with accompanytag rebef of the
assgaiated urnary symptoms  In addition to improved evacuation
of the bladder a few cases are recorded in which obstruction of the
upper urinary tract due to infiltration of the primary growth arousd
the lower ends of the ureters, has been relleved. On the other band,
when the growth has advanced distally and has tvaded tho external
urinary splupcter shrinkage, following astrogen admunsstratron, may
sometimes lead to incontinence (Rose, 1944)

Attbcumctimeobpuvcmdmceofgmwthwmyb‘
afforded by the disappearance of affected superficial lymph nodes
(Hezger and Sauer 1945 Fergusion and Pagel, 1945), and of
secondary cutaneous nodules (Huggins 1948) Comnadent reductron
of edema, where this has been due to lymphatic obstruction may
also take place. Recovery from parapiegia, presumed due to spleal
metastases, has been recorded by several authors (Clark and Viets,
1943 Nesbit and Cummings, 1944 Alyes, 1945) and has becn
observed on three occanions n a persoal serfes.  General evdence
of improvement in the form of loss of metastatic pain gain in weigbl,
recovery from anznus, and reduction of the sedimentation rate
(Boylan and Tillisch 1948) havs been the general cxperrence of many
observers.

Radtographic Response, Convincing signs of the regresmon of
bone metastases have been noted on numerous occasions (Nesbil,
Parzus and Cummungs, 1944 Huggns, 1946) On the other hand,
alterations 1 the radiographic sppearance arc capable of meﬁDﬂ'
struction and may depend on changes of technique, 20 that ovh
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in this respect adduced by other observers has not alemys been above
criticism.  Regression of pulmonary and mediastinal lymph node
metastases may be more convinang (Alyca and Henderson 1942

Alyea, 1945)

Serclogical Response  Reduction of the serum acid phosphatase
content during treatment has been descnibed by Huggins and Hodges
(1941) and by numerous other workers (Watkinson ef al., 1944 etc))
Herbert (1946) stated  In patients showing o high serum phos-
phatase 1niually the foll under treatment Is the earliest objective
sign that the tumours are sensitlve to eestrogens  The simultancous
behaviour of the serum alkaline phosphatase in cases with bone

sty has been i gated by Dean Woodward and Twombly
(1944) an imtial me being generally succeeded by diminshing
values, In ciscs showang subsequent reactivatson at the metastatic
sites both acd and alkaline phosphatase levels usually Increase, the
latter often providing the first indication of rencwed activity

Histologlcal Resp Hustologreal changes in the tumour during
treatment provide the most satisfactory evidence of the effect of
hormonal therapy (Fig. 36) Repeated biopsy studics have shown
both qualtative and quantitative responses on the part of the
malignant tissue (Schenken Burns and Kalhe, 1942  Heckel and
Kretschmer 1942 Fergussonand Pagel 1945) Inadditon to major
structural changes a reduction in the avernge diameter of the
tomour cell nucler has been observed together with an impamed
capacity of the malfignant cells to elaborate phosphatase, The
latter observation has been found also to apply to metastatic de-
ponts (Fergusson, 1946) ~ Close correlation between the histological
changes and the symptomatic course of the disease hag been shown
1n 2 senes of thirty-three cases in which repeated blopsy examination
was possible (Fergntson and Franks, 1953) One of the most
remarkabie features ansing from a serial study of malignant pro-
static Ussue during hormonal therapy is connected wath the
subsequent reactivation of the tumour Histological ewidence
suggests that in thu arcumstance, the pnmary growth often
remains suppressed despite renewed and widespread activity on the
part of the metastases (Hugmins, 1942 Gilbert and Margolis 1943
Fergusson 1946)
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The Sanhal Period  The survival peniod of cases recaving
hormonal therapy has been found an average to be significantly
prolonged (Nesbit and Plumb 1946 Fergusson 1948)  As might
be expected cases without obvious evidence of metastasis when first
seen carry A better prognosit.  No critical analyus is yet avalable
regarding the relationship between the imitial serum ocid phosphatase
level and the survival penied, but histologleal grading of the tumour
where practicable, has proved of little value 1n establishing the
outlook (Fergusson and Franks, 1953).

Resp to Bllateral A } y

The response of reactivated prostatic cancer to total adrenalectomy
must be interpreted wath caution on account of the nsk of confusion
with the changes induced by previous hormonal therapy (or
castration) or alternatively with the effects of cortisone substitution.
In practice, the interval between castration and subsequent adrenal-
ectomy 13 generally sufficrently long to permit a separate assessment
of the results of both proced The admiarstration of cottisone
by itself may bring about some symptomatic improvement (Taylor
Ayer and Momns, 1950 Hayward 1953) which it may be difficult,
temporarily to distinguish from the cffect of adrenakectomy 1t is
not connidered, however that cortisone sigmficantly modifies the
course of the malignant process (Huggins and Bergenstal, 1951), and
further evidence that any tumour resp is due to odrenal Ly
rather than the replacement therapy is afforded by a recent study
of calcium excretion in patients with metastasising breast cancer
(Fergusson, 1954). 1In these cases the osteolytic activity of bone
deposits was shown to decrense afier removal of one adrenal before
any substitution therapy had been commenced

Sufficent information 13 now available to show that in & propor
tion of reactivated cases of prostatic cancer submutted to adrenalec
tomy a further measure of growth control can be obtained com
parable to that previously resulting from other methods of hormonal
therapy (Fergusson 1954) Evidence of the clirueal response is
shown by & marked shnnkage of the pnmary growth asd by the
cessation or reliel of metastatic pain  Even more striking Is an
tmprovement in the general condition allowing the return to ambu
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lant ectrvity of patients previously bedridden  Changes in the radio-
graphic appearances of osteosclerotic bone deposits, however i
seldom as manifest 2s (n the case of osteolytic metastases in mammary
cancer treated by the same method. Following adrenalectomy a

Fia 37  Scetlon through the prostate and recturn from a caso of cancer
the prostate d,f.. nx weeks after bilateral adrenalectoony
md ber of Luut‘.:hz Rmodmvdfmﬁn;&:
at metastaiic sitex.
LM, lm.Eﬁ]mJ I, 359 bykintipanﬂnlmd!hclm
and publsshers.)
decline 10 the serum acid phosphatase value frequently occurs
(Huggins and Bergenstal, 1952 Scardino, Prince and McGoldrick,
1953 Butler ef af 1953) which, 1n combination with symptomatic
improvement, may be construed as an indscation of the tumour
response.  Extennive histological changes jn both pnmary zad
secondary growths have been described by Franks (1953b) in 8 case
dying six wecks after operation (Fig. 37).
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Resporse to 1ypophysectomy and Pltultary Irmadiation

These procedures must be regarded as still in an exp-rimental
stage and Tittle objective evidence of tumour response has so far
been recorded In cases of prostatic cancer - Reports of symptomatic
improvement, however are sufficient both in degree and duration
to justify continuance in selected cases, and the more tangible results
achieved by such treatment in mammary cancer serve to reinforee
this view

Radiotherapy

The present position of radiothernpy in the treatment of prostatic
cancer is hard to assess  Prior to the introduction of hormonal
therapy it was wadely accepted that iradiation had a limited value
in controlling the activity of the primary tumour and prolonging the
penod of survival. The initial results of estrogen therupy and
castration, however led to its almost universal discontinoance, but
interest in the method has recently been revived  This has been
due partly to the prevalence of tumours which have becorne resistant
to hormonal control and partly to the availability of radicactive
1sotopes 1 a form suitable for therapeutic application  The
moculation of radicactive colloidal gold into the prostate has been
shown by Flocks (1952, 1953) to give a satsfactory measure of
control gver the primary tumour and appears applicable in cases
with local extension provided that surgical access 1 feamble. Rapid
transference of the radicactive matenial to the liver and elsewhere
may however take place, and the peniod of full radicactivity at the
primary site 13, therefore, inconstant  Since there b no aelective
affinity for colloidal gold at the sites of metastasis the method 1s only
surtable for the treatment of the primary growth Little advance
has been made 1n the employment of radiotherapy for metastatic
lesions beyond the suggestion that ingections of radicactive galllum
mught be of value In the treatment of skeletal secondanes (Lang,
1951 Herbst 1952) This substance is of low toxicity and has been
found, from animal experiments, to become localised in the bones
1n aconcentration ten times a3 great a¢ in other body tissues. Recent
obscrvations, however have shown that 1t 1 deponited mainly m
areas of active osteogenesis peripheral to the slte of metastans and
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13 thus probably unable to exert any sigmficant therapeutic effect on
the tumour tissue  In general it may be sald that insofficient trme
has yet elapsed following the intreduction of treatment with radwo-
active isotope to form a clear opsnion as to their value.

The main drawback to the effcctive use of rediotherapy continoes
to lic in the relative insensttivity of most prostatic tumours, Thi
the delivery of an adequate dose to Inactivate the growth 1s mevitably
fraught with the nsk of damage to the surrounding normal tissoet.

In describing the developments which have taken place m the
study of prostatic cancer during recent years emphasis has been ld
on those directly coneerned with the dlagnosis and treatment of the
disease. It1s inevitable, in so doing, that much [aboratory research,
particularly that concerned with enzyme studies, biochemustry of
stecoid hormones and tumour transplantation should eseape ful
recognition At the same time, being sokly concerned with recent
developments, 1t 1 not intended that a comprehensive pcture of i
management of the disense should be presented. Prostatic cancet
as an entity remains unchanged, and it 18 for time and expersence to
show how far and how properly the advances described may ultr
mately take their place in influencing its course.
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CHAPTER 8

RENAL TUMOURS

Dhagnaosis

THE classical triad of hmmaturia, pain and tumour ™ remais
unaltered end although it may often be due to conditions other than
2 ncoplasm, there 15 no excuse for omutting a full urclogical mvestip
tion should any or all of the components be present. In sprte of
this laudable sentiment 1t 15 » depressing thought that 28 per cent of
renal neoplasms in the British Association of Urological Swurgeons
Revlen were moperable when first seen by the urologist (Riches,
Gniffiths and Thackray 1951)

Once having established the kidney as the sourcs of symptors,
the diagnosis of the actual leslon is usually a simple matter but
difficulty can occur 1n differentiating between neoplastic and cyste
conditlons, and the use of aortography has been found very val
in such cases (Griffiths 1950 Ruches, Gnffiths and Thackray 1951)
Neoplasms frequently show areas of Isking of the opag™
mediwm  and if this sign 13 present jt 1 probably diagnosisc ofe
tumour (sce p 54)

However the final proof may only be obtalned by explomtion,
and even it a cyst 1s found 1t should be remembered that such a cyst
can concesl a carcinoma. Ths occurred 1n & partlal pephrectomy
case of the author s, and has also been recorded by Badenoch (1950}
while Prather (1950) concludes that any space-filling kesion in &
kidney must be explored

Tho world s most comprehensive review of renal neoplasms wss
presented to the Britsh Association of Urological Surgeont bY
Riches, Griffiths and Thackray in 1951 when 2,314 cases Were
collected from British urologists and analysed in detall.  Som¢
1mportant generalisations can be drawn from this exhaustive Eview’
Gravitz type tumours accounted for 75 per cent of the total numbers

2
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men being affected twice as often os females. Although the classical
trind of hxmaturia pain and tumour drew attention to the
pathology in most wnstances, 10 per cent of sitent cases were dis
covered accidentally in the squamous carcinomata and Wilms
tumour groups  Eleven cases of unsuspected adenocarcinoma were
discovered incidentally dunng routine post mortem examinations
Cakeull were assomated with 29 per cent of the cases of squamous-
celled carcinomata of the pelvis, but bore no important relation to
other types of growth

1t has long been taught that varicocele was an important finding
in cases of renal neoplasms, but there 15 no evidence to support this,
and the perpetuntion of such a view should be discournged.

Nearly 50 per cent of the 189 Wilms tumours occurred between
the apes of 2 and 4 years and mostly presented with an abdominal
mass, hematurle beiag preseat in only 18 per cent

While a!l urologsts are agreed upon the advisability of tying the
pedicle before extensive manipulation takes place, the actual
incisions used in this senes are instructive. A lumbar incision was
used 1n 940 cases with a 4 per cent operative mortality while only
167 transpenitoneal incisions were used, with o mortality of 5 per
cent. It is also interesing to note that Involvement of the renal vein
by growth raised the overall operative mortality from 3 per cent
to 13 per cent.

Treatment of Renal and Ureteric Neoplasms

Nephrectomy at the earliest possible moment 13 still the procedure
of chorce, but one cannot state too often that hmmaturia  must
always be fully investigated and  full investigntion  includes
adequate radiological definition of the upper urinary tract regardiess
of what is found in the way of a simple veswcal paprlloma or a
bleeding prostatic adenoma

The survival rates after nephrectomy are approximately 44 per cent
after 3 years and 30 per cent afier 5 years while these figures are
very greatly reduced when the renal vein s involved in growth.

Pelric tumours require a complete nephro-ureterectomy using two
incnons.  Even berugn papillomata of the renal pelvis produced 2
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recurrence 1n the ureteric stump in 8 per cent of cases where stmple
nephrectomy had been performed

Primary tumours of the ureter are nearly all malignant and should
be treated as such by complete nephro-ureterectomy
Combined Surgery and Rediotherapy

Riches and his colleagues found it impossible to judge whether
pre-operative irradiation had any useful place in the treatment of
adenocaranoma owing to the small numbers mvolved, but they
think this combination should be considered more seriously partics-
larly sn view of the fact that 28 per cent of the cases were
wnoperable when first seen  Post-operative mradiation resulted n 2
definite rmprovement 1a the survival rates after 1 3- 5- and 10-year
intervals and appeared to mutigate the otherwise serlous effect of
mvolvement of the renal vein

In the case of Wilms tumours, radiotherapy would appear 10 be
invaluable The r dation is that small localtsed tumours
should be treated by nephrectomy alone. If there 1s doubt abont
the complete removal of all growth post-operauve uradration shood
be given If the tumour 15 conudered too large to remove, &<p
therapy will reduce its size and render it operable. Removal should
be carried out after about three weeks treatment and before the
skan reactions occur 1t is probable that most urologists m Britud
today would advise irradsation followng nephrectomy for Wilms
tumours.
Secondary Metastases

Metastases from renal adenocarcinomata are sometimes solitary
and accessible to surgery although opimions vary about the
advisability of removing them or not. McClanshan and Bomatn
(1953) reported three cases where bono secondanes were the pre-
sentmg feature of a renal caranoma, and lhcytﬂ:lxﬂlﬂ-“‘eﬂ"’f"Ct
that such deposits may closely resemble a primary bone tumotr
Single deposits usually affect the long bones and they reported 8
two-year survival after amputation of a humerus 1n such 2 patient.

Further examples of the successful removal of solitary metastases
are recorded, while Higham (1953) has reported & case where (w0
years after nephrectomy a lung secondary was removed by lobectormy
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followed esghteen maonths later still by the removal of an encapsu
1ated brain metastasls from the night frontal lobe. The patient was
still at work six months later
Surgieal Approach to the Kidney

Any recent advances in operative technique have been confined
to the surgical approach, in an attempt to secure the pedicle before
extensive mampalation 1s performed.  The importance of removing
all of the perirenal {at and kidney en bloc together with any glands
zlong the pedicle, bas been stressed by Beare and McDonald (1949)
who found that 343 of 488 hypernephromata removed showed
malignant involvement of the capsule. Surgical incisions will always
remain o matter of pertonal choice, while no one incision Js swtable
for all cases, but perfectly adequate exposure of small tumours can
be obtained with an Intnslon through the bed of the twelfth rib and
1 am not convinced that the abdominal transperitoneal approach
makes access to the pedicke any easier in such cases

Donovan (1955) has recently suggested approaching the posterior
aspect of the pedicle through the bed of the twelfth rib by displacing
the kidney and its fatty coverings forwards into the abdomen, rather
than trying to deliver the mass out of the wound before approaching
the mamn vessels, I have no expenience of this mancuvre at the
present time, but 1t appears to be & very rational approach

Where the tumour mass 1s large and lying high up under the
diaphragm the thoraco-abd lrouter ded by Mortensen
(1948) and by Chute (1949 1951) gves a quite extraordinary
expoture, though it 15 ime-consuming and not without morbidity

It thould be noted that these incisions are more popular in America
where extensive aortic node dissections are carried out, whereas in
thus country most uralogists prefer to use deep X ray therapy in such
cases, and are therefore content to remove the kidney and 1ts
surrounding fat with as little manipulstion as possible
Thoeaco-abdominal Incision

Chute and Soutter (1949 1951) recommend this approach to the
pedicke for large renal tumours, and consider that it has enabled

them to remove some kidneys which would have been inoperable
through any other incision
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Starting from the outer edge of the rectus muscle at the Jevel of the
umbilicus the incision extends upwards and laterally over the
eleventh mb which is resected  The pleural cawity is entered, and
efter the phrenic nerve has been crushed, the inclsion is deepened
through the diaphragm and the abdominal muscles, into the pertto-
neal cavity  On the left the splecn and kidney now tend to project
into the wound without further mamipulation. On the right side the
liver js gently retracted upwards.

The renal vessels are eayily exposed and divided almost before amy
mobilisation is performed, after which the kidney js removed under
direct vision. When the pentoneum and diaphragm have beet
closed and the lung fully expanded the pleura 1s closed without
drainage, and the musecle layers approxumated in the usual way

Dmo-lmhl:ApprmcbtatheK}dneymdAdremlehOsttoﬂuﬂt
Fiap

Thus approach was described by Nagamatsn (1950) who claims
that it gives excellent exposure of the upper renal pole and adrenal
fossa. The lower three ribs are exposed (just medial to ther angles)
by & vertical inclsion which then sweeps laterally along the uppet
border of the twelfth rib  Short lengths of the ribs are resected and
the complets osteoplastic flap 15 turned upwards  The upper ureter
can be approached by making the Jower limb of the jncision much
more obligue, instead of following the line of the twelfth rib It is
cinimed that the resection of small pleces of rib jnstead of mere
division prevents overriding during convalescence, thereby con
stderably reducing discomfort.

Nagamatsu emphasises the value of this mcision as 2 planned
procedure for speafic difficulties. It 13 not advocated as a0
expedient to the lumbar incision found inadequate after much tme
has been lost
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CHAPTER 9

BLADDER TUMOURS
by
D M WaALLAGE

A xeview of the available statistics relating to tumours at vanou
uites 1n the body will paturally give the impression that cancer &t all
sites 15 increasing, partly due to more accurate diagnosis and partly
due to there being a greater number of persons at ruk 1 each ago
group

In order to obviate theso posnible errors Case (1956) has plotied
the age of death of persons born in different decades from different
forms of cancer  Capcer of the lung is thus shown to be caunng
death 1n greater numbers 1n progresuvely younger ratlo age groops.
Tumours of the bladder ic. carcdnoma and papilloma com
are also behaving in 2 very similar fashion  For each decade of men
at risk deaths are occurring from thu disease at an increased rate
1 the younger age groups.

Clemmensen (1956) working with the morbiduty returms of the
Danish Tumour Regmtry has been able to show a similar 10ce2s6
but the Danish figures which are cases recorded white still ahve, 10t
death certification suggest that the increaso is occurring masly i
one group, the males hiving in towns.

Thus selective increase 1n one group of the population raises the
possibility of there beng & common extraneous factor such 23
environmental exposure as would be encountered in industry of L3
factor of changing social habits, especially diets, smoking, drnkuag,
efc,

The value of an accurato history both of the patient s occupation
and of his habits, cannot be exnggerated, since only by examining
adequate histores of large numbers of cases retrospectively will it
be possible to select possible causative factors

142



CLASSITICATION 149

Clawsification of Tumonrs

Dunng the last decade the treatment of bladder tumours has
tended to swang from radical surgery to cither conservauve surgery
or to radiotherapy  Although this change in the approach 10 the
problem has been partially duc 10 the elaboration of new techmiques
1n the field of radiotherapy it is also partly due to the better under
standing of the disease process and to the appreciation of the natural
hutory of the disease.

Confusion has been caused by the numerous different methods of
presenung results  Some senies have been classified according to the
histologreal type of tumour without reference to the extent of spread.
Other seies have been classified according to the extent of spread
without reference to the histologreal type.  Few terfes have included
bath factors

Assessment of the spread may be a chinical one or it may be a
pathologicalone. Itis obvious, however that a pathological staging,
although more exact, Is only applicable to cases where the tumour
has been removed and, therefore results based on this method cannot
be compared with results of conservative thernpy whether endo-
scopic, radiotherapeutic or chermical.

It is only by spplylng a clinical assessment to all turnours and
staging each case on the result of the ciinical examination as honestly
a3 possible that comparisons can be cffected between variouns methods
of treatment.

The pathologicel staging, that 11 the extent of spread of a tumour
as determined by the examination of an operative spscimen, is an
essenitial check on the accuracy of the chinical stage, but as it can
only be applied to cnses treated surgically it cannot be used for all
series. The pathologieal staging will be more accurate for prognosis
but even this will vary with the extensiveness of the operation—one
case treated by parual cystectomy only would be less accurately
assessed than a wmilar case treated by total cystectomy and radical
excision of regional nodes

The climcal staging of any bladder tumour will depend on

;l;:) evidence collected as the result of a clinical assessment (Fig.



150 BLADDER TUMOURS

INVESTIGATION OF BLADDER TUMOURS
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Clinlcal Assessment

This method of grouping comparable cases together depends upon
a clinwcal assesament of the spread of the tumour and upon a study
of an adequate amount of tumour tissue removed for blopsy
examinauon The clinical assessment depends on five main examina
tions.

§ Cultureof the Urine A stenlecystitis may be the early symptom
of mucosal carainomatons.

2. Intravenous Pvelogram  This may reveal abnormal kidney
function, dilatation of the ureter ot a filling defect in bladder or
ureter

3 Cystoscopy The mamn features are size, surface (papillary
solid or ulceratrve), single or multiple lesions, pedunculated or
sesule and the presence of abnormal mucosa.

4 Biopsy Examination Taken either by a resectoscope or by
one of the punch instruments—Riches Lowsley s or the Thompson
prostate punch

5 Bimameal Examination under Full Surgical Anasthesia A few
of the papillary tumours, especially the amall ones, may be impalp-
able, but even the papillary tumours with carly infiltration can usuaily
be felt if sufficient care is taken during the examunation. The
bi ! finding y be clasified as impaipable palpable but
freely mobile wathin the bladder induration of the bladder wall but
no evidence of tumour in perivescal fat, a nodular mass in the
penvesical fat but still freely mobile, ot a mass that 1s fixed to the
pelvic wall  Jewett (1946) was the first to emphasise the value of a
routine bimanual examnation under full surgrcal anzesthesia and he

was also the first to draw attention to the importance of infiltration
as the main factor 1n prognoms.

