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FOREWORD

THE past twenty five years have seen a very considerable advance in children s
urolo,

!mgevcd nstruments of sustable size increasing skill in thew use technical
advances 1n radiology bacteriology biochemistry and pathology have combined
to enable us to investigate and understand the urological disorders of childhood
with an accuracy demed to our predecessors The control of infection both of the
imter-current 1nfections 1n hospital environment and of those of the unnary tract
1tself together with the increased facihties available for the restoration and matn
tenance of vitality in sick children now make 1t possible to carry through major
operative procedures 1n the very young with equammuty Increasing knowledge of
the physology and pathology of the kidney and unnary tracts 1s gumding us to
wiser treatment and more enlightened prognosis

Many of the disorders familiar to urologists 1n the adult are scen 1 their
meipient stages 1o the child and their study 1n the young s therefore of great
practical value and importance

With such a background the experiences gained over the past twenty five
years or o are such that 1t 1s clearly a duty to record them for the guidance of
those less fortunately placed, and in the interests of children everywhere

Such 1s the purpose of this book It 1s intended to be very much a practicul
guide to diagnosis and treatment, and 1ts emphasis will therefore be found to be
on the climieal picture presented by the child upon the investigations needed to
establish diagnosis and upon the treatment to follow

There are still many uncertainties and unsolved problems 1n children s urology
and 1t is hoped the expenences here set out may inspire others to help 1n furthering
thetr solution

My own interest 1n this branch of chuldren s surgery may be said to have been
first stirred 1 1912 by seeing Geo E. Waugh to whom we all owe so much
successfully negotiating the passage of uretenc catheters 1n small children which
at that ime was no mean feat Thereafter interest quickened under the guidance
and 1nspiration of my late colleague O L. Addison a pioneer 1n the urology of
childhood to whose memory T gladly pay a very grateful tribute

It has been my happy lot to work at The Hospital for Sick Chidren Great
Ormond Street, with 1ts wealth of clinical material and traditional atmosphere of
enthusiastic service and devotion I tender my sincerest thanks to all my colleagues
there for the unceasing trust and loyalty which they have never failed to extend
to me I have indeed been blessed with great opportunuties

For the clinical work which provides the fundamental theme of this book |
cannot evade personal responsibility but 1n its preparation I have been most
fortunate 1n my two associates Each has provided a distinctive contribution based
on personal researches particularly 1n relotion to the relevant embryology
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'Sura
the infant, pain due to micturition frequently leads to retenti
nmon causes of dysuria are meatal ulceration caused by ‘‘ammo
ssibly associated with a meatal stricture

In the girl, congenital or inflammatory adhesion between the |
imonia burns of the vulva are corresponding causes Apart from
1ses of cystitis and calculus, we have seen severe dysuria leadn
nplhcating the excessive use of sulphamerazine which forms a y
» bladder (see page 53)

tention

already mentloned‘,j complete retention of urine 1s most commo
d spasm, and the impaction of sulphamerazine crystals in the ur
ys has been encountered by us on 6 occasions These blockages
itrumental dislodgement with a probe under anaesthesia Chror
e 1s fully dealt with later, but as a symptom 1t usually presen
erflow, or as acute superimposed complete obstruction The
1g periods between acts of voiding (for instance the child wi
iter once a day) should lead to suspicion, and the measurem
ine becomes a necessary part of investigation Bladder sensation m

continence
rinary leakage must be related to the normal development of u
it broadly falls 1nto 3 types

dribbling (day and night) or, in the tiny child, squirts of u
minutes, this 1s often associated with chronic retention, -
) the more or less involuntary voiding of larger quantities (2-3 ¢
at intervals) with or without residual urine , this occurs in sevei
certain types of chronic retention,
1) the vertical incontinence, where there 1s a leak only when the ¢
but not when 1n bed, we have come to associate this partic
feature with the presence of an ectopic ureter, though 1t does
forms of “‘functional enuresis’’ 1n boys and girls

he quantity and concentration of the urmne

| the urology of childhood, the interpretation of polyuria, oligu
ust take into account the normal physiological variations whi
us period of life

It has been estimated that the normal infant during the first year
. the urine about two-thirds of 1ts fluid intake In the first few day.
scanty for various reasons, such as low intake, low blood pressur
lood flow Fluid loss from vomiting or diarrhoea may reduce
unces a day
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SYAMPTOMATOLOGY OF URINARY DISORDERS IN CHILDHOOD

The specific gravity of the unne and hence 1ts colour 15 greatly reduced 1n
the first year of hife in contrast to the older child. This is a natural association of
the infant s general immatunity shown by the mability of renal tubules to produce
a markedly hypertonic unne (sec page 28) The normal vanations of speaific
gravity are so wide that special control 15 necessary if the test 1s to be of chnical
significance In hot conditions the relatively large surface area of the child mokes
him particularly susceptible to excessive loss of fluid by the skin and chidren
n such ploces as residential orthopaedic institutions exposed to the sun and air
with regular controlled flud intake are particularly prone to relative dehydrauon
Despite these natural vamations for which due allowance must be made
observations of the unnary output and the specific gravity often afford valuable
nformation

Haematuria

There 1s no need to emphasize the senous significance which must always attach
to the passage of blood 1n the urine It must first be established that the source 1s
m fact m the uninary tract Bleeding from vagina or bowel must obviously be
excluded and this 1s not always easy in children

The passage of blood 1n the urine 1s rarely neglected Fear on the part of the
mother usually means a very early investigation The classification of haematuna
commonly employed 1n adult urology ( painless and painful )isless applicable
to the child especally to the infant Bleeding from a meatal ulcer 1s the commonest
cause of haematuria n little boys The story 1s quite characteristic there being
the usual pain and musery of the sore meatus scabbed over and then breaking
open at each voiding. To this 1s added the alarm of a few drops of bright red
blood at the beginning or end of micturition

Red urine of startling appearance may be due to extracellular pigment ingested
1n beetroot or dyed boiled sweets The climician will not be deceived In genuine
haematuna the blood component settles on standing and the presence of red
blood cells 1s easily confirmed True haematurta may be accompanied by pain
which may have 1ts ongin n the passage of a clot crystals or calculus, or 1n
association with acute infections in which haematuna 1s seen not infrequently
Most often pain 1s absent.

Senious hacmaturia usually painless, 1s a presenting feature of Wilms tumour
more often than 1s commonly supposed Recurrent bouts of slighter blesding are
common in hydronephrosis and may also provide important evidence of renal
tuberculosis Trauma may of course produce frank blood 1n the unine and 1t 1s well
to remember that the recent administration of sulphonamides can be responstble

In the course of general diseases, such os the purpuras leukacma and bacterial
endocarditis hacmaturia 13 an expected incident, but 1t may be the 1nttial mam
festation The most important differential diagnosis however 1s from glomerulo-
tubular nephntis 1n its 1mitial stage Apart from the general features of the disease
the presence of casts 1n the urne 1s usually confirmatory

Finally the rare forms of haemoglobmuna must not be forgotten Paroxysmal
nocturnal haemoglobinuna, the Marchiafava-Micheli syndrome (Marks 1949)
und other form of porphyrinuna congertal or acute which occur from ume to
time, must be watched for (Ashby and Bulmer 1950)
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UROLOGY OF CHILDHOOD

Cloudiness and pyuria

A parent sometimes observes that a child’s urine 1s “‘thick’> Most often the
cloudiness 1s due to phosphatic deposit in the urine when 1t cools, but we have
seen numerous children whose urine 1s cloudy with phosphates at the time 1t 1s
passed Such a finding s of very great importance where there has been infection
or stone, but in the otherwise normal tract this phosphaturia 1s unimportant It
indicates lack of water intake and alkalimty ‘

Turbidity which persists when the urine 1s warmed and acidified must lead to
microscopic exammnation Frank pyuria 1s a common finding in children with
dilatation anomalies of the urinary tract Sometimes the urine resembles pus and
1s too thick to be passed normally Ropy mucus adds to the difficulty The retention
which occurs 1n bladders affected by spina bifida 1s a common precursor to such
a condition

In the neonatal period, meconium passed from the urethra indicates the presence
of recto-urethral fistula associated with the more severe type of imperforate anus

Pamn
It 1s seldom easy to assess degrees of pain in childhood Considerable shrewdness
and close observation are necessary Often there 1s only the history to guide us,
and the version given by parents or other adults concerned may easily be
exaggerated or the reverse Children themselves vary greatly in temperament
and 1n their response to pain In infancy restlessness, whining and feeding
difficulties may be indicative of a disordered urinary tract as they are of indigestion,
and the two are of course often associated Severe parn 1s registered by the nfant
in screaming and kicking, which i1s perhaps best illustrated when micturition 1s
attempted 1n the presence of a meatal ulcer

In older children the burning, scalding discomfort and dysuria, which charac-
terize urinary infection, offer no great problem in recognition, but urinary tract
pain of a more deep-seated charactér may be very musleading, since the child
very commonly refers 1t to the abdomen

Tumour

Prominence of the abdomen due to bladder distension, the presence of hydro-
nephrosis or renal neoplasm, often leads to the clinical presentation of a child 1n
whom no other symptoms have been observed Routine examination of the
abdomen 1 a sick infant may reveal the hypertrophic ‘‘cricket-ball’’ bladder of
congenital bladder outlet obstruction, or, 1f distension has occurred, the bladder,
as in the older child, may contain 20-30 ounces and be impalpable as a “‘tumour’’.

Effect of deterioration in renal function
Chronic 1ll-health, recurrent sepsis, anaemia and retardation of normal growth
rate may each lead to routine investigations which in time reveal otherwis¢
unsuspected urinary disease

Lack of growth can be related to urinary disease 1n several ways There may
be a chronic uraemic state which leads to true renal rickets Renal function 1s to
an unknown extent controlled by piturtary or other endocrine influence, and a
disorder may simultaneously affect both renal function and body growth Chronic
urinary mfection and 1ts toxaemia may, by a simple reduction of the child’s
vitality and appetite, be responsible for its lack of mental and physical growth
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CHAPTER 2

CLINICAL EXAMINATION AND UROLOGICAL INVESTIGATIONS

THE chief symptoms with which we are concerned in urological cases have been
described 1 the previous chapter but the importance of an accurate fustory
regnrding the onset can scarcely be overemphasized and 1n the taking of the
history one must form some estimate of the temperament and mentality of the
child Defects of urinary control so common a feature of these ailments have
obvious psychological repercussions on all concerned but especially upon the
patient A sympathetic and confident approach 1s particularly important and
bnngs 1ts full reward 1n co-operation trust and gratitude

General examination

Due note 1s made of the child s physical development complexion height and
weight. In many of these children signs of general 11l health are surpnsingly few
On the other hand chronic unnary infection with the concormtant loss of sleep and
mental worry 15 bound to lead to some detertoration of general vitahity manifested
m defective weight, lethargy and anaema Senous renal deficiency wall be
evidenced 1n sallow complexion dwarfing and skeletal defects (renal rickets)

Clinical examination should be comprehensive particular note being made
of the condition of the teeth nose and throat, chest, lymph glands and skeleton
Upper respiratory infections (tonsillitis) have a considerable actiological association
with urinary infection A record of the biood pressure should be made as a routine
as will be seen from Table | the child has a relatively low blood pressure and
figures which may seem within normal hmts for the aduit may well indicate a
mild degree of hypertension 1n the child In the examination of the abdomen the
conditton of the ahimentary tract 1s of importance The intestine 1s the B coli
factory and its significance in relation to unnary infections should not be
forgotten Constipation has also much to do with disturbances of micturition and
attention to this point will be well repa d

The lower pole of the right kidney 15 normally palpable 1n children and both
kidneys are placed lower in the abdomen 1n the young infant than during later
Ife Any undue enlargement, tenderness or tumour in the renal area must be
noted The line of the ureter 15 carefully investigated for tenderness very rarely
a grossly dilated and thickened ureter may be felt

The bladder 1n early life 1s vertically disposed and much more of an abdormnal
organ than 1n adults In children therefore the normal full bladder may be sur
prisingly obvious and palpable in the hypogastrium even when there 1s no question
of retention The external genitalia are carefully mvestigated for any abnormahty

A rectal examination often gives valuable information 1f only 1n confirming the
existence of constipation The prostate 1s scarcely palpable as a defimite structure



UROLOGY OF CHILDHOOD

TABLE 1

Blood Pressure in Boys and Girls (after Nizzoh)
(Based on the findings 1n 2,278 children, as quoted by Fishberg, 1939)

Boys Girls
Age
Systolic Diastolic Systolic Daastolic
(mm ) (mm) (mm ) (mm)
0-6 months 67 43 67 42
6-12 74 50 77 49
1-2 years 82 52 82 51
2-3 v 84 54 84 54
34 . 91 61 91 59
4-5 ' 100 67 93 . 59
5-6 . 104 70 100 70
67 97 65 100 67
7-8 . 101 65 106 70
8-9 R 106 69 109 73
o-10 11 77 112 | 72
1011, 117 74 118 i 76

during the first years of life, but distension of the proaimal urethra in some 1nfra-
vesical obstructions may occasionally be recogmzed Cysts of the utricle or even
vesical diverticula may be palpable as mid-line swellings, and stones impacted 1n
the lower ureter or 1n the bladder have also been detected by rectal examination

Urme

Needless to say, the urine should be examined immediately by the ordinary methods
In most cases the assistance of the pathologist 1s not required to nform us of the
fact of infection, though of course the bacteriology and drug sensitivity 1s an
essential guide to treatment Bacteriological examination should normally only be
carried out on a catheter specimen 1n the case of girls, but a clean specimen taken
with full observance of aseptic technique 1s usually sufficient for boys The first
few drops of urine should always be discarded even when passed through a
catheter since they are liable to be contaminated from the urethra Twenty-four
hour specimens may be required if the suspicion of tuberculosis arises In male
infants urine specimens must be collected by the method of strapping a test-tube
to the penis

In almost all in-patients 1t 1s wise to have a record of total fluid intake and
urimary output

Renal function tests

In children one can usually form a fair estimate of renal function from general
clinical observations before resorting to elaborate tests Blood urea estimations arc
valuable and are performed as a routine, though as an index of renal function they
are apt to be falsified by dehydration from vomiting and diarrhoea, particularly
in infants Readings over 40 milhgrams per 100 mullilitres may be taken as
abnormally high The specific gravity test 1s simple to apply and often gives a

6



CLINICAL EXAMINATION AND UROLOGICAL INVESTIQATIONS

\aluable indication of the degree of renal damage Urea clearance and concentra
ton tests are seldom called for in surgical cases in which we tend to rely a great
deal upon the intravenous pyelogram since this latter method gives an 1dea of the
function of each hidney rather than an over all value

Excretion urograpin
Excretion urography 1s the most important single 1tem 1n the nvestigation of the
urary tract and will normally precede any form of endoscopy since the
information provided by the radiographs often suggests what must be sought by
the endoscopist The intravenous pyclogram is o measure of renal function as well
as an indication of the anatomy of the pelvis and calyces and must be viewed from
both aspects The limitations upon 1ts use are imposed by senous renal damage
10 which case the dye will not be concentrated sufficrently to cast a shadow and by
the neonatal kidney which has not yet developed the concentrating power

In the young infant excretion pyelography may well present an nsurmountable
problem and under the age of 2 years it should only be attempted where the
information cannot be gained by any other method The intravenous admimistration
of the dye may well involve cutting down on a vein and there 15 much to be saud
for the intramuscular route using hyalase (1 milhgram 1n each thigh) to expedite
absarption  Concentratson s difficult to obtam in the mnfant and prelimnary
dehydration must be drastic It may also be wise to compress the urcters after the
admintstration of the dye Since it 1s almost impossible to eliminate the gas from
the nfant s intestines clarfication of the tenal areas can be assisted by the
admimstration of a Seidhtz powder which blows up the stomach with carbon
dioxide

In older children the routine should be as for adult pyelography Fluid should
be withheld for the preceding 12 hours m order to assist concentration and the
bowel should be as empty as possible The elimination of intesunal gas 1s not
usually achieved by the administration of aperients or encmas and 1t 15 wise to
have the child out of bed and running about for 2-3 days before the radiological
examination The solutions which may be used intravenously are shown
Table 2 Tt may be noted that the dosage given 1s higher than that commonly
recommended by the manufacturers Only diodone solutions may be used
intramuscularly

TABLE 2
—
BP ‘ Boots Glaxo } May and Baker
I(ogory)l l Urumbrin Pyclectan ] Uropac
Diodone \ Pyelumbrin Pyelosil ) Uriodone

(35 0r %0° )

Dose: 10 mulliitres <+ 1 milllitre for every year of age,

Exposures are made at 5 10 15 and 20 minute intervals after the injection and

after longer penods if secretion 1s delayed. These later skiagrams are often of the

greatest value 1n outlining the dilated upper unnary tract Lateral views of both
7



UROLOGY Or CHILDHOOD

kidneys and ureter may be of value, and 1t must be emphasized that 1n order to
make the fullest use of this investigation there must be close co-operation between
urologist and radiologist Excretion pyelography 1s not simply a routine procedure,
but should be dictated by the urologist, under whose general supervision it should
be carried out The timing of the later skiagrams should not $imply be left to the
radiographer but ordered by the house officer responsible after an examination of
the wet plates of the earlier exposures ’

If and when the bladder 1s satisfactorily outlined by intravenous urography, a
voiding cysto-urethrogram may complete the series and an estimation of the
residual urine may be gamed from a skiagram taken after micturition

For the proper interpretation of intravenous pyelograms 1t 1s necessary to have
a clear 1dea of the range of normal variation, and this can only be gained by
considerable experience of viewing these skiagrams The pelvis 1s 1n some cases
narrow and spidery, with an elongated upper calyx in others 1t 1s large and
entirely extrarenal The suspicion of cystic disease may arise 1n the first case, and
of hydronephrosis n the second, and only those accustomed to seeing many pyelo-
grams can give a reasonable opinion on the borderline cases In children it 1s not
uncommon to find that the whole length of the ureter 1s outlined 1n one skiagram
and the lower lumbar spindle 1s often rather wider than the pelvic segment

Cysto-ur ethrography

The frequency with which vesico-ureteral reflux i1s a feature of urinary disorders 1n
children makes the cystogram an unusually valuable investigation The use of
sodium 10dide as the opaque fluid 1s to be deprecated since it frequently has an
wrritant effect Diodone or 10doxyl solutions should be used at a concentration of
approximately 10 per cent and 1t 1s usually convenient to dilute one of the more
concentrated proprietary brands (for example Pyelectan 75 per cent 20 mullilitres
m 6-8 ounces water) The dye 1s injected through a catheter until the bladder
1s adequately distended and the child begins to complain The catheter 1s with-
drawn and an exposure made The child then voids and further skiagrams, both
antero-posterior and lateral, are taken during the act of micturition These voirding
skiagrams are of the greatest importance since dilatation of the posterior urethra
may be evident in them alone * In older children the density of the femora may
obscure the urethral shadow 1n the true lateral, and oblique skiagrams are then
required

Catheterization

In boys the introduction of a Jacques catheter (sizes 5-8E) seldom presents any
serious difficulty provided that the manipulations are gentle and the lubrication
adequate In cases of deformity of the posterior urethra, gum elastic catheters may
be required In infant girls the urethral crifice 1s occasionally difficult to find and 1t
should be remembered that the urethra 1s at first often directed backwards before
turming vertically towards the bladder The catheterization 1n girls 1s considerably
facilitated if, after the vulva has been cleaned with antiseptic, the labia are held
apart with a dry swab which will not slip upon the moistened surfaces

* We are grateful to Douglas Stephens for mmpressing upon us the value of voiding
¢y sto-urethrographs
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CLINICAL EXAMINATION AND UROLOGICAL INVESTIGATIONS

Residual urine

In infants with congemtal malformations tending 1o produce urinary obstruction
the shight trauma of cathetenzauon may precipitate acute retention possibly with
the ntroduction of mfection In such cases therefore esumation of the residuul
urine should only be undertaken after careful consideration and should not be an
out panient procedure In older children the dangers are not so great but care
should be exercised We have found 1-2 ounces of residual urine to be not unusuat
1n normal children

Chrstoscopy
Although cystoscopy and retrograde pyelography are somewhat more exacung
procedures, they are no less an essential part of urological investigation than i an
adult. For the examination of the bladder we are accustomed to us¢ 2 simple
cystoscope with a fixed telescope which 1s available 1n a size approximately
corresponding to F11 Single cathetenizing cystoscopes of the Ringleb or Swafi-
Joly pattern can be made of approximately the same size but the difficulties of
applying urologcal scales to instruments which are not circular 1n cross section
and the opumism of manufacturers with regard to the delicacy of their own
products, make 1t difficult to give an accurate calibration for all the instruments
used The usual double cathetenzing cystoscopes are about F14 The addition of
an irngating system Shghtly tncreases the size of the mnstrument and 15 seldom
required for a child s bladder as bleeding 15 so seldom encountered In infant girls
the examining telescope and single catheterizing instrument can be passed almost
from the time of birth so that retrograde pyelograms are obtainable duning the
early weeks of hfe In older girls of course instrumentation presents very little
difficulty The male urethrn on the other hand exhibits a considerable variation
1n calibre and no defimite statement can be made as to the age at which the vanous
instruments may be passed On the average however the examiming cystoscope
can safely be introduced from the age of 6 months but one 13 seldom able to use
the double catheterizing instrument until the age of 2 years or more At any age
forceful instrumentation 1s dangerous and cannot be countenanced

A general anaesthetic 1s essential with very few exceptions and the fact that the
chud 1s unconscious demands special gentleness and care 1n every detail of the
mamnpulations The child 1s placed 1n the dorsal position with the lower Limbs
flexed and abducted (see Fig 1) The parts are cleansed with cetavlon and the
towels adjusted A metal catheter 1s then passed the bladder washed out and
filled Metal bougies are passed up to the size of the cystoscope to be employed
These bougies should be of a special child s pattern wath a short and gentle curve
a3 the fully curved adult instruments are very difficult to manage The filling of the
bladder 15 best controlled with a hand on the abdomen and for the most part we
prefer to use a syninge rather than the wrigator so that the exact quantity intro-
duced may be appreciated The examining cystoscope 1s then passed for a
preliminary inspection

The cystoscopic field 1s relatively small and the identification of features at
first difficult but e xperientia docer The mucosa in general 1s relatively pale and the
wall thin so that interlacing muscle bands may be clearly seen but this normal
appearance Thust not be mustaken for the trabeculation of hypertrophy The

9



UROLOGY O CHILDHOOD

trigone 1n the child 1s less clearly defined than in the adult, the interureteric bar
less evident, and the mucosa 1n fainter contrast The trigone 1s disposed somewhat
more vertically and a bas fond 1s never observed The ureteric openings do not
always show up very clearly and some patience may be required 1n finding them.

Fi1G 1 —Position of child for cystoscopy Operating table adapted by detaching movable
section and fitting gutter knee supports The dramage tray runs out from beneath the
table The head end can be tilted downwards if necessary

As will be seen 1n later chapters, we attach considerable importance to the appear-
ance of the ureteric orifices, and mn them often hes the greatest interest of child
cystoscopy We have come to regard the injection of indigocarmine of little
practical value 1n children’s work, and 1n fact we hardly ever employ 1t nowadays

Ui eteric catheterization

The passage of ureteric catheters 1s, as a rule, perfectly easy, but there are many
circumstances 1n childhood which make for difficulty and on occasion one has to
admit defeat The small-sized catheters required are apt to be soft and are checked
by the shghtest obstruction of a mucosal fold Retention of the stylet may facilitate
the progress of the catheter but 1s apt to traumatize the wall Olivery tipped
catheters are casier to pass but are in scarce supply and are hable to break
Oedematous cystiis may make 1t difficult to detect the ureteric openings at all,
and even when they are seen attempts at catheterization may well faill Many of

the lower ureteric anomalies present obstacles which are difficult or impossible to
negotiate

10



CLINICAL EXAMINATION AND UROLOGICAL INVESTIGATIONS

In passing the catheter the centimetre markings must be noted with care as the
up approaches the pelvis as 1t 15 not difficult to perforate the kidney We have
expenienced this mishap on 3 occasions though fortunately 1n none of them did
the child suffer any inconvenience In very dilated ureters catheters curl up and
return on their track and may even come out 1nto the bladder again making
pyelography tmpossible

With the catheters 1n position specimens are collected 1n rubber capped test-
tubes attached to the child s thighs If the unne does not flow readily at once the
catheter may be cleared by mjecting and sucking back 1-2 mullilitres of saline
The differential specimens should be examined microscopically and the percentage
of urea may also be estimated to give an idea of differential function but
our expenence unne culture has not been of any value Orgamsms are very
rarely grown even when the lidney 1s grossly infected and 1t seems that with
these very small catheters, however carefully they may be washed through before
use enough formaldehyde remains in them to sterilize the specimens

Retrograde pvelograph,

The child 1s taken to the x ray table while stll anaesthetized or the shiagram 1s
taken 1n the operating theatre if facihties are avatlable A solution of 15 per cent
diodone may be used, the amount required varying very greatly from case to case
The normal renal pelvis holds approximately 1 millilitre of fluid for each year
of life up to the age of 5 or 6 which gives a rough idea of the amounts which
can safely be injected according to age If the preliminary intravenous pyelogram
has given some tdea of the capacity of the pelvis 1t 1s however better to judge from
this than to follow any set rule No force should be employed during the injection
since pyelovenous reflux will obscure the picture and rupture of a calyx may well
be produced by unnecessary pressure The wet film should be inspected before
the catheters are withdrawn and more dye injected 1f necessary Lateral skiagrams
and views of the ureter filled as the catheters are withdrawn are often helpful

Urethroscopy

For the proper mspection of the postenior urethra a direct vision or forobhque
telescope with irrigation 1s essennal We employ 2 sizes of instrument, F11 and
F13 the larger of which can carry a diathermy electrode or a ureteric catheter

In the male the verumontanum and the onfice of the utnculus may be inspected
and the condition of the vesical meatus and capacity of the proximal urethra
noted Distension cysts of the utricle mucosal tags and polypt may be recognized
and treated by diathermy The congenital valves which are so frequently respon-
sible for uninary obstruction we have not found easy to 1denufy urethroscopically

and certainly they cannot be seen with sufficient clanty to allow their destruction
by drathermy The bulging pocket on either side of the membrano-prostatic
Junction will often suggest the diagnosis but treatment, we believe 15 by operation

Anterior urethroscopy 13 seldom required although a small straight anterior
urethroscope 1s available

Cystometr)

This invesugation consists of a simple measurement of the intravesical pressure
duning the slow filling of the bladder through a urethral catheter Its use reveals
1
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the presence, absence or degree of sensibility of the bladder and indicates the
automatic response of the musculature to distension In the past this simple
procedure has been used mainly as a research method in cases of neurologic..l
disorder, and practically all that 1s known of the physiology of micturition 1s
based upon cystometric investigations

Delayed maturity of bladder control may be evident from the cystometrogram,
but 1n practice very little information 1s obtained that cannot be forecast from a
careful scrutiny of the symptomatology or from cystoscopy Nevertheless we
consider that the investigation will occasionally reveal helpful data in difficult
cases and full details of the technique employed 1n children will be found in the
Appendix

/

Summary
In conclusion 1t will be seen that a complete urological investigation involves
many technical difficulties and 1s attended by not a few risks No child should be
subjected to any part of the procedure for merely academic reasons or for the sake
of routine Such information as 1s essential to accurate diagnosis must of course
be sought, but once it 1s obtained let that suffice What 1s not absolutely essential
should be avoided, however interesting 1t may seem to us

In practice 1t will be found that the affair often resolves itself into something
of a ““ jgsaw puzzle *°, the various bits and pieces having to be fitted together to
obtain a composite picture



CHAPTER 3

PHYSIOLOGY OF MICTURITION AND RELATED DISORDERS

THE acquisttion of the normal mictuntion control 1s dependent on many factors
—the factors inherent 1n the mdividual in hs training and his environment The
dating of such control 1s thus lable to considerable confusion in the interpretation
of what 1s normal and what 1s abnormal In older children who have been normally
controlled and who then develop disordered mictuntion—retention incontinence
frequency dysuna, urgency and so forth—the indication of abnormality ts clear
enough In the case of the infant or very young child 1t 1s wise to have a standard
by which the persistence of excessive wetung or delayed control may be judged
and 1ts potential significance appreciated. Without such a standard delay 1n
recogmzing the abnormality may well be of senous consequence to the child

The physiological basks

Although duning recent years experimental evidence has shown that the cerebral
cortex may play a part in mictuniion beyond that of intubition (Clark, 1945) the
theory propounded by Denny Brown and Robertson (1933) has been basically
unchallenged It 1s generally accepted that the primitive spinal reflex whereby the
bladder when 1t becomes uncomfortably full is automatically emptied 15 the sole
mechamsm 1n the new born period With the passage of months this spinal reflex
becomes modified to an inereasing extent by inhibitory mmpulses from a higher
level and eventually from the cerebral cortex. Whether or not there 1s an excitatory
centre 1n the cerebral cortex 1s still undetermined but i1t seems probable that
excitatory as well as inhibitory impulses may proceed from the brain Cortical
disturbance might, therefore affect inhibition or exatation of mictuntion The
field of inquiry now being traversed by electro-encephalography has opened up
new vistas and evidence 1s accumulating which associates disturbances of
micturition with particular areas of the brain and with associated disorders of
function such as hypersomnia (Strdm-Olsen 1950)

Extensive cystometric study of the infant s and child s bladder control (Nash,
1950) has shown a consistent sequence 1n the pattern of response of the bladder
at different ages This study also revealed a sigmificant degree of correlation
between the symptom stages of enuresis and the bladder behaviour dunng cysto-
metry There appeared, therefore very strong experimental evidence to support
what has for many years been held to be the basis of functional enurests 1n
children namely thatitis mainly a condition of delayed physiologcal development

The development of toflet control

Functional maturation

McGraw (1943) has called attention to the very striking association between

neural maturation and the trmning programme exemplified by the infant s
13
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During the normal period of gesture ndication of desire (10-20 months) a
mother may have noticed a child’s apparent discomfort or desire to void, but 1
cases of chronic retention the obstruction may by then have destroyed bladder
sensation and any desire to void as indicated by grimace, gesture or sound may
have gone. .

After the age of 2 years accidents by day should be rare after 3 years they
should be virtually unknown. Persistent and excessive wetting, particularly after
the age of 2 years, should arouse disquietude since 1t may well indicate some
serious abnormality of the urinary tract, but a child should not be considered as
“enuretic”’ until after the age of 4 years

The cystometric picture |

In the new-born infant sudden and powerful contraction of the bladder oceurs
quite automatically when perhaps an ounce of urine has accumulated withmn it
As has already been mentioned, this reflex may be set off by some trigger action
such as lifting the child or changing the napkin or even by distension of the
stomach during feeding, and during these early months the cystometric pattern

M TYPE 82
INSENSITIVE TO
FILLING
M
&
g 20F
o
a »
100 200 ML
VOLUME
Fic 4 —Cystometric graph from a boy agesi‘ 7 years,
- note absence of any intermediate points of *“desire to

void”? This bladder, as a result of chronic infection
and distension, was nsensitive except to extreme

stretching

15 that of small capacity with one uninhibited contraction (Type A1 High tenm;);,
Automatic infantile) (Fig 3 (a)) During the latter-half of the first year, ha; teg
capacity of the bladder 1s increasing, contractions appear which are nhio o
before voiding occurs The contractions are probably initiated by the same mgﬁ]
actions as previously but inhibition from medullary or higher centres ¥Ic0{?l dc%
into play (Type A2 High tension, Incompletely inhibited) (Fig 3 (b))f hle :1 e
of 3 years presents a cystometric picture mc()irfi nearly applil?achlncgo’;htz;rtl é)t 1 ;n: z;eacl;
or c
where the base line pressure 1s lower and less steep Min e
ble degree of volitional control
sciousness but are mhibited and a considera
(C;?zzr the terminal contraction has nowhbeeél ﬁchxe;\t/cd ("Iv’)lr];i:hBl'sl oﬁ:;v{éznﬂs{zjo}nﬂ,
letely inhibited) (Fig 3 (c)) In the aquit pattern, t
irllxc]?:]e}r)] of 5),, there are no contractions whatever mn spite of considerable discomfor
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towards the end of filling (Type B2 Low tension Inhibited Adult) (Fig. 3 (d))

It 1s, therefore possible to get particular cystometnic patterns associated with
what may be called the normal  bladder age

Cystometrograms taken on different occasions in the same child show a
consistency of pattern and of abnormality and readings taken actually during
sleep show that bladder contractions can occur and yet be inhibited before vording
takes place

It 1s convement to give these cystometric types names which indicate the
behaviour of the bladder Even the simple effort of deep breathing dunng
investigation brings about hibition and relaxation of the spontaneous contrac
tions which occur 1n the partially inhibited types A2 and Bl (the cystometnc
types are shown in Fig. 3 (@ & c and d))

Cystometry may reveal that the bladder 1s insensitive and passive to an
abnormal degree as, for instance, in cases of long standing obstruction or infection
(Fig 4) (For the techmque of cystometry see Appendix I1)

The clinlcal basis of enaresis

A developmental canception
Unfortunately many cases of uninary incontinence by day or by might appear
first under the misnomer of enuresis and are found to be due either to retention
with overfiow to neurogenic lesions of the bladder or such gros. abnormahties
as ectopic ureter and 1t cannot be too strongly emphasized that organic disease
of the unnary tract must be excluded before a child 15 said to have functional
enuresis *

There are three big groups of cases First those in which there has been a delay
m or a disorder of control of mictuntion from birth I the expected vanation 1n
control during the first 3 years of hfe 1s borne 1n mind the clintcian will not be
msled by the mother who asserts that her child became dry at 6 manths. Children
who have shown n the first 2 years that they have the mechamsm for controlling
micturition by being dry for 3 or 4 months ofien get swept back 1n the ebb-tide
when they begin to talk and take a wider nterest in their surroundings

Secondly there are those children who have achieved perfectly satisfoctory
control both by day and mght within a reasonable peniod say by the age of 4 or
even 5 years, and then after a period of perhaps years have relapsed to the infant
state of being wet at night and perhaps during the day as well These constitute
an onset group

Thirdly there are those children whose night control 1s normal but who are
wet during the day Thus last group 13 a small one and one in which there 1s often
m our experience, cither a gross orgamic disease Or very gross psychological
disturbance This group 1s not 1n senes with the previous two and 18 a distinctive
pattern, not related to physiological maturity in the same way

Inquiry 1nto the history of a particular case should ascertain 1n addttion to the
usual facts (such as turth weight, obstetrc difficulty neonatal asphyxia, jaundice
DD S wELS, S g o
gn aa&m only to those cases of urinary 1ncontinence 1n which no organsxe structural cauze
uc— I



UROLOGY OF CHILDHOOD

or initial feeding difficulty), whether the child has actually had a single dry mght
at any time 1n 1ts hfe. If there has never been a dry night, then an attempt must
be made to determine what 1s the greatest number of hours the child has been
found to be dry Itis our experience that such a child has always had day symptoms
such as marked frequency, urgency and even wetting In the distress of the con-
dition parents have very often 1gnored the day symptoms If there has been a dry
night at some time or a succession of dry nights, then the parent must be asked
what 1s the greatest number of nights in succession that the child has been dry,
““has 1t been weeks or months,’’ and ‘‘what 1s now the average number of wet or
dry nights a week?”” An inquiry should be made as to the depth of sleep or whether
the child 1s restless in bed If the child 1s ““lifted’’ at the parents’ bed-time a note
should be made as to whether the child 1s 1n fact dry then When a case falls into
the second big group, known as the ‘‘onset”’ type, any factors which may have led
to the return of the infant state must be sought for A severe attack of whooping-
cough, a physical injury, change of home or change of school are all factors which
we know are important and which will be discussed later

Upon the basis of clinical history we have found that all but a very few cases of
enuresis fall into one of several symptom groups which are surprisingly consistent
and which correspond with the phases found in the development of normal
micturition control These stages are described 1n simple terms and form a defimte
basis of assessment of the condition and progress under treatment (Table 3)

TABLE 3
Common
Stage Symptom group ‘¢ Bladder age ” cystometric
’ type
Lifelong night wetting
1 Never had a dry one 0-1 years Al

Day symptoms

Lifelong might wetting ;
11 Occasional dry one 1-2 years A2
! Day symptoms -

Lifelong night wetting

111 Remussions up to a month 2-3 years BI
Day normal
Remussions over 1 month 3 years
v 41 Day normal
\Y Very occasional wet night ' ' B2
VI Normal ! i
Onset type Mixed

Stage I This represents the persistence of the first-ycar physiology, and within
this group the important further point 1s the severity of day symptoms

18
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Stage I This state 15 similar 1o Stage [ but the occurrence of one or more
ghts has shown that the mechamsm of bladder control 1s mntact even 1f 1t 15
turbed 1 1ts function We have been accustomed to take as an empirical divic
line between Stage 1T and Stage 111 an average of 3 dry mghts o week and
presence or absence of day symptoms It 1s uncommon to find that a child 1
has day symptoms has more than 3 dry mights a week on an average and w
the child reaches the stage of having & week dry at a tume he very rarely has
symptoms The sigruficance of this distinction between the Stages Il and IIT
be ecmphasized again under the discussion on treatment.