Histologleal Grading of Biopsy o1 Operative Matertal
The value of grading from biopsy material has been doubted by
several authors.  There arc however several factors which may
result 1 naccuracy
Firstly the method A diathermy loop may result in charting of
the matenal but an expenenced rescctionist wall be able to plck the
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site for taking the biopsy better with an instrument he knows rather
than one with which he 1s not fully acquainted. Punch forceps may
produce better specimens, but 1n the presence of bleeding it may be
difficult to identify the best portion of the tumour for a blopsy
with any of these instruments. ‘Lowskey’s forceps used in conjunc
tion with & resectoscope shenth, is probably the best instrument for
tumours of the posterior wall whsle'Riches forceps 13 better for the
trigone lateral or anterior walls

The second factor which affects the grading 1s the number of
groups which are used  Any classification having # large number of
grades will have a lower correlation rate than a sumpler classification
with fewer grades

The thurd factor 1nfluencing grading fs the personal vapability of
the pathologists so that if possible, grading of biopsy material and
gradlag of tamour matenial should always be undertzken by the
same pathologist

The Institute of Urology hes suggested the foliowing hustologeal
grades.

Papilloma. Whero the fronds are delicate, the cell layer 34 cells
thick the nucler pale steiung and regular the cell outlives well
defined and of approxumately the same size, and where the basement
membrane is intact (Fig. 39)

Paplllary Carcinoma Differentiated Where there Is more disorder
in cellular arrangement, where the cel! layer is thicker and the regular
palisade arrangement has been distorted, where the cells very 1t
size the nucled stain irregularly and mutoses may bo seen. Although
1t is not seen 1n cvery cese, a breakthrough of the bascment membrane
of the papallary process 18 indicative of a paptliary carcrnoma ratbe
than a papilloma (Fig. 40)

Papillary Carcinoma Anaplastic Where there 13 gross {rregulanty
of the cell layer nucler vary in shape, size and staming charae
tenstics mutoses are common the basement membrane Iy broken
through or cannot be clearly distinguished and the papillary peo-
cesses themselves are misshapen and distorted (Fig. 41)

Solld Transitional Cell Carcinowa Differentiated ~ Where tho
papillary differentration has been lost but where there is & reasonably
well-defined growing edge to the tumour where invasiveness i3 not
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promunent, where the cells and nuclel arranged in a fairly orderly
fashion are of approximately the same size shape and stajning
charactenstics (Fig 42)

Solid Transitional Cell Carcinoma Anaplastic  Where there Is
gross cellular irregulanty prominent invasive characteristics, with
no well-defined margin and where the nucler vary in size, shape and
1n the intensity of staiming (Fig. 43).
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Squamous Cell Carcinoma  There are cell nests keratinisation and
prickle cells predominate.  The general picture, however must be
homogeneous throughout since a sohd enaplastic tumour with
metaplasia may munuc this histologwal picture. It is important to
disunguish between these two types of tumour since the_solid
anaplastic dsseminates rapidly while the squamous—cell carcinoma

dusserunates lat crence with
o ¢_pand usually kills by local interference with kidney
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Adenocarcinama A relatively rare group—incidence reports vary
between 0 4 per cent to 2 per cent of all cases. These may anse
from the_urachal remnant or as a result of glandular metaplasa.
Adenecarcinoma is, however more frequently due to_metastatic
_deposits from an extravesical primary tumour such as stomach,
rectum, colon or prostate.

Qlinleal Stage
The clinical stage of a tumour depends on an assessment of all
ovailable evidence. If certain parts of the exanunation have been
overlooked 1t may be that the climcal stage recorded will be under
estimated
The Union Internationale contre le Cancre has suggested that the
prnaiples of chnical staging should be based on
T = evidence of direct spread of the fumour
N = evidence of invasion of regional nodes
M = evidence of distant mezastasis
The bladder is not, however an organ whose regronal nodes et
be readily palpated and therefore the suggested staging 15 based
purely on the evidence of direct spread, slthough when otber
information may be available 1t can be added under the approprate
section (Denoix, 1954)

Evldence of Direct Spread

Mucosal Stage (T1) The tumour 15 cystoscopically apparently
_confined to mucosa A mass, if palpable, is freely mobile inskde the
bladder The biopsy examumation shows no evidence of infiltration
and the intravenous pyelogram shows no dilatation of the ureter
although shght stasis or delay 15 often associated with mucosal
kesions (Fig 44)

Muscular Stage (T2) Cystoscopcally there may bo cheatriclal
bands on bimanual examnation there 1s usually a diffuse, rubbery
thickenung Involving & portion only of the bladder wall ~biopsy
matenal may show evidence of muscular infiltration, and the pyeo-
gram, skould the tumour be utuated near the ureterlc onfice, will
show moderate or gross dilatation of the ureter if the intramural
portion s involved in growth (Fig. 45)
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Perivesical Stage (T3). There is a discrepancy between the size of
tumour seen cystoscopically and the size felt bimanually There fs
more tumour outside the bladder than inside. The external surface
may be nodular and the mass is hard but completely mobile in all
dircctions in the pelvi (Fig. 46)

Fio, 44 Mucosal stage,

Fa 46, Perivesical stape, Fxa 47 Pelvic fixation or involve-
ment of ndjolning otgant.

Pelvic Fixation (T4) ' The involvement of scar or adjoining organs,
or tethering of the growth to the anterior or lateral walls of pelvis
wsually means that the growth is uremovable, without hope of cure,
although technically removable for palliative reasons only (Fig. 47) *

‘Th-:TNM stuging can be amplified even at a uter dat the addl
of mformation about nodes, Na tmpalpable, Nb palpabis ota'Nb-{— or — hllsll?
puhlwo(mnrhe,otbylddmoml information about liver lung or
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Other classfications that have been used are
Jewett (1946)
Stage A = mucosal
B, == superficial
B, = deep }ml.ua.dnr
C == penvesical.
Marshall (1956) (Fig. 48)
A : mucosal
B, =} superfici;
By = [deep muscular
C = penvesical
D, D, = any stage with nodal fnvolvement local or distant
Dukes Masina (1949)
Ia = mucosal
1b = muscular
2 = perivesical
3 = penivesical with glands
4 = pelvic fixation or any stage with metastases or more
than regional node wavolvement.
Riches (1956)
A = mucosal
B = mascular and perivesical
C = penvesical with nodes or pelvic fixation.
Poole-Wilson (1954)
Superficial = mucosal and muscnlar
Advanced = perives;cal
The need of a uniform classification 1s paramount to emablke
comparison between series of cases. The TN M. Internattons!
would appear to fulfll this need.

Bladder Tumours as an Indnstris! Hazard
As there has been a conmderable increass in the inddcncet:lf
bladder fumours in the younger age groups the question of industrl
ar environmental factors must be considered in all cases ofturl;our
It has now been realised that the “ antline dye-stufl workers ﬂ}:
not unique 1n the Lability to contract bladder tumours, and that t
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sk 18 not due to the amline as such but to the use of intermediate
_chemucals in_the dye processing_ 1t is these compounds mostly
aromatie, amino and basc in form (Goldblatt 1947), that are
responsble for the production of bladder tumours, alnce other
industries are ako finding bladder tumoury in the workers exposed
to thete chemicals The full occupational history_of any patient

SUPERFICIAL DEEP META§TATIC
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F Dodﬂrm bhdd:r) arc available for patbological study

with bladder tumours should be taken as a routine procedure, for
although a sudden strong exposure to a chemxca.lpnmy :rr:dnm
symptoms of cysutis with hamaturia very rapidly there i3 usually a
long Iatent period between the first exposure and the development of
atumour In the case of g-naphthylamine it 13 usually many years.

Although the production of f-naphthylamine has been stopped 1n
Britain jt 15 sull bang produced abroad while benzidine and
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xenylamine are both readily obtainsble and are being wed 1 2
considerable variety of industrial products.

Melick (1954) 10 a recent paper has reported an incidence of 11
per cent of bladder tumours 1n workmen exposed to_xenylamine, 2
chemical which was forecast as a possible carcinogen by Case (1954),
and Walpole, Williams and Roberts (1952). _Benndine, also 2
constituent of dye processes, 15 a well-recognised carcnogenie
so much 50 that bottles of thrs chenucal are prominently labelled as
carcinogenic by the manufacturers

TREATMENT OF BLADDER TUMOURS

By far the greater number of bladder tumours can b treated by
perurethral means erther by endoscopic resection usmg the loop of
the punch, or by coagulation, The point at which vanous surgeots
will select other methods will depend on muluplicity of tumours and
infiltration  The presence of infiltration Into the muscle Iayers Is
usually taken as & contra indrcation to farther endoscoplc surgery
A bladder mucosa which 13 grossly abnormal, the site of_muttple
tumours both in space, i e. occurnng sumultaneously or in ome, L&

occurning at dufferent sites over a period of tume, may be considered
2s unsuitable for farther endoscopic therapy

Milner (1953) and Chapman (1954) have both produced sercs of
cases showing what can be achieved by endoscopic methods.

Multiple mpzosal tumours with areas of abnormal mecosa, ofted
wncorrectly termed papillomatosss, are usually considered to be
beyond adequate control by diathermy These cases may be treated
by atther total cystectomy of by some form of jrradistion. Total
bladder irradiation by cxternal therapy has been advocated, bet
satisfactory statistics are not yet avaiable It 15, bowever wel
recogniscd that external irradiation can cffect a complete disappest
ance of (hese tumonrs 1n an appreciable pereentage of cases.

Intracavitary Irrndlation_
The imseftion mto the bladder of radioactve materal has beet
tned now for some years, These sources may consist of solid adiom
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or cobalt placed in the centre of an air filled balloon, or solutions of
radioactive sodum, bromine, gold_or yitnum (Freedman 1949
Wallace, Wallon Sinclair 1949 Ellis, 1955) The use of a solid
matenal such as radinm or cobalt is undoubtediy safer for the stafl
handling the matenal, but unkess the central source 13, 1n fact, central
_more radiation may be grven to the normal parts of the bladder than
1 recerved by the tumonr base. In addition the rate at which the
“radiation falis off Lc. the depth dose curve, is slow 5o that not merely
the mucosa but the muscle and perivesical tissues, may all_recelve
alughdose,

The effeciveness of radiation depends on being able to deliver o
sufficaent number of ROntgen umts to the tumour while conserving
the normal tissue as far as possible  The method of intracavitary
iradiation using solid sources, because of the necessity for the bead
to be central and because of the gradual falling off In the depth dose
curve, does_not_conform_to_a good _techmque_for mucosal
tumoun

Solutions inserted pto_a balloon 1n the bladder obwiate the
necessity for the source to be geometrically central, since the_dose
delivered can be measured from_the surface of the balloon. The
sk of_ruptute_of the balloon, although in practice mimimal, is a
real one and if the solution has a long half fife (cobalt) contamnation.
of the bedroom, clothing, etc, may have serious consequences
_Solutions_of bromire or sodium have a short half life, and also a
much more rapid falling off in_the depth dose cucves, so that using
aither of these two solutlons it 15 Possible to deliver a higher dose
to the mucosa than to the muscle ot perivenical tissues

All methods of intracavitary irradiation that employ a balloon
are open to the criticsm that the surface of the tumour_wil receiye
the same dose as the normal mucosa_over the rest of the bladder
while the base of necessity pushed awny from the surface of the
balloon by the mere bulk of the tumour will receive a dose that
corresponds 1o that of the muscle in the healthy part of the bladder
(Fig. 49).  Unless the radiosensitiyity of the tamour is rmuch _greater
than the radioensitvity of the muscle, a dose of yrradiation that,
will destroy the base must inevitably_produce_changes_in_the_
uscle,

Ao €
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Instilling a radicactive collordal solution into the bladder without

a balloon has considerable theoretical advantages since a fronded

_lesion will project into the solution and the fronds wall, therefore, be
wradiated on both sides I a colioidal solution 1 used the ok of

_absorption Is minimel, and 1f the radioactive matenal (gold, yttrinm)
is mainly a beta emutter only a very superficial treatment will be

given, The conservatism of the muscle of the bladder wall, and the

(0]
Fia. 49 Intracavitary lrradiation with isotope sofutions.
(@) Balion Mof.m&ymhd&pﬁc&iuﬂdmd:&:ﬂw

&) Colloiddal solvtion. Sohution permeates between fronds bot Jeree
sall volumo at base of a seasio tupour unkradiared.

[prevention of changes in the arteroles of the submucosal Iayers 216
both smportant if post-therapy morbidity 18 to be avolded

Interstitlal Irradiation
The treatment of syngle tumours of tho biadder which have begm;
to inflitrate but have nat yet spread through the bladder wal (;‘i
can be treated exther by partial cystectomy or by Jnterstrtial frra
tion
Interstitial srradiation can be drvided broadly into fwo mais
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groups the removable implant such as radium_tantalum (Fig 50)

or cobalt wire and the_irremovable implant” such as_radon gold
ains or chronic phosphate solution

ga}lzwm—lfmdlly available and can be used even in the smallest

centres, but whether the results obtained warrant universal use is

debatable (Higham, 1955 Darget 1951)

Fra. 50 Xeray of tantalum wire Inserted into base of tumonr

Tantalum 13 a flexible wire coated with platinum to filter off the_
_Bradiation 1t may be regarded as “flexible radium ™ since 1t can
be introduced by means of a twin boomerang needle into the base
of & tamour and subsequently withdrawn down the urethra (Fig. 51)
With a long half-life (four_months) 1t can be always available even
at short notice (Wallace, Stapleton, and Turner 1952)
Cobalt wre sheathed 1n nylon tubes Is again flexible and can be
darned through the base of a tumour being subsequently removed
[
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by traction. The bulkiness of a nylon sheath, which is requured for

_the clhimination_of f-radiation, renders the cobalt sutures mare
cumbersome than the tantalum wire where the filtration s effected
by platinum (Vermooten, 1955)

Fio 51 Imertion of tantahim wire.

(@) Needle inserted into bladder wall clear of the edgp of tumour
(5) Needle m position I bladder wall—balrpin of tantalum being

merted.
() Neadle withdrawn—tantahmn lying in bisdder wall sod loop tied o
uret]
(d) Wire Inserted for tumour on anterior wall or blsdder neck, via
pab i bic drabn.

One of the criticisms levelled agamst interstitial implants 55 that
frequently the tumour 1s completely removed by diathermy loop
exasion prior to :mplantation and, therefore the result may be due
to the excrmion and not to the implants  Several cases have been
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treated by{antalum ware slone without exession of the tumour and
complete tumour regression has occurred
The irremovable implants—radon seeds or gold gralns—have one
common disadvantage fn that when 2 technically bad umplant is
made and the radioactive sources are placed too far apart an area
“of bladder wall will be_under rrmdiated and a focal recurrence will
be inevitable if active tumour tissuc was present at this pornt.
Thus lack of control of the amount of iwradiation is not present in
¥the removable implants, which can be left #n situ for a longer time If
necessary  Both radon seeds and gold grains generally remain in
sty once they have been inserted, unlike colloidal gold or chromic
_phosphate which when Injected into 2 tumour may Temain_thers
or may diffuse_into the surrounding tissues  The infiltration
techmique cannot be checked for raduiiion distnbution by post
operative X-rays as the solutions used arc not radio-opaque.
Extremely good results may be obtained in the hands of persons
experienced in the techmque of jmplantation provided the gelection
o cases 1 syrict, and tumours which have spread through the bladder
wall are not treatea by these methods (Millen 1950).

External Therapy

The role of external therapy is satill not clearly defined. Super
_voltage plants of two million volts gr more can undoubtedly defiver
a very large dose to a volume deep in the pelvis and would, therefore,
be surtable for perivemcal tumours that were umsoitable for other
treatment.  Thrs method of treatment causes muinimal skin reaction
.or untoward side effects provided the dose 13 mven over a sufficiently
long period  Unfortunately 1t 13 these perivesical tumours that are
most likely to have spread to lymphatic glandy and, although super.
voliage therapy may control the primary tumour the outcome of tha

disease may be decided by_the metastases

_Supervoltage therapy can be used for irradiating the pelvic wally
in cases where the primary_tumour has been remoyed _by_local.
surgery It may well be that m;mmwnmongfgug:cnguqmd

_by supervoltags therapy will prove to_be the_most_efficacious
combination. T
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Partisl Cystectomy

Partia] cystectomy or as it Is also sometimes called, segmental
resection 13 viewed with disfavour i certain cinics, largely due to
the disappointing results that have been reported over recent yeart
Where, however, a_correct selection has been made, and where e
has been used to operate only on cases that conform to the entena
detailed below the results are comperable, 1f not better than the
results of cases treated by more radical methods (Masing, 1953).

The ideal case for partial cystectomy must be a single esion
showing no evidence of abnormal mucosa, patches of byperplasls
or asecond seeding lesmon  The margins of the growth shoukd
be well defined, without any suggestion of submucosal spread. The
position of the lesion should be such that & clear margln of at least
an inch can be obtained between the line of section and the histo-
logical edge of the tumour

The main contra-indications to partal cystectomy are_maltiple
tumours, or evidence of mucosal wstability throughout the blsdds,
or a tumour with #n_cqdge so 1l defined that 1t 13 1mpossible to &Y
where tumour ends and normal bladder wall begins.

The multifocal tnmours are evidence of & mucosal drcase aod
any method that fails to treat the entire disease field b doomed to
feflure. A tumour with an mdefinte margin 13 frequently of &
relatively anaplastic type, tending to spread by vewns of Iymphats
under the mucosa for a considerable distance. Any form of con-
secvatve surgery in thess cases may be inadequate, since the e
of section may transgress the tumour substance. In 1t may
be added that tumours on or near the base of the bladder K
unsuitable for partial cystectomy since an adequate excoion 18
region which may necessitate re-jmplantation of one or botb uretert
or reconstruction of the mternal meatus, 18 rarcly achieved.

Qperative Detall

Partial cystectomy Is an operation that must be planned weil in
advance. At the cystoscopy under anssthesia the probeble hnes of
excuslon should be pianned, especially in relation to the wreterc
orifices and the internal meatus  Unless an adequate margn €20 be
anticipated all hope of conservative surgery should be abandoacd.
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At the time of the cystoscopy too especial care should be directed
to the mucosa ot the base of the tumour and also in the remainder
of the bladder since it is only if the lesion is strictly localised that
conservative surgery can be justified

Partial cystectomy may be commenced with o bladder distended
or empty ~The dustended bladder may make dissection easier but
carnes a greater nsh of spiflage of tumour cells. A preliminary
laparotomy should be undertaken in every case with inspection or
palpation of the liver para-aortic nodes, pentoneal surface of the
bladder and pelvic nodes It 15 only after confirmation of the
operability that the bladder should be opened. 1t should never be
necessary to open the bladder in order to assess operability or even
10 establish the dingnosis

Total Cystectomy

Total cystectomy that 15 removal of bladder prostate, seminal
vesicles and all the paravesical tissues, but not 1ncluding a block
dissection of the fliac nodes has certain well-defined indications
which are accepted in the majonty of cirues 1t must be remembered,
however that thus operation carries not merely 2 high operative
nsk but ko a high morbidity mte in the post operative period A
mortality rate of 10-20 per cent must be expected if this operation
is to be offered to all those that might benefit & lower mortality
rate may be an indication of too stringent selection, while a higher
uwnalh_bk y rate 15 indecative of attempts to achleve the impos-
&

The aperation of total cystectomy is inevitably severe and should
only be offered to the clderly when there 15 no other method of
relieving symptoms. In the younger age groups the almost certain

[osy of potency may be an argument against too facile recommends
ton of the operation

Indicatioes

The indreations for total cystectomy vary among different chimcs
Some authors believe that only by performing radical extirpation
of the disease at the earfiest opportunity will the results be Improved.



163 BLADDER TUMOURS

Others prefer to employ conservative methods fist and cystectomy
only when other methods have farled 1t 13, however obvious that
only when the hmutations of the vanous conservative methods re
appreciated and only when the natural histories of tho more
malignant types of the disease are understood will total cystectomy
be placed on a proper footing

In brief however the following are taken for the main Indications
for cystectomy (Riches, 1956)

(1) Large, bulky non inflltrating tumours beyond the scope of
cystoscopic diathermy too bulky for intracawtary trradiafion, too
extenuive for intersitial irradiation and where, owing to the wide
spread nature of the disease, open diathermy runs the nsk of wound
mmplantation.

(2) Inflitrating tumours of the bladder base where tho stago B
more than muscular or where the prostate or postenor urethra are
involved especially if there 18 evidence of multifocal ongun such 24
areas of hypertrophic mucosa or cystitis cystica or glandularit
Infiltrating tumours of the vault or even muscular tumours occurriog
with prostatic obstruction are also best treated by radical exasion
Involvement of the bladder by growths of adjacent uterus, colon
rectum, cannot be treated {n any other way than by total cystet
tomy
Total cystectomy may be a life-saving measurs in cases of realty
severe hematunia where, in spite of all other methods, the bleeding
1 uncontrolled. Tt 15 infinitely better than opening the bledder
blindly in the hope of applying diathermy to = lesion which is wsuslly
infiltrating. Radio-necrosis or the bleeding that sometimes ocoud
after external X ray therapy where there are changes in tho arterloles
or atrophy of the mucosa, may necessitate cystectomy cven when tbe
bladder is tumour free. Cystectomy is siso Indrcated when 2 fmoit
has been treated by local Intersutial irradiation and subsequently &
second tumour develops in enother portion of the bladder some
times of a completely different histological type. it

Finally when a paltative transplantation of the urcters, oven
supplemented by external high-voltage therapy has fafled to retleve
symptoms, a purely palliative removal of the bladder may B
Justrfted
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Total Cystectomy, Operathe Techalque

The modern techmique of total cystectomy 13 based on the
description by Millin and Masina (1949)  The pre-operative care
of the patient ncludes full biochemucal and diological studses.
The torlet of the colon has been simplified by the use of chemo-
therapeutic and antibiotic drugs, one of the most popular now being
a bnation of sulphaguamdine and strepiomycin given orally
three times a day for three days before operation. A high colonic
wash-out may be pven daily for several days before operation but
never on the day of operation lest the flud be incompletely evacuated
pre-operatively

The bladder is empued at the beginning of the operation and a
formal laparotomy carried out with careful palpation of the ilac
and para aortic nodes, the liver and both kidneys  1f the operation
13 to be completed in one stage the ureters ore defined, sectioned a3
low as possible and rubber catheters inserted 3o that urine will drain
away from the operative area. There 13 no harm likely to follow
If at tho stage the internal 1liac artenes are ted on ench wude as 1n
an sbdomino-penneal exculon of rectum.  This step minimises the
bleeding from superior and infenior vesical pedicles  The penitoneum
is then inened along the pelvic brim to the mte of the uretery and
jorned as low in the recto-vesical pouch as possible. At this polnt
1t 15 a3 well to remember that the object of the operation s to remove
not merely the bladder but all the penvesical tissue, and that to
achieve thus the block of tissue removed should be thick enough to
prevent identification of the bladder wall. A simple method of
dusecting down to the vesicles conylsts of following the obliterated
hypogastric artery to where it crosses the vas, then to dissect between
the vas and the pentoneum to the crossing with the ureter then to
trace the ureter to the semunal vesicles. Between the seminal vesmcles
there 13 & layer of fascia which is fnersed to open 1nto the space of
Proust (Fig. 52). This space lends forward to the apex of the
prosiate  The vesical pedicles are clamped and cut and finally the
bladder is tethered only by the two puboprostatic ligaments on
cither side of the urethra. When these re cut the apex of the
prostate can be drawn upwards with resultant elongation of the
wethra. With the jndex finger behind the apex of the prostate and
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the thumb 1n front pressure is applied to the apex and the wethn
cut. This mancuvre is more certan to prevent secidental spillage
from the urethra than any clamp yet devised

It is rarely possible, 1f an adequate excision has been schiered, to

Fuo 52 wdhmmuwwmmwﬂﬁ
ureters and vesicler.  [nchtion between vetacles opens hilo space

reperitonealiso the pelvic floor In many chnics 1t 13 believed that
a wide open pelvis 13 less Iikely to strangulate a loop of {ntestine than
& tense diaphragm, perforated possibly with multiple small apertures
through which a loop of bowdl may prolapse.
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the thumb in front pressure fs applied to the apex and the urethra
cut. This manceuvre Is more certain to prevent accidental spillage
from the urethra than any clamp yet devised.

It is rarely possible, if an adequate cxcision has been achieved, to
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urcters and vesicles, Incision between vesicies opens nto epace

repertonealise the pelvic floor In many climes it 13 believed that
a wide open pelvis Is less likely to strangulate a Joop of intestine than
a tense duphragm perforated possibly wath multiple small apertures
through which a loop of bowel may prolapsc.
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The ureteric transplantation is cust ly left to the last since
the delicate stitching and the exact accurate approximation without
tension of the colon to the ureter can casily be disarranged if under
taken too early in the operative plan

Radreal cystectomy—that 1s, the removal of bladder prostate and
vencles and also all the lymph nodes of the pelvic walls up to the
bifurcation of the iliac arteries is more in keeping with cancer surgery
elsewhere, but It 1s an operation that 15 practised in relatively few
chnics (Marshall 1956)  Whether the removal of all the lymph
nodes compensates for an inevitably higher operative mortality must
awut assessment in years to come.

Powmible Atlologlcal Factors of Bladder Tumours

The =tlological factors and natural history of bladder tumours
have been Investigated by many centres. The older theones have
been based on the  seedling ™ mechanism, the idea that exfoliated
cells from a tumour could implant on intact mucosa. MacDonald
(1956) has shown that this can 1n fact, occur 1n an empty defunc
tioned pouch of bladder and scveral authors have supported this
possibility but 1n the majority they have qualified the seedling theory
by postulating the presence of abraded or traumatised mucosa on to
which the exfoliated cells adhere (Boreham, 1956 Ashworth, 1956)
There 15 no doubt that implantation from a papillary tumour can
oceur readlly in the presence of & traumatised mucosa implant
anon into a wound can equally readily occur but in both cases the
exercise of meticulous care and gentle handling of the tumour
wing every aid to prevent scattenng cells, ton result i wound
mplantation being reduced to minimal proportions

The alternative theory to the seedlings mechanism 13 based on a
series of clinical observatlons.

Papillary bladder tumours may be multiple 1n space, 1 . multiple
tumours present at one moment of ime over the whole bladder

Papillary tumours may be multiple in time, | e. multiple tumours
involving the whole bladder but appeanng over a period of years.

Papillary tumours may co-exist with areas of widespread epithelial
byperplasia or mucosal changes,
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Papillary tumours of the bladder may co-exust with similar lesion
of the kidney the kidney lesion may precede the bladder kesion or
it may develop after the bladder lesion

Papllary tumours may be of different histological types, existing
together in the bladder at one moment 1n time.

Papillary tumours have been recorded as apparently undergoing
spontaneous remussion after transplantation of ureters.

Industrial bladder tumours due to exposure to either f-naphthyl-
amune, benndine or xenylamne are indistingushable from thoss
tumours which appear to amse spontancously

The urogenous (or water borne factor) theory is based on the
supposition that there might be an irntant—possibly of a chemical
pature—in the unine which bathes the entire mucosa and initistes 2
fleld change over the whole of the unnary tract. If this were true
1t would explain the presence of mucosal hyperplasia occurring in
many places in the bladder beforo the appearance of a tumour
These changes, sometimes taking the form of a mossy hyperzmic
mucoss, cannot be explained by the seedling theory By analogy
with the known industrial tumours it mught be supposed that thus
factor would have some resemblance to the metabolites of f-naph-
thylamine or to similar caranogentc compounds, all of which are
bauic, amino and aromatic in structure.

Experimentally the evidence for the urogenous theory is consider
able, based largely however on work with S-naphthylamine. The
original observation by Hueper Wilky Wolfe (1938) that after
transplantation of the ureters, feeding dogs with f-paphthylamne
will no longer cause production of bladder tumours, was of funds-
mental importance. Scott (1953), repeating these expenments,
confirmed the findings but, In addition, in one animal which
developed & stenons at the uretero-cohc anastomosns with hydro-
ureter and hydronephrosis, & papillary tumour developed on the
ureteric mucosa at thewte of maximum stasis

MacDonzld (1954), by dividing the bladder 1nto two hatves each
with the same blood, nerve and tymphatic supply but only one half
in contact with urine, was able to demonstrate that only the bladder
mucosa m contact with the unne was Liable to develop tumours. In
one of hus dogs a fistuls developed between the two pouches and in
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this ammal tumours also appeared 1n both portions of the bladder

Bonser (Bonser of al  1954) by developing a technique for im
planting pellets into the bladders of mice was nble to show that
f-naphthylamine only rarely produced tumours, but that its un

yugated metabolite, 2-amino-1 naphthol was highly carcinogeme.
This expenmental evidence all points to the presence in the unne
of a chemical, more simple 1n form than f-naphthylamine, acting
directly on the bladder mucosa.

The similanty between the industnal and spontancously occurring
tumours led to a search for some similar agent in the urine of the
spontaneous tumour patients, The experimental evidence of Boyland
Harns and Hormng (1954) ind that the metabol of
tryptophan could apparently produce tumours of the unnary tract,
especaally if these were excreted in conjunction with other mmilar
substances of a more peaeral carcinogenic nature. The metabolic
preducts of tryptophan kynurenin hydroxykynurenin anthrahilic
and hydroxyanthranlic acids are all amino aromatic and basic in
form and resemble the 2-amuno-1 naphthol chemical structure very
closely These chemicals have all been found n considerably
increased amounts 1 the unne of patients with bladder tumours,
especlly multiple tumours by Boyland (1956) and Price (1956
personal ication) of Wi The normal unne contains,
if any only a trace of the substances.

These chermenls have also been shown to be carcnogenic by direct
implantation into the bladders of muce, using & simplified form of the
Bonser technique (Boyland and Watson 1956) These chemicals
would normally bo excrcted 1n a d d form m conjugation
vwith a glucuromde, but it hay been shown that urine from bladder
tumour cases contaln large amounts of the enzyme glucuronidase
which, in the presence of stasis or concentration splits the conjugated
compound to refease the free acid

Although the evidence {3 recent 1t is accumulating. In at least
tome types of bladder tumour there may be a factor—probably a
free 1 pound-—shich 13 responsible for the initiation,
1T 00t the maintenance, of multiple tumours, This may well be the
factor responsible for  recurrences ™ over subsequent years af it ls
not suppressed or diluted.
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Papillary tumours of the bladder may co-cxust wath similar lesion
of the kidney the kidney lesion may precede the bladder lesion or
1t may develop after the bladder lesion

Papillary tumours may be of different histological types, exsting
togetber in the bladder at one moment in time.

Papillary tumours have been recorded as apparently undergoing
sp us reami after transplantation of ureters.

Industrial bladder tumours due to exposure to etther f-naphthyl
amipe, benzidine or xenyl are indistingnishable from those
tumours which appear to anse spontaneously

The urogenous (or water borne factor) theory 1s based on the
supposition that there mught be an jrntant—possibly of a chemical
nature—n the unne which bathes the entire mucosa and inrhates 2
field change over the whole of the unnary tract  If this were true
1t would explamn the presence of mucosal hyperplaua occurring m
many places n the bladder before the appearance of a tumour
These changes, sometimes taking the form of a mossy hypereme
mucosa, cannot be explamed by the secdling theory By analogy
with the known indunstrial tumours it mught be supposed that tius
factor would have some bl to the bolites of fnaph-
thylamine or to similar caranogenic compounds, all of which sre
basic, amuno and aromatic in structure,

Expenimentally the evidence for the urogenons theory is consnder
able, based largely however on work with f-naphthylamine. The
original observation by Hueper Wiley Wolfe (1938) that after
transplantation of the ureters, feeding dogs with f-naphthylamioe
will no longer cause production of bladder tumours, was of fundz
mental importance. Scott (1953) repeating these experimeats,
confirmed the findings but, i addition in onc ammal whxh
developed a stenoms at the uretero-colic anastomosis with hydro-
urcter and hydronephross, a papillary tamour developed on the
uretene mucosa at thesite of maximum stasls

MacDonald (1954), by dividing the biadder into two halves cach
with the same blood nerve and lymphatic supply but only one hall
1n contact with unine, was able to demonstrate that only the bladder
mucosa 1n contact with the urme was liable to develop tomours. In
one of his dogs a fistula developed betweea the two pouches and it
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this ammal tumours also appeared in both portions of the bladder

Bonser (Bonser ef @l 1954) by developing a technique for im
planting pellets 1nto the bladders of mice, was nble to show that
£-naphthylamine only rarely produced tumours, but that its un-
conjugated metabolite, 2-amino-1 naphthol, was highly carcinogenic.
This expenimental evidence all ponts to the presence in the urine
of a chermical, more simple in form than f-naphthylamine, acting
directly on the bladder mucosa.

The similanty between the industnal and spontancously occurnng
tumours led to a search for some similar agent in the urine of the
spontaneous tumour patients The experimental evidence of Boyland,
Harns and Horming (1954) indicates that the bol of
tryptophan could apparently produce tumours of the urinary tract,
especially if these were excreted 1n conjunction with other similar
substances of a more general carcinogenic nature.  The metabolic
products of tryptophan, kynurenin hydroxykynuremun anthrahilic
and hydroxyanthranflic acids are all amino aromatic and basic in
form and ble the 2 1 naphthol chemical structure very
closely These chemicals have all been found in considerably
increased amounts in the unne of patients with bladder tumours
especally multiple tumours by Boyland (1956) and Price (1956
personal {cation) of Wi sin. The normal urine contains
i any only & trace of the substances.

These chemucnls have also been shown to be carinogenic by direct
mplantation into the bladders of muce, using a sumplified form of the
Bonser technique (Boyland and Watson 1956). These chemicals
would normally be dinad d form in conjugation
with & glucuronide, but it has been shown that urine from bladder
tumour cases contain large amounts of the enzyme glucuronidase
which 1n the presence of stasls or concentration splits the conjugated
compound to release the free aad

Although the evidence is recent 1t is accumulating. In at least
some types of bladder tumour there may be a factor—probably a
free amuinophenol compound—which is responsible for the infiation
1l not the maintenance, of multiple tumours  This may well be the
factor respomsible for  recurrences * over subsequent years if it fs
not suppressed or dilated.
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CHAPTER 10

DIVERSION OF THE KIDNEY URINE

Including Artificial Bladders

17 is frequently necessary to divert the urlnary stream from its
usual channels before performmg vanous operations. The choxe of
the methods used depends upon the site of the pathology and npon
whether the diversion 18 to be temporary or permanent.

The results of extensive plastic operations upon the penis and
urethra for hypo- or epupadias, etc., are greatly improved if the
urine fs diverted from the suture lines.  For this parpose, perineal
urethrostomy or suprapuble cystotomy are both swrble.

Perineal Urethrostomy

A perineal opening provides the most dependent bladder drunage
possible (Sandrey 1948) end also the ideal route for endescopic
resection of the prostate when there is any doubt at all abont the
narrowness of the penils urcthra and external meatus. However if
dramage has to be maintained for more than a few days, its drs-
advantages outweigh its usefulness. The patient cannot walk about
in any degree of comfort and in these days of early ambulation this
1s an important factor One argument in favour of the perincal
drainage 15 that the suprapubtc area 1s left clear for further surgery
It can also be performed upon an empty bladder whereas all the
forms of stab cystotomy require 2 palpably distended bladder
1f they are to be safe.

Riches Suprapublc Catheterfsation
Thus procedure, devised by Riches (1943) for use 1n & spinal mjury
centre, 13 ideal for all cases requiring temporary bladder draunage,
and especually for the relief of prostatic urinary obstruction in frail
old men suffering from cardiovascular diseases It can be perfonned
on the distended bladder under local anesthetic, and allows of

"
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immediate ambulation Owing to the narrowness of the tube 1t 18
not suitable for long periods of drainage in out patients In a
majority of cases it causes no retropubke inflammatory reaction so
that subsequent sargery such as retropubrc prostatectomy 1s not
impeded (Scorer 1953)
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Technlque

Suprapubic catheterisation differs from the set suprapubx
cystotomy or stab cystotomy in that the catheter forms jts own
cannula (Fig. 53) A long trocar fits jande a special soft rubber
catheter tho tip of which is gpped by an wngenious knife-edged
device, thus allowing the catheter to be stretched and reduced m
d When the distended bladder has been defined above the
pubis a half inch skin incision, with a similar division of the under
Iying fibrous sheath, suffices to introduce the trocar and catheter mto
the bladder Release of the specal catch enables the catheter to
expand, creating a water tight junction through the bladder wall and
allowing the trocar to be withdrawn A special advancer is used
to push the catheter well down inside the bladder so that as the
Iatter empties and contracts away from the abdominal wall the
catbeter will stull remain #7 sitw

DIVERSION OF KIDNEY URINE

One of the greatest unsolved urological problems today s that of
diverting the urine before 1t reaches the bladder Nephrostomy and
cutancous ureterostomy drainage, though uncomfortsble for the
patient, are relatively simple to perform and are certainly safe.
However the ideal would be some method of drajning the unno
into the bowel so that the anal sphincter could be ased to maintain
continence.  Unfortunately ureterocolic anastomosis carnes the real
risks of obstructive back pressurc and ascendmg reax! infection
combined with electrolyte imbalance, and it must be admitted that,
in spate of extensive trial and & maltiplicaty of operative techniques,
this Jdeal 13 not yet 1n might, so that urologsts are now turning thetr
attention to the possibility of forming artificial bladders using
fsolated intestinal loops, However until more experience 15 gained
1 this ficld, uretero-intestt toss or uretero-
stomy will continte to be used under certamn conditions.

Cutapeous Ureterostomy

“This 18 a much simpler and safer surgical operstion than uretero-
colic anastomons but 1t has the great disadvantage of # fistulons
opening on the abdominel wall while an efficient but stmple coltect
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ing apparatus has yet to be designed  There 13 also a tendency for
the ureter to slough nway between the muscles and the skin surface
or at least for the stump to retract considerably  Even g0 there s
practically no operative morbidity or mortality while electrolyte
problems do not occur  Since urologists are tending to accept the
pecessity of a skin fistula in thelr search for an artifical bladder 1t
may well be that cutancous ureterostomy will return to favour if the
problem of stricture formation can be overcome

In the past it has always been stated that  once a cutaneous
ureterostomy—always & cutancous ureterostomy ™ but this is
certainly not true, and there are numerous reports In the literature
of re-fmplantation into the bowel (Beisler 1948) while Rack (1953)
and hus colleagues used a cutaneous ureterostomy as a temporary
measure, They had used 2 Foley catheter to drain an isolated fleal
loop bladder but after eighteen days it caused uncontrollable
hemorrhage so that the ureters had to be placed on the skin tem-
porarily until a new ileal bladder could be made. They were able
to overcome the shortness of the ureters 1n the final operation by
utihsing Y loops of ileum.

There are two schools of thought about collecting the unne from
a skin ureterostomy Some surgeons prefer an indwelling catheter
up to the renal pelvis and uniess specinl precautions are taken over
the stoma, this is the safest procedure.  Others rely on some form of
cup collecting apparatus fitung tightly on to the skin and use no
uretenc catheter

On principle, one wishes to avold & ureteric catheter if possible,
and the recent introduction of eficient adhesive bags of the Rutren
type may alter the urologeal approach to this problem. For
example, recent attempts have been made to fashion projecting
nipples or stumps which will fit into vamous types of collecting
Sevices I the wreter 13 brought to the tp of these skin stumps
retraction can be controlled and the fitting of an  apparatus s
simplified

Abethouse (1948) devised techniques for making such a stump
and the details are shown in Fig. 54 but there are others n the

Iiterature about the same time (Schinagel and Sewell 1948 Gold
stan and Berman 1944)
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© @
Fia. St Steps m the formation of & ~ pedicle ™ or “ spout * artancows
areterostomy
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More recently Fish and Stevenson (1949) dewised a pedrcle graft
cutancous ureterostomy which shows fess tendency to contracture
than most, although a two-stape operation Is necessary The
pedicles are made from a full-thickness flap measuring approuimately
3 by S inches, and hie just above the normal belt hine at the outer
edges of the rectus muscies. At a second operation the ureters are
solated through lumbar incistons divided close to the bladder and
drawn through the abdominal muscles to project at the tip of the
pedicle.  This latter manceuvre Is achleved by insering a scalpel
down the finger like pedicle from 1ts up, and pushing it through the
abdominal muscles as a stab wound  The free end of the ureter is
now tied to the necl of the scalpel which is drawn back along its
original track.

The mucosa of the ureter 1s sewn to the skin of the tip of the
pedicle and 13 the only fixation used No indwelling catheter Is
required, but a collecing cup s casy to attach to the finger like
pedicle.

Vose and Dixey (1953) bave developed a method of permanent or
temporary ureterostomy by means of simple intubation  The ureter
is exposed 1n its middle thurd but is not disturbed other than by &
small ixcision through which a tube 15 passed up to the pelvis  The
track becomes lined with granulation tissue which tolerates the
catheter well while it 1s clumed that the changing of tubes is a umple
procedure.  This sounds attractive, but no long term follow-up
results are yet available

Indicattony for Uretero-Intestinal Anastomosis

Congenital anomalics such as ectopia vesice do well after uretero-
ntestinal transplantation and many successful long term results
have been reparted.  Severe trauma to the bladder or urethra causing
permanent fistule or strictures can be given a comfortable existence,
but in cancer cases, which form the great majonty of those requining
unuary diverson, the resulis are disappointing.

The problem to be overcome is the formation of an artsficial
anastomosis between the ureter and the gut which will be wide and
supplecnough toallow unnary drainage without undue back pressure,
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but which st the same time will have sufficient sphincter action to
prevent regurgitation of infected matennal up the ureter

Broadly speaking, if the urcter 1s inserted fnto the bowel as a
projecting stump (the simplest and safest operative procedure) the
stump may later slough causing a stricture, while if it remains wide
open regurgitation will occur  To avold regurgitation the ureter can
be burled under the musculans for a centrmetre or more before it
opens wnto the bowel, thus creating & valve action (Stiles, 1911
Coflee, 1931 Grey Turner 1938) but stricture formation at the
ostzam 15 still common.

In an effort to avoid stncture formation mucosa-to-mucosa
Jjunctions have been devised (Cordonnier 1950 Nesbut, 1948) and
have been combined with a submucosal bed (Leadbetter 1951) man
attempt to produce 2 valve action as well  The Leadbetter operation
13 the 1deal In theory but it must be sdmitted that it 13 difficult, and
therefore sometimes unsafe to perform unless the ureter 15 dilated
If the ureter is grossly thickened as well as dilated (as In cases of
systolic bladder following tuberculoss, efc.) & cutancous urefero-
stomy may be a much safer procedure, since regurgitation from the
gut is certaln under such circumstances.

Uretero-colic Ansstomosis

Well over fifty methods of joiming the ureter to the colon have
been described in the Iterature, all designed to overcome the three
great dangers associated with thrs operation, namely leakngo of
arine or fieces through the suture lines, delayed stenos:s of the oxtlum
and regurgitatron of colonic contents into the renal pelvis.

The multipliaty of operations alone shows that the ideal method
has not been devised, and only four or five types of operation aro in
present-day usage. Until the introduction of the mucos2 to-mucosa
techniques in 1948 the Stiles (1911) and Coffey (1911 1931) opera-
tions held the field, In both cases the reter 13 introduced into tho
bowel lumen for & centimetre or more and held by a fixation stifch
brought out through the bowel wall In Stiles operation (Fig. 55)
the junction is buried by bringing the whole thickness of the bowel
wall together round 1f with interrupted sutures. In the Coffey
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operation (Fig. 56) the ureter Iies in n submucosal bed under the sero-
muscular layers before opening into the lumen This tends to produce
2 valvular opening which it is hoped will reduce regurgitation but

Fua. 55 Stikes optmfbt. The ureter i buried in tho wholo thickness
of the bowel wall.

both of these operations are prone to stenosis of the projecting
ureteric stump, probably due to its peor blood supply

In 1948 Neshitt described his direct mucosa-to-mucosa operation
(Fig. 57) The ureter 15 split for 1 5 cm. and the corners cut off to

hyens before
form an elliptical opening which is then joined to a simular opening
tn the gut. The continuous suture takes in all Iayers of the ureter
and sigmold in such a way that the mocosal surfaces are everted and
1n contact,
In Cordonruer s operatlon (1950) (Fig 58) the gut is brought over
and fixed to the opening in the peritonecum exposing the oreter so

Fio %6 Co[fyopambl.wfmuthumlhlnlmbm\mmbcd
under the the gut.
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that only & short length of the latter need be mobilised. Avokding
a teerua of possible, & sub-mucous trough is now prepared n the
sigmoid In the depths of which & drrect mucosa-to-mucosa anas-

Fao. 57 Nesbitt operation. A, tion of mucosz to mucosa
byunmut':ldn;lnv.hofuﬂ oftlrdmndd:ﬂ.
tomosis 1 made using interrupted sutures. A second row of sutures
fixes the scromuscular layer of the gut to the adventita of the ureter
in such a waty that the stump projects into the lumen of the sigmord,

but has & mucosa to-mucosa junction.

an’&wmmﬁmm%mmmmd-
scromuescular pit.