Stage 111 Children who have reached the stage of remussions of a weel
more have usually lost their day symptoms and this group forms the most diffic
the largest and the most disapposnting of all the cases of enuresis

Stage IV This 1s represented by the child who has perhaps 2-3 wet migh
month and whose enuresis 18 a worry to the parents but not a severe disaby
although 1t may interfere with schooling in the case of a boarder

Stage ¥V One or two wet nights a term usually represent the residue of a k
standing weakness and for such wet occasions 1t 13 usually possible to put o
finger on on snaident such as a school play or an outing which by leadin
over fatigue and excitement has produced the nocturnal disaster Cases in
stage do not really consutute a clinical problem

Cases of the onset type have shown a relapse to a primitive state which
be assessed from the symptoms as being 1n one of the first 4 stages and theref
for desctiptive purposes, such a case can be labelled Stage 11 (onset)
wnstance Such an annotauon gives from the potes a very clear picture of
condition when the child 1s first seen

There will be occasional cases which cannot be fitted into one of these grc
but we have found the 1ncidence of such cases to be less than 0 5 per cent,
the exclusion of thoss wha are wet by day only Table 1 shows the cartela
between the symptom grouping and the average cystometric finding. It mus
emphasized however that by no means all of the cases 1n any particular s
will show the appropriate cystometrnic pattern but the majonty of cases will de

Aeticlogical factors In eguresty
There are many factors which are known to play a part 1n this delay in phy
logical matunty which shows 1tseif as functional incontinence In a series of
cousecutive cases referred 1o 3 clinics purely on account of the symptoms deser
as  cnuress  one of us (Nash 1950) found that 1n 86 per cent there was
known cause whilstin the remaining 14 per cent, 10 had gross unsuspected org
disease of the unnary tract and 4 had other organic disease which could be ¢
sidered as the direct cause (such as cerebral palsy petit mal) In the cause
known group (86 per cent) 20 per cent had past or present unndry tract lesy
8 per cent had moderate or severe threadworm mfestation and only 58 per.
were without any physical abnormality Of the total group referred for treatn
of enurests, therefore 42 per cent required medical or surgical treatment for o
lesiony, etther causing or assoqiated with the enuresis

Constipation 1s quute clearly an aggravating factor in the maintenance
functional uninary incontinence especially in those cas=s described as havir

9
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“‘terminal reservoir’” in the colon In such cases, rehabilitation of the colon often
leads to a complete disappearance of urinary symptoms

Posterior urethritis and trigonitis are said to be responsible for a certamn
number of cases of enuresis, and Winsbury-White (1944) found that 70 per cent
of cases had urinary pathology We have not examined all the cases endoscopically
and do not consider this to be an essential early mnvestigation, though posterior
urethral changes such as polyp and montanal oedema may be found they are
rarely an important causative factor Meatal stenosis and meatitis, adherent
prepuce, vulvitis, scabies, hermia, hydrocele and undescended testis are all con-
ditions which may aggravate enuresis or perhaps, more fundamentally, delay the
development of the normal degree of cerebral control over an inherently excitable
organ It may be found that as a result of encephalographic studies specific cortical
lesions or abnormalities of rhythm are responsible for a certain number of cases
of enuresis, and the association of the very troublesome delay of micturition
control in cases of organic nervous disease in children 1s well known In the
“‘onset’’ type, sunstroke, whooping-cough, bombing incidents (1n which the child
has sustained .blast injury), asphyxia and encephalitis have all occurred as
precipitating factors

Something has been said already of the association of deep sleep with night
incontinence, and whether the incontinence 1s the result of the deep sleep or whether
both are the result of some underlymng hypothalamic or cortical disturbance 15
undetermined (Strom-Olsen, 1950) Many children sleep very heawvily but in spite

.
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of this have complete bladder control It 1s doubtful 1f the fact of deep sleep 15
actually contributory but treatment directed to highten the sleep level 1s very often
effective

Undoubtedly heredity, housing, social environment and discipline all play a
very great part in the training of a child, as much his bladder control as 1n his
table manners Inquiries mto these aspects of the condition are all within the ambit
of the physician and surgeon and we have seen little, 1f any, benefit accrue from
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the reference of children suffering from enuresis to Child Guidance Climics unless
the urinary symptom 1s the least disturbing feature of a gross behaviour problem

The aetiology of this condition 1s still when everything has been said nebulous
1o a degree which 1s exaspernting Fortunately treatment 18 more successful than
atiempts to clucidate the cause.

Fig 5 indicates some of the postulates in the aetlology and therefore 1n the
basis of management of disarders of micturition control

This disturbance of function 1s sometimes a distressing residue after the
completion of extensive surgery in the urinary tract even in the absence of any
persistent organic lesion

The management of enuresis

General principles
The management of urmary incontinence 1n the child is not merely a urological
problem, neither can 1t be circumsenbed by any other speciahist department of
medicine or surgery. Having 1ts basls more oflen than not in disordered physio-
logical development and bemng nccompanied either as a causative or resultant
factor by urological or other disorder this inability of & child to hold 1its water
according to the normal social pattern expected of children of simtlar age must
demand more than the fleeting attention of all those who have to do with children
n a medicnl sense Treatment must of course be pursued along actiological lines
1t 1s not intended here to present a complete survey of all the many methods
which have been claimed to cure certain cases of enuresis, but to pomnt out the
Iine along which we approach a particular problem so that the maximum result
may be obtained in the mmmum time Cases which come to a chnic which 1s
primartly urological tend to be those who have failed to respond to simple
measures and include those who have become the despair of the Child Guidance
Chinies

Whatever line of treatment 15 pursued first there are alwayy soctal and environ
mental factors to be discussed and perhaps adjusted The outhnes of treatment
discussed here apply equally to those eases of life long duration and those where
the enuresis has come on after a period of years or months of control
Soclal environment
The parental attitude
It 13 important that the parents should be encouraged to adopt an essentially
practical attitude to the condition and not 1n any way to despise the child or them
selves for this apparent failure to achieve some degree of social matunty They
should maintain a firm attitude of discipline but not of punishment They should
be sympathetic but not talerant of the unpleasant state of affairs The most difficult
relationshup 15 usually that of the boarder away at a preparatory school where
the parents reject all sense of responsibility for the child dunng the term time
Perhaps the most vital thing to impress upon parents 1s that regularity in treatment
and routine 15 2 matter for which they themselves must be entirely responsible
Children have very little sense of time and cannot be expected to remember their
treatment or their routine without some prompung. Week-enders are very bad
parents when 1t comes to dealing with enuretics  Similarly parents who visit the
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speedway or the greyhound track too many nights a week must be told frankly
of their own part 1n the development of the condition A clue to this background
very often comes from the fact that the child 1s wearing a cinema club or speedway
badge and the clinician should be on the look-out for such things, which will
never be presented to hum as direct evidence

The domestic facilities and general hygiene
Housing difficulties 1n the last decade have made 1t extremely difficult for many
parents to train their children 1n a satisfactory toilet routine Many of the cases of
enurests which developed during war-time evacuation were due to the absence of
toilet faciities within the house Whatever may be the psychological cause, the
association of an incontinent child with another child of the family by sharing a
bed or a room helps nerther the sufferer nor the observing child and 1t 1s not
superfluous to quote practical examples of the ‘‘contagious’’ nature of the con-
dition A boy of 9 years, with urinary incontinence due to spina bifida, during the
school holidays had to share, for the first time, a room with his younger brother
of 5 who had by this time attained perfect control the younger boy one morning
noticed the elder boy’s bed to be soaking wet, and having commented thereon to
the elder boy proceeded to wet the bed every might himself for some weeks until
a very firm line was taken by his father Another boy, despairing of his own
enuresis, ensured that his elder brother should suffer the same degradation by
pouring the contents of the chamber nto his brother’s bed each morning A
bedside torch, a light on the ldnding, a lowering of the catch on the closet door
so that 1t comes within reach of the small child’s hands, are all practical points
which help 1n certain cases

The nature of the bed and 1ts coverings also play a part by altering the level of
sleep It has often been noted that a child 1s dry for a period away from home,
for instance, when sleeping on a palliasse at a scouts’ camp, and the substitution
of an ordnary hard hair mattress or a camp bed for the luxuries of a sprung
intertor mattress may achieve an immediate cure Less blankets on the bed may also
be a help This over-protection of the child at night 1s very often the result of
misdirected parental concern Warm but hight coverngs and an open window
should be prescribed specifically Conversely, too little protection at night may be
an aggravating factor

Reference has already been made to the sigmificance of constipation, and in
the child who is suffering from severe stasis in the lower bowel 1t may be well to
advocate colon wash-outs at the beginning of treatment to make sure that there
1s really an effective evacuation of the bowel It 1s no use attempting other methods
of treatment of functional incontinence when the rectum 1s contmually loaded
with hard faeces

The cluld’s responsibility

All children coming for treatment should be told firmly but kindly by the doctor
that they really must help themselves in the treatment, and that he will expect
them to do certain things, particularly in regard to keeping a calendar It 1sa
reasonable thing also to request the parents to see that the child removes fro}in
the bed 1n the morning any dirty hnen and puts the sheets into scak as part of the
routine on occastons when they have been made wet Once the child can learn to
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tell the time he can be made responsible for regular visits to the toilet during the
day at whatever time-intervals are prescribed and a very firm attitude should be
adopted towards the persistent day wetter

The day symptoms
With that general background of guidance attention can now be turned to the
symptoms which persist during the day and the parents can be told quite definitely
that they are very unlikely to succeed 1n persuading the child to be dry at mght
conumstently as long as there are any day symptoms The mawn focus must be on
this day frequency and 1f there 15 dampness or wetung 1t 1s very unhkely that there
will even be one dry mght First we would emphasize the futility of trying to
pertuade a chuld to wait when the bladder has already called out full and
the only ease 1n which 1t1s permussible to tell the chuld not to go to the torlet and
firmly to prohibit 1ts doing so Is the particular type in which the chuld between
going to bed and going to sleep perhaps over the space of an hour and a half
may wish to visit the toilet 6-7 times This 1s a rare but verv defimite chinical
entity which can be overcome by firmness and the adnunistration of pheno-
barbitone ot tea time Otherwise the underlying principle of treatment which has
been found to be almost infallible 1s that the child must be sent to empty the bladder
so often that he never expenences the desire to go This avoidance of the afferent
impulse certainly seems to work and the drematic abohton of hfe long day
symptoms occurs in the space of 48 hours 1n many cases Its success depends
entirely on the exactitude wath which the method 1s explained to the parents and
on the faithfulness with which they carry 1t out. When one starts to explain this
system to the mother hterally without exception one 15 greeted with the retort,
I cannot do that because he goes to school  One s reply must be that the
procedure must start on a Saturday moming and the child must be kept at home.
He must be made 1o pass s water at 8 o clock 815 830 845 and 30 on or
perbaps starting at half hour intervals 1f 1t 1s found that he can manage this This
voiding at what may appear to be absurdly short mtervals of time must be done
by the clock At Junch tume the mterval is extended to three-quarters of an hour
if he has achieved half an hour dry by then and is continued at three-quarters of
an hour for the rest of the day No particular care 15 taken at night and the chuld
should not be Lifted more than the once at 10.30 or 11 On Sunday morning the
routine 13 recommenced  still by the clock at three-quarters of an hour intervals,
extended at lunch time 10 an hour If 1t 1s found that the child experiences a desire
to pass its water in the intervals then the timing must be set back by a quarter of
an hour and the procedure repeated for a half day It 1s not an over-statement to
say that in very few cases does this fail to achieve an absolute control, so that by
Monday morming the child can set off to school knowing that he can be dry for
an hour and with strict instructions that he must go and pass water each hour
without fail With the child who cannot remember or who 1s too young to know
cither he must be kept at home or a note must accompany him to school with an
explanation for the school teacher 1t 1s regrettable that the co-operation of achool
authoniies 1s sull deplorably poor and the majonty of mothers are told by the
school authonties that they cannot fuss with children They sav that the child is
allowed to go out 1f he wishes, but the whole pount of this training 1s that the ctuld
3
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does not know until 1t 1s too late and he must be sent at set intervals and not
merely allowed to go when he wishes Over-packed classes, harassed and some-
times 1ll-trained school teachers all contribute largely to-the persistence of the
condition of enuresis 1n our big cities

When the hourly system has continued for a week, an attempt may be made
at the following week-end to increase ‘the ‘interval by quarter-hour perrods, and
even when the 2-hour interval 1s reached the parents must be warned that this
frequency must be maintamed by the clock and under no circumstances should
the child merely be allowed to wait until 1t wishes to go to empty the bladder
Many parents are so encouraged by the result of this very simple training that the
whole attitude 1n the household changes 1n a matter of days This system of ‘tume-
traming’’ 1s used by us as a routine in children admaitted to the hospital for investi-
gation of the condition, and there are very few of such children who do not acquire
sustained control during the short period of their admission The same procedure
of progressive training must be adopted 1if the child should relapse at a later date

The common thing 1s to find that after 4-5 weeks of this consistently good day
response the child starts on his own to have dry nights when he has not already
done so before

On general principles 1t ‘1s very much better not to mform the school of the
condition, for the child’s sake, unless no response has been obtamed by the
mother’s efforts alone 1n training the child The system of ‘‘time-traiming’” 1s of
the utmost value in institutions such as orphanages, where the laundry saving
very quickly repays the effort required to ensure periodic visits to the toilet

If a child fails to respond appreciably to this system, then we would emphastze
the necessity for early, complete urological investigation, and such a child will
most likely be found to have a bladder which, on cystometry, shows a persisient

high-tension response with very small capacity, such cases over the age of 6 years
are extremely difficult to treat. )

The night routme
There seems no particular virtue 1n restricting the fluid intake before going to bed
. but such druretics as tea and cocoa should be avoided It 1s imperative that the
child should be woken and made to empty the bladder about 3 hours after going
to bed. If the child 1s wet, then the interval must be reduced so that at least the
first part of the mght 1s dry Not until the day symptoms have gone and this early
part of the night has been found to be consistently dry will full' night control be
established Parents have often asked 1f they should Lift the child again during the
night, but 1t 1s much wiser to leave the child completely undisturbed till the normal
rising ttme Only those children who have failed to respond to the usual methods
of treatment should be woken during the night by the parents or by an alarm clock

Sleep levels

Reference has already been made to the level of sleep as an aetiological factor,
and to the association of hypersomnia from fatigue or toxaenmia with nocturnal
urmary mcontinence The hardness of the bed, the scantiness of the bedclothes
and avoidance of over fatigue during the day are all factors which lighten the
level of sleep Whether a child wakes up when the bladder 1s full or continues 10
sleep so that the bladder empties itself automatically depends upon the intensity
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of the affersnt stimulus, the condition of the cortical receptor and the intenmty
of the subsequent inhibition impulse It 1s possible by varous means to incrense
the responsiveness of the cortex or whatever nerve centre may be involved, assuming
that there 1s o normal afferent impulse from the bladder (see Fig. 5) Considerable
success has been claimed though we have little personal expenence of 1t, for
hypnosis as a method of increasing this conditioned response  Intravesical tension
1s increased during hypnosis by manual pressure on the suprapubic region when
the child 15 given the necessary instructions Hypnotic treatment 1s of course, based
on an entirely different pninciple from the majonty of psychological treatments
which are more analytical 1n their nature and assume that the enuresis has not a
developmental or physical basis but 18 due to some complicated psychological dis
order Hypnotic treatment 1s much more rational in our optmon The use of the
electnic pad 1s undoubtedly successful 1n other cases where lack of response to the
bladder filling due to deep sleep 18 important. Davidson and Douglass (1950) have
described the apparatus and 1ts use. The principle 1s that as soon as the micturition
starts the electrode on which the child 1s sleeping becomes wet and the 2 layers of
copper gauze which have been separated by lint are short<circuited This works a
relay which 1n turn sets off an alarm bell which continues to ning untl the child gets
out of bed and turns 1t off Thus the bell rings a very few seconds after the bladder
has given the signal  full  He then empties huis biadder completely and consciously
The most simple and most effective way of ensuring that the maximum use 1s
made of the minimum response of the bladder 1s to usd slecp-lightening drugs, of
which dextro-amphetamine seems to be the most effecive For many years
ephedrine has been used 1n the treatment of enuresis and 1t may well act by damping
down the automatic contractions of the bladder which occur when 1t fills but it s
more likely that its effect 1s on the hugher centres by raising the level of sleep It
1s of course well recognized that the over-dose symptom of cphednne 1s
restlessness at nught We have used methyl-cphedrine which has a longer excretion
tume very extensively with considerable success, but on the whole we favour the
use of dextro-amphetamine When the child is over 5 years, this drug 1s given 1n
the dose of 2 5 milhigrams to start with at bed tume, and if the child 1s dry when
Lfted at 11 pm or thereabouts the dose may be'repeated at this tme and increased
by 2 5 milligrams at a time until the maximum tolerated dose 1s reached. Symptoms
of over-dose are restlessness, nightmares and a feeling of intense fatigue the
following day usually shown 10 a child by bad temper and listlessness A particu
larly anxtous and worned child may safely be given 2 5 mulligrams in the morming
as well for an entirely different—and some might say perhaps unjustified—reason
but, nevertheless, 1n practice the increased confidence which the child obtamns
more than outweighs the nsk Some chuldren of perhaps 8-9 years will tolerate
10 milligrams of Dexedrine at bed time and still sleep nght through the night
without any disturbance whatever Such a dose would keep the average adult
awake the whole mght This excessive tolerance of dextro-amphetamine 1s an
indication that the treatment 13 proceeding along the right lines

Other therapeutic measares

The use of belladonna requires little comment and we would say that the only place

for 1ts exhibition 15 1n children under the nge of 5 years where 1t may be given in
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pill form as the dry extract of belladonna } gramn-at night Methyl-ephedrine has
already been mentioned and at the age of 5 the dose should commence at £ gramn
at night and 1n the morning The only other substance that we have found of value
1s stilboestrol The sodden vaginal epithelium of a little girl with vagimitis responds
very well to 10 days’ treatment with 0 5 milligram stilboestrol daily, and this may
contribute to reduction of the enuresis The same drug 1n the same dose given to
the older boy may be effective 1n reducing priapism which 1s sometimes a very
potent factor in the production of night wetting There 1s no risk mn using this
substance for perhaps 2 short courses 1n the dosage stated, or rising to 1 milligram
at night in the older boy

e

Investigations—their timing and effect .

A big question 1n treating enuresis 1s to decide at what point full urological
mvestigation should be initiated and, when this has been done, in attempting
to decide, 1f there has been an improvement, whether 1t 1s the investigation itself
or the subsequent treatment which has brought the improvement about If after
3 months’ 1mtial treatment along the lines already suggested the child 1s not
materially improved, we would suggest that a full urological investigation 1s
essential Clearly, before the diagnosis of enuresis has been made, stools will have
been examined for parasites and any infestation will have been cleared Any gross
urological or gemital abnormality will have been dealt with, and 1t 1s assumed
that only those cases with no obvious organic lesions or 1n whom these lesions
have been eliminated are now under consideration Intravenous pyelography
should be the first major procedure, followed by catheterization The measurement
of residual urine, 1f any, bacteriological examimation of the spectmen removed,
and cystometry may then be performed Cystoscopy and urethroscopy may be
performed on the same occasion or left until the effects of the passage of the
catheter have been noted It is remarkable how often the child who has never
been dry previously will have several dry nights after the passage of a catheter,
even 1n the absence of any infective urethritis Irritation of the urinary passages
raises the intensity of the afferent impulse and the muscular control of the bladder
neck We believe that it 1s quite likely that the success which has been obtamed
through the passage of sounds 1n the past 1s due to this irrtant factor We have
also noted during cystometric investigations on a large scale the very great number
of children 1n whom the enuresis 1s improved considerably for a period after the
investigation has been completed Nevertheless, urethroscopy and cystoscopy
should be undertaken to make a thorough search for the rare and hidden causative
factors such as polyps of the posterior urethra, bladder-neck abnormalities,
ectopic ureter and ureterocele The discovery of a structural abnormality does not
necessarily mean that the cause of the enuresis has been found The removal or
correction of the error will not always remedy the incontinence

Operative treatment

When all the organic causes have been eliminated and accepted methods tried,
there still remains the “*hard core’? of cases who have not responded to treatment
In our experience this amounts to far less than the 8 per cent quoted by other
authorities (British Medical Association and Magistrates’ Association, 1948)
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We believe that the electro-encephalogram will unravel some of these problems

The use of pemle clamps, rubber unnals and other appliances has been resorted
10 1n extreme cases We have had expenence of a limited number of cases in older
boys and young adults in which we have used an adaptation of the method
described by Lewis for the operative treatment of urinary incontinence following
prostatectomy (Lewis 1949) This operative procedure 15 described on page 127

It consists of placing within the bulbo-spongiosus muscle mattress sutures of sitk
which enfold the bulbous urethra so hmiting the dizmeter of its lumen A
reduction of the diameter of the bulbous urethra may enable the rather feeble
bulbo-spongiosus muscle to occlude what remains of the lumen and act as an
additional sphincter Whatever may be the explanation we have had several cates
n which the cure of the enuresis has been dramatic We have also had others who
have failed but in the successful ones previous cystoscopy instrumentation and
anaesthesia have had no effect whatever in reducing the frequency of incontinence

whereas the operation was dramatic This 1s therefore a method with uncertain
success but worthy of a tral in otherwise unresponsive cases 1n older boys



CHAPTER 4

DAMAGE TO THE RENAL PARENCHYMA

Physiological considerations

THE diseases which affect primarily the renal parenchyma are not for the most
part amenable to surgical treatment, but the urologist’s preoccupation with the
urinary passages must not be allowed to conceal the fact that the disorders with
which he deals threaten the Iife of his patient chiefly through their secondary
effects upon the nephrons In all cases of obstruction and infection of the urmnary
tract the renal function must be taken mnto consideration, and treatment of the
biochemical disturbances 1s sometimes more urgent than any other measure

Normal physiology
The normal physiology of the kidney need not be described in detail the basic
processes of glomerular filtration, tubular re-absorption and tubular secretion are
accepted and familiar, while many of the detailed mechanisms are still a matter of
controversy among physiologists The kidney regulates the composition of the
urine 1n such a way as to maintain the constancy of the ‘‘ internal environment ”’,
and exhibits 1n health a remarkable elasticity in its capacity to meet the emergencies
which arise from disturbances of the pH of the blood and of the water and salt
balance A loss of this elasticity, with an inability to form a concentrated urine, 1s
one of the first signs of renal failure \Disturbances of the acid-base equilibrium
are common 1n childhood and the part played by the kidney in their correction 1s
paramount The end-products of metabolism are chiefly acid so that the urine
needs to have a considerably lower pH than the blood This 1s achieved 1n part
by an adjustment of the proportions of acidic and of basic phosphate with re-
absorption of the fixed base (Na, K, Ca or Mg) as bicarbonate (Na,HPO,+
H,CO,=NaH,PO,+NaHCO,) The tubular cells also manufacture ammonia from
glutamin and the amino acids which can replace the fixed bases

The vascular arrangements within the kidney are of considerable interest The
work of Trueta et aln (1947) has made 1t clear that in the experimental animal
there 1s a mechamism by which the blood 1s diverted from the glomeruli in the
outer layers of the cortex and passes through the wide channels of the juxta-
medullary zone The sttmuli which operate this vascular redistribution are many
and various, but there appears to be no doubt that, in severe shock, anuria may
result from this diversion of blood There 1s every reason to believe that a similar
mechanism exists 1n man, and that 1t plays an important part in the anuria asso-
ciated with shock and the crush syndrome Anoxia may be an effective stimulus
and 1 the human child Govan (1949) brings evidence 1n support of a diversion of
cortical blood 1n neonatal asphyxia Nash (1951) has suggested that even In
non-fatal cases birth trauma, resulting in cortical 1schaemia, may be responstble
for renal damage which will only become evident at a Jater date
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In recent years McCance (1950) and others have drawn our attention to the
considerable differences between normal renal phytiology 1n the infant and 1n the
adult, differences which might indeed be expected if the kidney 15 regarded
primanly as a regulator of the miernal environment The extracellular flud of an
infant represents some 50 per cent of 1ts body weight as against 20 per cent in the
adult the osmotic pressure of the plasma 15 the same but 1t contains less protein
and more chlondes and phosphates The distinctive mnfant renal physiology must
be regarded as an adaptation to these differences in the composition of the body
fluds. The structure of the kidneys 18 immature i the infant Up ull birth the
glomerular loops are matted together and surrounded by a sac of high columnar
epithehum (Gruenweld and Popper 1940) This epithehal sac disintegrates after
birth and allows the loops to expand but the high columnar epithelium persists for
some time  The thick glomerular membrane resists therefore the normal process of
filtration and the rate 15 very low compared with the adult figures The actual
number of nephrons present at birth 1s supplemented during the first few weeks of
Iife Tubular function 1s also immature dunng the first months of hfe both from
the point of view of re-absorption and of secretion The diodone clearance 1n the
new born 1s only some 10 per cent of the adult figure so that it 1s easy to under
stand why such poor pyclograms are obtained Urea clearances are low but under
normal circumstances the total mitrogen output 1s low because of the rapid building
up of proteins

The clearance of chlonde and phosphate 1s lower than in the adult, a fact
related to the greater volume of the extra-cellular fluds A low phosphate
excretion however handicaps the infant in the maintenance of a constant pH
and the nfant s kidney has not the capacity for varying the concentration of the
urine possessed by the adult organ Consequently if a large amount of urea has to
be cleared from the blood a Jarge amount of water and electrolytes must go with
1t, and biochemical disturbances are not rapidly corrected

Acute renal faflore

When there 18 an abrupt cessation or an extreme depression 1n renal function the
products of metabolism accumulate within the body the blood urea nses steadily
and uraemic  symptoms appear after a few days Unless there 15 a recovery of
function death will inevitably occur usually 1-3 weeks after the onset of the
discase Hypertension 1s not common 1n acute fatlure and only moderate 1n degree
Ocdema may result from excessive fluid intake and pulmonary oedema 1s a
frequent cause of death Accumulation of potassium as a result of continued
protein metabolism may be responsible for the sudden cardiac arrest. Depression
of the serum chonde level 1s seen with severe vomiting, and acidosis 1s not
uncommon
The great majonty of lesions causingwacute renal faslure are 1n fact recoverable

and although the mortality rate 1s at present very high, careful treatment should
make 1t possible for many patients to weather the biochemical storm

Types

The lower nephron nephroses —A somewhat heterogeneous group of lesions 13

included under this heading, but the majonty have 1n common an 1mtial episode
2
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of shock and a predominence of pathological changes in the distal convoluted
tubules The ‘ reflex ** anuria, which follows operative shock or extenstve burns,
the *‘ crush >’ syndrome, the transfusion kidney and the post-abortion anurta may
all be taken as examples of the lower nephron nephrosis, though none of them is
common 1n childhood It seems probable that the imitial episode of shock 1s
responsible for diversion of the blood into the juxta-medullary zone, leaving the
cortex 1schaemic (vascular shunt) The tubular cells are damaged by this 1schaema
so that when the blood 1s returned to them they are unable to carry on therr
normal function, particularly if haemoglobin or myohaemoglobin needs to be
excreted Thus after recovery from shock the patient 1s often well but has a
diminishing urmnary output which may cease altogether after a day or two The
Iittle urine passed 1s of low specific gravity and 1s frequently blood-stained
Recovery of the kidney commonly begins about the twelfth day with the excretion
of a gradually increasing quantity of very dilute urme, but the danger to the
patient 15 not yet past, for the diurests involves extreme disturbances of the water
and salt balance, which may be sufficient to overwhelm an already dangerously
ill, patient The kidney i the lower nephron nephroses 1s usually swollen and
oedematous and bulges out whenevar the capsule 1s incised, a feature which has
encouraged the operation of decapsulation Microscopically the glomerul are
often normal, the tubular epithelium 1s flattened and casts, often pigmented ones,
are found 1n the distal convoluted tubules There are also characteristic tubulo-
venous thromboses (herniation of casts into thin-walled vetns)

The toxic nephroses —Mercury, phenol, carbon tetrachloride and the sulphonamides
may be responsible for acute toxic necrosis of the tubular epithelium Particularly
in the proximal convoluted tubules, the cells are swollen and converted nto
granular masses which may obstruct the lumen The glomeruli are comparatively
unaffected, but small foc1 of necrosis and desquamation of the capsular epithe-
llum may be seen As in the lower nephron nephroses a period of oliguria precedes
complete anuria, the urine being cloudy and loaded with albumin and casts It
1s believed that the anuria 1s the result of complete re-absorption of the glomerular
filtrate through the necrotic tubular eprthehum The clinical picture 1s apt to be
complicated by other manifestations of the toxin, for example mercurial colmsl,
but the progress of the uraemia 1s the same as in the other causes of acute rena
fatlure Recovery with regeneration of the epithehum 1s possible and agam
diuresis may be responsible for a fatal biochemucal disturbance

Sulphonamide anuria.—The cessation of renal function, which results from
sulphonamide therapy, 1s a complicated process 1n which at least 3 possible faclors
may be operative obstruction, toxic necrosis of the tubular cells, and allc:jB‘

changes within the kidney The acetyl derivatives of many of the sulphonami g]sc,
particularly sulphathiazole and sulphadiazine, may crystallize out within iy
urinary passages and obstruct them Such obstruction may occur I thcdrcS;t
pelvis or at the lower end of the ureter where 1t may be reached and relieved, .
1t may also occur within the renal tubules In many fatal cases, however, thcrcm
unquestionable cellular damage, and a picture somewhat similar to that Scfl:ncs
the lower nephron nephroses, with which sulphonamide anuria 1s ?_Ollﬂc clirug
grouped It 1s more probable, however, that a direct cytotoxic effect of the
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18 the responsible factor Occasionally renal damage accompanies general mant
festations of allergy to the drug, and the kidney may then present a very striking
picture There 15 some fatty change within the tubular epithelium but a charac
tenstic interstitial inflammation with infiltration of lymphocytes, plasma ceils and
cosnophils 15 the man feature (McMannus 1950) Sulphonamide anuria
commonly occurs during the treatment of throat and respiratory infections when
the fluid 1ntake has been inadequate Ohguria wath the passage of blood and
perhaps of crystals, precedes complete cessation of function and the disease then
runs the course already described

Symmetrical cortical necrosis —The type of symmetrical cortical necrosis com
monly associated with pregnancy has been descnibed 1n children after severe
infectious 1llnesses The area of necrosis corresponds 80 closely to that rendered
1schaemic by the diversion of blood through the juxta medullary zone, that 1t 1s
reasonable to suppose that these cases result from the prolonged opsration of that
drversion The clincal picture deseribed has been haematuna and anurna following
severe sepsis elsewhere in the body and all known cases have run a fatal course
(Campbell and Henderson 1949)

Calculus anuria —Calculus anuna resulting from the obstruction of both kidneys,
obstruction of a solitary kidney or obstruction of one kidney with the reflex fadure
of the other 15 exceptionally rare and need not be descnibed in detail here Provided
the possibility 18 constdered the diagnosis will not be 1n doubt (Joly 1934)

Acute suppurative pyelo-nephritis (the surgeal kidney) —This occasionally com
phicates surgical interference in lower urninary obstruction or may rarely be of
spontaneous onigin The excretion of a diminishing quantity of dilute unne 1s
charactenstic and unless the infection 1s rapidly controlled by antibiotics the
combination of renal failure and infection proves rapidly fatal

Acute glomerulo-nephritis —This may be of such seventy as to cause anuna and a
dangerous uracmia In controst with the diseases previously mentioned the
glomenulus 1s pnmanly at fault and any unne which 1s passed has been con
centrated during passage through the tubules and 15 of normal or high speaific
gravity (Fishberg, 1939) Accompanying hypertension and oedema of charnc
tenstic distribution may assist 1n the diagnosis

Thrombosis of the renal vein —Thrombosis of the renal vein with consequent
cessation of renal function 15 not very uncommon 1n association with neonatat
gustro-ententis sepsis and dehydration In most reported cases there has been a
sudden onset of pain and shock haematuna and a rapid enlargement of both
xidneys Oligunia or anuria follows and 1s fatal within a few days Sandblom (1948)
and Campbell and Matthews (1942) report unilateral cases of venous thrombosis
11 nconates who were not suffering from any other senous disease Haematuna,
pain and enlargement of the kidney should give rise to the suspicion of this con
dition retrograde pyelography shows no filling of the calyces but a wide diffusion
of the dye throughout the renal area Nephrectomy may be curative if performed
carly 10 a umlateral case, but we have not yet encountered a suitable one (Such
a case has been described by Parrv 1951)
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FPre-1enal wraemia —Oliguria and a nise of blood urea, even as high as 100, milh-
grams per cent, may result from dehydration, from alkalosis and from other
extrarenal factors not clearly understood. In fatal cases of this type no very
obvious changes are found within the kidney, though the oliguria may well have
resulted from a moderate diversion of the blood away from the cortical glomeruls
The small amount of urine passed has characteristically a high urea but a low
chloride content (Zondek, 1948), and has a normal specific gravity Dehydration
and alkalosis from severe vomiting are particularly Iikely to occur 1n the young,
and this type of uraemia must be distinguished from true renal disease, but “* pre-
renal > factors may well complicate chronic lesions of the kidney and be
responsible for exacerbations of chronic renal failure

\

Diagnosis

In many cases the cause of acute renal failure 1s sufficiently established by the
history of the condition, though the rapidly fatal diseases such as venous throm-
bosis and cortical necrosis may well be missed A straight skiagram to exclude
calculus anuria 1s essential, and 1n all cases in which a sulphonamide has been
administered ureteric catheters must be passed to release any obstruction to the
pelvis or ureter Evidence of dehydration or other factors likely to be responsible
for pre-renal uraemia must be sought, and the concentration of any urine passed
must be estimated

Treatment

The gwding principle of treatment must be to preserve the child’s water and
electrolyte balance until the kidney recovers 1ts function, and then to make up
promptly the abnormal losses involved 1n the diuresis High blood urea levels are
of much less danger than pulmonary oedema Diuretics have no action upon
necrotic tubular cells
The daily extrarenal flud loss of an adult 1s reckoned as 1,000 mullilitres
and 1n the child this will be appropriately scaled down No more fluid than can be
lost through the skin, lungs or intestines must be allowed to enter the body The
toxic effects of the break-down products of protein metabolism must be minimized
by elimmnating protein from the diet and by sparing the endogenous protein by a
high carbohydrate intake Such a diet may be so nauseating that it needs to be
given through a stomach tube, and Bull, Joekes and Lowe (1949) found that bg
employing this route n adults the following formula could be admimstered an
constituted an unusually successful line of treatment Amounts can be adjusted
for use in children } g
Glucose 400 grammes 1
Peanut o1l 100 grammes
Acacia g s to emulsify |
Water to 1,000 mullilitres | g
Fiuid and electrolytes may be lost tn vomut, which can be stramned and returne t(;_
the stomach or rectum Other attempts to correct chloride loss or disturbances 0
the pH should only be made during the period of anuna when the imbalance 1s
eatreme, but once the diuresis starts 1t 1s essential to replace the water quantita-
tively and chloride loss may then necessitate intravenous therapy
32
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“hese general methods of preventing over hydration and mimmizing the nise of
d urea may be applied to all cases of established anuna 1n which a pre renal
e can be elimnated Certain specific measures however are required for
ific diseases In sulphonamide ohiguria 1t 1s essential to know whether or not
tals are present and whether they are constituting an obstruction to the extra

| passages Uretenc catheters should be passed and the ureters washed out

uld this measure reveal the presence of obstructing crystals particularly when
ipper resprratory infection has caused the child to drink very little flud intake
t be increased and alkall admimstered but with caution Pyelostomy 1s
istonally required to overcome the obstruction Where crystal blockage does
appesr to be the factor responsible for anuna the routine descnibed above
t be mstituted In anunaa followng mismatched transfusions, heavy doses of
his may be effecive Calculus anuna constitutes an obvious indication for

ey

Decapsulation of the kidney 1n almost any type of acute failure has occasionally
1 followed by a diuresis, an effect attributed to the release of tension but it 1s
cult to know how far the duresis 1n such cases has been due to cotncidental
ular recovery Infiltration of the renal pedicle with procaine and intravenous
cmine injections have been reported as of value mn the sulphonamide cases
ugh their mode of action 15 not clear (Chauvin, 1949 Frus, 1949) Splanchnic
ipathetic block performed 1n the hope of restonng blood to the renal cortex
ke lower nephron nephroses 1s seldom helpful Diuretics should not be
sloyed 1n established anuna, but 1n doubtful cases of oliguna isotonic sodrum
shate (4 285 per cent) given intravenously 1s comparatively innocuous and
y be helpful

When the pauent s already water logged because of the misdirected admimstra
1 of large quantities of flmd given 1n the hope of bursting the dam
itoneal imigation or the use of the artificial kidney may be justifiable Neither
these methods 1s free from semous complications and they should not be
ployed unless pulmonary oedema 1s an immunent danger Intestinal and gastric
age have been attemnpted 1n the hope of elimtnating the risks but they are not so
ctive as pentoneal irrigation which remains the most easily applicable form of
lysts Catheters are nserted through small wounds, onre 1nto a flank and the
ier into the pelvic peritoneurn An 1sotonic fluid Tyrode or Hartmann 1s run
o the upper catheter and drawn off through the lower The amount of water
worbed from the imgating fluid can be regulated by varying the concentration
glucose and throughout the process a constant ¢heck must be made upon the
wod chemistry

For the discussions of perttoneal dialysts the reader 1s referred to Kolfl and
rk (1944) Swau and Gordon (1949) and Fields et ali (1949) The following case
istrates the use of this method

ID Male. Aged 2 years 2 months.