Both of these techniques reduce the tendency to stenos:s of the
ostium but still allow of regurgitation and in an attempt to over
come this latter problem Leadbetter (1951) introduced his modifica
tion usig a longitudinal mucosa-to-mucosa junction which 1s burred
in a submuscalar tunnel, thereby creating & valvular mechamum

(Fig 59)
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The opinfon among British urologists Is that the open mucosa
to-mucosa operations are 100 often followed by ascending infection
and that theoretically the Leadbetter operation is the best and should
be performed when possible. However it takes much longer to

Fia 59 Leadbetter trchnique combining & mucosa-to-nucosa functioa
with & submuscular tunnel.

carry out than a Stiles or Coffey procedure, and would appear most
swited to cases where the ureter Is slightly dilated

Vesicarectostomy

Moore (1954) has reported a method of urinary diversion which
he asserts can be used for cases of urethral stricture and carcinoma,
urethral incontinence, and for severe Hunners ulcer or the systolic
bladder of healed tuberculosis  The principle consists of making a
fistula between the rectum and the tngonal area of the bladder in
the triangle bounded by each vas deferens and the rectovesical pouch

In the first stage of the operation, the bladder and rectum are
stitched together around the proposed smite of the fistula, this
mancuvre being aided by an assistant s thimble protected finger in
the rectum  The urethra is closed just distal to the verumontanum.
The bladder 13 drained suprapubleally for a fortnight, ofter which a
preco of tissue is excred right through to the rectum. Using long
curved forceps, a tube is drawn through the anus into the bladder
and fixed with a Harns stitch, after which the bladder is closed.

Only two cases are reported (2 complete epuspadias and a urethral
strcture with multiple perineal abscesses and fistule) but they have
been followed up for five years  Moore cloims that no upper urinary
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tract dilatation or electrolyte imbalance has occurred although
was only based on clininl examunation In ope case.  He attrit
the lack of absorption to the fact that the urine is diverted mtc
rectum below the rectosigmord junction where he belioves there
competent sphincter which prevents the urme reaching the sigr
colon  Thus operation must be regarded as experimental work,
the urge for such ingenuity iliustrates the general feeling of
satisfactlon with all of the present methods of diverting urine f
the normal channels

Late Results of Uretero-collc Anestomosts

The late results of uretero-intestinal anastomoss in 1 637 pate
operated upon by Britsh urologists have been reviewed by Jac
and Stirhing (1952) who showed that the overall operative moris
was 21 per cent. The risk was much greater i cancer patrenty
whom 40 per cent of 476 cases died from the anastomosls alc
before @ cystectomy could bo performed Transplantation
trauma or congental anomabes produced a mortelity of only 10
cent and 11 per cent respectively

The Coffey operntion appeared to be the safest procedure with
immediate mortality of just under 20 per cent, but they conclw
that  the nature of the leston rather than the mode of techok
was thus the major factor influencing immeduate results.

Comiplfestions

Tho three major problems following urcten implantation
lenkage, ascending urinary infection and delsyed stenosis of -
osttum,

Leakage at the site of anastomosis ts probably the chief danger
the operation, surce by causing an excessive Tocal inflammat
reaction the risk of stenosis and ascending Infection are grea
1ocreased, In the Jacobs and Surling review leus, pexrttonitls, fish
and burst abdomen all of which could be attributable to some degn
of legkage, accounted for over 35 per cent of the total complicatio:

Ascending Urinary Infectin. This 13 plmost wrevitable to so1
degres unless a perfectly functioning valvular opening has been niac
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The regurpatation of intestinat gas or opaque medium up into the
renal pelvis can be demonstrated radiologically in some patients
particularly In the direct implants where in one series it occurred
{n pearly 50 per cent of the cases (Jacobs and Stirling 1952)
Contracture of the Stoma. This plication is more

follawing the technique where a stump of ureter projects into the
bowel lumen than in the mucosa-to-mucosa methods. The Lead-
better operation would appear to offer the best compromise between
regurgitation and contraction

Blochemical Changes Following Uretero-Intestinal Anastomosls

The long-term results of uretero-intestinal anastomosis will vary
according to the lesion for which the operation was performed but
quite apart from carcinoma or tuberculosis which by themselves
may cause further complieations or death the mere fact of diverting
urine to the bowel ¢can have profound physiologieal effects upon
the patient. This fact has been appreciated for many years but 1t
15 only quite recently that the relationship between the mechamcal
and biochemical problems of the procedure has been revealed.

It is & common experience 1o find that some of those pauents
complain of anorexia, nauses, thirst lass of weight, and {ncreaning
lethargy though in all other respects they appear to be making good

and may not show any rise in blood urea.

In 1950 Ferris and Odel found that nearly 80 per cent of o serics
of 141 uretero-colic anastomoses developed a high serum chlonde
and a low bicarbonate concentration 1.¢. & hyperchloremic acidosis.

They thought that such a chemical imbalance could be due to two
factors, camely renal tubular damage causing a loss of base in the
unne, of selective reabsorption of chlonde from the unne In the
bowel. They also noted that if only one ureter was transplanted at
« time, these blood changes did not occur until the second side was
dope. Tnone case acidosts was relieved by a temporary nephrostomy
but recurred when the fistula was closed again. Furthermore
found that rectal incontinence redoced the degree of acidosis as did
the use of an indwelling rectal tube. They therefore ducounted the
theory of renal damage and came to the conclusion that chloride
was being reabsorbed from the unne in the colon. This reabtorption
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they thought must be selective since the serum sodium level was not
raised, nor was there any edema

Doroshow (1951) came to similsr conclusions but thought tbat
tubular renal damage coold not be excluded He dered that &
combination of reabsorption of chloride and ures, a loss of bese
due to diarrheea, and some degree of renal damage were probably
all concerned,

Kekwick et al (1951) found that all five of thelr patients who
exhibated this syndrome to a marked degree (four died), had hydro-
nephroscs, which they attributed to back pressure. They thonght
this pressure caused damage to the distal renal tabules, resulting in
polyuria with dehydration and hyperchlorennc acdosis, but they
admitted that some selective chlonde reabsorption could pot be
excluded.

In 1951 Lapides carried out a series of observauons and experiments
to estrmate the importance of renal damage in this syndrome. He
observed that the patients who had clectrolyte imbalance also had s
lustory of attacks of pyclonephntis while one patient who showed
the most marked chemscal changes had proven renal damage before
transplantation  On the other hand, a small number of paticats who
were symplom frec and had normal electrolytes had never sufered
from any symp of pyelonephntls since op He also
noted that over 75 per cent of cases showed abnormal pyelograms
at some time or other after transplantation and that these changes
tended to follow attacks of pyelonephrius and to be associated with
pertods of electrolyte disturbance.

He next took three normal patients with norms! renal function
tests and fostilled thexr unne into their rectums for soveral days.
The electrolytes and the blood ures levels remaiped normal.  Similar
expeniments 1n thres patients having poor renal function produced
hyperchlofemic scidosis sn two of them snd a raised bload urea fnall
three, but recovery was complete when the instillations were stopped

Lapudes luded that after traasplantation healthy kidneys
were able to mantun & normal blood electrolyte belance by excreting
the unwanted substances absorbed from the urine 1n the bowel, but
that whea the kidneys were damaged by infection or obstruction, ar
both, this hapism failed and acd toped.
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Wilkinson (1952) thought that the problem was one of potassium
toss. The sccumulation of urine nbove a continent sphincter

sumulates an unusually great colonic secretion and perhaps hurried
emptying of the lower tleum  This leads to a mild but repeated
dafly dehydration and loss of alkaline secretion, a state of slight but
chronic water potassium and bicarbonate depletion

Stirling (Jacobs and Stirling 1952) concluded, from a study of
the Britsh Association of Urological Surgeons senes, that if
potassium deficrency was the chief cause it should be lowered in all
cases but this was not so  He therefore considered that the low
potassium was due to base loss by diarrheea, and was a seco!
phenomenon.  He thought that selective reabsorption of chloride
from the gut was probable, but that the development of hyper
chioremic acidosis s largely dependent on the state of the
ladneys.”

It will be scen that at this stage the exact zticlogy of the hyper
chlorzmic acidosis was uncertmin since many people would not
accept the fact of a differential absorption of sodium and chlonne
from the bowel.

Differcntial Absorption of Chloride from Colon

Thrs particular problem was investigated by Parsons and his
colleagues (1952) and Pyrah (1954) Certain patients had an artificial
bladder made from the solated sigmoid colon and rectum into
which one ureter was transplanted (Fig. 60) It was, therefore,
possible to collect urine from the bladder and from the colon in the
same patent  The volume of urine from the transplanted ureter in
the bowel was tlightly less than from tho ureter in the bladder whils
the pH of colon unine was alkaline compared with the bladder urine,
which way always acid. Although the colon urine had a lowered
non protein content Indicating tome reabsorption of this substance,
there was very [ittle if any change in the potassium

The most stnking difference was the lowered sodiwm and chlonde
content of the colon urine, suggesting that both of these electrolytes
were being reabsorbed in considerable quantities  Not only this, but
it was obvious that more chloride was disappearing than sodium and,
to prove that such a differential abtorption did in fact occur from
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the bowel into the blood stream, & senes of brilllant expenments
were carried out using radioactive 10ns of sodium and chlorme,

R, KIDNKY L KONy

Observations Using Radjoactlve Isotopes

Tracer amounts of 35C1 and */Na were added to the unne in the
bowel of patients having an artificial bladder of rectongmoid.

The rate of absorption of the fons from the urine and ther
appearance i the blood stream was measured with Gesger counters.
#2C] and */Na were used separately and ssimultaneousty and could
be differentated by their dussimilar half-ives. Urine contarning
theso isotopes was keft in the bowel for up to 108 munutes The
actrvity of the urine withdrawn from the bowel after 108 minutes
showed that more chloride than sodium had been reabsorbed

The lower graph (Fig. 61) depicts the appearance of the two
isotopes n the perpheral blood. The concentration of 3%C1 Is
approximately flve times that of #Na.

Duning the same tests urine was collected from the bladder and
Fig. 62 shows the excess of chloride over the sodium excreted duriag
the expeniment.

Even symptomless patients after uretero-intestinal anastomosis
have their serum chlonde lovels raised to the upper limits of normal
or above, but the onset of symptoms always appears to be associated



SODIUM AND CHLORIDE 191

with a marked reduction in the carbon dioxide combining power
and this may be more important as a cause of symptoms than the
chlorrde level

The foct that the ekectrolyte disturbance may only develop months

or vears after transpl on would ind that the reabsorption
AMORPTION OF He™ ArD Q138 oM RECTUM
N H
5 [7) QUASIEARANCE FRGM R[CTyM v‘mJ
40
» }
1 a 4
10 7 watt
o

b4 30 185 samwTES
SIVEN WTHDRAWN

Fia. 61 Dufferential a of sodnem and
Pysah, LN, 8¢ J Urol 1952, 24, 117)

from the bowel 13 not the whole pecture, and Parsons and his
colleagues agree with other workers that renal impairmeant as well as
reabsorption is necessary before symptoms develop

Unfortunately renal damape occurs eventually in practically all of
these patients, 5o that the ulumate prognosis is bad even when their
Qranomas etc. have been cured. It 15 this fact which is driving
urologusts to seck some other way of diverting the unuoe from the
kidneys, hence the renewed interest In artificial bladders made from
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small intestinal loops where infection and the degree of absorpton
can be controlled,
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Brit J Urol, 1952, 24, 312.)

Treatment of Electrolyte Imbalence

Post-operatively it 15 important to avord large quantrties of unine
1n the bowel, hence the importance of a frecly draining rectal tube.
The old 1dea of pushing intravenous saline in the presence of affguria
13 to be condemned. The patient requires just sufficrent to make op
for his losses by lungs, kidneys, skin and alimentary tract, while an
excess of salt is the last thing he usunlly needs

In the presence of polyuria the serum electrolytes must be carefully
observed because cherical replacement will probably be necessary
Pyrah (1954) recommends that sodjum lactate should be added to
the sodium chlonde for intravenous use, $o that the ratlo of sodium
to chloride 13 1+4 to 1 1 order to overcome the differential absorp-
tion factor  He also gives three grammes of potassium daily and 83
toon as oral feeding starts the patient is given o mixture of 4 G sod-
bic, and 4 G potassium brearbonate in twenty-four hours.

Even in the absence of symptoms it 1s most unportant that thes
pancats should be followed up when they leave hosputal and that
thar general practitioner should be acquainted with the clinical
syndrome of electrolyte imbalance (Tables 2 and 3).
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TasLE | Normal Electrolyte V alues (Pyrah 1954)

Hrrmatocrit 4047
Plasma protems, gm, pet 100 ml 657S
Chlonde, NaCl mgm, per 100 mi, 60620
mEq.f1 96-106
CO,, c.p vols. per 100 ml. 5570
mEq./l 218315
Sodium, mgm. per 100 ml. 305325
mEq.l 132-141
L

Potnsium, mgm. per 100 ml 16-20
mEq.fl 4151
Potmastum, R.B C. mgm. per

100 mL 372400
mEqfl 95-102
Uren, N, mgm. per 100 ml. 10-20
Phosphorus, mgm. per 100 mL 24
R N

TABLE 2
Blood Hlectrolyte Levels in Two Patients who are without Symptoms
The first Case shows a Hyperchloremic Acidosis and the second
shows Top Normal Chloride Levels (Pyrah, 1954 Amn Roy Coll
Swx Eng., 14 191)
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TABLE 3
The Findings of another Group of Patlents with Symptoms of Electrolyte
Imbalance all of them showing an Acidosts and three of them a

Hyperchloramla (Pyrah, 1954 Amn Roy Coll Surg., Eng., 14
191)

Patient —(l_l‘_uurdz.r.o BUN
o T | Techalame = Dragooss
Age a1 Opars- Voie /100 L. ol
0w ed Bex e 108 ez | 7F 10
Novemk — 248314 9106 — —
3570 563620 10-20
F P 64 12 1854 m Wiadder
wale Nasbit M1 &1 | a2 —opary.
EW 47 3 11 * ‘Bladder
e Newbet “9 R » =)
Al 40 1 ni 114 Vieaaco-w |
feroabe Landbetter e |1t —
NRB 3 12 73 109 Badier
aale Nesbet £ “la ‘ 561 pacplam
a M. 17 17z 124 Bladcr
feihe ») ke 54 paplaxy

A high fluid mtake should be encouraged and salt, other than that
used in cooking, should be forbidden Four grammes of sodium
bicarbonate should be given darly while the unne from the bowel
should be evacuated as often as possible. 1 have known patients
boast of being able to hold unine 1n thewr rectum for eight to ten
hours but this must be wholeheartedly condemned.

The treatment of paticnts who develop mild symptoms of hyper
chloremc acidons is sumple enough in the early stages, and consists
of withholding salt and administering sodium bicarbonate. If the
patient is already severely dehydrated nauseated and lethargic,
hosptalisation 13 generally necessary 1n order to correct the clectro-
Iyte imbalance. Even patients in coma may recover completely with
correct treatment.

ARTIFICIAL BLADDERS

The long term results of any large series of urefero-colc anas-
tomoses are so unsatisfactory that urologists arc turning thewr
attention to other methods of urinary diversion.
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In order to overcome the present difficulties artificial bladders are
being made from intestinal loops, which are isolated from the main
fxcal stream  Such measures reduce not only the chances of
infection but also the absorptive area exposed to the urine.

The 1dea of a separate artificial bladder 13 not new and was
ongnally conceved as long ago as the carly work on uretero-colic
anastomoses a3 we know it today However the desire to render
the patrent continent by use of the anal spluncter rather than having
a fistola on the abdominal wall accounted for its disfavour  Today
we are returing to the old ideas on the grounds that a certan
amount of permanent (nconven! from an abdominal fistulz may
be a small price to pay for a live healthy patient

The 1deal procedure would be one where an artificial bladder could
be joined on to the normal sphincter mechanuism  Rubln (1951)
working with dogs, transplanted the ureters into an isolated sigmoid
loop which he then joined to the remains of the bladder neck. The
continmty of the bowel was restored and, although this was all done
in one stage, the results were satisfactory and encouraging He
reported success with ths operation in one human patient but gives
no further detals.

Levitsky (1953) divided the migmoid at the level of the rectal
ampulla and closed both ends. Using blunt dissection, ho passed
the upper sipmord stump down behind the rectum as far as the
coceyx and internal rectal sphincter  The anal sphincter was then
held open with retractors from below and, through a transverse
incrsion in the posterior rectal wall above the sphincter the stump
of sigmoid was pulled down and left projecting through the anus
where 1t was held with a few catgut sutures. At a second operation,
the bladder and uterus, etc., were removed and the ureters trans-
planted mnto the isolated rectal ampulla. By this means the anal
sphincter was made to control both urine and fieces although they
were separated from each other  No long-term results are available,

Isolated Rectum and Sigmold Colon
The use of the Isolated rectum and migmold as an artificial bladder
1 the human being is not new end has been reviewed by Glaser
(1952) and Pyrah (1954) In these cases tho rectal sphincter will

-2
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provide adequate control of the urine, but the patient has a permanent
end colostomy  Pyrah found that patients treated by thus means
showed no cliical evidence of ascending renal wnfection althongh
there was moderate but easily controlied electrolyte upset In some
cases. He also mised the question of whether a colostomy 13 not 2
reasonable price to pay for a healthy patient, and concludes that
these  clinically are among the best results of my series of cases of
transplantation of the ureters.

However the use of existing sphincter mechanisms canses further
complications in many cases and may not overcome the back
pressure problems. For this reason much recent work has been
carned out using artificial bladders with simple fistulous openings
on to the skin

Isolsted eocecal Loops

Where the rectal sphincter mechanism Is still intact, as in the
majonty of urological cases, 1t 13 possible to restore continurty of
the bowel after Isolating the * bladder loop  so that only one fistult
has to be controlled. The fleocecal region has been used in such
cases by Bricker (1950) Glichnist ez al (1950) Merricks et al (1951),
Peck and Newland (1952) Glaser (1952) and Moore (1953), and 10
general all these authors report favourably on thelr results

The underlyng attraction of this procedure was the hope that 1f
the fleal stump was used to form the skin fistola, the fleocmeal valve
would provide & r ble degree of up to an ophmum
capacity To & certan extent this is so, and emptying has to be
achieved by cathetersation. One senious disadvantage of the method
18 the need for such care and regulanty over this cathetensation,
since all authors are agreed that if pressure 13 allowed to build op 1
the cecum the nsks of infection absorption and back pressure are
great. In practrce the bencfits derived from the spluncter action
of the fleocacal valve are outweighed by its disadvantages, since &
bag has to be worn in most cases anyhow

Avotdzoce of a Vet Calostomy

In cettan conditions the whole pelvic viscera, including the
rectum and bladder may have to be excised 1 the ureters are
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transplanted into the colon @ wet colostomy  results and 1s very
difficult to control

Bricker (1950 1952) has recorded a large senes of pelvic eviscern
tion cases requiring a terminal colostomy 1n which he transplanted
the ureters nto vanous isolated intestinal loops draining on to the
abdominal wall and relied entirely on o Rutzen bag to keep the
patlent dry  These enses, therefore, had two fistulous openings one
fiecal and one urinary rather than one  wet colostomy  In his
more recent cases he has used the terminal fleum rather than the
ileocxeal regon or the sigmoid for hid artificial bladder and when
allowance Is made for the morbrdity and mortality due to the very
extensive prmary pathology in these paticnts the immediate and
late post-operative results of the unnary diversion alone appear to
have been very groufying

Of fifty five ureters so transplanted thirty mine showed normal or
only munimal dilatation six months after aperation while only one
case (bilateral hydronephroses) showed any hyperchloremic
acidosns

TIsolated Tleal Loops

The use of the ileum for the artificial bladder has been gaising in
populanty and, quite apart from Bricker s work (1952) referred to
previously Wells (1953) and Annis Hunter and Wells (1953 1954)
have all reported favourably on this procedure, of which they have
now had considerable expenence.

The steps in the formation of an ileal loop bladder are described
by Wells (1953) but are still being modified. Following the careful
exposure of the ureters, the lower fleum 1s drawn out of the abdomen
and a prece twelve inches long is selected about eight inches above the
fleocecal valve.  After usolation of this segment, ileal continuity is
restored by end-to-end anastomosis above and In front of the
\-lﬂlnry loop The divided end of the kn ureter 1s drawn through

the meso-sigmold and split longitudi lly for thres-quarters of an
1nch, after which it is anastomosed 10 the open proximal end of the
urinary loop The right ureter 18 simularly split and anastomosed to

& transverie incinon on the antimesentenc border of the ileum at the
pebvic brim. The ileal loop is fixed to the pelvic bnm and the distal
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open end is drawn through a stab wound on the spno-umbilical
line, care being taken to close all gaps and gutters which mught lead
to {oternal herniation  The ileum projects for an inch or more, the
mucosa being folded back and sutured to the shin in order to form a
spout. Urine is collected by a disposable bag rather than by an
indwelling tube which may lead to vleeration.,

Some patients cannot tolerate an adhesive bag, and Hunter (Anms,
Hunter and Wells, 1954) has fashioned a spout ileostomy 1n these
cages.  This should be at least two inches long and 15 made fo curl
downwards by covening the upper surface with a full thickness skin
graft and the lower surface with a spht skin graft, which subsequently
contrects, By day the spout dnps into a non-edhesive collecting
bag, but leakage at might may occur
After-care

The after-care in such cases 1s much simpler than 1n uretero-colic
anastomosis although the tendency to fleus development should be
countered by reducing the oral fluids as much as possibie for several
days relying chicfly on mtravenous infusions. Control of the blood
chemistry 13 essential duning this pertod but, once normal feeding
and drinking has commenced, no serons electrolyte imbaltnce
should occur  All workers are agreed that the [ate nisks of acidosss
and hyperchloremia are greatly reduced with ths procedure,
although electrolyte imbalance can occur as recorded by Wilson
(1953)

Ureteric Replacement by Ileal Loop

Annis (1953) has shown by hus animal experrmental work that Ife
can be satisfactonly mantained on a single kidney conpected to the
bledder by 2 loop of fleum. The bndging of large defects in the
human ureter by similar means is also reported by Longuet (1948),
Aboulker (1950) Baum (1954) and others, so that the suitabllity of
ileum as a urmary channel 1s welt established.

Foret and Heusghem (1953) have reported a caso in which there
had been stenosls at both uretero-vesical orrices resulting in bilateral
hydro-ureters. They 1solated a 50 cm. length of fleum and made of
it a Uloop The base of the U was anastomosed to the bladder
while the two limbs were used to replace the pelvic agd iliac portions
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of the ureters. A year later the renal function had improved and no
serious electrolyte dmturbance was noted.

Theoretically there is the risk of reabsorption from the fleal
Ureters

Ure
n.nnomy_,u O

N 2 «—Prostate
s @)
Bladder
Prostate __,|

A T LooP
4. RING LOOP

S CAT'S TAIL
Fr, 63 Various methods of utilistng the fleum In urology

segment, but 1n practice this does not seem to occur to any appreci
tble extent, probably owing to the short length of the loop  Annis
and his colleagues (1954) point out that during muctuntion regurgita

ton occurs up the ileal segment, but that when the bladder pressure
drops again, the loop rapidly empties itsell
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open end s drawn through a stab wound on the spno-umbilical
line, care being taken to close all gaps and gutters which might lead
to Internal hernfation  The ileum projects for an Inch or more, the
mucosa being folded back and sutured to the skin 1n order to forma
spout  Urine 15 collected by a disposable bag rather than by an
indwelling tube which may lead to ulceration.