Was edmitted 1 June 1947 from another hospital, where he had been treated for
gastro-enteritis with sulphasuccidine (2 grammes 4 hourly for 3 days) No unne had
been passed for 3 days before admission despite intravenous therapy and the admin
stration of sodium sulphate The blood urca was 316 rulligrams per 100 ml Cystoscopy
was performed and the right ureter catheterized Four mullditres of blood-stajred

33

-3



UROLOGY OF CHILDHOOD

urine were recovered from this catheter but no sulphonamide crystals On the following
day decapsulation of the right kidney was performed, the renal substance being tense
and bulging but the pelvis and ureter unobstructed Only 2 ounces of urine were passed
during the 2 days following this operation, and oedema appeared 1n the genitalia and
legs Peritoneal dialysis was then started using full strength Hartmann’s solution and
S per cent glucqse Fig 6 shows the effect on the blood urea, which fell rapidly during
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Fic 6 —Chart showing cffect of peritoneal dialysis in acute
renal fatlure 1n a boy of 2 years 2 months

the period of rmgation, but 1t will also be secn that a proportion of the fluid run mn
could not be withdrawn and the oedema became worse After 3 days the irmigation \-.a(;
discontinued and a slowly increasing volume of dilute urinc was passed T.hc bloo‘
urea, however never returned to normal and although for some time the child's genera
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condition appeared to be good, he was re-admitted 3 months later with urnemia to
which he succumbed A post-mortem examination of the kidneys showed advanced
damage to the parenchyma and some calaification,

Chronlc renal failure

A wide vanety of diseases in children may lead to renal failure of gradual onset
with o progressive destruction of the renal parenchymal tissue Among these
discases are bilateral hydro-nephrosis chronic pyelo-nephntis alone or com
plicating obstruction or stone congemital hypoplasia of the kidney chronic
glomerular nephntis  peniartentis nodosa renal tuberculosis and polycystc
disease Where uninary obstruction 1s not, or has ceased to be, a factor almost any
of these conditions may progress until the kidney 1s a scarred and shrunken organ
which 1s incapable of recovery and in which all stigmata of the onginal disease
have been lost. In the obstructive cases however and in the cases of pyelo-
nephritis 1n which active inflammation rather than scarnng 18 responsible for the
depression in renal function some recovery 1s possible

Rare cases are encountered 1in which there 1s apparently a specific failure of
certain functions of the renal tubular cells Such failure may be congenital as in
Fancom s disease a vitamin D resistant type of rickets 1n which there 18 tnadequate
tubular re absorption of glucose and amino acid including cystine or acquired as
m the nephro-cakeinosis associated with hyperchloraemuce actdosis 1n infants This
latter condition 1s discussed 1n Chapter 11 In the great majonty of discases
however all aspects of tubular function are depressed at the same time

Since obstruction and nfection hydro-nephrosis and pyelo-nephntis are the
chief concern of the unnary surgeon 1t may be well to mention bnefly ther
pathology In both conditions the tubules are first affected and functional tests at
first show a depression of tubular rather than glomerular function (Raaschou, 1948)
The renal parenchyma 15 thinned out 1n a hydro-nephrosis and there 1s a moderate
tubular atrophy but microscopical changes are never very marked where the
condition 1s bilateral By contrast 1n the umilateral cases 1n which overall renal
failure 1s not an important factor the tubules having been at first dilated, become
shrunken and atrophic while the intact glomerult remain for some time a strking
feature of the histological picture Later however the glomeruli become hyalinized
as a result of disuse In uncomplicated pyelo-nephntis which in 1ts bilateral form
13 perhaps one of the commonest causes of chronic renal failure the kidneys are
small and scarred but on cross section 1t can be seen that areas of fibrosis alternate
with areas of surviving tissue The tubules are dilated and their epithelium
atrophic many contain co/loid casts giving them the appearance of thyroid tissue
The glomeruli are not damaged 1n the early stages but capsular adhesions.
penglomerular fibrosis and hyahimzation are later evident. Interstital fibrosis ana
leucocytic infiltration are prominent features and the blood vessels sho w a variable
degree of pathology hyperplastc arteriolosclerosis being associated wath hyper
tension (vide infra) Chronic pyelo-nephntis with renal farlure may be associated
with well recognized chronic or recurrent urinary infecion with ur mary calcul
with congenital abnormalities of the urnary passages and with hydr o-nephrosis
but quite often a defimte history of the infecttve onset 15 lacking, and organisms
n the unine are hard to find In this latter form pyelo-nephntis 1s parti cularly
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difficult to distingwish from chronic glomerulo-nephritis, but in neither case is
treatment likely to be successful

Each member of this group of diseases, characterized by chronic renal failure,

has 1ts peculiar features, but variations in the symptoms attributable to failure
tself depend upon the rapidity of the onset rather than on the individual lesion
and upon the presence or absence of hypertension

The failure of renal function naturally involves a rise 1n blood urea more or
less proportional to the degree of damage, but 1n very chronic cases high figures
may be found in ambulant patients, while with a more rapid onset the child may
be moribund with a blood urea of no more than 100 The term ‘‘uraemic’’ may
justifiably be applied to all cases in which the blood urea 1s raised, but it 1s
commonly hmited to those with severe and often terminal symptoms

The kidney loses 1ts capacity to form a concentrated urine and many of these
children have marked polyuria and thirst The urine 1s pale and the specific
gravity may not normally exceed 1 002-1-004, though higher figures (1 006-1-010)
may be achieved by dehydration The cause of the polyuria 1s not very obvious but
1t 1s probably related to the small number of functioning nephrons, since Bradford
(1899) found that by removing a large proportion of the renal tissue of experimental
ammals he could induce a severe polyuria The excessive amount of urine formed
may 1tself be responsible for the nocturnal enuresis or frequency which first draws
attention to the renal disease Whatever the causé of failure, the urine 1s likely to
contain a small amount of albumin and casts may be present, particularly in the
glomerulo-nephrtics -

A failyre of growth and deformities of the bones are common whenever the
disease has started early and run a very prolonged course The children are
dwarfed, wasted and there may be actual infantilism with a failure of development
of the secondary sexual organs The mechamism of this interference of growth is
not precisely known but 1t may be reversible and the dramatic metamorphosis,
which may follow simple dramnage 1n the obstructive cases, 1s one of the most
encouraging features of children’s urology. The bone changes are commonly
spoken of as ‘‘renal rickets”’ and are in general very similar to those seen in
hypovitaminosis D rickets, though much later 1n onset They occur most often 1n
the slowly progressive renal failure associated with bilateral renal hypoplasia
Genu valgum 1s the most common deformity but the wrists will show radiologically
the characteristic broadened and ‘‘woolly’’ metaphysis (For the discussion of the
bone lesions the reader 1s referred to Parsons, 1927 ) Bone changes are accompanied
by hyperphosphatemia and by acidosis In all types of renal failure, particularly 1n
infants, there 1s a tendency towards acidosis due to the poor excretion of phos-
phates and of other acid radicals, and this acidosts alone may be responsible for
ostcodystrophy The raised serum phosphorus, however, which may be as high as
10 milligrams per cent, results in depression of the blood calcium and hypertrophy
of the parathyroid glands with specific bone changes

Anaemia of the hypochromic type 1s common 1n renal failure and there 1s
frequently a yellow, or greyish-yellow pigmentation of the skin Ocdema 1 very
seldom seen 1n these discases 1n contrast to the cases of acute glomcru]o-ncphrl(ls
and of nephrosis When 1t occurs 1t 1s usually terminal, the result of cardiac failure
or misdirected treatment
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The hypertension which may or may not accompany renal failure 1s discussed
1n a later section

In the terminal stages of a progressive renal failure or 1n the earlier stages of a
more tapidly destructive lesion true uraemic  symptoms appear headaches
nausea and vomittng, diarthoea coma and convulsions, stertorous or acidotic
respiration  The polyuna may have resulted 1n dehydration which 1s aggravated by
the fluid loss 1n diarrhoen and vomituing Disturbances of the clectrolyte balance
are then ikely particularly depression of the serum chlonde The usual uraemic
tendency towards acidosis may be reversed if vomiting 1s severe and particularly
1f urinary symptoms have been treated with an unnecessary amount of potassium
atrate, alkalosis 1s a danger Potassium intoxication has been mentioned as a
cause of heart failure 1n uracmic cases

Manaeement
In general the sympioms of renal failure are such as to bring the patient to the
physician upon whom falls the burden of watching the termunal stages of an
ncurable discase Once chromic pyelo-nephntis or glomerulo nephntis has
reached the stage of a small contracted kidney the most that can be done 1s to help
the child through the lesser crises which precede the final collapse In the potentially
reversible cases, however particularly with obstruction to the urinary passages no
time must be lost 1n securing adequate druinage Diagnosis of the obstructive
lesion 15 frequently obvious because of the enlargement of both kidneys and the
disorders of mictuntion Straight skiagrams are important 1n chminating the
possibility of renal calculi but pyelograms are of little assistance since the damaged
kidneys will not excrete diodone 1n adequate concentration while retrograde
catheterization or indeed any method of urological investigation, is apt to
precipitate a dangerous exacerbation The severe infections will be dlagnosed from
the unnary findings and of the other causes of bilateral enlargement of the kidney
only polycystic disease 1s likely 1o cause confusion Itis however very rare in this
age group It must not be forgotten that one kidney may be absent or the two may
be fused or ectopic

The methods of dramage 1n obstructive lestons are described 1n Chapter 8
with regard to correction of the biochemical disorder 1t must be emphasized that
dehydration 1s usually the most urgent problem and that fluid 1s far better
restored to the body through the mouth than through the veins In serious cases
blood urea tests should be supplemented by estimations of the serum chlorides and
of the plasma CO, Severe loss of chlonde usually the result of vomiting, 1s an
indrcation for intravenous therapy Half normal saline (0-45 per cent) made up to
isotomaty with glucose 1s preferable to physiological saline and as soon as the
salt deficiency 1s rectified only glucose (5 per cent 1n water) should be given
Acidosis and alkalosis seldom need specific correction 1n the older chid with
unnary obstruction but blood transfusion may be urgently required at the time of
the establhment of urinary dramnage

In infants 1n their firft year of life, biochemical disturbances are particularly
dangerous and especial care 15 required 1n the admmistrauon of intravenous
fluids. The value of a ward sister with expenence of these disorders 1n infancy and
of a blochermst with sufficient clinical contact to enable him to adjust the nature
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and amounts of parenteral fluids can scarcely be over-estimated, and all young
infants suffering from serious urinary conditions should, 1f possible, be transferred
to an institution providing these facilities The normal fluid requirements of an
infant are approximately 150 millilitres per kilogram of body-weight per 24 hours,
though a Iittle more may be necessary in cases of polyuria Quite often replacement
of the required amount of flmd by mouth 1s impossible, and subcutaneous or
mtravenous infusions have to be given Over-dosage with saline, even when half-
normal solutions are used, 1s always a danger and serum values should be
estimated repeatedly Acidosis may be corrected by the use of Hartmann's sodium
lactate solution, either by mouth or by vein

Hypertension

Severe hypertension 1s rare 1n the young' but in those instances which are not
explained by coarctation of the aorta, hypothalamic tumour, hyperthyroidism,
acrodimia or some systemic mineral poison, urological examination becomes of
the utmost importance Essential hypertension has indeed been described 1n
children (Court, 1941, Sobel, 1941) but should only be diagnosed after a careful
exclusion of other causes

The normal blood pressure in children may be seen from Table 1 in Chapter 2
All observers agree that a narrow sphygmomanometer cuff gives higher readings
than a broad one, though the reason for this 1s obscure The cuff used should
cover at least half the length of the upper arm, the child must be at rest when the
reading 1s made 4nd accustomed to his surroundings Single observations in the
out-patient department are not adequate

The symptoms and signs of hypertension 1n the child do not differ from those
seen 1n the adult and need not be described here The function of the urologist 1n
these cases 1s to investigate the possibility of unilateral renal disease being

responsible for the high blood pressure or to localize a possible phaeochromo-
cytoma

Renal hypertension

The proneer work of Goldblatt (1947) and of Wilson and Byrom (1939) has made 1t
clear that hypertension may be produced 1n the experimental animal by rendernng
one kidney 1schaemic Some humoral factor appears to be responsible and the
presence of a normal contra-lateral kidney tends to prevent the appearance of
hypertenston High blood pressure 1tself, however, may be responsible for vascular
changes 1n the normal kidney, which will perpetuate the condition after the origmal
cause has been removed (For review of experimental work see Goldblatt 1947)
A great deal of evidence suggests that the human kidney reacts to 1schacrma 10
a4 way similar to that found in the eaperimental ammal, but n pathological
conditions the interference with the blood supply 1s seldom so simple as a con-
striction of the renal artery All discases which cause damage to the renal paren-
chyma have on occasions been associated with hypertension, but 1t 1s least commog
in the simple umnfected obstructions and most common where scarring d4n
fibrosis 1s maximal he
Atrophic pyelo-nephritis and congemital hypoplasia of the kidney arc th
most important discases to be considered Not all cases of chronic pvelo-nephnitts
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have hypertension even when the discase 1s bilateral Kimmel (1942) for instance
found high blood pressure in only 10 per cent Weiss and Parker (1940) believed
that there was a significant relationship between the incidence of hypertension
and the degree of vascular change (hyperplastic arteriolosclerosis and endartentis
obliterans) but other observers have not found so clear<ut an association and
point out that these changes may be the result rather than the cause of the
hypertension

It seems unlikely that the congenitally small but histologieally normal kidney
can be the cause of hypertension The scarred and contracted kidney which 1s so
small that an onigin 1n congenital hypoplasta 1s suspected 1s frequently found to-be
responsible for the rmising of the blood pressure scarring in these cases may have
resulted from superadded pyelo-nephntic change but apparently sometimes takes
place without infection Ectopic and double kidneys are unusually hable to hypo-
plasia and may be important 1n this connection

Braasch ef ali/ (1940) have drawn attention to the incidence of hypertension
following conservative operations upon the kidney presumably the resuit of
operative trauma and infection and n undertaking any such procedure one
should bear 1n mind this possibility Partcularly is this true when dealing with
umlateral case of hydro-nephrosis where the preservation of a partially defective
kidney might lead to a far more serious discase and where there 15 well marked
fibrosis 1n the kidney nephrectomy should be performed Follow up readings of
the blood pressure are essential after all conservative renal surgery

Sterile hydro-nephrosis 1s seldom associated with hypertension though
Bell (1946) records a case of high blood pressure 1n a child with uninfected lower
unnary obstruction and bilateral hydro-nephrosis

Polycystic disease s rare in children but may occasionally be a cause of
hypertension (Bothe 1939) Renal tuberculosis despite the frequently advanced
scarring of the renal substance 1s excepuionally seldom responsible for this
conditon Of the purely medical diseases of the kidney chronic glomerulo-
nephntis and periarteritis nodosa are well known causes

Several authors (for example Dantel 1939) have noticed a moderate ralsing of
blood pressure associated with Wilms tumours The mechamsm 1n these cases 1s
presumably different from that found in the scarred kidney In our cases high
blood pressure has not been a sigmficant feature

Although every kidney responsible for hypertension 1s to some extent damaged
from the point of view of its ability to secrete urine, there 1s no direct relationship
between the degree of renal failure and the raising of the blood pressure, Thus of
20 renal dwarfs recorded by Ellis and Evans (1933) 1n whom the parenchymal
damage was extreme and of long standing, there were only 2 with hypertension

From the surgical point of view 1t 1s the cases of unilateral disease which are of
interest. 1f the damaged kidney can be removed before the hypertension has had
ume to produce secondary changes 1n the contra lateral kidney there 15 a chance
of permanent cure The selection of cases suitable for surgery depends very largely
upon the intravenous pyelogram Where one kidney 1s found to be normal or
hypertrophied and the other has diminished function or complete absence of
secretion  the case should be given further consideration Retrograde pyelo-
graphy 1s performed 1n order to exclude the possibility of complete renal agenesis,
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and the outline of the pelvis of the damaged kidney gives important clues as to the
nature of the disease Frequently the calyces are narrow and bunched together,
while the pelvis 1s a httle dilated Such an appearance may be produced either by
atrophic pyelo-nephritis or by congenital hypoplasia of the kidney, and in either
case, provided the hypertension 1s of comparatively recent origin, a nephrectomy
is 1ndicated In other instances there may be some clear-cut urological indication
for operating upon the kidney, as in the case of renal calculus, and 1n these
nephrectomy 1s to be preferred to conservative operations provided the contra-
lateral kidney 1s normal

Where a umlateral renal disease 1s found to be responsible for hypertension and
nephrectomy performed, the blood pressure falls immediately to a more or less
normal level Unfortunately this gratifying fall 1s not always maintained, and the
pressure slowly rises again during the weeks following the operation and appears
to stabilize at a level about half-way between the normal and the pre-operative
reading The child may not be cured but the symptoms are satisfactorily alleviated
and the progress of the disease appears to be arrested

The following cases are examples of renal hypertension

DL Female Aged 11 years
This case was referred by Dr Paterson for urinary investigation She had a blood
pressure of 218/174 with headaches, dimness of vision and retinal changes The urine
contamed pus cells The mtravenous pyelogram showed poor function on both sides
but the retrograde outlined normal, though somewhat spastic, renal pelves and ureters
Since Ithc lesion appeared to be bilateral no surgical treatment was undertaken and
there was a slow deterioration 1n the general condition of the child She died 1 year
later The blood urea did not nise above 64 mg per 100 ml until immediately before
the end
N G Female Aged 11 years
This case was referred by Dr Paterson and was later under the care of Dr Sheldon
She complained of headaches, puffiness of the ankles and enuresis The blood pressure
was 205/130, retinal changes were present The urine was sterile, the blood urea 38
The ntravenous pyelogram showed a large right kidney with a double pelvis, and a
small and poorly functioning left kidney A left nephrectomy was performed, the
spectrmen showing a hypoplastic organ containing areas of normal parenchyma and
arcas of gross fibrosis Arteriolar thickening and hyalimization were noted micro-
scoprcally Immediately after operation the blood pressure was 150/120 14 days later
it was 186/136 One year later 1t had risen to 200/145, and the prognosis was considered
poor The enurests remained unchanged throughout the period of trecatment
CH Male Aged 52 years
This case was referred by Dr Paterson with attacks of pain mn thc,lcft Jom The
urine was infected with B coli, the blood urca was 41 mg per 100 mi, and the
blood pressure 150/105 The intravenous pyelogram showed a normal right hidney and
a poorly functioning onc on the left, which was shown by retrograde to be hydro-
nephrotic A conservative operation (division of aberrant vessels) was performed on
the left hidney and the infection cleared with sulphonamides After the operation there
wds no recurrence of pain but the blood pressure remained unchanged On re-admssion
7 menths later 1t was 165/120 and a nephrectomy was performed At the end of this
operation the blood pressure was 135/85 and 18 months later 110/70
P T. Female Aged 13 years
Referred for urological investigation by Professor Moncriefl There were no uninary
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symptoms the child was suffenng from headaches and vomiing and was found to
have a blood pressure of 255 180 Papilloedemna was present. Blood urea was 30
milligrams per cent Intravenous pyelogram showed a normal nght kidneyv but veny
Iittle secretion on the left side At cystoscopy there proved to be 2 keft uretenic onfices,
both of which were cathetenzed The upper pelvis was slightly dilated with a blunted
calvx and the calyces of the lower pelvis were also small The unine ¢ontaned a few
pus cells but was stenle on culture Left nephrectomy was performed. The specumen
showed a hypoplastrc double hidney (see Fig. 7) Fourteen days after the operation the
blood pressure had fallen to 180 150

Frio 7 —Hypertension Case P T Operation specimen Double
left krdney showing chronie pyelo-nephritm.

K H Malk Aged 4 years.

First admitted under Dr Lightwood with frequency enuresis and attacks of
abdominal pain he was found to have a blood pressure of 210/135 Durning the course
of the followig year the blood pressure varied between thrs figure and 150/100 and he
had attacks lasting a few days of frequency thinst and imtability The urine was
sterile but always contained albumin The retinae remained norma! Intravenous
pyelography showed good function 1n both kidneys, but the right pelvis was large and
normally formed whereas the left was small and narrow (se¢ Fig. 8) Retrograde
pyelograms did not give any further mformation In view of the perlodicity of the
attacks, a phaeochromocytoma was considered as a possible cause, and the adrenal areas
were investigated by radiography after arr insufflation No tumour was demomtrated.
Dibenamine (5 milligrams per kilogram) was given intravenously without any significant
effect upon the blood pressure. Laparotomy revealed no sign of a phasochromocytoma
aither in the adrenals or elsewhere in the abdomen and both kidneys appeared to be of
normal consistence although the left one was very amall The blood pressure then
tended to stabilize at the higher level (270/180) and a keft nephrectomy was performed
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The excised kidney was small but macroscopically normal Hxstofogncally there
some evidence of pyelo-nephritis In the 2 months following the operation the pres
fell to 150/100, and 6 months later the boy 1s symptom-free, eatremely well ang
blood pressure 1s 120/80

Fic § —Excretion pyelogram boy with s¢
hypertension, aged 4 years Note good fun¢
on both sides and narrow left pelvis with m

calyces obliterated
f

Phaeochromocytoma (paraganglionoma)
Although 1t has no connection with disorders of renal physiology 1t 1s conven
to discuss here another cause of hypertension 1 children—the tumours of
chromaffin tissue

The phaeochromocytomas are adrenaline-secreting tumours which arse from
medulla of the supra-renal gland or 1n other elements of the sympathetic ch:
They are histologically bemign but thetr secretory output induces deadly hyg
tensive cardiovascular disease This takes the form of a steady and progress
elevation of the blood pressure associated charactenstically, but not invarial
with paroxysmal exacerbations of hypertension during which the child suf
from severe headaches, palpitations, excessive sweating, polydypsia and polyu:
The 1ncreased urinary output may be evidenced by frequency and enuresis ]
tumours are usually small, though at least one (Snyder and Vick, 1947) has b
palpable 1n the pararenal area In childhood, multiphcity of the tumours has bt
a feature of several cases (Cahill and Aranow, 1949)

Diagnosis

Diagnosis 1s likely to be a matter of some difficulty Paroxysmal attacks, if th
are a feature, are very suggestive, but even 1n their absence phaeochromocyto
1s always a possibility The demonstration of an excess of adrenaline in the blo
has not proved to be a satisfactory mnvestigation, and the practice suggested
Roth and Kvale (1945) of provoking a typical attack by the mjection of histam
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1s not without dangers The use of substances which annul the effect of adrenaline
has proved to be a more successful approach and 1n particular dibenamine has
been used with great effect This investigntion was descnibed by Spear and Griswold
(1948) who adwised the intravenous injection of 7 milligrams dibensmine
hydrochlonde per kilogram of body weight In cases of phacochromocytoma the
blood pressure may fall to normal for a period as long as 24 hours

A pyelogram in these cases not only assures the absence of any renal disease
but may indicate the presence of a supra renal tumour by displacement of the
renal pelvis. The njection of oxygen into the perirenal space 1 also a valuable
means of demonstrating the tumour The child s anaesthetized and a needle
connected up with a manometer and an oxygen supply 18 introduced 1nto the angle
between the last rib and the crector spinae and thrust gently forwards and
medially Once the penrenal space 1s entered oxygen flows in freely at a com
paratively low pressure and exposures are then made

These investigations may localize a phacochromocytoma when st 1s situated 1n
the supra renal gland but when 1t 1s located elsewhere 1n connection with the
abdominal sympathetic 1t can only be found by exploratory laparotomy Also
tumours may rarely occur th the thorax or the neck

Treatment

Treatment of these tumours 1s clearly operative but the risks involved erther
from an excessive release of adrenahne caused by operative manipulation or from a
dangerous fall in the blood pressure when the adrenaline supply is cut off must
not be underestimated Successful removal has been accomplished 1n a child and
with earlier diagnosis and with the better operative management to be expected
from a fuller understanding of the condition satisfactory results may be antica
pated i the future.