Some patients cannot tolerate an adhesive bag, and Hunter (Anais,
Huater and Wells, 1954) has fashioned & spout ileostomy m these
cases. Tlhis should be at least two inches long and s made to curl
downwards by covening the upper surface with a full thickness sk
graft and the lower surface with 2 split skin graft, which subsequently
contracts By day the spout drips into a non-adhesive collectng
bag, but leakage at night may occur
After-care

The after-care in such cases {s much simpler than in uretero-colic
anastomosis although the tendency to tleus development should be
countered by reduang the oral fluids as much as possible for several
days relying chiefly on intravenous infusions. Control of the blood
chemistry 13 essential during this period but, once normal feeding
and dnnking has commenced, no serious clectrolyte imbalance
should occur  All workers are agreed that the late rsks of acidosls
and hyperchloremia are greatly reduced with this proeedore
although electrolyte imbalance can occur as recorded by Wilson
(1953).

Ureteric Replacement by Tieal Loop

Anpis (1953) has shown by hus animal experimental work that Lfe
can be satisfactorily maintaned on a single kidney connected to the
bladder by a loop of llewm The brdging of large defects n the
human ureter by similar means 15 also reported by Longuet (194),
Aboulker (1950) Baum (1954) and others, g0 that the sultability of
fleum as & unnary channel 15 well established.

Foret and Heusghem (1953) have reported a case in which thero
bad been stenosis at both uretero-vesical onfices resulting tn bilateral
bydro-ureters. They usolated a S0 em. length of ileum and made of
ita Uloop The base of the U was snastomosed to the bladder
while the two lrmbs were used to replace the pelvic and iliac portions
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of the ureters. A year later the renal function had improved and no
senous ekectrolyte disturbance was noted.
Theoretically there i3 the risk of reabsorption from the theal
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) Uretero-Beostomy
) Complete replacement of bladder by a loop of fieum anastomosed
on o the prosiatic
(3) “T " loop
25 Ring loop tleocystoplesty
} “ Cat s tall * jleocystoplasty to avokd a blind terminal el
segment, but in practice this does not seem to occur to any appeeci-
able extent, probably owing to the short length of the loop Anns
and his colleagues (1954) point out that durlng micturition regurgita
tion occurs up the ileal segment, but that when the bladder pressure
drops again, the loop rapidly empties itself
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open end is drawn through a stab wound on the spmo-umbilical
line, care being taken to close all gaps and gutters which mught kad
to internal hermation. The ileum projects for &n Inch or more, the
mucosa being folded back and sutured to the skin 1n order to forma
spout. Urlne is collected by a disposable bag rather than by an
indwelling tube which may Iead to ulceration

Some patients cannot tolerate an adhesive bag and Hunter (Aons,
Hunter and Wells, 1954) has fashioned a spout ileostomy in these
cases. This should be at least two inches long and is made to cor
downwards by covening the upper surface with a full threkness skan
graft and the lower surface with a spht skin graft, which subsequently
contracts, By day the spout dnps into a non adhestve collecting
bag, bat leaknge at mght may occur
After—care

The after-care fn such cases is moch stmpler than in aretero-colic
anastomosis, although the tendency to ileus development should be
countered by reducing the oral fluds as much as possible for several
days relying cluefly on Intravenous infusions, Control of the blood
chemstry 13 essential duning this peniod but, once normal feediog
and drnking has commenced, no serious electrolyte 1mbalance
should occur  All workers are agreed that the late risks of scdosis
and hyperchloremus ere greatly redoced with this procedore,
although electrolyte 1mbalance can occur as recorded by Wilson
(1953)

Ureteric Replacement by Ileal Loop

Anass (1953) has shown by his anmmal expenmental work that Life
can be satisfactorily maintained on 2 single kidney connected to the
bladder by a loop of fleum. The bndgng of large defects in the
human ureter by sunilar means is also reported by Longret (1943),
Aboulker (1950) Baum (1954) and others, so that the surtability of
ileum as & unnary channel 1s well established

Foret and Heusghem (1953) have reported a case [n which there
had been stenoss at both ureteso-vesreal onifices resulting in bilateral
hydro-ureters  They 13olated & 50 cm. length of ileum and made of
1t a U loop The base of the U was anastomosed to the bladder
while the two limbs were used to replace the pelvic and ibac portions
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L

Fro. 64 “ Cat’s tail " flocystoplasty
A blind terminal end of fiem can be avokded by this means.

to failure, while some of the unpublished results obtained by Bntish
urologists 5o far have not always been as satifactory as the case
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It will be noted that the references quoted in this section are all
very recent and 1t will be scveral years before a true assessment can
be made of the valoe or otherwise of intestinal loops i urology
(Fig. 63)

Tieocystoplasty

The immediate results of uretero-colic anastomosis in cases of
contracted bladder cannot be considered satisfactory when the
British Assoclation of Urological Surgeons Rerlen (Jacobs and
Stirling, 1952) reveals an operative mortality of 130 per cent,
whether done for a tuberculous or for a non tuberculous chroarc
mterstitial cysutis. The survival rate, though better than the
carcinoma cases, shows that only about 55 per cent of the patients
were alive after five years

And yet all urologists are agreed thst some sargical Intervention
15 called for when the bladder capacity Is reduced to two to three
ounces s0 that frequency amounts almost to mcontmence. In an
endeavour to avord the problems of renal failure and hyperchloremc
acidosis further attempts have been made recently to ealargo the
unnary bladder rather than divert the urinary stream.

Couvelare (1950) reported & case of a chrome tuberculous con-
tracted bladder in which he anastomosed an isolated loop of ikum
on to the bladder with very gratfying results

Cibert (1953) has recorded cighteen cases of ileo-cystoplasty and
describes one of his tuberculous cases in detail The bladder ws
exposed deep down in the retropublc space, and freed as much 3
possible from the surrounding adhesions Through a fourdech
transverse mcison 1o the pentoneum just above tho bladder a loop
of ileum was delivered isolated and closed at both ends, after which
it was anastomosed to a transverse opemng In the dome of the
bladder The penitoneal openung was closed, thus making the bladder
loop extra pentonceal. The bladder wall was grossly thickened and
the mucose was difficult to define. Cibert considers that the resulls
in his eighteen patients amply justify the operation which bo
considers to be much more suited to thess cases than uretero-cobe
or uretero-cutancous anastomosis. It must be rezlsed that such sn
operation 1o the presence of active tuberculous 18 pﬂ-ﬁu“ydwm‘d
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reported in detail by Cibert. However there 1s no doubt that more
and more conservative and reparable surgery 15 becomng possible
as our knowledge of the anuibiotic control of tuberculosns extends,
and many cases of ileocystoplasty for tuberculosnis or intersirtul
cystitis have been recorded (Anms, Honter and Wells, 1954 Anns,
1956 Pyrah, 1954 1956 Jacobs, 1955 Hanley 1956)

Bnush surgeons are finding that the reliel afforded by iteo-
cystoplasty to cases of interstitral cystius as opposed to tubercudons
cases may only last for about six to nipe months, after which tme
symptoms return. This appears to be due to extension of the
ulceration 1nto what is left of the onginal bladder  Thus has occmrred
11 one of the author s cases even after an extensive partral cystectomy
at the ume of the ileocystoplasty

In the performance of an ileo-cystoplasty a T shaped approxumiy
tion should be avorded if possible, since it has beea shown that the
blind distal Ioop does not empty as cfficrently a3 the proximal loop
and that 1t tends to collect mucous (Hanley 1956).

Fig. 64 shows one of the author $ cases of interstital cysuitis wbere
the distal end of the loop was jowed to the remainder of the bladder
after an extensrve partial cystectomy  This form of “cats all
anastomos:s avosds any blind end and appears to functron mor®
satssfactorily but complete emptying of the bladder dunng one &2t
of mrcturmon 1s a ranty and snoch work requires to be done on U5

blem.

Tasker (1953) bas deseibed a techmque whereby a loop of e
is opened out and applied as a patch to the bladder and there 27
an increaung number of prvate reports showing that such & pro-
cedure 13 very useful for example when an extenave partral cysiec
tomy has been performed  Jacobs (1955) reports favourably Zpo%
thus techmique for a case of interststial cystitss, and such a proceds®
may well supersede the ordiary loop anastomosis.
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reported in detail by Cibert. However there 1s no doubt that more
and more conservative and reparable surgery is becoming possible
as our knowledge of the antibiotic control of tuberculons extends,
and many cases of ileo-cystoplasty for tuberculoss or interstitial
cystitrs have been recorded (Annls, Hunter and Wells, 1954 Anms,
1956 Pyrah 1954 1956 Jacobs 1955 Hanley 1956)

British surgeons are finding that the relief afforded by ileo-
cystoplasty to cases of interstitial cystitrs as opposed to tuberculows
cases may only last for about six to nine months, after which ime
symptoms return  This appears to be due to extenswon of tho
ulceration into what is left of the original bladder This has occured
1n one of the author s cases even after an extensive partlal cystectorny
at the time of the leo-cystoplasty

In the performance of an fleo-cystoplasty a T-shaped approxmt
tion should be avoided if possible, since it has been shown that the
blind distal loop does not empty as efficiently as the proxmstl koop
and that 1t tends to collect mucous (Hanley 1956)

Fig. 64 shows one of the author s cases of interstiual cystis where
the distal end of the loop was joined to the remainder of the badde
after an extensive partial cystectomy This form of cats tal
anastomons avolds any blind end and appears to function more
satisfactorily but complete emptying of the bladder during ooe 2t
of mucturition 13 & ranty and much work requires to be dons on ths
problem.

Tasker (1953) has described a techmiquo whercby & loop of et
is opened out and applied as a patch to the bladder and there 41
an increasing number of private reports showang that such & e
cedure s very useful for example when an extensive partial eyt
tomy has been performed. Jacobs (1955) reports favourably up?
this techaique for 2 case of mterstinal cystitls, and sucha
may well supersede the ordinary loop anastomoss.
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CHAPTER 11
URINARY LITHIASIS

WE know that the intrdence of calculi i greater in peoples iving
on a diet with a low wvitamin content, or in climates where excessive
dehydration occurs.  We know that unnary stans due to mechanucal
obstruction or to recumbency favours unnary infection, which in
tumn favours stone formation However these simple facts have
occupred the lterature for the last twenty years or more and
although the 1ncidenice of unnary calculi 1n this country has been
greatly reduced the credit must go to the improved hygiene and
dietary standards of the country as a whole mther than to advances
murclogy and we are still left wth the hard core of calculus patients
in whom the above cautes can be excluded

The number of known and accepted different factors concerned
with the broad problems of urinary lithlans shows that no sungle
onc of them constitutes the initial tngger mechamism, and since the
dividual caleuli may differ completely in their chemical and other
compositions this Is perhaps not surprising.

Certain metabolic disturbances lead to the excretion of salts in ab-
normal forms and quanuties with resultant urinary stone formation,

Cystinmria has always been quoted as a claswical example of an
mborn error of metabolsm but recent work (Dent and Rose, 1951
Dent, Heatheote and Joron, 1954 Dent, Senior and Walshe, 1954)
would indicate that cystine appears 1n the urine not because there is
a fallure in cystne catabolism, but because the kidneys allow it to
escape. In fact cystinuria is not o metabolic disorder in the old
accepted sense  Dent and his collengues have shown that cystinuna
1 & genctrcally determined defect 1o the renal tubules in which thers
13 & failure 1o reabsorb cystine or certain other amino-actds such as
lycine, arginine or ormthine

Cystine crystals are soluble in an alkeline urme but may be
deponted ay waxy yellow caleuh in an acid medium. However tho
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CHAPTER 11
URINARY LITHIASIS

WE know that the incidence of calcul is greater in peoples living
on a dlet with a low vitamin content, or in climates where excessive
dehydration occurs.  We know that urinary stasls due to mechanical
obstruction or to recumbency favours udnary Infection which m
turn favours stone formaton However these simplo facts have
occupied the literature for the last twenty years or more, and
although the incdence of urinary calcull in this country has been
greatly redoced  the credit must go to the improved hygiene and
dictary standards of the country as a whole rather than to advances
1murology and we are still left with the hard core of calculus patients
10 whom the above causes can be excluded.

The number of known and accepted different factors concerned
with the broad problems of unnary hthians shows that no single
one of them constitutes the mitlal trigger mechamsm, and aince the
ndrvidual cakculi may differ completely in their chemical and other
compoutions this s perhaps not surpnsing.

Certain metabolrc disturbances lead to the excretion of salts in ab-
normal forms and quantities with resultant urinary stone formation.

Cystiearia has always been quoted as a classical example of an
mborn error of metabolism, but recent work (Dent and Rose, 1951
Dent, Heatheote and Joron 1954  Dent, Senlor and Walshe, 1954)
woukd indicate that cystine appears in the unine not because there is
a failure 10 cystine catabolism, but because the kidneys allow it to
escape. In fact cystinuria 13 not & metabolic disorder in the old
eccepted sense. Dent and hus colleagues have shown that cystinuna
s 2 genctically determined defect in the renal tubules in which there
s a failure to reabsorb cystine or certain other amino-acads such as
Iyane, arginine or ornithine.

Cystine crystals are soluble in an alkaline unne, but may be
deposited as waxy yellow calcull in an acld medium.  However the
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amount of cystine present 1 the unine is probably of greater import
anco than the pH Many people may possess this genetrcally
conferred defect of tubular reabsorption in 2 minor degree and will
not form stones  However 1f a child inhents the responsible genes
from both parents, 1t may excrete cystne in large amounts and will
then form cystine calcali It has been shown that cystine stones only
form 1n patients who excrete cysune  large amounts (Harris and
Warren 1953) and this is perhaps the only example which can be
quoted to show that the probability of actual stone formation bears
any direct relationship to the emount of stone forming substance
contained 10 the unne.

This whole problem has been very fully reviewed by Dent and
Senior (1955) who have shown that in the cystinunc patsent the total
daily excretion of cystine can be held 1n solution by abont three
litres of unine at pH 6  Although the solubility 15 mcreased 10 2n
alkaline medium the pH must be over 76 before any apprecrable
difference 15 noted, and since such a pH 13 impossible to maintan
for fong pertods, 1t is doubtful whether alkalisation of the urige is
of any value as a prophylactic measure. Dent also ponts ont that
the day urine mav be undersaturated with cystine, while the mght 18
supersaturated and that stone formation probably occurs at night.

A long-term research project 18 m progress whereby the flud
output 13 €0 incrensed thronghout the twenty four hours that ander
saturation can be mantained at all times. Under such conditrons
stones canuot form while existing deposits will probably be dis-
solved  The results so far are encouraging.

Vanous other pathological conditions cause the excretion of
abnormal amounts of different salts and include bone decalafication
assocaated with recumbency or with byperparathyroidism.  Howeves
in spate of the great of calaum and phosphorus in the urines
of these patzents calculus formation ts not unsversal and some other

mechanism appears to be necessary
Hyperparathyroldism
Parathyroid hyperplasia or ad formation prod the

classieal pecture of radiological bone changes, spontancous fracturet,
and renal caleuli or nephro-cakcinoss, is unlikely to bo mussed. of




.
HYPERFPARATHYROIDISM 207

much preater importance to the urologist Is the patient suffering
from hyperparathyroidism without bone changes but who develops
recurrent renal calculi due to hypercaleuna  The condition will not
be dagnosed 1n such cases unless special steps are taken to confirm
its presence.  Attention was drawn to this problem by Castleman
and Mallory (1935) and later by Norns (1947) who collected
seventeen cases  Several more were recorded by Miller and Mitchell
10 1952, brinping the total up to twenty-five at that time.  However

recent publications by Hellstrom (1955) and Pyrah and his colleagues
(1955) show that hyperparathyroldism is much commoner than we
previously realised and that there Is Dhittle excuse for falling to
exclude thrs condition, certainly in cases of bilateral or recurrent
cakeull, if not in all lithiasls patients.

Blood and Urine Changes

13 a0 excesslve loss of phosphorus from the blood-serum
into the urine. The drop in serum phosphorus causes a nse of
serum calelum, which 1s obtained from the bones and is subsequently
excreted 1n the urine.  The normal serum calcium level in a fasting
state1s 10 mgm. per 100 m! and Cook and Keating (1945) consider
that if this fignre is increased by 1 mgm. on repeated estimations
it is diagnostic of hyperparathyroidism. The serum phosphorus
level Is much less constant from day to day the average being
35 mgm. per 100 ml, but if the avernge drops below 30 mgm per
100 m! it rs highly suspicious of hyperparathyroidism. However it
shoukd be noted that Albright, Aub and Bauer (1934) reported a
case of hyperparathyroidism with a raised serum phosphorus because
renal failure prevented the excretion of phosphates in the urine,

The true inckdence of renal cakuli in hyperparathyrordism 1s
unknown since only a relatlvely small number of patients are fully
investigated, but Miller and Mitchell (1952) summarised the literature
as follows

42 out of 83 (51 per cent) (Albright, Baird and Cope, 1934)
18 ,, . 322 (37 per cent) (Norris, 1947)

30 ,, . 36(84 per cent) (Chute, 1939)

47 ., . 67 (70 per cent) (Cope, 1942)

14 ,, ., 18 (78 per cent) (Cook and Keatng, 194),
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It is mportant to realise (Albnght Baird Cope and Blookberg,
1943) that radiological bone changes are late signs in the disease
end Cope (1942) considers that up to 15 per cent of all renal cakult
cases will eventually show clinical hyperparnthyroidism

Dlagrosls

Tt 18 obvious that a large number of thiass cases associated with
hyperparathyroidism will pass unnoticod unless the latter discaso is
deliberately excluded, a fact which is emphasised by Miller and
Mitchell s claim in 1952 that their patient  is the only case reported
in which there has been no operation for calculi prior to amving at
the diagnoss of hyperparathyroidism. In the absence of bone
changes 1t may be difficult to establish the diagnosis, and this means
that the urologist must have the condition constantly in mind
perttcularly when dealing with recurrent or bilateral stones. In most
cases estimations of the serum calcium prove dgnoste. Takog
the upper limit of normal as 11 mgm, per 100 ml values ranging up
to 23 mgm have been recorded. However the detection of the Jess
advanced cases {5 of greater Importance to the urologist, and when
1 doubt more careful estimations are essentral.  Such estimations
are by no means simple to carry out and may in fact bo valueless
unless the controlled basal conditrons of a metabolic unit are avaik
able. The patient has to remain in the unit for five to seven days,
on a carefully controlled neutral ash diet contalning a known daily
caloium confent At the end of this time, thres successlve total
24-hour vrines are analysed for cakfum Normal ambulant patlents
under these conditions excrete up to 100 mgm. calaum per day
Figures of 150 mgm. are suggestively hugh, and over 200 mgm ar®
consistent with a diegnosis of hyperperathyroidism.

Cook and Keating (1945) stress the importance of repeated
estimations under basal conditions. They also consider that 8 rise
of | mgm above the normal blood-calcrum fevel of 10-0 mgm. pet
100 mL. 1s dingnostic if this level 13 maintained.

As stated previously the serum phosphorus may vary in different

or even from day to day in the same person. The narmsl
levelis 3 5 mgm. per 100 ml. but if the averags of soveral extimations
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is below 3 mgm per 100 ml hyperparathyroidism should be
suspected

Treatment consists in partial resection of a glandular hypertrophy
or removal of an adenoma when present  The small tumours may
be very difficult to find  Chute (1939) records that in a collected
senses of thirty six patients six of them had undergone one or more
previously unsuccessful operations before the adenoma was found,
while simflar multipte operations are reported by Pyruh (1955) and
by Hellstrom (1955)

Unless the caleulr are causing serfous obstruction, the parathyrord
surgery should be completed first of all, because some of the calcufl

will subsequently disappear sy ly Pyrah (1949) records
three such cases where the stones d of pure cal phosph
Theorles of Stone Formmation

The mere presence in the unne of all of the chemical components
of a cakeulus, even in excess or in association with stasrs and infection
does not pecessarily lead to the actual formation of a stone. Butt
(1952) and his colleagues have confirmed previous theories that the
unnary salts will come out of solution and form solid crystals if the
balance of the protective colloids  is disturbed. But even when
ectual erystals form there 13 no explanaton as to why they join
together to form a calculus rather than escape down the ureter as
small crystals. It 1s therefore obvious that the masy of data which
© accumulating round the problem of urinary lithians 15 largely
markang time until we can discover what actually occurs at the
moment when the dissolved substances come out of solution and
form a solid nucleus, and also where this takes place.

* Radall 5 Phages

Randall (1937) postulated that whenever or for whatever reason
2 nucleus forms 1t must surely be washed down the ureter whilst
still microscopically small unless 1t is held up somewhere, thus
cnabling a large chemical incrustation to take place.

Putting this theory to the test, he examined hundreds of post
mortem normal kidpeys with a hand lens, and 1n many cases found
oumerous sroall plaques of calcium depostted in the intecstitial
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tissue at the tips of the renal papille  These plaques were not In the
tubular system. He considered that 1f the thin overlying membrane
became eroded thus allowing the urine to come nta coatact with
the calerum plaque, deposition of salts would ocour until the mass
was large enough to break off as an actual ealculas. The presence
of Randall s plaques has sinco been confirmed by several workers,
including Vermooten (1942) who considered thet the calaom was
depouted m tho collagen fibres of the basernent membrne of the
tubules, or of the blood-vessels, as well as in the Interstitial tissues.

Microliths

In 1946 Anderson and Macdonald examined a large seres of
kidoeys, normal and otherwise, and found microscopic caleuli
scattered throughout the parenchyma of every specimen. They
defined their microliths  as & deposit of caleanous matenal m
the substapcs of the kidney of a size sufficient to be seen casily uoder
the ordinary low power microscope lens and the dismeter fs at keast
five of six times that of a normal tubular ceil.  They conuidered
that these microliths were particles of caiclum insido macrophige
cells which had clumped together forming nucroscopec cakenli. Sioce
they found them in all kidneys of patients over nine years old, they
thought that Rapdall s plaques were also minute calcull of sumilar
nature, rather than actual lesions in the structure of the renal papille.
However they agreed that once the microlth came lnto contact
with the urne by ulceration of its overlying membrane, & true stono
could then form by the usual process

Lymphatic Theory

It will be seen that Randall s plaques and Anderson & microliths
are accepted facts, elthough their true paturo 1s In dupute  Carr
(1954) has produced a completely new theory wiuch eccouats for
all types of cakaum deposition and 15 worthy of much futare invest
gation. He has developed methods of radiologreal exsmination of
Kidneys exposed at operation  of portions of kidneys removed after
partial nephrectomy for calculus, and of largs numbers of routine
post mortem speameps

Breefly the technique consists of taking a serres of exposures (VP
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to fifty 1n some cases, using o fine focus tube slow films and low
vollage) of progressive shces of kidney each of which is examined
with a hand Jens to compare the clinica!l and radiologreal appear
ances  As the slices become thinner special apparatus is required,
but the films are of such fine grain that they can be examuned under
the mucroscope so that magmfications of up to 300 times can be
obtalned.

This techmque of microradiograph) has far reaching posubllities,

SUBCAPSULAR INFERLOBULAR.
~ 7 VESSELS

PERINEPHRIC
FATTY
TISSUE
COR'I(|C0
MEDULLARY ZONE

Fo. 65 Drawning of a tice of kidney to Mmtrate the positlon In
;h&) ons are most commonly found. (Carr 1954 Bris

and Carr found that concretions of the sze of 0 5 mm were casily
detectable, whereas by the ordinary histologieal means such bodies
wonld  drop out of the sections on the microtone, or would be
washed out dunng the stamning and fixing.  This work is &till n
progress, but several important conclusions have already been
pubiished.

Usmg microradiography practically all kidneys from patlents over
mne yeans old show opacities Jarge enough to be visible to the naked
€ye. A normal kidney contains one or two but some contain a
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dozen or more  Carr calls these concretions 1 order to distmgush
them from (a) mucroliths, defined by Anderson as belng vinbie only
under a low power mkcroscope and (8) frue renal caloud! a term
which he considers should be reserved for bodies situated actually
within the calyces or pelvis.

“ ot l.bo"'h’ t it
o hﬁcum?:o-td ammﬁu‘mﬁ"ﬁﬁ’m Brit Llh/.rul)
These concretions tend to lie 1n well-defined posttions (Fig. 65)
namely (1) Just ontside the fornices of the calyces or 1n line w1
them along the paths of the intralobular vessels, at the sides of and
between the pyramuds  (2) in the corucomedullary rone 3
immediately beneath the capsule  With the exception of those under
the capsulé, concretions arc always in close proximity to vessels,
but are always just outside them.
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When a microradiograph is taken of onc of the  linear opacities
50 continually seen in renal X rays, 1t is found to consist of a chain
of separate opacities (Fig 66) When a concretion is found in o
papilla it may be of considerable sire without having reached the
surface of the papilla.  Collections of these concretions occur  just

INTERLOBUL AR
ARTERIES

CONCRETIONS
IN THE POUCH

. 67 Dr;{v)n;ﬁwwh'concmlowiul Just outside the fornix

a minor calyx, (Carr Brit J Urol)

outsde both the arteries and vewns (Fig. 67) Carr considers that
these concretions develop Inside the lymphatics of the kidncy which
have recently been studied by Rawson (1949)

Il as scems probable, Anderson s mucroliths and Randali s plaques
tre normal findings, then we must accept the fact that precipitation
of salts in the renal substance is a normal process.  Carr s lymphatic
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theory fits in with the above vicws and also accounts for the means
whereby normally these concretions are conveyed away from the
kidney to the lumbar nodes without causing true renal eakeuli much
in the same way that forelgn bodies are removed from the alveoli of
the lungs into the mediastinal lymph nodes.  This channel can some
times be d rated by pyelolymphatic back flow (Fig. 68) If
the efferent lymphatics become blocked by inflammation or fibross,
or if the concretions form too raprdly to be removed, such as may
occur in hyperparathyroidsm or decubitus states then the con
cretions will agglomerate and finaily rupture through into the calyces
and form true caleuh

Carr s work Is a further important addition to our knowledge of
how depomits of solid matenal grow 1ato renal ealcul: bat we sull
have to find out why such deposits occur

Treatment of Urinary Lithiasls

There have been few recent advances in the treatment of this
conditton, although certain general surgical principles have besn re
emphasised.  For example removal of a calculus anywhere in the
urinary tract must be accompanied by the correction of any obstruc
tive factor smince obstruction and incomplete removal are the two
chief cavses of recurrenct  Complete removal of the munute
fragments frequently accompanying a large calculus may be difficult
or more likely impossible, and because an excessive number of
Randall s plaques, Anderson s microliths and Carrs concretions
are found in relation to a d ged calyx iming & calculus, the
performance of a parual nephrectomy is based upon very sound
principlet, especually when the stones are in the lowest calyx (page 81)
Hankey (1950) Stewart (1953 1955)

Duang a umple pyelolithotomy the problem of the small fragment
which breaks off and falls into a calyx may be very serious  Various
methods of o this difficulty have been described. The
pelvis can be filled with a jelly like substance which it 1s hoped will
tet round the particles thus mcorporating them 1n the resultant
“ast” which can then be wathdmawn in onc plece. Forcible
urigation of the pelvis and calyces wath saline may help but the
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only way of being reasonably sure that no particles remain is to
X ruy the Lidney in sl before completing the operation  This
necessitates having a portable X ray npparatus in the theatre but
there 13 little excuse for performing a nephrolithotomy without such
precautions.

An ingenious method of using a small fluorescent screen duning
the actual surgical exposure has been devised by Nicholson (1949)
The X ray tube head s fitted with a long portable cone which 1s
applied directly to the exposed kidney A special fluorescent screen
is applicd to the opposite nide of the kidney and by means of a
murror the surgeon ean visualse the kidney substance and remove
cakuh under screen control (Flgs. 69 and 70)

Stone-dhsolring Solutioms

Although it Is o simple procedure to dissolve 8 unnary cakeulus in
a fest tube it Is quite another matter to do so in the renal tract
Phosphatic deposits are soluble in an acid solution and provided
there 13 no organkc nucleus, 2 pure phosphatic urinary calculus
should be easfly dissolved by such means  Great claims were made
for Subys G solution in thrs respect (Suby 1943 1944) * but in
practice such larpe volumes of the buffered solution havi to be
brought into contact with the calculus that the method is rarely
apphcable  The original attempts to effect dussolution by uretenc
catheter jrrigation have been largely abandoned in this country and
while marked reduction 1n the size of 2 cakulus can often be
achicved by impation through a nephrostomy tube complete din-
solution of the stone {s very rare.

However G solution is very valuable for washout purposes in
cases of phosphatic cysutis (Abramson 1943) and 1t 1 also useful
m preventing phosphatic encrustation on nephrostomy tubes, etc
uithough the ntroduction of non water wettable plastic catheters
Bas reduced this problem in any event.

Sabys Q7 selution

Ciuric »cid monhydrate 3 13a
Mugnetlum cxide snhydross IMG
3ad carborts anhydrom 431Q

Water 1o ] 000 ml.
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Presention of Recarrence of Urinary Calendl™
Hyalerooldase and Urinary Lithlasis

Butt and his colleagues (1952) stated that the development of
calculi could be prevented if & fugh level of protective colloid conld
be mantained 1n the urne  They sugpested that the inpection of
hyaturomidase resulted in the excretion of hyaluronic acrd (or some
other breakdown products) In the nrine, and that the surface tenslon
was lowered as & result. They also noted that in calculous patints
who had & torbid unne the infection of hynluronidase resulted 1o 2
clearing of the turbidity and they based their dosage on  turbidity-
redecing unlts,

They also stressed the fact that unless sufficient hyaluronidase b
admimustered the opposite effect muy occnr and the noe may
become more favourable for the formatwon of caicul  This danger
and the fact that the treatment can only be administered by daily
subcutaneous injections over prolonged periods, if not for Lfe, bas
prevented 1ts extensive trial in this country In fact the only Brithh
reports available do not support elther the theories or the claims of
Butt and hus colleagues  For example Smuddy (1954) failed to show
that hyaluromdase injections had any effect on urinary surfsce
tenslon, while he thought that hyaluronidase, far from retardiog
stone formation, actoally enh, the production of magn
ammonium phosphate hexahydrate in the rat.  In a smafl chnical
tnal Dingley and Badenoch (1954) concluded that hyaluronidass
has no matenal effect upon the natural history of stone formation,
@ fact which can be amply supported by the author (Haaley 1954-

Aspirin apd Urinary Lithlesis

A different approach to the prevention of recurrence of eajcium
containing stones would be to prevent supersaturation of the urinc
with the stone formung saits. Prien and Walker (1955) have drawn
attention fo the fact that the solublity of calaum phosphate B
grcatlymcreucdbyﬂmprucnccufgincuronoudainth:unne.lﬂd
that this can be achieved by the administration of saleylic scid

derrvatives such as acetylsalicylic acid.
Prien found that aspirin 2 G dally in divided doses was cflecuve
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and relatively non toxic.  Nincteen patients with a recurrent stone
history were treated for twelve to eighteen months, and it was
found that there was no increase in sirc or new stone formation in
seventeen patients dunng this time.

This regame has not been confirmed 1n this country

Aluminiom Gels

Shorr and Carter (1949) have approached the problem of recurrent
calcull by attempting to himit the amount of phosphorus available
for absorption from the gut.

They gave alumimum hydroude in order to produce msoluble
aluminiem phosphate salts 1n the bowel and reported that the
unnary phosphate excretion was thereby reduced

Although the results 1n twenty-two patients were encouraging no
further larpe-scale tests have been reported.

1t will be scen that major recent advances in the prevention of
formauon or recurrence of caleult are understandably absent, This
Is cluefly because 1t is impossible to claim that by using any special
technique or therapy one has prevented the formation of a stone,
which might not have developed in any case. Butts work on
byaluronidase, aluminium gels and aspinin, though interesting in
ftself has suffered from thus criticism

However recurrence of calculi in cases of hyperparathyroldism
can be prevented by removal of the offending adenoma, but 1n all
otber instances vague generalisations form the basm of after treat
ment. A very full urological investigation 1s necessary 1o all cases,
whike the stone itself must be analysed chemieally

If cystinuria s present sodium biearbonate and an alkahne-ash
dict may be prescribed, since the crystals are soluble in en alkahne
unine  However ths is largely theoretical since a pH bigh enough
to affect tolubality cannot be maintamed for long periods, let alone
permenently  The only really useful therapy 15 to raise the dmly
flud intake to such a level that the urine 18 permanently under
taturated with cystine throughout the twenty-four hours. This must
be kept up indefinitely

Uric acrd stones or crystals calls for a low purine diet and alka
lanisation of the urine  Vanous special diets have been devised for
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the different types of calculi but slthough popular in Amerlca, they
have not been widely used 1n this country (Higgins, 1943 Floch,
1950)

Even when all the above precautions have been taken the most
important factors 1n stono prevention are the ¢limnation of obstroc
tion and urinary infectron the provision of a balanced diet contauning
adequate vitamin supplies (A and B, chiefly) and the establishment
of a large daly flud wntake
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CHAPTER 12

GENITO-URINARY TUBERCULOSIS

IN spite of the fact that for many years students have been taught
to regard gemito-urinary tuberculosis as a Jocal manifestation of
generalised disease, this has been merely 8 cliché and far too often
the standard treatment has been, and unfortunately still 1, 8
nephrectomy or an orchudectomy wth little or no thought for the
pulmonary or other systems involved or for the natural coune of
the disease.

Frora out of a mass of conflicting theories David Band s (143
work and review emerged as & clasuic and most urologists oow
consider that, during the early stage of a primary focus, o tuberculous
bacillzmia may occnr and produce lesions elsewhers in the body
depending on the virulence of the attack and the resistance of ihe
host Both kidneys most certainly develop small multiple cortrcal
lesions in this initial phase though happily the majority of these
heal or are successfully walled off

It 15 probable that such lesions are much more comman than
reported and that they account for the tranmtory tubercalows
bacilluria recorded, in varymg frequency by different workers in the
carly stages of pulmonary and bone and joint disease  This bacilluna
may persrst for & prolonged time, but spontaneous healing 13 always
possible in thus stage even without antibiotic treatment. Should the
lesion persist, or enlarge and join up with other similar areas (0
form 2 cascating focus, ukeration 1nto the calyane system occunt
and thus produccs the first radiological evidence of the discase. Untl
recently this was a most important stage chncally because white
there has never been & place for surgery in a tubcrculous kidney
without radiologreal evidence of an ulcerating feston 3t used to b
thought that once such & lenion was esteblnhed 1t was unllkely to
heal without surgery Today with the advent of antibiotic and
sanatorium control the developmient of & demonstrablo real lesion

m
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will we hope become of acedemuc interest mther than a signal for
surgery Many of these Ieslons will heal with treatment provided
it is continued for long enough, and nephrectomy should never be
connidered without a period of observation under antibiotic therapy

Fo 7t wmﬁm;mﬂnﬂdmﬂwu{ﬂ@tb‘q
wreter stenoth at the uretero-vesiaal hunctl Practxally
00 medium hay entered the bladder o

Regardless of the progress of the renal Jesion if tubercle bacilll
are being liberated Into the unine, infection of the ureter and lower
unnary tract can occur at any ime  Ulceration at the lower end
of the ureter may cause stenosls with & cloted-off pyonephrosis
before any bladder or other lesion develops (Fig 71) On oceaslon
T may be the bladder mvolvement which drawg attention to the
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disease, while in other instances, the ureter and bladder may escape
completely or may heal without leaving any climical evidence behind
and an epididyrmtis following & focus 1 the vesicles may be the first
and only sign of the gemito-urinary Infection.

Involvement of the vesicies or the prostate can occur very carly
1 the disease and a recent review of Service cases (Hanley 195:)‘
revealed that an epididymrtis was the first presenting symptom

nito-urnary tuberculosis m 27 per cent of the patients.

SCA‘l lous cystits will g “yh:alwhenﬂrcrcmldbclﬂ




DIAGNOSIS 225

becomes qurescent, but a prostatovesiculitis 1s unlikely to do so
and thus accounts for the later development of epldidymitis in the
absence cluenlly of any kidney urcterlc or bladder leslon  The
frequent lack of any demonstrable renal lesion led many workers to
sapport the theory of direct hzmatogenous spread to the epididymis
or to the veskles and prostate (Moore 1937) but today with some
notable exceptions (Gow 1955) most urologists consider that the
vesicles become infected from the kidney and are always involved
before the testicles.

It has long been agreed that once a caseating focus develops
troe healing does not take place, though fibrosis and  walling off
may occur thus producing indefinite q e, However sucha
focus can always break down even if cakeification ks present (Fig. 72)
30 that treatment has been largely directed to the surgweal removal
of such areas of caseation

DIAGNOSIS
Detection of Tabercle Bacllli la Urine

The one and only chinrcal proof of a tuberculous lesion is the
detection of tubercle bacilli and 1 the early stages when it is most
usefol, this 13 no eaty matter A Zichl Neelsen staned slide of a
centnfuged deposit of unne if negative means nothing and, if
pontive, requires confirmation by culture or guinea plg inoculation,
or by both according to some authonties. No urologist would
accept a diagnoss from a stained smear alone

Pathologists are not yet agreed on the relative merits of culture
verss guinea pig moculation.  Guinea pigs are expensive owing to
the cost of maintenance of an animal house and techmicians, ete.
Two animals are generally required per i and the result
takes alx weeks to obtain.  Culture methods are very cheap even to
perform in duplicate but they require panstaking care in the
laboratory take up much centnfuge time and incubator space and
altbough the result may on occasion bo available witlun three weeks,

the pereentage of posiive results may not be as high as by gulnea
P1g moculation. o v

g
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The 24-hour specumen of urine, is now condemned as allowmg
too long & tume for the urine to become overgrown with secondary
organisms, so that an early mormng unne m & sterile vessedl o
preferred by most lsboratories and insisted upon by bactenologusts
for cultural methods.

It will be seen from the previous paragraphs that the rapsd and
accurate detectron of tubercle badilli especally when only m small
numbers, is a problem which has not kept pace with the modern
treatroent side of the discase. We now require much more rapid
methods 10 order to assess the results of conservative treatment
before contemplating surgery When we consider the diffienltrey 1
locating a few tubercle baall: in an early mormung bladder full of
urine, one must be excused a personal scepticism about the value of
a mere few m! of urne collected via a ureteric catheter

Toberclo Baclll in Sewminal Fluid

It s not sufficrently reslised that the seminal flud in & case of
epididymitis may contamn tubercle bacilli when the urine remains
consistently negative (Obrant, 1951 Hanley 1954) Routme culture
of the semmal fluld 15 therefore a very valusble help oot only m
diagnosis, but in assexung the results of treatment, sinco long after
an apparent cure following an epididymectomy tubercle becilll can
be recovered from the semingl fluid, thus indreating that the pnmary
genital focus mn the vesiculoprostatic region is still active (Haoky
1954) A masturbation specimen is far more satifactory for cultare
purposes than a few drops of mucus obtained by prostatic or $0-
called vescular massege

Radialogical Diagnosts

Retrograde pyelography has long held pride of place in the
localisation and assexsment of a tuberculons lesion, because it was
always aid that a radiologically demonstrable lesion would never
heal and that early nephrectomy was the 1deal treatment. However
with the advent of antibiotic therapy and ess radreal surgery thé
accurate localisation of small calyceal leons meay be merely of
academic interest 1n estimating the response to treatment. The
1mportant factor 1s the presence or otherwse of tubercle badllll s0
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that repeated urine cxaminations are of greater importance than
fie-detafl X rays, particularly if these arc distorted by the slight
overfilling o0 difficult 16 avord in retrograde pyefography Improved
contrast media and the intelhigent apphcation of ureteric compression
in excretion urography will undoubtedly reduce the need for many
retrograde examinations, and most British urologists would favour
this in principle.  Excellent excretlon pyelograms using uretenc
compression in tuberculous cases have recently been shown by
Encsson and Lindblom (1950)

Aottography has been used extensively In some centres for estimat
ing the extent of a tuberculous lesion (Weyde, 1951, 1952) but
although the absence of a vascular pattern produced by a large
caseatmg keslon can sometimes be beautifully demonstrated, the
authot has been disappointed with the help obtained in small lesions
when trying to assess the sultability for partial nephrectomy It 13
probably too early to esimate the true valus of this procedure in
renal tuberculosis.

Genital Toberculosis
Male

Epdidymits muy be the firnt cliucal sign of s tuberculous iavolve-
ment of the urogenital tract. In the absence of any other obvious
lesion an acute epldidymutis may be difficult to diagnose as tubercu
Jous until a sinus forms or the chronic stage sets In with the typical
nodular hardness, but 1n both cases early diagnosis may be helped
by the detection of tubercle bacilli in the sermnal flwd. An sctive
focus in the vesicles can remam for years withont causing any
apparent symptoms and the author has found the organisms
persisting in the cjaculate more than ten years after an apparent cure
by epdidymectomy (Hanley 1954) Tuberculous vemculins b a
cawse of azoospermia the smportance of which 13 only becoming
realised with the increased interest 1n the male aspect of subfertility
{see p 256)  The risks of infecting the female partner with tubercle
bacilli in the cjaculate must be extremely small as judged by the
great ranty of tuberculows cervicltis or vagits and the relative
frequency of male gemtal infection.

[}
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Female

Genital infection 1n the female 13 largely confined to the Falloplan
tubes and endometrium the ovary cervix, or vagina being relatively
mmmune  Hematogenous spread is again considered respomibie.
Tuberculous endometrits 1s much more common then was previously
thought as shown by its not Infrequent discovery in endometrnl
biopsy examinations at subfertility chinics. It can be present with
normal tobes so that a hysterosalpingography may not detect it, and
although tubercle bacilll can be cultured from the menstroal fiow »
more rapid and accurate dizgnosis is obtained by curettage.

The importance of a tuberculous cndometniis, which may be
completely symptomless, Iies in the fact that, so far no patrent s
known to have become pregnant with such a leson present, This
gloomy picture may cventually be altered if young girls can be
adequately treated at the age of fourteen to eighteen years, sioce the
endometrium would appear to become mvolved dunng the early
post primary phase of the disease (Barns, South and Saaith, 1953)
Snaith (1955 personal communication) has now seen three cerain
and one probable pregnancy following adequate entibiotic treatment.

ANTIBIOTIC AND DRUG THERAPY

One of the most notable advances in recent years has resulted
from the fact that the tubercle baciilus under certain conditions can
now bo controlled by anubrotic and chemotherapeutic means, and
while surgery still forms an essential part 1n the treatment of genito-
unnary toberculosis, it 15 vsed only m support of the matural
resources and after the degree of response to antiblotrc measures
has becn assessed  Immediate nephrectomy for example should be
a thmg of the past except m very advanced lesions.

It is now known that tho carly claims for streptomycin as 2

cure for tuberculosis 1n place of surgery were completely un-
founded, and the exceilent work done by Jacobs and Borthwrck
(1950) showed that ittle or only temporary relref counld be given to
very advanced cases  These workers also drew attentton to the
fibrosis and contraction produced by the healing  effects of
streptomycin & feature ot slways in the patent s interests when



ANTIBIOTIC DRUG THERAPY 229

applied ta the ureter or bladder but which explained the sell limiting
effects of the drug in advanced lesions where the tubercle bacilll
tended 1o be protecied from attack by the  healing  reaction  The
early conflicting reports of results from streptomycin were largely
due to the varying response of different types of kesions, and for this
reason the classification of Jacobs and Borthwick (1950) forms a
wuseful bans for companson today

Group 1 Unilateral renal tuberctlosis—minor lesion without
cysts,

Growp 2. Unilateral renal tuberculosts—major fesion necessitating
wephrectomy  cystiis

Group 3 Bilatern] renal tuberculosis—nephrectomy for the more
advanced leslon.

Group 4 Tuberculosis occurnng in the remalning kidney sub-
sequent to nephrectomy for unilateral disease,

Group 5 (@) Major bilateral tuberculous lesions. (b)) Minor
bilateral tubercnlons Jesrons.

The most senious drawback to streptomyein, apart from its toxic
cffects, 18 1ts ability to encourage resistant stralns of tubercle bacilly,
and thn, combined with the fact that bacilli 1n fibrotic or cascous
lesions were protected, thus allowing recrudescence after cesgation
of the drug, led to further researches. Para-amuno salicylic acid,
though relatively ineffective alone, was found to prevent drug resist
ance 10 streptomycin when given with the latter  PAS may produce
scvere Intestinal upset 1n some patients while the less toxic sodium
salt is extremely unpleasant to take, but the calaum salt of nitro
benzoyl PAS or cakium BPAS (Gow 1953a) 1s both tasteless and
non-toxsc in some cases

Nicotine hydrmzide when first introduced was hatled as & cure for
tuberculoais, but the short duration of its 1nitial impressive effects
were s00n recopgrused and its haphazard use was condemned  Jowner
(1952) and hus colleagues showed that in pulmonary ksions the
inttial improvement lasting three to six weeks was followed by a
relapse with excretion of resistant forms of organisms in the sputum
buat if somazid was combined with streptomyan the initial improve
Toent way muntained

Further light has been thrown on the subject by the work of Drck
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(1953) in Glasgow who showed that jsonmand had the effect of
iocreasing the vasculanity of the lesion. He showed that the fibrous
tissue which developed as & natural response to the tubercle badilli
becamne revascularised and concluded that the refapse which followed
the Initial improvement was probably duoe to this revascularsation
which tended to liberate further badlilt into the blood-stream.
Provided streptomycin is given at the same time this can be & good
thing

The second M R C. report (1953) concluded that nather strepto-
mycin, PAS or isoniazid should ever be given alone, and that 2
combination given to a patient with organfsms resfstant to one of
them was the samo as giving that one drug alone. Sensitivity testing
would therefore appear to be essential since even new cases are
sometimes infected with already reustant strans,

It is obvious that although the optimum dosages and combina
tions of antituberculons drugs have not as yet been worked out, the
treatment of genito-urinary tuberculosis has entered upon a new
phase, in that small lesions can be made to heal while the progress
of larger ones can be halted even if only temporarily

General Principles of Treatment

Early diagnosis 13 a most important factor In the control of
tuberculosis, mnce the response to antibiotic treatment in young
people is so much better than 1n those late middle-aged patients who
have a chronic form of the disease widely dusscminated throughout
the genito-urmary and, possibly pulmonary systems.