Note on glomerulo-tubular nephritis: the surgical aspect

A textbook pnmanly surgical 1s not the place for a dissertation on the medical
diseases of the kidney but there are certain aspects of glomerulo-tubular nephritis
which have a bearing on the urological lesions of childhood

It has been shown (Davson and Platt, 1949) that the Ellis classification (1942)
of nephnus has stood the test of ime with very few exceptional cases

Type I nephritis 15 charactenized by an mmitial acute 1llness with haematuna,
bypertension and oedema Over 80 per cent (Davson and Platt, 1949 Ellis, 1942)
recover and do not relapse Some others pass into a rapdly progressive phase
with continuing hypertension and oedema with early uraemic death Others run a
chronic progressive course lasting years and are sometimes quite symptom free
for a long penod before diminution of renal function produces a return of
symptoms. The acute ontet phase may be overlooked or mused having been
masked by an acute infective episode such as tonsillitis, which so often precedes
this type of nephnns

The Type [ nephntis, becoming slowly progressive from early life peoduces a
shrynken ludney with no features to differentiate 1t from one of chronic atrophic
Pyclo-nephntis  which itself may be supenimposed upon congenital renal
hypoplasia
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Type II nephrtis 1s characterized by mimimal (often microscopic only)
haematuria, disproportionately gross albuminuria and oedema much more marked
1n duration and degree This type 1s rarely confused with any surgical lesion

Acute focal nephritis with haematuria but no oedema or hypertension, often
occurring during an acute infection such as tonsillitis, appendicitis or osteitss, 1s an
entity which 1s considered worthy of separation from the Ellis types (Davson and
Platt, 1949) Recovery 1s the rule without progress to a chronic stage, but often
with recurrences in subsequent infective states

The surgeon must then bear 1n mind particularly the Type I nephritis and acute
focal nephnitis, and penarteritis nodosa, as causes of haematuria which may be
very hard to distinguish Such lesions may occur whilst a urninary infection 1s
present, and precipitate a renal failure which would be unexpected purely from the
degree of the infection Haematuria occurring during treatment of acute throat

infections by sulphonamide drugs may be due, in fact, to such primary nephron
disease and not to damage by the drug itself



CHAPTER 5§

INFECTIONS OF THE URINARY TRACT

Pathology and clinical features

THE prevention and control of mfection plays so large a part in children s urology
that some general review of the aetiology pathology and treatment 1s necessary

Acute infections of the normal urinary tract often short hved produce a
charactenistic climeal prcture sull commonly termed  pyeliis  despite the fact
that there 15 no real evidence 1n most of upper tract involvement. In true pyelitis
pathological evidence shows that there 1s always an inflimmatory process within
the interstitial tissue of the kidney whenever the pelvis 1s involved, that 1s pyelo-
nephntis. The term pyuria 15 a simple description of the common finding, which
does not commut the chinician to 2 definite statement of the site of the inflammation

nor does 1t exclude the possibility that a more serious abnormality or disease may
be present. The management of the acute transient infections remains in the hands
of the physicians and the urologist 15 concerned chiefly with those cases in which
the condition 15 progressive persistent or recurrent

Bacteriology

The organisms most commonly found 1n the urine belong to the B coli group

tbough there 1s perhaps more vanability than was at one time suspected and other
gram negative bacili as Aerobacter Proteus vulgaris and Pseudomonas pyocyaneus
may be present, as well as the gram positive coeet Staph albus occasionally
Staph. aureus and Streptococer usually of the faecalls type Mixed infections are
not uncommon and the orgamsm may change during the course of treatment, a type
susceptible to chemotherapy being too often replaced by an imsusceptible one

These vaniauons however occur chiefly where there 1s a complicating abnormahty

and 1n the transient infections B coli predominates

Source of infection

The gram negative bacilli and Strep faecalis are clearly of bowel ongin and the
ntestine 15 the factory to which due attention should be paid 1o the treatment
The intestinal disturbances so common 1n early life and especially 1n infency
must determine striking variations in the bacterial content and 1ts virulence, an
aetiological factor of great importance 1n unnary nfections Tonsillar infection
and otitls media have also some significance 1n our experience

Route of infection

The route by which the organisms reach the unnary tract 1s a matter of controversy

there can be no doubt that a blood-stream spread direct to the kidney does often

occur but from the facts of common observation 1t seems manifest to us that in

the majonty the organisms first reach the bladder 1ia the urethra and that
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1nvolvement of the upper tract 1s by no means so common as 1s generally supposed
During the ““diaper’’ age, 1n which the disease 1s so frequently seen, there 1s ample
opportunity for contamination of the urethra, which 1s a comparatvely short
structure 1n both sexes at this time later 1n childhood, infection 1s considerably
more common 1n girls, again because of the opportunities of contamination and
the short ascent The simple lodgement of the organisms within the bladder 1s
not of course sufficient to produce a cystitis, and a subsidiary cause 1s commonly
found, such as depression of the general health and lowered resistance due to,
defective diet, or exposure to cold and damp, increase 1n the virulence of the
intestinal organisms or urinary stasis The great majority of children cystoscoped
during an attack of “‘pyelitis’” show at least a bdsal cystitis, and this alone may
be responsible for the symptoms the uretero-vesical buffer mechanism remains
effective and the upper tract never becomes mnvolved In the serious infections,
however, the oedema round the ureteric orifice renders the valve incompetent,
and reflux of vesical contents carries the organisms upstream The 'resulting
ureteritis spreads the dysfunction so that the pelvis and calyces are infected and
a true pyelitis and pyelo-nephritis ensue Any pre-existing anomaly, congenital
or acquired, will obviously expedite this process

Although the lymphatics round the ureter and along the fascia of the posterior
abdominal wall may posstbly play a part in the ascent from bladder to kidney,
we are inclined to regard the lumen of the disorganized ureter as the most important
channel )

’
¢

Pathology

Examination of post-mortem material from infants who have died with pyuria,
almost always accompanied by gastro-enteritis, meningitis or otitis media, has
shown a predommance of changes in the kidney (Chown, 1927, Wilson and
Schloss, 1929) It seems clear that 1n such cases the renal mnfection 1s blood-borne,
but we believe that this does not give an-accurate indication of the common onset
of the disease, though the lesions 1n the kidney are certainly those which endanger
hife during the acute attack and may be responsible for symptoms later on

During the attacks of acute pyelo-nephritis there 1s a generalized inflammation
of the kidney The renal pelvis 1s reddened and oedematous Within the renal
substance there 1s a pronounced interstitial leucocytic infiltration, which 1in more
severe cases may go on to suppuration, the minute abscesses showing as radiate
streaks upon the cut surface of the kidney On rare occasions this suppuration
proceeds unchecked with destruction of all renal elements, and abscesses may
rupture mto the perinephric space Commonly, however, healing occurs quite
quickly, leaving Iittle dimpled scars on the surface of the kidney and areas of
fibrosis throughout the parenchyma

In chronic pyelo-nephritis, 1n recurrent acute attacks, or even 1n the healed
disease, there may be a progresstve destruction of the nephrons This is not 4
uniform process taking place throughout the kidney, but scarred areas alternate
with normal or with hypertrophied parenchymal tissue The whole kidney 15
contracted as a result of the scarring and on the cut surface white and grey or
vellow streaks of fibrosis are evident When the disease has occurred very carly
in life, the fibrotic kidney 1s naturally unable to grow and appears very small n
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relation to the mze of the body so that a congenital hypoplasia may be suspected
indeed the differentinl diagnosis between atrophic pyelo-nephritis and congenital
hypoplasa 1s frequently difficult, 1f not impossible

Histologically interstitial fibrosis 1s a proment feature the tubules are
dilated and Iined by an atrophic epithelium they contain colloid casts and have
an appearance 1n cross section closely stmilar to thyroid tissue The glomerult
remain ntact for longer than the tubules but ultimately capsular adhesions
penglomerular fibrosis and vascular changes put them out of action Endarteritis
obliterans and hypoplastic artenolosclerosis are commonly found particularly
n cases associated with hypertension

Pyelo-nephntis may and frequently does complicate hydro-nephrosts and
renal lthiasis and the gross appearnnce of the kidney may be considerably
altered by the pnmary disease The microscopical changes within the parenchyma
and their physiological effects do not differ matenally from those already described
A renal calculus may cause severe ulcerntion of the pelvic mucosa and scarring
of the renal substance 1s then apt to affect chiefly the pyranuds whose apices have
been damaged

The pelvis and upper ureter are usually somewhat dilated n the early stapes
of uncompheated pyelo-nephritis, but with progressive contraction of the renal
substance the calyces are drawn closer together and narrowed

Clinieal

In nfants acute unnary infections give rise to very few uninary symptoms high
fever or sudden onset with vomiting, diarrhoea and perhaps convulsions
constitute a charactenstic chimeal picture which may cause confusion with
memngitis or pneumomia  Early examination of #he unne, which is shightly turbid
and contains pus cells on microscopy reveals the true cause of the symptoms

In older children there 1s less constitutional disturbance and though fever
and vomiung may be the chief complaints there 15 almost always frequency and
dysuna Abdominal pain rather poorly localized and not very severe 1s a feature
of some cases and may be mistaken for appendicitis in a few cases there 1s a sudden
onset of severe pain n the loin with ngors as 1n the pyelus  of adult hfe The
febrile stage of the acute transient infections does not last more than a few days
and less 1f treatment 1s started immediately The pyuna may continue a little longer

At times however the fever does not subside and 1t becomes clear that a
suppurative process 1s occurnng (n the kidneys, one or both of which will be
palpably enlarged and tender Such an enlargement may be due to a suppurative
pyelo-nephntis, which 1s apt to lead on to a peninephric abscess,* but 13 more
likely to indicate that infection has supervened upon a previous abnormelity of
the kidney A pyo-nephrosis* commonly results from an infection complicating
a congenital hydro-nephrosis due to obstruction at the pelvi ureteric junction
but a stone 13 occasionally responsible for the obstructive element. Where infection
supervenes upon & long standing lower urtnary obstruction 1t may precipitate
acute retention or an acute exacerbation of renal failure, which 1s apt to overwhelm
the child before treatment can be effective

In many cases seen by the urologist, the fever and constitutional disturbance

For further description see end of this chapter
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have subsided as a result of treatment but the urine remains infected This
observation calls for a thorough investigation of the whole urinary tract, and will
frequently bring to light some anomaly such as hydro-nephrosis, megaureter, or
duplication of the ureter, which requires surgical treatment

Recurrent acute or subacute attacks of urinary infection are often observed
1n children, particularly 1n girls, and here again mnvestigation will often reveal an
anomaly Not infrequently, however, the urmary tract appears entirely normal
It 1s true that i such cdses the attacks commonly cease spontaneously after a
few years, but 1t 1s important to remember that with each additional 1nsult the
damage to the renal parenchyma becomes more serious Such a child may go on
quite happily until the third or fourth decade of Iife, only to succumb at that time
with pyelo-nephritic contracted kidneys, perhaps complicated by hypertension
Since pyelo-nephritis 1s not infrequently a unilateral disease, 1t behoves us to be
on the look-out for the unilateral contracted kidney which has such a characteristic
pyelogram The problems of renal failure and of hypertension are discussed in
Chapter 4, but it may be recalled here that the infection has frequently died out
by the time the renal damage becomes evident

Treatment .

The management of urinary infections will vary a great deal depending upon
whether an underlying abnormality 1s found within the urinary tract, and 1t 1s
appropriate 1 this chapter to deal only with the general principles of clinical
treatment

Control of the infection 1s now largely a question of choosing the right antibiotic or
chemotherapeutic drug, a matter which 1s discussed 1n the succeeding section

Treatment of the underlying obstruction or abnormality may be an emergency
measure or a planned approach, and will obviously depend upon the exact diagnosis

An estimate must be made of the degree of renal failure, particularly 1n th\e uncom-
plicated case of pyelo-nephritis For this the intravenous pyelogram may be adequate,
but urea clearance or concentration tests may also be helpful

Associated secondary pathological conditions such as anaemua and 1etardation of
growth may require attention and where the disability has been sufficiently severe to
mterfere with the child’s social and educational development, measures may be
required to set him back upon the right lines

The management and control of urinary infection

Reference has already been made to the effects of urinary mfection on the renal
parenchyma, and the urologist 1s rarely faced with the treatment of a simple
straight pyelocystitis More often he 1s called upon when nfection has become
established 1n a damaged urinary tract or when an acute episode has been super-
imposed on previous chronic infection and urinary obstruction

The establishment of a free flow of urne from the bladder or, in the case of
ureteric obstruction, from the kidney 1s the essential first step The surgeon will
have to decide 1n cases of bladder outlet obstruction whether temporary catheter
dramage through the urethra 1s advisable or whether he should 1mmediately
establish supra-pubic drainage or even bilateral nephrostomy It 1s common to
find that where there has been chronic bladder outlet obstruction, especially
associated with spina bifida, the urine 1s so thick with ropy mucus or frank pus

4
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that It is essentia] to establish continuous catheter drainage with regular wash
outs of the bladder Such bladder irmigaton may be performed by the usual
automatic tidal drainage apparatus, a simple Dukes intermittent flow apparatas,
or with a synnge Small girls tolerate the presence of a self retaining urethral
catheter fairly well but the calibre of the catheter used on a little boy 13 usually
too small to allow the free flow of debris and mucus so that a supra pubic dramage
1s more often necessary at this stage 1t must be emphasized that the major purpose
of bladder imgation 1s a mechanical one, although antiseptic fluids are used We
have been well satisfied with sulphacetamide 1 5000 and we have found that
2 per cent sodium bicarbonate 1s a help when the presence of excessive mucus
makes rrrgation difficult

History of urinary antisepsis
Once free dramage has been established the question of chemotherapy arises and
the selection of the appropnate drug requires careful consideration and an
assessment of the advantages and disadvantages inherent in each particular
substance. The first half of the twentieth century has seen tremendous advances 1n
the contro! of urinary infection The principal agents available before 1932 were
those which acted either by changing the reaction of the unine to one which was
unfavourable to the particular orgnnism s survival or by the excretion of some
substance which acted as an antiseptic 1n the unnary tract irrespective of the
reaction of the medium tn which 1t would act It 15, however, only possible to
release formaldehyde in the unne from hexamine given by mouth if the urine 1s
acid Urea-splitung organisms wn the urinary tract make 1t extremely difficult to
obtain an acid urine and 1n children particularly the presence of an infection with
B proteus may lead to the administration of excessive quantities of acid producing
substances such as ammonium chloride The urine will remain alkaline, and extreme
acidosis wall be produced which may 1n 1tself be fatal This 1s a very real danger
and we have stressed earlier the hmited control which the infant s kidney has over
the vanauons m 1ts blood acidity

The ketogenic diet which was introduced n 1932 produced one major step
forward 1n attempts to control these infections but was never easy of application
in children The beta hydroxybutync acid thus produced was superseded as a
urinary antiseptic by the introduction of mandelic acid 1n 1936

Prontosil the first of the sulphonamide group of drugs became available 1n
1937 and opened up a new field of therapy particularly applicable to children

In view of the fact that Prontosil and 1ts successors are bacteriostatic and not
bacterieidal and that furthermore they are dependent upon the bactenal population
present (see page 51) the older methods of treatment still have a place, and in
1946 organic combination of hexamme and mandelic acid was achieved m a
switable form for administration by mouth this methenamine mandelate* 1s now
one of our most useful drugs It 1s easily taken s non toxic and its action s
independent of the bacterial population of the unine

The introduction of penicillin n 1ts various forms dunng the last 10 years has
BIven us yet another powerful weapon i deahng with those infections which are
tulpha resistant. The disadvantage of the necessity for parenteral administration
*Mandelamine and Mandamine are d trade names for ths substance.
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(except 1n tiny babies) has, however, limited the use of penicillin considerably,
particularly in the treatment of chronic infections and in the prevention of
recurrence B proteus still remamned one of the greatest enemies of the urologist
and the advent of streptomycin has to some extent removed this menace. It 1s yet
too early to assess adequately the practical use of aureomycin and chloramphenicol
1n urological infections

Much has been wrntten on the dangers of chemotherapy and antibiotic
treatment, and 1t 1s important to realize the limitations of these treatments The
early antibiotics, especially streptomycin, are bactericidal, whilst the sulphonamide
group and certain antibiotics (aureomycin and chloramphenicol) are only
bacteriostatic The natural defences of the body play a very large part in over-
coming urinary infection We are coming to realize more and more that, especially
in the urinary tract, organisms become resistant to a particular form of therapy
There seems no doubt that a particular strain may become resistant itself, whilst
on the other hand the urinary infection may persist by the replacement of a
sensitive strain by an insensitive strain of exogenous origin There 1s now con-
clusive proof that not only do antibiotics cease to be effective against certain
organisms but they actually stimulate the growth of other orgamsms It appears
that penicillin may actually stimulate the growth of the tubercle bacillus and
undoubtedly excites the rapid spread of pyocyaneus infections These 4
characteristics _of organisms 1n relation to 'chemotherapeutic substances
(suppression, mhibition, habituation and stimulation) (Garrod, 1951) must be
constantly in the mind of anyone seeking to treat an infection,of the uriary tract
Constant wigilance, repeated chemical investigation of the urine and sensitivity
tests on the organism present cannot be emphasized too strongly

Sulphonamide therapy

Sulphonamides have certain dangers which are, of course, greater where there
has been damage to the renal parenchyma The effects of this group of drugs may
be summarized briefly

'Crystalluria and tube blockage —The solubility of drugs of the sulphonamide
group varies considerably The amount of ‘‘sulpha’ drug which s protein-bound
also varies with the particular substance and this protem-bound fraction does not
filter through the glomerulus The fraction of sulpha drug which, after filtering
through the glomerulus, 1s re-absorbed from the tubules 1s also variable In the
case of sulphadiazine, 65 per cent of the filtered sulphadiazine 1s re-absorbed,
and 1n the case of sulphamerazine 85 per cent 1s re-absorbed Under normal
circumstances only 1 of every 120 mullilitres filtered by the glomerulus 1s actually
passed as urine Consequently mn the case of sulphadiazine 35 per cent of the
sulphadiazine filtered 1s actually excreted in the urine but must be excreted 1n
== of the amount of flurd in which 1t was filtered by the glomerulus It 1s httle
wonder that crystallization occurs 1n the tubules with consequent tubule blockage

Nephro-toxic effect —It 1s uncertain whether the sulpha drug 1s actually cytotoxic
or whether the effect seen 1n the kidney as a result of giving sulpha drugs 1s an
allergic phenomenon Reference has already been made to pyelo-nephritis of
allergic and toxic origin and the sulpha drugs are among the main precipitating
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factors. Individual sensitivity of patients to sulpha drugs 1s of course well known
and this dllergy 1s shared by the renal substance Haematuna duning treatment
does not necessanly mean crystalluna but may be due to this allergic or toxic
pyelo-nephnitis. Necrosis of the epithelium 1n the distal convoluted tubule and
collecting tubules has been found 1n many cases

Glomerular damage —Birchell and Alexander (1950) review the evidence which
supports the occurrence of glomerular damage as a result of sulpha therapy and
it appears that  acute tubular necrosis  may itself result from treatment with
this group of drugs 1t has been shown that acute tubular necrosis  often Involves
the glomerulus as well as the tubules

!
Allerey —A general allergic effect of a drug 1s, of course very important as febnle
reactions can be very devastating and add to the dehydration and renal trouble
aiready present. This allergy 1s specific 1o each drug and 1s related directly to the
amount of the drug which has been miven

Principles of chemotherapy
In severe infections of the uninary tract and tn established chronic infection 1t 1s
not enough to produce 1n the unne a concentration of the drug sufficient to deal
with the organism and 1t 1s necessary to mamntain an adequate plasma level so
that the infection in the interstitial tissue 1n the kidney 15 also dealt with The
effect of sulphonanude 1s directly dependent on the density of the bactenal popu
lation Since there 15 this direct relationship between the effect of 2 given amount
of drug present and the actual bactenal population, it 1s logical (Garrod 1951)
to attempt to reduce the bactenal population by the use of such other unnary
antiseptics as are available before the extubition of the sulphonamide group of
drugs. By this means 1t may be possible to stenlize the unnary tract before
resistance of the organism develops

After ingestion the fate of sulphonamudes depends almost entirely on the
charactenstics of the particular member of the group although the body deals
with all members along similar lines Solubility determines the rate and degree of
absorption from the bowel After absorption a certain proportion of the drug
becomes, by reaction with acetates, acetylated  and this fraction of the drug 1s
not bacteriostatic A further fraction becomes combined with protein and therefore
fauls to pass into the glomerular filtrate This protein combtnation 1s reversible
%0 that the protein bound fraction remains as a store of drug in the bloodstream
A small proportion of the sulphonamide 1s oxidized but the bulk 1s eliminated 1n
the unne The rate of elimnation by the kidney 15 again dependent upon the
proportion which 1s not combined with protein The sulphonamide which 1s
excreted is 1n two forms the acetylated and the non acetylated only the latter being
bactenostatie, Sulphacetamide 1tself 1s the only acetylated sulphonamide which
1510 fact bactenostatic

As far as the uninary tract 1s concerned, therefore, the effectiveness of any
member of the group will be highest if acetylation 1s shght and protein combination
1 low whereas a drug with high protein combination will last for a longer period
and will also maintain a higher plasma level 1t will thus be more effective for
nfections mvolving the renal parenchyma
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Most of these drugs are more soluble 1n alkaline than 1n acid medium, and for
s reason the urine 1s maintained on the alkaline side of neutral during therapy
18, however, not necessary to do this if the amount of sulpha drug given 1s small,
d when one 1s aiming at an effect in the urine and not at an effect 1n the tissues

the kidney The exception to the general rule of an alkaline urine during
atment 1s 1n the use of sulphathiazole against Strep. faecalis. The drug 1s then
st effective when the urine 1s neutral or slightly acid Since the acetylated
iction 1s most soluble, drugs with a high urinary clearance and low acetylation
> most Jikely to produce crystalluria Sulphadimidine 1s 70 per cent acetylated
t sulphathiazole has only 25 per cent acetylated 1n 1ts urinary fraction

The renal excretion of the drug 1s dependent on the percentage of 1t which 1s
otein-bound and not available for filtration Reference has already been made
this fact If, therefore, one 1s treating pyelo-nephritis and requires a high plasma
el, 1t 15 better to use a drug with a high protein-bound fraction and high per-
ntage of absorption from the tubules Sulphamerazine fulfils these conditions
1 the other hand, with a simple recurrent pyelo-cystitis which responds to the
esence of an antiseptic 1n the urine, 1t 1s very often sufficient to use a drug like
I[phacetamide which produces a very low plasma level and a high excretion rate
small dose given at might and 1n the morning 1s excreted so adequately that a
ry high urinary concentration 1s obtained

In determining the choice of drug it may be a help to consider the mdividual
emical characteristics and biological reactions of some of the commoner members
this group

Because of these various factors 1t has been found 1n practice that the use of a
mbination of drugs 1s very often more effective and less dangerous than the
rresponding amount of one single member of the group Each drug has its own
rticular urinary solubility and this 1s independent of the presence of other drugs

the same group It 1s therefore possible to maintain a farrly high urnary
ncentration of total sulphonamide made up of several component fractions of
> different members of the group It 1s also possible to maintain a high plasma
rel and a high urinary concentration of sulphonamide by using a combination

a drug with a high protein-bound fraction (sulphamerazine) and one of high
lubility and lower tubular re-absorption such as sulphadiazine or sulphacetamide
convenient preparation 1s

Sulphamerazine 0 1 gramme
Sulphacetamide 0 2 gramme
Sulphadiazine 0 2 gramme
in 0 5 gramme tablet form
or as a cream, 0 5 gramme 1n 5 millilitres
(Tresamide Sharpe and Dohme )

Some of the characteristics of the individual members of the sulpha grou;t)‘
e given here as a guide to selection of the appropriate drug or combination 0
ugs
tphamlanmide —This drug 1s almost completely soluble at any physiologically

»ssible concentration, and 1t will be recalled that when these drugs were first
troduced renal complications were not encountered unti1] sulphapyndinc came
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nto general use Sulphamlamide 1s however more toxic and less widely effective
than many of its successors and 1t s almost non-effective against onc of the most
common 1nfectors of the unnary tract—Strep faecalis

Swlphacetamide —This has the great advantage of being soluble 1n unine with a
phystological acid pH and 1t 18 possible to achieve high unnary concentrations of
the drug with a low plasma level A small dose, therefore, at might and 1n the
morning will produce a very effective urninary concentration and will deal adequately
with a urine infection by a sensitive organism not involving tissues decper than the
surface epithelium

Either of the last two drugs may be used with safety where the child 1s
dehydrated and a posiuve flnd balance 1s difficult to achieve

Sulphathiazole —The main disadvantage of this particular substance 1s the greater
tendency 1t has to produce allergic mamfestations It 1s smid to develop a concentra

tron 1n renal tissue twice that found in the bloodstream or any other organ and,
as has already been mentioned 1t 1s particularly effective agamnst Strep faecalis
and staphylococcr especially with a pH below 7

Sulphadia=ine —Less allergy and less nausen and vomiung are clarmed for
sulphadiazine, and only 14 per cent of the drug 1n the plasma 1s protein bound
There 13, therefore a fairdy high glomerular filtration quantity; and 65 per cent 1s
re absorbed from the tubules Owing to this fairly rapid clearance of the drug,
crystalluna occurs fairly readily and both sulphathiazole and sulphadiazine are
markedly nephrotoxic

Sulphamerazine (monomethyl sulphadiazine) —Sixty per cent of this drug n the
plasma 1s protein bound and 1s therefore less effectively eacreted Consequently
a wadely spaced dose gives a plasma concentration which 15 adequate for a longer
peniod Eighty five per cent of the drug filtered by the glomerulns 1s absorbed
from the tubules so that the excretion concentration m the unne 1s low It 1s
therefore unlikely to be very effective 1n heavy infections It 1s also excreted by
the renal tubnles under certain circumstances The drug 1s almost entirely eliminated
by the kidney and very little oxidized or destroyed 1 the body elsewhere The
solubility of sulphamerazne 1s also low and 1 spite of the prolonged excretion
time practitioners are in the habit of giving to children doses which are fac too
great and too frequent. We have personally seen too many cases of sulphamerazine
unnary obstruction. The drug produces 2 bright yellow sludge n the bladder
and these clumped crystals are responsble for acute retention by being impacted
m the urethra (see page 2) Such an acaident only occurs if the dosage has been
excessive or too frequent One of us (T T H) first met this condition 1n 1945 on
two occasnions and Hawking and Lawrence (1950) make reference to it

Sulphadimidine (syn dimethy! sulphadiazine, sulphamezathine) —This member of
the group becomes more highly acetylated and 15 therefore less effective than the
monomethyl denvative of diazine but 13 more soluble than esther sulphamerazine or
sulphadinzine 1f the unne 13 tending to be acad There 1s, therefore less likely to
be crystalluna. In practice 1t seems to be an excellent drug for unnary mfections,
although 1t 15 said to be difficult to mamtan adequate plasma levels even on
4-hourly dosage
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A sulpha drug continues to be excreted in the urme up to 1 week :
admunistration has ceased Some members of the group are excreted fully in
first 48 hours and 75 per cent of sulphadimidine and 40 per cent of sulphamera
are excreted in 24 hours Sufficient may, however, appear in the urne «
succeeding days to prevent bacteriological culture of the specimen being of
value Direct microscopic examination and especially the chnical examinatios
the urine give a fairly rehable estimation of the success of treatment

Sulphamethazole (N U 445) —This 1s a sulphamlamide derivative (3-4 dime
5 sulphanilamide-1soxazole) It 1s very soluble 1n urme and 1s effective someti
agamst gram negative organisms which have become resistant to other drug
the group

The dose for a child of 6 years 1s 2 grammes imtially and 1 gramme 8-ho
(0 2 gramme per kilogram body weight)

The drug was introduced in 1943, but has not been widely used (Fergusso
ali, 1948) It 1s now available (Gantrisin) for clinical use 1n Great Britain

The chenucal test for sulphonamide n the urine

Occasionally, if the details of previous therapy are not known, a rapid test
urinary sulphonamide 1s useful This test (Bogen, 1943) depends upon the ef
of hydrochloric acid on cellulose (ordinary newspaper) which has been dippec
the urine to be tested A drop of hydrochloric acid (dilute 1 4) 1s put on a pa
of urine-soaked newspaper, an orange colour 1s givenr by sulpha drugs in .
concentrations (25-50 milligrams per 100 mullilitres) and a yellow by wea
concentrations (0 5-10 milligrams per 100 millilitres)

-~

Antibiotic treatment

Since the introduction of penicillin, many workers have shown the rising numt
of organisms which are found to be resistant Barber (1947) showed that ove
period of 3 years the percentage of penicillin-resistant staphylococcal infecti
in one hospital rose from 14 to 59 per cent The chinician cannot, therefore, r
the contmuance of penicillin therapy, if 1t 1s not immediately effective, with
msisting on sensitivity tests for the particular orgamism The great advantage
pentcillin with infections which will respond 1s, of course, that there are alm
no untoward effects Allergic manifestations are extremely rare, though they
occur, and 1ts prophylactic use during surgical management 1s of the utm
value Since the concentration of penicillin in the urine 1s extremely high, organis
which resist the effects of penicillin in concentrations found in the plasma m
succumb n the urmary tract, and Strep ®faecalis may respond to a urin
concentration of penicilhin 1n the neighbourhood of 3 units per millihtre whick
very easily achieved The other outstanding advantage of pemcilhn 1s that
action 1s independent of the urine acidity which, as we know, may swing from 0
extreme to the other in a very short time )

Streptomycin —The main use of streptomycin 1s 1n attacking the gram negati
orgamisms which are resistant to the sulphonamide drugs Tt 1s very rapi
excreted by the kidney, and with a distributed dose of 1 gramme a day n, |
instance, a child of 8 years, with a normal fluid output, 1t 18 relatively casy
obtain concentrations of over 1,000 umts per millilitre, whilst many organisms &
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susceptible to concentrations of less than 10 units per millilitre A simple unnary
mfection may disappear within a few hours of the first dose of streptomycin but
against this 15 the very grave danger of acquired resistance on the part of the
organism Streptomycin should therefore not be used 1n the primary stages of
treatment for control of infection while surgery 1s pending or while there 1s still
some degree of unnary stasis The weapon should be reserved for the final assault
on the mnfection which may persist after all other methods of treatment have been
completed Further 1t 15 necessary for the unne to be alkaline in order that
streptomycin can be effective and in very small children 1t may not be easy to
attain this

Allergic reactions to streptomycin have been descnbed Other evidence of
toxicity will not be found in the treatment of urinary conditions as the dosage
needs to be so low In the long term treatment of tuberculosis of the urinary
tract there is however a nish and deafness 1s perhaps the first evidence Aphthous
stomatitis and hypertrichosis are also recognized complications of streptomyctn
therapy (Rouques, 1950 Fono 1950)

Aureompeln —Although an antibrotic, aureomycin 1s only bacteriostatic. Its use
n the treatment of urinary infection should be reserved for those cases tn which
the orgnmsm 1s resistant to other apents but has been proved sensitive to
aurcomyein  Dosage 15 rather empincal but may be given on the basis of 250
miiligrams 8-hourly to a child of 5 years However owing to the nausen and
diarrhoea which may occur the dose may have to be divided and spread over the
day mare evenly

Unfortunately the effects of aurcomycin are not fully understood and severe
and ntractible B colr cysutis has occurred for no obvibus reason in patients
being treated by aurcomycin for pulmonary and other infections

Chloramphenicol —The same restnctions 1n use apply to this particular antibiotic
as to the use of aurecomycin 1t 1s not bactericidal and sensitivity tests should be
done before 1t 1s used The substance 1s used 1n similar dosage

Neam) cin —Out of some 450 consecutive organism sensitivity tests, mostly
unnary tract tnfections, Duncan er alif (1951) found 62 strmins completely resistant
to pemcillin streptomycin and Chloromycetin but sensitive to neomyein and
they report considerable success 1n the treatment of urinary infections 1n a small
senies of cases

The dose which they recommend 1s 100 000 umits 6-hourly for an infant
continued for 3-9 days. The orgamsms which scemed to be most sensitive were
the otherwise resistant strains of Pseudomonas and A aerogenes

The toxicity scems to be vanable but albuminuna and tubule degeneration
have been described and impairment of heanng by the effect of the drug on the
acoystic division of the eighth nerve first may be sudden and severe. It would
appear up till now that neomycin 1s probably too dangerous to use 1n 1ts preseat
form 1n the treatment of cases where the renal tissues may already be 1mpeired.

The use of antibiotics and sulphonamides has become almost universal 1n the
treatment of unnary infection but the hazards are not yet fully understood
Penicilhn and streptomyan are bactencidal but are selective 1n that they act on
organisms which are dividing. If multiphcation of orgamisms 15 prevented by the
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use of a bacteriostatic agent such as a sulpha drug or even aureomycin, then
there will be no dividing organisms on which the pemicillin can take effect.
Fortunately, in the urinary tract where there 1s a free flow of urine, a bacteriostatic
agent 1s effective because the surviving mhibited organisms are washed out, but
1f drainage 1s not adequate cessation of the sulpha drug may lead to a revitalization
of the infection. In spite ‘of these theoretical considerations, 1n practice 1t 1s very
often more effective to use drugs in combination than singly (Annotation Anfi-
biotic Synergism and Antagonism (1950) Brit med J, 2, 1160)

Control of bowel infection
A severe bout of constipation sometimes precipitates a unnary tract infection,
and 1n attempting to prevent recurrence of urine infection one should pay
attention to the regulation of bowel function, particularly in those cases in which
stagnation 1n the colon 1s severe Cauda equina lesions (spina bifida involvement)
are 1nvarlably accompanied by gross constipation In certain cases, and 1n those
children who have had the ureters implanted 1n the colon, we have gained the
impression that urinary infection has been limited by the oral administration of
low dosage sulphasuccidine or sulphathaladine The long-term effect of such
bowel “‘sterilization” 1s hable to lead to interference with vitamin B synthesis,
and 1s therefore of little practical value when more direct and safe methods of
prophylaxis are available

_In general practice, and 1n the treatment of a primary attack of pyelitss, 1t 1s
clearly a matter of urgency to deal with the infection without waiting for bacterio-
logical evidence, and the sulphonamides are undoubtedly the best weapon for
this Success is often dramatic, the organism never being 1solated. When, however,
the infection 1s established and perhaps accompanied by some degree of obstruction,
greater consideration must be given to the selection of treatment

SUMMARY ‘

On account of all the chemical, bacteriological and brological factors which have
been reviewed, 1t 1s therefore wise to plan a chemical attack on urmnary infection
so that the various agents may be used at the most appropriate time The pro-
motion of a liberal diurests and drainage, the early use of simple antiseptics, such
as the mandelates, and attention to the nutrition and general condition of the
patient will usually prepare the field for a much more effective attack by sulpha
drugs or antibiotics During this phase, the sensitivity of the organism to the
various agents may be determined and the appropriate sulphonamide drug
selected We would reserve antibiotic treatment for ‘‘operative cover’ and as a
means of elimmnating residual infection when the general plan of treatment has
been carried out It 1s, however, impossible to lay down any rigid rules, for the
organism may change frequently and consequently the treatment may have to
change as well

When infection has been elimmnated we believe that in cases of recurrent
pyelo-cystitis, and certainly 1n children whose urinary tract 1s irrevocably damaged
by dilatation, 1t 1s wise to insist on the continuous administration of Mandclam}nc
with regular mspection of the urine Alternatively, sulphonamide therapy ((13:
jnstance at age 7, 0 5 gramme might and morning) may be carricd on without ris
The urine 1s crystal clear normally when warm and acid, and if the parent notices
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turbidity a full examination should be made Test papers® may be supplied to the
parents for a regular rough check on the urnne reaction

With careful observation and continuous preventive therapy many a child
with a tendency to unnary infection may be steered through successive winters
until past the tender years when we know these infections are so common and so
devastating

PERINEPHRIC ABSCESS
Infection of the penirenal cellular tissue may be brought about by* (a) extension
from the kidney from suppurative pyelo-nephnitis, with or without calculus
disease—this type therefore occurs with equal frequency m both sexes or
(&) lymphatic or blood stream metastasis as 1n the well known staphylococcal
abscess typically seen 1n male adults In childhood this vanety is rare It follows