It must also bo realsed that healing™ or cure results m
fibrosia with destruction of tissue  Antiblotic therapy can halt the
spread of new disease throughout the kidney but the healed areas
are already functionally destroyed The amount of furchioning
renal tssue left after curs cannot be more than was present
when treatment first started, hence the importance of early dlagnosi.

Unfortunately tho transtory albumunuria and bacilluria of the
early case 13 unlikely to be deteoted except in patients aiready undet
observation for some other form of the discase, where urines ar®
being cxarmuned regularly as a routine measure Such cases of
bacillurie, perhaps without any radiological or cystoscopro evidence
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of diseass, are nearly all curable with adequate sanatorium and
antibrotic treatment.  Even the firmly established lesion in one or
more calyces will improve with such treatment, so that immediate
nephrectomy should be a thing of the past

A sanatorium regime 13 now conudercd to be as important for
genito-unnary tuberculosis as it 1s for pulmonary drscase and owing
to continued pressure from urologists suitable datlon for
non pulmanary cases 1t slowly being provided by the authorutres
The disapline and rest the occupational and antibiotic therpy and
the mental attitude can all be so much better controlled in 2 sana
torium than in a general hospital, where long-stay cases inevitably
become depressed by the constant changing of their more fortunate
fellow patients. Quite apart from this, the prognosls of cases treated
m sanatoria has been shown by Ross (1953) to be much better than
those treated 1n general hospitals.  Such a penod of sanatonum
treatment should last six months or longer (Lattimer 1952 Ross,
1953) dunng which time constant review by a urologist 1 necessary
to decide upon the optimum time for surgery

The general public are resigned to the fact that pulmonary
tuberculosis may take years to treat, but are often resentful when
told that the same now spplies to gemito-urinary disease, cven
though they may have no active lung lesion It 1, therefore, of great
importance that the recent changes in urological opimion and in the
prognows of this disease should be explained 1o the patient when the
diagnoms 13 firt blished He must ider lus treatment in
terms of years, not months, and he must understand that even after
hus jnutial term of stabilisation in hospital, with or without surgery
he may require ambulatory treatment as an out patient for many
years (Rows, Gow and St. Hill 1955)

A patent with a gromsly diseased kidney which will obviously
require A nephrectomy will benefit greatly from a preliminary courte
of autibiotic treatment which will often completely relreve bladder
symptomt, The rapidity with which even severe tuberculous cystitls
will heal if treatment is continued 1nto the poat-operative period 1
one of the more encournging aspects of modern therapy and one
€40 now hope 1o avert the development of & systolic bladder

Itis impossible to decide what surgery will be necessary when the
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patient first comes under observation, because the response to treat
ment varnes considerably from one individual to another A small
renal lesion confined to one or two calyces may become and may
remain quiescent, in that no tubercle bacillt are passed into the
unne. In such a case the radiological appearances may not alter or
may even Jook worse, but this 1s no indication for surgery except
perhaps partial nephrectomy

1t has been argued that a nephrectomy In a unilateral lesion is &

once and for all procedure This is incorrect  Many such men
are left with a tuberculous prostatovesiculitis which can remam
quiescent for years before producing an epididynubs. A man
presenting with an epididymo-orchuts as hus sole obvlous leston B
not cured by orchidectomy because he almost certalnly bas &
prostatovesiculitis, and this again can flare up years Jater  Prolonged
treatment is therefore necessary regardless of surgery

The length of tume for which treatment must be continued in
order to achreve & cure s not yet known, but 15 certainly years,
not months In Scandinavia, patients may be retained in hospeial
for & year or more even after the lesions are conmdered to be
quicscent. In this country there is a tendency to stabilise the patients
1 hospital and when the urine has been tubercle-free for six months
or s0 to continue ambulatory treatment as an out petient for as
long as necessary

T'ghc patient must be kept under observation almoat indefinitely
but we have not yet had sufficent experience of antibrotic therapy
to know the best way to treat relapses after apparent cure. For
example, contmuons drug treatment As an out patient can be given
for two or three years on end, 1n spits of permstently negative urine
cultures, or treatment can be given only if and when, tuberclo becilli
reappear in the urine

Antibiotic Treatment
Anti tuberculons drugs may have to be given for many yeats, ‘h“;
it 1s important to avord their toxc vestibular and other effects, a0
also to prevent the tubercle bacilll becoming drug-resistant.  F o
this reason Ross and Gow (1953b) gave streptomycin m & "d:urd
short repetitive courses rather than continuously whio 1t sh



SURGERY IN RENAL TUBERCULOSIS 233

never be administered alone but always in conjunction with INAH
and/or some form of PAS  The optimum dosage and combinations
of the vanous drugs available have yet to be agreed upon, but most
regames are centred round streptomycin and soniaznd as the most
effective agents (Gow 1953b M R.C,, 1953 MR C. 1955)

The Medical Research Council trials (1955) for pulmonary
tuberculosis support 1 pninciple the Rots and Gow regime for
penito-unnary diseass which has been used with minor modifica
uons in many centres in this country (Gow 1953b)* However
recently there has been a growing tendency to pive longer con
tinzous courses of drugs without interruption  Complications or
drug resistance do not appear to have increased thereby and 1t is
possible that the modern forms of the drups are kess towc than the
earlier preparations.

Where possible antiblotic therapy should be continued for at
keast uix months after tubercle bacilli have disappeared from the
unne. This is then followed by ambulatory treatment as an out
patient for a further t1x months, but the patient should be kept under
observation indefinitely 1n the present stage of our knowledge.

Surgery

Surgery may become necessary at any time dunng the course of
treatment or observation but each patient must be treated as a
scparate problem.

An early unilateral lesion associated wath mild bladder {nvolve.
ment should no longer be subpected to i d ph Ly
since this Is the type of case in which one could hope for a cure, or
at least control, by conservative measures alone. However certain
progressave or sudden pyclographic changes, such as uigns of con-
trection and obstruction at a calycine neck, at the pg:;umwc
junction, and at the ureterovesical junction aro of great importance

Such mechanical obstructions call for eardy surgery even when
treatment has rendered the urine tubercle free because the kidney

ITamisan e e
arbazone, dl:?;lm mgm. tds chuy}l weeks

Note—The uso of thiosernt carba hat pow been d
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can be destroyed by back pressure even while its tuberculons ksion
15 healing.

‘Whle contraction of the pelvi-ureteric junction (Fig. 73) genenally
calls for nephrectomy obstruction near the ureterovesical junction
should be treated by early excision of the stricture snd reamplanta
tion of the ureter into the biadder It is umportant, however to
decide whether rdiological dilatation at the Jower end of the ureter

Fa. 7} Pmsr:nhaobstr\ndu&n the pelviareterk jumction.
really Is due to obstruction (Fig. 74) If1t is doe to ureterfc reflux
from a contracting bladder rermplantation will not help the stua-
tion and some form of ileocystoplasty should bo considered. Whea
contraction occurs at a calycine neck a pyocalyx results and this
may be an 1ndication for a partial nephrectomy

Partial Nephrectomy
In carcfully sclected cases this operation has a most important
place in the treatment of renal tuberculotis, ance conservative
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wrgery in & potentially bilaternl disease 18 all importani - The danger
of Jeaving arcas of unsuspected infection behind may not be so

£ -___.L.L_'_._,‘ ,[\ :

Ba. 74 Bilatera! renal tubereubosls with systolic bladder  Mul
siricture formation at lower end of Jefi oreter  Micturat
cystography showed that the dilation at the kower end of the right
ureter was due to reftux rather than stricture formation.

$ET10U5 a3 on¢ might think, provided adequate sanatorium treatment
B available because there is good evidence to show that lesions too
small to give mdiologieal changes will heal with streptomyein etc.
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In bilateral renal cases, the need for conservatism 13 even more
important, and it is now possible to remove one grossly diseased
kidney and 2 portion of the remaining one or even to perform 2
partial nephrectomy on both kidneys (Semb 1949 1953 Hanley
1950) However many urologists 1n this country are so jmpressed
with the results of antibiotic therapy alone that distorted calyces
which wounld have been resected a year or 5o ago are now bemg
Ieft in sitn provided they are “ open, and the unn¢ i3 tubercle free
(Hanley 1957b)

1t is too carly to estrmate the long term results of partial nephrec
tomy 1n renal tuberculoss, but there are several series of cases now
under observation, and thus information will undoubtedly be avait
able in due course (Semb 1949 1953 1956 Hanley 1950 19572
Lattimer 1952, 1956 Jacobs 1953 Roas, 1953 Cibert, 1953)

Nephrectomy

For whatever discase this 18 an admission of failure

However when confronted with fallure urologuts agree that if
the ureter is seen to be wvolved &t the time of nephrectomy &
complete nephro-ureterectomy should be performed It should be
noted that ureteric obatruction esually starts at the lower end, and
that the dilatation progresses from below upwards. An early
stricture at the lower end of the ureter may not have produced any
demonstrable effects in the upper portion by the time the nephrectomy
18 performed. If however a long ureteric stump s left fn sirw this
stricture will become tighter and will often produce trouble later on.
Persistent holdup of the opague medium in the lower ureter dunng
excretion urograpby 13 often more reliable evidence of pathology 18
this region than direct observation of the condition of the upper
ureter &t operation.

Ureteric Obstruction

In many cases the renal lesion responds well to drug therapy but
progresuve stricture formation at the lower end of the urcter may
still destroy the kidney There are encouraging reports of the
resection of this portion of the urcter with reimplantation 1nto the
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bladder (Puigvert, 1955) and more work will doubtless be published
on this subject (Fig. 74)

Contracted Blsdder

One of the most disabling complications which can follow renal
tuberculoss 1s the contracted or  systolic bladder Even aftera

Fio 76. Extensive cakification in long standing contracted fuberci-
loos bladder

nephrectomy has removed the primary source of tubercnlous lnfec
tion and cven though the remaining kidney be free from mfection,
2 severely ulcerated bladder may continue to contmct (Fig- 75
Eventually rts capacity 15 s0 reduced that frequency s increased (o
the point of incontinence, while severe back pressure effects on the
remaung kidecy finally prove fatal.

Modern aptibiotie Lybfmpy generslly provides rapid relief of
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symptoms in early cascs of tuberculous cystitis, and it Is to be hoped
that, if uleeration can be controlled before It has extended through
the mucosa to the muscular layers, the subsequent development of
a systolic bladder may be avolded.

Unfortunately the antibiotic egents are not of great help once
the bladder has become contracted due to fibrosis as opposed to
spasm (Fig. 75) or where calafication has occurred (Fig. 76) but
by controlling the active tuberculous ulceration these drugs have
made possible certain types of surgery undreamed of only a few
yeary ago  In place of intestinal or cutancous ureterostomy plastic
operations on the bladder itsell have been performed both to
Increase 1ts storapge capacity and to overcome ureteric obstruction,
and the preliminary reports In many cases are encouraging. These
mclude ileocystoplasty which 15 discussed on page 200

Future Developments

The search for new or improved antibiotic drugs contmues
Oxytetracycline (terramycin) has been found to delay or prevent the
onset of streptomycin resistance (Rothstein and Johnson, 1952) and
of somand resistance 1n pulmonary tuberculosis (Stewart, Turnbull
and Croften 1954)

RBarry (1955) has produced some interesting antituberculosls agents
by condenung oniazid or p-amino-benzol-thiosemucarbazone with
polysacchandes which have been oxidised by perodate, and develop-
ments along this Line of research will certainly continue.

It is hoped that the next few years will produce further great
advancesin the conservative treatment of genito-urinary tuberculosis.
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CHAPTER 13

SURGERY OF THE ADRENAL GLANDS

THE surgery of the adrenal pland Is of espeeal interest to the
urolopist, since many of the nvestigations employed 1n a genernl
urologcal practice such as pyelography penrenal msufflation and
renal arteniography may be invaluable in the diagnosis of adrenal
pathology  Apart from this, the surgrcal exposure of the adrenal
gland presents no new problem to the urologist, who is used to
overcomung greater difficulties n this area than those generally
associated with adrenat surgery (Figs. 77 and 78)

Until quite recently the complete removal of both adrenal glands
resulted 1n death. The removal of one adrenal was a hazardous
procedure unless special precautions were taken to ensure that there
was another gland on the other side while attempts to reduce the
overall functioning tissue by bilateral partial resections were always

hrt or miss.”

Howmever the introduction of cortisone by providing adequate
cortical replacement, gave a great impetus to adrenal surgery and,
although all of today s indications for total adrenalectomy may not
stand the test of time, the researches that have been made possible
may well lead to great advances in the study of cancer hypertension
nd endocrine disturbances in the near future.

Adrenogenital Syndrome

Ths Is clucfly encountered 1n childhood 1n the form of the female
pscudo-hermaphrodite and s due to adrenal cortical hyperplasia
More rarely it may be duc to & tumour of the cortex, and the differen-
tal duagnosis may be extremely difficult In both cases the total
urmary 17 ketc ids are d If h cortisone 13
tdministered, the urinary 17 ketosteroids are reduced to normal In
cuses of simple cortical hyperplasia but are not affected 1 the
Presence of cortienl tumours (Hodges, 1953) This 3 a most

301




242 SURGERY OF THE ADRENAL GLANDS

important diagnosuc point, since the hyperplasia can be treated
very successfully by cortisone therapy alone (Williams, 1954), while
adrenalectomy 13 the only hope for the tumour cases

Cmsbing’s Syndrome
Whether this condition 15 duc to bilateral hypertrophy ;f the
adresals or to cortical tumours, surgery is the treatment of chowe-
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In hypertrophy cases the whole of one gland and most of the other
Is removed, the operative procedure being rendered relatively un
eventful provided that adequate pre and post-operative cortisone

Fo 78 Ld'udrzm.!fhnd. The blood rupply b variable.
rom the reglon of the cnms of the phrnpz}

::p!wcmcnt therapy is used  In the tumoyr cases the opposite gland
almost invanably atrophic, but here again the mtroductlon of
:-"::0'1‘1; has rendered the post-aperative course much tmoother
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Pheochromocytoma

These tumours, though generally arising from the adrenal medulla,
may also occur in any sympathetic ganglion tissue 50 that they are
not infrequently multiple (16 per cent are multiple according to
Cahill (1953)) and may be found anywhere along the aorta or its
mam branches. In fect Zimmerman (1953) and his colleagues
described a case presentiog as & pedunculated tumour in the bladder
caising hematuria.

Although the classrcal syndrome of these tumours is one of
paroxysmal hypertension they may prodace 2 sustained nse m
pressure and the chmical preture 13 then identical with essential
hypertension. Pharmacological tests are very valuahble in dmgnosmg
these tumours, but false results may occur if various other drogs
such as narcotics, sedatives and the new hypotensive agents are
given at the same tme  Kyale (1954) found that histamine was the
most reliable test drug to usc i the paroxysmal cases, while phento-
lamine and piperoxen were the best in sustained hypertension. He
also points out that multiple tumours and malignant tumours are
commoner in the sustamed than m the paroxysmal types of hyper
tension, while at operation, if there 15 not a marked fall of pressure
when the mass 13 removed, oneshouldrmpcctthcpmcnccoffunhcr
tumour tissse.  Most writers on this subject recommend an antenor
abdomnal approach so that an extensive search can be made for
accessory tumonr masses.

The pre-operative radiological demonstration of a largs tumont
erther by aortography or penrenal msufflation b very belpful, but
even the existence of one large mass does not exclude the presenc®
of other smaller oncs, while the radiological findings will always be
negative with small tumours.

Totsl Adremalectomy for Maligaant Hypertension

The avalabuiity of cortrsone has led fo a renewed 1nterest in the
problem of tresting malignant hypertension by adrepalectomy In
the past varymg results have been claimed for this type of surgery
which generally took the form of a tota] removal on one sideand e
subtotal resection on the other  If too much glandular tissue 23
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left in siru the effect on the blood pressure was negligible, while if
too much was removed, death cnsued  Adequate replacement
therapy has altered all this and bilatera! total adrenalectomy 1s now
a relatively safe surgral procedure  In favourable cases the hyper
tenwon is reduced, while in a majority of patients symptomatic relief
of the cardiac falure the papilledema and the headaches 1s so
marked as to make the operation worth while even 1f the pressure
18 vnaltered

Very severe arteriosclerosis may prevent a fall in the duastolic
pressure, and is considered by some to be a contra-indication to
sdrenalectomy (Crooke 1954) However 1t is not always possible
to decide before operation whether the arteriosclerons is too
advanced or not, and much more expenience is necessary in ths field
The one definite contra indreation to surgery 1s renal failure  Once
fasture fs established (urea clearance of under 50 per cent (Harmson,
1952) yat s progressive and the patient dies in uremn, in spite of 2
reduction in  hypertension  cardiac failure and any other
Symptoms.

Several encouraging reports have appeared in the hterature
recently especaally one from Hartwell Harrson and his colleagues
(1952) which the author can support from personal expenence
(Hanley 1954) So far only cases of established and often advanced
mahgnant hypertension have been operated upon.  Severe cardiac
fallore and extennive eye changes are no bar to surgery being in fact
damatcally improved by the operation but renal fatlure is an
absolute contra indication and 1n the authors view no further
Progress will occur in thus particular field unlexs surgery can be
performed at a much earhier stage, preferably before or when the
first rise in blood urea 1 detected

There are many unexplained features of this problem quite apart
from the fact that we do not know the mechanism whereby adrenal
ctomy produces such o marked clinieal improvement in these
Palients, and 1t is becoming increasingly obvious that the hyper
tension per re 15 not the important factor  In the author sexperience
there is no guarantes that the blood pressure will fall after operation

‘]’;;)hedmlal improvement can be drematic and prolonged (Barnes,
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Adremalectorny In Disbetes

It hes been known for some time that adrenal cortical function is
duisturbed in diabetes (Wortham and Headstream, 1953) and that
this disturbance 13 probably due to the degenerative vascular changes,
which are proge to occur especially in the younger patrents

The carliest signs of diabetic [ar changes are detectable 1n
the retmnal vessels, and are followed by a generalised artenoseleross
which precedes hypertension, progressive blindness, and renal failure.

Bllateral adrenalectomy has given encouraging results i such
cases (Headstream and Wortham, 1955) and the aathor can vauch
for the dramatic improvement 1 vision which may result. Here
again however surgery must be carned out before severe remal
damage has occurred, and there must be much closer Laison between
physician and surgeon if further progress is to be made.

Adrenalectomy for Cancer

The beneficaal effects of castration in cases of carcmoma of the
breast and prostate have been recognised for several years. In the
same way the admumstration of the male sex hormone to femak
breast cancers, and astrogens to male prostatsc cancers, has demon-
strated the very closc link between these types of growths and the
endocrine system, with the resolt that they gre now consdered to be

hormone dependent cancers. It was also known that castration
stimulates the adrenal cortex to replace the particular hormone
origmnally produced by the gonads, male or female so that the next
bgiﬂlpmctdmwutouymdmno‘eallthead:cmlcoml
thssue as well as the gonads, Until qute recently this was impossible
in the human patent, smce before the advent of cortisone Ife conld
not be sustained without the presence of some adrenal tissue

To Huggins (1945) must go the credit for pumsulng these theorres
relentlessly dunng the years before adequate replacement therspy
was available, and for eventually presenting a $errs of quite hope
lessly 1noperable breast and prostatic carcinomas whose lives had
been rendered infimtely more comfortable following total adrenak
ectomy and cortrsone replacement therapy (Huggins and
1951 1952)
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Since then the procedure has been adopted 1n centres all over the
workd where cortisone is available

H T Cox (1947) was the first Brithsh surgeon to perform a total
bilateral adrenalectomy for carcinoma of the prostate but since then

“several seres have been reported (Cade, 1954  Fergusson 1954
Hanky 1954b Pyrah 1954) and It 1s now possible to form some
dea of the value of the procedure

Prostatic cancer can be very adequately controlled for many years
by cstrogen therapy and orchidectomy and no urologist would
recommend adrenakctomy as a routine procedure  However where
there are extensive bone and viscernl metastases or when the disease
looses its response to astrogens, then adrenalectomy may afford the
patrent marked relief of pain and some increased expectancy of Lfe.
In general, however, the results in prostatic cancer have been
drappointing,

In contrast to prostatic cancer the results in breast cases are more
encouraging, and the author has one patwent alive, well and active
nearly four years after adrenalectomy at which tune she had
muluple skin and bone metastases, bilateral pleural effusions and an
ukerating breast growth which has since healed

So far only prowths which are noperable or which have recurred
after surgery or radiotherapy and which may have extensive
metastases, have been treated by adrenalectomy but 1n spate of this
stringent selection the results have been dramatic in many cases, but
here agnin the nltimate end 1s only delayed.

It may be that in future we should operate upon these cases earlier
or that we should attack the piturtary gland instead of or as well as,
the adrenal gland, but at least this work has centred attention on
the hormone dependent  tumours from another aspect.
Substitwtion Therapy

The removal of both adrenal glands causes death unless adequate
feplacement therapy is carried out with cortisone Hugglns and
Bergenstal (1951) described their routine system of pre and post
openative therapy which consusted of

Day before operation  Cortisone, 50 mgm 6-hourly DOCA

3 mgm.
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Day of operation Cordsom:, 150 mgm. 1 hour before opers

Conuonc, 50 mgm. 4hourly after opers-
tion,

DOCA 5 mgm.

Operation day + 1 Cortisone, 50 mgm. 6-hourly
DOCA, 5 mgm

. +2 Cortisone, 50 mgm. 12 hourly

+3 Cortisone, 50 mgm 12 howrly
. +4 Cortisone, 50 mgm. 12 hourly
, +5 Cortrsone 50 mgm. 12 hourly
Although many surgeons have made minor modifications, the
general principle remams nnaltered, elthough DOCA would not
appear to be necessary provided salt loss 13 corrected, while many
surgeons prefer to give cortisone by mouth for at least forty-eight
hours prior to operation  Absorption from the gut would appesr
to be more effective than from the muscles.
1t 13 generally possible to mawntain patients on a cortlsone dosage
of 25 mgm. twice daily after the first week.  Sodlum chlonde (3 G)
should be grven in tablets or capsules to combat the danger of exces-
ve salt Joss, Thus subject is dealt with more fully in the chapter on
carcmoma of the prostate

REFERENCES
Barnes C. G (1956) Qmart J Med. N.S 25,572

Cann, G F (1953). Bull New York Acod, Med., 29 74

Cox, H T (1947). Lancer 2,425

Crook®, A C (1954) Proc Rov Soc. Med, 47,999

FrrgussoN 1 D (1954). Proc Roy Soc Med., 47 1007

Hanezy Howarp G (1954) mxaysacmd.,ﬂwll

Hanrey Howarp G (1954b)  Proc. Roy Sor Med, 47

Haxapson J H THomn G W nndCamanM,G(l”Z) 7
Urol 67 405

HeapstrEAsr J W and Womtnam J T (1955) J Ul 741

Hooos, C. U (1953) J Urol 70,343

Huoans, C. and Scorr W W (1945)  Amw Sarg., 122, 1031



RLFERENCES 249

Huoans C. and Brrarnstar, D M (1951) J Amer med Ass., 147
101

Huaara, C. and BraaenytaL, D M (1952). Cancer Res 12,134

Kyax, F U eral (1953) Arch Swrx., 68,769

Pyram, LN and Swipoy R. G (1934) Lawcer 1 1041

Pyrar, LN (1954) Proc Roy Soc Med 47 1002

Wniang, D 1 (1954). Proc Roy Soc Med 47 1000

VortHAM, J T., and Heapstaram J W (1953) In Seve, H
Homare, A. “Third Annual report on Stress  Montreal

1 J Bmov R.E. and MacManoy, H E. (1953). New

Engl J Med 249 25



CHAPTER 14

SUBFERTILITY

IT can be admitted at the outset that the many recent advances in
our knowledge of human subfertility have been largely coneerned
with the innumerable causes rather than with any dramatic improve
ments in treatment,

One major advance, however is the realisation that the male 1s
probably at fault in & sabfertrle marriage quite as often as the female
partner so that the responubility of investigating and treating this
problem rests with the urologist just as much as with the gynecologist

This 13 quite & new conception, since in the past a case of oligo-
z00spermia was referred to the endocninologst, while azoospermia
was considered hopeless, but today the urologist can often help such
patrents at least as much as the endocrinologist, so that a close haison
between the three specialitres and a full investigation of both partners
13 exsental in any subfertile union

Before & normal conception can occur normmal spermatozos must
come into contact with a normal ovum whilst 1t 1s in the Fallopian
tube or uterine cavity It 1s believed that though the ovum only lives
for about twenty-fonr hours, the spermatezoa can survive for several
days in the female tract. Intercourse must therefore take place at or
Just before ovalation if fertilisation 1 to occur  Explanation of these
simple facts will frequently result in an 1mmedute pregnancy in
women who have failed to concetve though both partniers are normally
fertile

Ovulation
Most women ovulate on the 11th-14th day of the menstrual cycle
The body temperatare usually rises several points of a degree In tho
second half of the cycle and the ectual tirae of ovalation 13 frequently
marked by a sudden drop followed by @ sharp riss os shown In
Fig. 79 The keeping of such & chart gives much useful nformation
2%
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in the study of these cases, though the estimation of the actual ime
of ovulstion is not always reliable  Many women do not ovulate
with each cycle, while the actual day of ovulation may vary anda
more accurats estumation of this date would be mvaluable 1n treatimg
certain types of disorders

Farnis (1951 1946} has Introduced a rat test which he clams is
accurate to within a few hours  The patients urine Is injected daily
into a special Wistar rat which is killed shortly afterwards. If
ovulation has occarred the injected urine produces a hyperemua of
the rat ovarles readily detectable macroscopically Although thes
test s of great academuc interest, 1t 13 always likely to be too expensve
to employ as a routine measure in tius country

Vartous other changes occur at ovulation such as the alteration
in the consistency of the cervical mucus which, though normally
thick and opaque with a high cellnlar content, becomes thm and
clear with very few cells present. In most women the muces 15 oaly
receptive to the sperms when 1n this condition (Jackson ef al,, 1948)

Alterations 1n cervical mucus, including the existence of & defimite

cervical hostility  to sperms, are conwidered very mportant by
several workers (Barton and Wiesner 1946 Shotton, 1951)

Post—coltal Test

Although sperms are rapidly killed by the normal acid vagmal
secretions, examination of the cervical plug of mocus 12-36 hours
after mtercourse at ovulation time wll show muflions of actively
mobile sperms  If this test (Huhner 1913) is postive the make
partner 13 unlikely to be at fault, but if the sperms are scanty
sluggish or absent, further investigation is necessary A
test 13 frequently the mmplest and quickest way of discovenng
difficulties 1n the sexual act which no amount of questionng can
chicat.

Semen Examication

Macleod (1950) examined 1 000 men whose wives hldconccﬁ
and were therefore known to be fertilo and found that under h
cireumstances 20 nullion sperms per ml was the lowest Iimit
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normal. It Is obvious that there is no sharp dividing Iine and that
a lugh degree of fertility in the woman can compensate for a low
sperm count and vice versa  Several nstances are recorded where
coneeption has occurred 1n spite of extreme oligozeospermia under
the million per ml (Moore-White and Barton 1951) and this in
assocuation with the fact that the count can vary enormously over
a short spacc of time (kennedy Richards and Bishop 1951
Dawvidson, 1952) should make one very puarded in giving a quite
hopeless prognosis to a man who has any live sperms, and also In
assessing the value of a particular form of therapy

Much important work has been done recently on the morphology
of spermatozoa, and upon the methods of counting and estimating
motility (Hotchkiss, 1945 Harvey and Jackson 1945 Dawvidson
1949 Barton and Wiesner 1946) Unfortunately many reports
upon a sperm count are practically valueless and, to quote Davidson
(1952) & semen report which states that spermatozoa are present
and motile 15 2s completely meaningless as a blood count which
informs us that red and white blood corpuscies are present.

Dawd iders that the minimal data which a report should
e po
provide are
(a) How the sp was collected—n d p is
uscless,

(b) The age of the specimen. If over two hours the motility
figures mean nothing,

() The volume density of sperms per ml  Percentage motih
and incdence of morphological abnormalitles. v

The volume s important because 1f 1t 13 below 1 5 ml too much
may be lost in the vagina if the cjaculate was not directed at the
cervix. . Also the buffering action of the seminal vesrcular fluid may
£ot be able to protect the sperms against the normally acid voginal
secretions.  In an excellent account of his expenences with over
7,000 analyses, Davidson (1951) found that the lower limut of normal
sperm density In his series was 40 million per ml., while the average
motility figures ranged from 40 to 60 per cent anything over 70 per
et beng very rare 35 to 40 per cent of abnormal forms were
found 1n the semen of fertile men while less than 10 per cent was
ncommon & higher incidence than 50 per cent probably indicates
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other less casily detectable flaws in the whole sperm population, and
he considers there 13 some evidence that fertilisation by such semen
may lead to spontaneous abortion This view 1s held by many
but as yet there is no statistical proof of the assumption.

In quite recent years the biocherustry of the sermnal fluid has
been studied by vanous workers, and reviewed by Mann (1%49)
The spermatozoa is dependent for its survival on nutrient substances
1n the seminal plasma and perhaps from the female teact.  Froctoes,
formed chuefly by the seminal vesicles, 13 a vital constituent of tho
scminal plasmz and undergoes elaborate changes under the Influence
of the enzymes in the sperm cells thus providing a source of enctgy
while aitric acid and acld phosphatase are added to the semmal firid
by the prostate  Castratlon or nutrional deficiency completdy
abolish the secretion of fructose cltre acid end phosphatase fo
the semunal plasoa (Lutwok Mann and Mann, 1950) but how
important this is clmically we do not know An interestiog physio-
logical fact is that the sperms do not normally come 1nto contact
with the seminal fluid until ejaculation takes place, so that thes®
biochernscal factors cannot influence the maturstion or storage of
the sperms ous to this occurrence.

Attendonpl:.tﬂmutly been paid to the releaso of hylurontdase by
sperm cells but t 13 uncertain as yet whether this phenomenon ks
concerned with the penetration of the ovam or not (Kurnock, 1950)

Testicuar Blopsy

Atm‘ﬁcu]arb{opsymnbcca:ncdomunderlocnlanmbmﬂif
desired, but its valge 1n the trestment, as opposed to the research,
of male stenlity 15 being doubted by rmany workers (O Contof
1954 personal commuarcation) In cases of oligozoospermit
repeated semen examination by an experienced semnologist will be
much more relible than a biopsy whilo m cases of azoospermis 'r
clinrcally well doveloped testicle will nearly always show Mdmcﬁ:;
some spermatogenests on biopsy The converse iy unfortunately
10t true and I have encountered s¢veral men with counts rangung up
to 5 million per ml where the biopay sections presented & pictir®
1n keeping with almost completo azoospermnia.
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Momps

Amumpsorchitisat puberty or later wall produce testicular atrophy
for which there is no cure  The atrophy is thought to be due to
mtratesticular tension for which inasion Into the tunica albugina
was recommended by Wesselhaelt and Yose (1942) but Charny and
Meranze (1948) from their pathological investigations did not con-
sider that pressure was the cause of the atrophy More research is
required into this problem 1f only to discover why every so often
a mumps orchitis is not followed by atrophy From the treatment
pomt of view incision or multiple puncture of the tunica as recom
mended by Kenneth Walker (1948) should be seriously considered
since immediate clinical relsef s afforded and at lcast no harm 1s
done.

An orchitis followed by atrophy and clinically similar to mumps
may develop without any parotid swelling. Of greater jmportance
13 the fact that many cases of inexplicable orchitis occurring in infants,
unassoclated with parotd swelling, may be due to mumps. The
author has observed three such cases which were all followed by
testreular atrophy while Connolly (1953) has reported three well
documented examples supported by serologscal tests. Evenso mna
review of nearly 500 subfertile men (Hanley 1955) only one case of
complete stenlity resulted from bilateral mumps orchitis  There
were twelve unilateral atrophic testicles due to mumps, but the cause
of the subfertility lay 1n the other testicle in each case.

The commonest cause of a poorly developed testicle throughout
the seties was delayed or ncomplete descent.

Undescended Testls

It has Jong been accepted that a man with bilateral undescended
testes will be stenle and that such testes should be brought down
b‘fmpubcrtyifnonnnldmlopmcnlulooocur It 15 very doubtful
whether n truly undescended testicle will ever come down spon-
tancously at puberty In fact Scorer (1955) has shown that the
madence of undescended testicles in 2000 full term 1nfants was
4 per cent and that the majority of thesc 4 per cent descended by
the third month. After threo months descent was slow and 1n-
complete. By the end of one year only 0 7 per cent were still retalned
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and this figure 1 50 close to the meidence of the condition m adults
(g1ven by many workers) that Scorer concludes that complete descent
does not occur after the first year and probably only rarely afier the
third month. My own observations show that evenifa  retractile”
testicle does eventually stay down, 1t s generally poorly developed.

Delayed surgery is acknowledged as valueless if the testicles are
not elready weil developed, and even then the prognoms 1s poor
It is probable, therefore, that many orchiopexy operations are
performed too late and that the best time {s well before (2-3 years
old) pot just before puberty A factor not generally realssed s that
even an apparently ful result from orchiopexy may be merely
cosmetic as far as spermatogenesis Is concerned.

However Davidson (1952) has seen several patients whose festibty
was at least adequate following orchiopexy operations  and every
effort should be made to bnng testes into their normal ponition well
before puberty

Complete Aroospermia

One could assume from the French and Amerrcan hterature that
gonorrhaa 1s the chief offender {n male sterility but this 18 certamly
Dot 50 mn Britain A recent survey of 148 cases of
(Hanley 1955) showred that the commonest cause Was sofme cozt-
genital defect in the condocting system, Gonorrheea was responsible
1n only 9 cases. Tuberculous prostatovesiculius and bilateral mumps
orchifs accounted for 14 and | case respectively while traums
sccounted for 9 more  Total azoospermia wath clinically developed
testes a0d no history of an epididymo-orchutis is probably due to
some congemtal obstraction or efror of sperm coaduction. I the
epacalate volume 13 normal this obstruction 18 unlikely o be in the
Tegion of the ejaculatory ducts but rather at the festreular end of the
vas

Several of complete sbsence of the vas have been
recorded recently by Young (1951) Merren and Kefly (1952) Haaley
(1955) and others, while fadure of unson of the vas and epldidyfﬂm‘{-
oroﬁhccpdxdymhnndbodyoftbﬂcsﬂdc.mlﬂdﬂa{m
are probably much commoner than we realise (Fig. 80).
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Treatment of Azoospermla
Gonorrheal obstruction in the tail of the epididymis can be over
come by epididymo-vasostomy provided the vas is patent and a
fuceess rate of 70 per cent or more can be expected (Fig 81)
Traumatic damage to the vas deferens can be repaired with success
provided the ends can be approximated without tension, and this

nag
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fact should be more widely known (O Cognor, 1948 Handley
1950 Humphreys, 1953 Hanley 1955)

Unfortanately the majonty of cases are due to some congenetal
lesion, and even if an anastomoss can be established betwren the

(O] )
F 1 modified epldidymo-vasostomry operabon,  An
s Ammopmin:hanht.hcmmlupn texted by injecting
A monofilament nylon splint 8 osed to hold the

withdrewn fo about five days. (Handey 1935).
@ Showinz::l-pdalopmbrun\umhmlan:plnﬁum First
to

vas and the head of the epsdidymus, there may be & faclt I‘unhcr back
in the vasa efferentia, or the mech of sperm prop may
be at fault.

Thit problem requres much more rescarch, probably along the
Imes of the formation of a skin fistula or pouch (O*Connor 1953}




TESTICULAR TEMPERATURE CONTROL 259

or an artifical spermatoceke (Young, 1951 or Hanley 1955) from
which artifical insermnation can be carried out

Oligoroospermla

Much has been wnitten on the causes and treatment of oligo-
z00spermia but we still do not know why so many muilions of
SPermatozoa are necessary to enable one of them to effect fertilisation
vary about the numbers which constitute the lower limit
of fertility but a count of under 20 million per ml can be regarded
as subfertile (Macleod 1950) However fertilsation can and has
occurred with counts even under a million (Moore-White and

Barton, 1951 Hanley 1955)

Testicular Temperature Control

Spermatogenesis can be affected by many factors, among which
are small vaniations in testicular temperature.  The classical expen
ments of Moore and Oslund (1924) and Phillips and Mchenze
(1934) showed that charactenstic seminal degeneration occurred 1n
rams whose scrotums were insulated from the external temperature
Gunn and his colleagues (1942) confirmed this work and found that
the effects were not apparent 1n the semen unless the scrotum had
been insulated for at least 5 days. However quite recently in
Cambrdge, Glover (1955) has shown that the elevation of testicular
temperature by 5°C. for only 24 hours resulted 1n the sudden
appaannce of tailess spermatozoa 19-24 days after the expenment.

Davidson (1954x) has shown that 1n man the weanng of Y front
underpants which hold the testicles in close contact with the body
surfece has a depressant effect on sperm maturation while repeated
cold sponging of the scrotum has the opposite effect.

One of the main functions of the scrotum would appear to be the
Tegulation of testicular temperature  The cremastenc and dartos
muscles are capable of very marked and rapid contraction or relaxa
Uon, by which means they can alter the poution of the testicles,
thereby maintamng therr temperature below that of the body
geoenlly  Anything whuch interferes with the heat loss from the
“rotum results n clongation of the muscle fibres A raricocele acts
@ this way and aceounts for the long flabby scrotum and low

2
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testicles found in this condition. In the same way a Aydrocele will
also prevent loss of heat from the scrotum. An important featare
about hydroceles is that small ones are extremely difficult to detect
smce they may not transilluminate but even 5-6 ml of flud are

™ ) mmltddﬁm}ghﬁﬁfg
mtrument
right can be seen rectal the necdie thermo-
couple and an ordmary skin m
enough 1o alter the normal temperature differential by 2 C or more
The marked difference between the normal intrascrotsl tempera
ture and the general body temperature m the human make can be
demonsirated by means of a needle thermocouple and a calibrated
galvanometer  Such an apparatus 1 shown In Fig. 82. The resting
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body temperature 13 recorded by a rectal thermacouple. Skin
temperatures can also be recorded from vamous sites, while the
mntrascrotal temperature 1s recorded by a needie thermocouple
(Fig. 83) Whereas there may be a difference of upto 3 C. between
the intrascrotal and rectal temperature in the normal male a differ
ence of as little as 02 C. has been recorded in a large varicocele
(Hanley 1956)

83 Needle thermo-couple inserted into scrotal sac. A separato
needle can be wed 10 record the temperature from each wrotal
compartment, but In practie the temperuture difference between
the two sides fs too slight to be of importance,

Varicoceles and Hydroceles
Although minor degrees of these two surgical conditions aro
relatively common in normal young men they usually have no
demonstrable effect on their fertility This can easily be understood
when we remember that the sperm count 1n the normal fertile make
Tnges from as low as 20 million up to 200 million and more per ml.
A varrcoceie will probably be a serious factor i the first instance
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but could lower the count 1n the second mstance by 50 per cent and
still not affect fertility

There 15 now convincing experimental and chinical evidence that
a vancocele, andfor hydrocele can cause severe depression of
spermatogenesis 1n some men (Tulloch, 1952 Dawvidson, 1954
Russell 1954 Hanley 1955 1956) and that this can be improved
or cured by adequate surgtcal treatment of the varicocele or hydro-
cele (Davidson 1954b  Hanley 1956)

The sperm counts m men with subfertiity due to a failure of
temperature regulation are fairly typical  There 1s normally though
not always, an oligozoospermia well below 20 million per ml - while
Davidson (1954b) describes  an increased semen volume, rmpaured
morphology and motility and an excess of desquamated precursors
of spermatozoa,  If this picture 1s found in a physcally normal
man with bty developed testicles, whose only other chnical
finding 15 & vancocele or hydrocele one can state that he wail certaraly
be no worse following excision of his varicocele, while he may well
be rendered fertile  In actual fact where these standards have been
adhered to operation has mmproved the counts 1 20-80 per cent
of the cases and has resulted 1n many pregnanches mn previously
sterile couples (Hanley and Dawvidson, 1956).

Surgical Treatreent of Varicocele

Much valuable work on the blood supply of the testicle, etc, has
recently been published by Harnson (1949) snd Macmillan (1953
1954) who pointed out that mn the inguinal portion of the cord the
arteries are still large channels, easily seen and easily avordable so
that resection of the pampuniform plexus should be theoretically
safer if performed through an ingwnal than & scrotal mcision.
Indeed, the classical operation for varicoceles consists of resecting
a third, or other fraction of the thickness of the pampiniform plexus
via an inguinal ipcsion  However 1 long ago abandoned this
approach owing to the occasional development of a hydrocele
following Iigation of the vessels at this level

In the small or doubtful varietes a local excision of the separate
varicostties one by one through a scrotal Incision has proved effective.
It should be noted that the offending veins are generally accessory
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to the vessels contained within the fascial sheath of the pampiniform
plexus.  Indmscriminate igation of a portion of the pampiniform
column 1tself Is to be condemned

The pampiniform plexus drains 1nto three main channels, namely
the cremastere, deferential and spermatic, the most :mportant being
the last two  The spermatic veins are generally responsible for the
vancosities 30 that these are normally the only ones which require
ligation  In order to achleve this it Is necessary to expose the vessels
above the internal {nguinal ning. At this site the spermatic vens
have separated away from the deferential artery and veins and the
vasatsell and can be divided in perfect safety

The spermatic artery can also be sacnificed with impunity at this
kevel, but in actual practce it 1s generally a simple matter to preserve
1t when the veins are being tied

In cases where the whole cord 1s thickened due to increased
infiltration or in the large pendulous vancoceles without hydrocele
formation such a high ligation is the operation of choice.

High Ligation of Varicocele

A small 4 cm. incision about 3 cm above the Internal ning 15
deepened through the fascia and the underlying muscle layers are
separated down to the extrapentoneal fatty tissues  If this opeming
tsmade 2 cm above the internal ning the spermatic vessels are scen
running immeduately under the abdomunal muscles to enter the ring,
while the vas and 1ts own vascular bundle can be palpated as they
come up from the depths to join the cord and can be easily
avokded (Palomo 1949)

The patient can be allowed out of bed immediately after operation
and, apart from some scrotal wdema in the first few days, the post
operative discomfort 1s neghgible

Hormone Treatment

Apart from the work on temperature control, few recent advances
bave occurred in the treatment of oligozoosperma, though many of
the older drugs and hormones have been discredited  Vitamun B
3pPeans 1o be valucless In the male while testosterone can produce
complete sterility and should never be prescnbed without the
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guidance of an endocrinologist or for some spemfic mdication
Swyer (1953) has recently clamed that subcutancous implants of
testosterone (300 mgm.) caused a significant increase 1o the motility
and sperm density 1n twenty-eight out of a senes of fifty-nx males
whose counts were just around the lowest Lt of fertility (15-20
million per ml) Caset of extremo oligozoospermua or astheno-
spermiz did not respond

The marked depression of spermatogenesis produced by large
doses of testosterone 13 amd to be followed by recovery if the
admimstration 15 stopped 1n time  In some instances the count has
men above the previous level and this phenomenon has been
described as  spermatogentc rebound  Heckel (1951 1952)
treated forty four patients with intramuscular testosterone propion-
ate, until the counts approached azoospermic levels. Eighteen of
the men who were fully controlled and followed up subsequently
showed a return to or above the normal levels  Thus work has not
been fully confirmed in thus country where 1t 1s consdercd that
caution should still be used

Oral Contraception

Although contraception may seem out of place at the end of 8
chapter on subferulity its importance for the world as a whole
may be of much greater import

The value of a reliable contraceptive for oral usc in the aress of
gross under nounshment and over population, myght be very great
sndeed  Much animal work has already been done, and it 1s thought
that the presence of hyaluronidase 1s necessary to enable the sperm
(o penetrate the gel around the ovom (McClean and Rowlands, 1942
Rowlands 1944 Swyer 1947) In 1952 Marun and Beiler found
that phosphorylated hesperidin 1nhshited the enzyme action of semen
hyaluronidase and cffected an 80 per cent reduction in the conception
rete of their rats  The action was on the female rat and did not
mterfere with the eestrus cycle  Steve (1952) 1n an apparently well
controlled experiment admunitered phosphorylated hespendin to
300 known fertile couples and was able to prevent concepaon until
the drng was discontinued after which & further pregnancy
n 41 per cent The only failures were in two couples who did not
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take the tablets. The drug takes ten days to become effective but
fertility returns wathin forty-eight hours of cessation and it fs non
touc even 1n amounts twenty times the required dose  Should these
expenments be confirmed even with 2 much lower success rate,
Sweve s work may turn out to be of importance
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