3
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Wide range  indicator test are available (Brl
22 a guide than litmus paper papers (British Drug Houscs Ltd } which are better
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that in a perinephric abscess, associated urinary manifestations (such as pyurna,
haematuria) may or may not be found With the aid of modern chemotherapy,
suppuration can often be aborted and the condition resolved if recognized early
The following illustrative cases may be quoted
Type (a) Fig 58 shows radiographically a perirenal abscess cavity occurring
mn an infant girl aged 6 months )
In this case a large tender swelling developed 1 the right perinephric area, which
resolved under treatment by penicillin Fig 9 illustrates a similar mstance m which
nephro-ureterectomy was ultimately necessary
Type () The following case occurred in the pre-penicillin era
A boy aged 10 years 11 months complained of severe pain in the left loin with
fever and sickness On admission his temperature was 102° F There was fullness in
the left lomn, with acute local tenderness and muscular rigidity The urine was sterile
W B C 16,900 per cubic millimetre
Four days later the swelling in the left lom had increased with a swinging tem-
perature W B C 19,550 per cubtc millimetre The loin was incised and a quantity of
pus evacuated (Sraph aureus) Recovery was uneventful

Pararenal abscess
Pararenal abscess may arise from an adjacent bony focus 1n the spine

BS Male Aged 3} weeks
This infant wds brought to hospital because a swelling had been noticed 1n the left

loin The umbilicus was granulating and the urine contained a few pus cells and BC C
On examination the left loin was obviously bulging and a lump, which felt firm and
fixed, was found above the kidney, which could be distinctly palpated below and
appeared reasonably mobile and of normal size The pyelogram showed the left
pelvis displaced downwards Exploratory puncture under general anaesthesia drew
a blank and a neoplasm was suspected The babv was mmmediately put on full
doses of penicillin, however, and 2 weeks later the lump had practically disappeared
One month later still no trace could be felt and the baby appeared perfectly well.
\Later radiological examination showed a small bony lesion in the body of L 1, and
further pyelography showed the left.pelvis 1n normal relation to the right Four years
later this child turned up agam with signs of a partial cord lesion, urinary incontinence.
sacral anaesthesia, paralysis of gluter and calf muscles with bilateral calcaneovalgus

Radiological examunation of spine normal

PYONEPHROSIS

The renal pelvis may become urgently distended i acute infections, and rehefl
by ureteral catheterization, direct aspiration or even nephrostomy may be
necessary. The possibility that a true pyonephrosis may develop in a pelvis
previously normal cannot be entirely ruled out, but there is no doubt that it almost
invariably occurs 1n a pre-existing hydro-nephrosis

In the child gross pyonephrosis (empyema of the kidney) 1s most often scen
in a subacute form, the inttial 1llness, 1f noted at all, has usually been comparatively
mld though some degree of local tenderness will usually have been noted Recovery
15 halted and the general condition gradually deteriorates until the child 1s
obviously 1ll, sallow and anaemic, usually with a swinging temperature On
examination a local tender lump 1s found 1n the renal area with a functionally
silent hidney on pyclography Usually the wisest course mn childhood 1s to dram
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the abscess by nephrostomy postponing nephrectomy until the general condition
has sufficiently recovered say 2-3 months later The removal of the hidney in
these cases may be a formidable undertaking and it will often be found easiest to
perform a subcapsulat nephrectomy

Hlustrative cases

Male aged 7 years

Had been unwell for 2 or 3 months getting worse No unnary symptoms had been
notced On examination the boy was obviously ill very pale, and a large mass could
be felt m the left loin Daily temperature 98 -101 F Pyuna (profuse growth B colf
and Staphylococel) BU 44 mg per 100 ml Hb 68 per cent Intravenous pyelogram
showed right kidney normal left stlent

After a small blood transfusion a large keft pyonephrosts was incised, refeasing 2
pmt or more of stale greenish pus The general conditton improved mapidly and the
urine cleared One month later subcapsular nephrectomy was performed following
which normal health was rapidly regained

On occasion immediate nephrectomy may be feasible as in the following

nstance

Male, aged 5 years

Had been 1n increasingly poor health for 3 months with frequency and dysuna
There appeared to have been no sort of acute onset but latterly some pain complamned
of in the nght side, particularly on movement On examination the boy was pale
Irstless and obviously 11l There was an cvening temperature of 100 F In the nght loin
was a large tender mass. Pyuna (8 proress) B U 35mg. per J00ml R B C 2,800 000
per cubxe millimetre W B C 10000 (75 per cent polymorph) Hb 48 per cent
Intravenous pyelogram showed nght kidney silent left normal

Following blood transfusion a large nght pyonephrotic kidney was found to be
suffictently mobule to permut of an immediate nephrectomy The boy s post-operutive
condition caused no anxietv and 2 months later the urine was clear and st nile and
the boy very fit



CHAPTER 6-

EMBRYOLOGY

SINCE congemital anomalies provide much of the interest of children’s urology, a
study of the development 1s an essential preliminary From the embryology we can
often get some 1dea of the range of possible variation, some rule for the irregular,
every abnormality, however, must not be regarded as a simple ‘‘arrest of develop-
ment” 1t may be that normal processes have been carried too far, or have been
misdirected

In this section we will discuss 1n detail points of special interest to the paediatric
surgeon, the broad outhnes, which are well known and admirably described 1n
many textbooks, are dealt with only 1n summary

TABLE 4
Germ-layer Ongin of Urinary Organs

Organ

Onigin

Secretory element of the
kidney

Metanephros (mesoderm)

Collecting tubules

Ureteric bud of the Wolffian

Calyces duct (mesoderm)

Pelvis

Ureter

Bladder and urethra Urogenital smus (cloaca)
(endoderm)

Outline of development
The Wolffian ducts, mesodermal derivatives, first formed from the pro-nephric,
later from the meso-nephric, tubules, grow caudally in the dorsal wall of the
coelom until, reaching the hind end of the embryo, they turn sharply forwards and
come 1nto contact with the cloaca (4-5 millimetres) into which they soon open
From the angle in the Wolffian duct the ureteric bud appears (5-6 msllimetres)
which, growing at first 1n a dorsal direction, 1s soon capped by a condensation of
mesenchyme from the lower end of the nephrogenic fold—the primitive meta-
nephros (see Fig 10). The ureteric bud elongates and bifurcates repeatedly while t}}:c
metanephros 1s carried upwards from the sacral to the lumbar region from the
ureteric bud are ultimately derived the collecting tubules, the calyces, the pelvis
and definttive ureter, from the metanephrogenic cap, the nephrons.
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The endodermal cloaca in a 6 millimetres embryo 1s the portion of hind gu
Iying caudal to the junction wath the allantols, and cranual to the tapering tail gut.
The cloacal membrane which forms the ventral wall of the endodermal cloaca 1s
an area 1n which the ectoderm and endoderm are 1n direct contact As development

the tail and the tail gut gradually degenerate and the sharp curvature
of the hind end tends to unroll this brings the cloacal membrune into a relatively
caudal positton and at the same trme an insinuation of mesoderm between 1ts layers
at the crmmal end of the membrane separates the cloacal and umbilical regions
to form the anterior abdominal wall Between 9 and 15 millimeters the cloaca 18
divided 1n the coronal plane by the down growth of the urorectal septum from the
regon of the junction of hind gut and allantors (Figs Il and 12) the ventral
divison of the cloaca 1nto which the Wolffian ducts open becomes the urogenital
sinus, the dorsal diviston becomes the rectum The fusion of the urorectal septum

Allantals -
Uretericbed - --

Cloaca - --~ .

Fra 10 —Reconstruction of a 5 milimetres embryo to show the relation of the
Wolfflan duct and uretenc bud to the cloaca and main vascular channels
(after Kesbel and Mall 1912}

with the cloacal membrane divides the latter into an anterior urethral membrane
which ruptures (16-17 mitlimetres) soon after its formation and an anal membrane
which persists considerably longer The intervening region thickens up to form the
perineum

While these changes have been occurnng in the cloaca the terminal segments
of the Wolffian ducts have widened and are now gradually absorbed 1nto the wall
of the newly formed urogenital sinus The ureters then gam distinct onfices and are
$00n separated from the Wolffian ducts by the caudal movement of the latter the
Intetvening region ulumately giving nise to the tnigone (Fig 13) The cramal end
of the urogenital sinus becomes widely dilated and forms the bladder (the allantois
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“~~.Ureteric

bud

FiG 11 —The cloacal region at 9 muillimetres showing the
- down-growth of the urorectal septum

Sy Wolfian duct

-

Jrogenital sinus

-~

-
-
-
-~
~
-

rRANK TRICE

Fio 12 —The urogenttal sinus at 11 miflimetres showing completion of the urorectal
scptum and the broadening out of the terminal segment of the Wolffian duct
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Hillerlan
duct

Ureter

Wolfhan
duct

T~ Rectum
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Ursthral plate 4

Urogenital

sinus

Fia 13 —The urogenital sinus at 25 millimetres showing the loop on the
Wolffan duct and the formation of the urethral plate adapted from
Arey (1937)

Fra 14 —Tho vaginal
fistula at 100 mull
metres showing the
down-growth of the
vogina and widening
out of the urogenital
sinus  (after  Kof
1933)

Bladder

~Yagina

Ursagenital
sinus
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degenerates completely), while the caudal end remains cylindrical and forms the
greater part of, if not all, the urethra

The Wolffian ducts lose their uriary function in the male and come to subserve
a genital one some of the mesonephric tubules join with the testicle and the ducts
remain as the vasa deferentia In the female the Wolffian ducts normally degenerate
and the genital passages are largely formed from the Mullerian ducts These
appear 1n both sexes as invaginations of the coelomic epithelrum covering the
cranial end of the mesonephric folds (10 millimetres) and grow caudally Lying at
first lateral, they cross anteriorly and come to lie medial to the Wolffian ducts in
the condensation of mesenchyme behind the urogenital sinus known as the
gemtal cord The caudal ends of the Mullerian ducts soon fuse and at 30 millimetres
they have pushed up the posterior wall of the sinus 1n the region of the Wolffian
orifices to form Muller’s tubercle The upper bilateral portions of the ducts will
differentiate as the Fallopian tubes, the fused portion as the uterus and upper
vagina Muller’s tubercle persists as the verumontanum 1n the male but n the
female 1t 1s flattened out at 60 millimetres by two outgrowths of the sinus epithehum,
the simo-vaginal bulbs The development of the female genitalia 1s complex but
ultimately the sino-vaginal bulbs will form perhaps the lower fifth of the vagina,
leaving the portion of the urogenital sinus which lay between Muller’s tubercle
and the bladder to form the definitive female urethra (Fig 14)

The external genitalia are largely derived from the mass of mesoderm nter-
posed between the umbilicus and the cloacal membrane. A small hillock, the
genital tubercle, 1s first evident 1n a 10 millimetres embryo, nto this the caudal end
of the urogenital sinus 1s prolonged and after rupture of the urethral membrane
the urethral groove 1s to be seen on the caudal slope of the tubercle Closure of the
lips of this groove will complete the male urethra and the genital tubercle becomes
the penis. In the female no such closure occurs The lips of the groove remain as
the labia minora, the urogenital sinus becomes shortened and widened until the
vagina which arose in the neighbourhood of Muller’s tubercle 1s open to the
exterior through the vestibule and, as already mentioned, the female urethra ends
at a pomnt corresponding to the male verumontanum

The labio-scrotal swellings appear on either side of the gemital tubercle at
17 millimetres As they develop they move caudally In the male they fuse 1n the
mid-line at the time of the closure of the urethra and form the scrotum—the raphe
remaining as evidence of their fusion, while in the female they grow together
between the urogenital and anal areas as the labia majora and the posterior
commissure,

The terminal segment of the Wolffian duct
A certain confusion of thought has been introduced into urological Iiterature by
the uncritical acceptance of the theory that the trigone of the bladder 1s formcq
from mesoderm of the Wolffian ducts and ureters Evidence against this theory
was produced by Pohiman (1911), by Chwalla (1927a) and by Frazer (1935) A full
account of the development of this region has recently been given by Gyllensten
{1949), an account which 1s amply confirmed by our own observations

In the 10 millimetres embryo the terminal scgment of the Wolffian duct opens as
a funnel into the dorso-lateral horn of the urogenital division of the cloaca The
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ureteric bud, previously a dorsal outgrowth, has now assumed a lateral posttion
Between 10 and 14 milhmetres the funnel gradually disappears, largely as a result
of the outgrowth of the urogenital sinus epithelium mto 1t, and although a part of
the Wolffian duct may be taken up 1n the sinus wall, 1ts epithellum 1s soon replaced
In this way the ureter achieves a separate opening 1nto the sinus, but no sooner
has 1t accomplished this than 1ts orifice 1s obliterated by a heaping up of epithehal
cells A definite membrane 1s formed from these cells which continues to occlude
the ureter until about 35 millumetres, that 1s to say, throughout the period during
which the trigonal area 1s being formed (Fig 15) The ureteric epithelium at this
time 1s also clearly distinguishable from the vesical, the cells being smaller and
more deeply stained It 1s thus impossible to suppose that the ureter contributes
to the formation of the trigone

In the meantime the Wolffian ducts with their widened ends have formed
caudo-medial loops immediately proximal to their entry into the sinus Each loop
1s so placed that the final cranially directed limb 1s pressed against the wall of the
sinus, and as the loop lengthens the intervening tissue between the lumen of the
duct and the sinus atrophies and disappears (see Fig 16). This process continues
so that the actual opening of the duct 1s moved caudally away from the ureteric
orifice, leaving a groove in the dorsal wall of the sinus lined with Wolffian
epithelium The groove 1s soon undermined by an ingrowth of the sinus epithelium
and obliterated In this way the vertical extent of the trigone is formed, 1ts breadth
1s accounted for by the dilatation of the upper part of the sinus to form the bladder,
the ureters do not move apart from one another until this dilation 1s evident, and
the whole trigonal area must be regarded as of endodermal origin

It seems likely that the beginning of the caudo-medial loop formation of the
Wolffian duct 1s responsible for the apparent shift in the position of the ureteric
bud from dorso-medial at 6 millimetres to lateral at 14 millimetres

The ascent of the kidney
It has been mentioned that when the ureteric bud is first found the metanephro-
genic tissue which gathers around 1t 1s 1n a position which will correspond to the
sacral region It 1s clear, therefore, that to reach the normal adult position a change
must occur which may reasonably be described as ascent This process cannot,
however, be regarded as an independent migration of the metanephros, nor 1s it
likely that simple growth 1n length of the ureteric bud can push upwards its clumsy
cap The “‘ascent’’ 1s complicated by, and perhaps partly due to, changes in shape_
of the organ during development

From the 6-10 millimetres stage the metanephros moves cranially along with
the lower pole of the mesonephros, this movement 1s essenually the result of the
straightening of the tail curvature which occurs at this stage and no active cfTort 15
required of the kidney The metanephros 1s then brought into contact with, an
diverted by, the large umbilical arteries running forwards from the dorta to the
abdominal wall (ulumately the common 1hiacs) so that the axis of the organ 'f
shifted and the caudal pole brought up against the sacral vertebrac Growth of the
hidney 15 now rapid and, since the caudal pole 1s fixed, takes place chiefly at the
cramal end. with the tncrease mn length the pelvis of the hidney soon reaches the
level of the arteries and then passes them By 14 milhmetres the cramal pole has
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Fio 17 —Tranyvense section through an 11 5 millimetres embryo to show the con-
vergence of the metancphror in the crutch of the umbilical artenes, the stage at which
fuslon rmght occur X 75
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reached the lower border of the first lumbar vertebra, 1ts definitive position After
this elongated stage, the kidney again becomes rounded and the caudal pole 1s
drawn up away from the sacrum At 22 millimetres the kidney lies alongside the
first 3 lumbar vertebrae and subsequent changes 1n foetal life are only those due to
variation 1n size of the adjacent liver and supra-renals During the first year of
post-natal Iife the Jower pole of the kidney frequently extends down to the 1hac
crest but the subsequent growth in length of the umbar region results in an
apparent upward movement; the kidney 1tself 1s passive 1n this change (Gruenwald,
1943, Felix, 1912)

The metanephrogenic cap 1n the very early stages hes chiefly lateral to the tip
of the ureteric bud but is soon shifted so that the ureter lies 1n front This relation
persists until the kidney has reached the lumbar region, when a rotation occurs
which brings the pelvis into 1ts usnal medial or anteromedial position During the
ascent the metanephros makes use of a successton of mesonephric arteries 1n order
to obtain its blood supply, the lower arteries degenerating after the upper ones
have taken over

The pelvic ectopic kidney may be regarded as the result of a failure of this
process of ascent, the ureter 1s short and springs from the anterior surface, and the
blood supply 1s derived from the lower aorta or common 1liacs The supra-renal
glands, having an entirely separate origin from the genital folds, are normal in
position, though they do not, of course, show the normal moulding

The fused kidney probably results from a defect at the 8-10 millimetres stage,
when the two organs are pressed closely together between the two umbalical arteries
(Fig 17) Should fusion be complete, further ascent will be impossible, and the
“‘cake’’ or *‘disc’’ kidneys are pelvic 1n position If incomplete, the rapid growth
of the upper poles may continue 1n the normal way, leaving the lower poles joined
by an 1sthmus of renal tissue lying behind the ureters In these horse-shoe kidneys
ascent proceeds up to the point where the 1sthmus 1s brought into contact with the
inferior mesenteric artery, though on very rare occasions fusion of the upper poles,
above the vessels, 1s observed In crossed ectopia—when both kidneys lic 1 the
same loin, more or less fused, and the ureters enter the bladder mn the normal
position—the uncrossed kidney 1s often cramal to the other, and it has been
postulated that fusion has occurred when one metanephros has ascended further
than its fellow (Carleton, 1937), but in other cases the two kidneys lic side by side,
and there are several anomalies on the side of the empty loin—hemivertebra,
congenttal dislocation of the hip, for instance (see Appendix 111, casc 4) These
accompanying skeletal anomalies are also seen with the pelvic ectopic kidney, and
though the connection between the two 1s not clear, 1t presumably indicates some
carly and fundamental defect of the mesoderm on one side of the body

The ureter

The carly development of the ureter has already been discussed Up to 35 mulli-
metres 1ts lumen 1s narrow and 1ts orifice occluded by a membrane, About this
time sccretion starts in the metanephros, the membranc disappears, and the
lumen from then on constitutes about a third of its diameter 1t 1s surrounded by
concentric layers of mesenchyme in which a few muscular fibres can just be made
out The full musculature of the ureter, however, 1s slow to develop, forming from
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below upwards and 1s not complete until about 150 mulhimetres (5 months)

After the fourth month the ureter shows a differentiation of form in 3 clearly
defined scgments The lower third lying caudal to the umbilical arteries has a
arcular cross section and a lumen held open by a firm muscle layer The middle
third 1n the lower lumbar region appears as a flattened ribbon the lumen being
almost obliterated by the apposition of anteror and posterior walls This segment
15 the most distensible 1if fluid 1s injected into the ureter but under normal circum
stances it cannot properly be deseribed ns dilated. The upper and shortest
segment forms an 1sthmus between the pelvis of the kidney and the lower lumbar
spindle the muscle layer 15 here least well developed and the wall 1s frequently
interrupted by a senes of ight kinks or folds, which involve mucosa and musculans
but not adventiia The kinks have usually disappeared 1n the full term foetus and
the ureter gradually assumes its uform adult appearance A potential segmental
pattern remains, however and may be shown up by pathological conditions The
jower lumbar sprdie 18 sull the most casily dilated and when 1nfection has
rendered the muscle atonic uretenc dilatation 1s most obvious in this segment (see
Lumbarureterectasis, Chapter 9} When the ureter 1s dilated from any cause,
kinks tend to reappear 1n the upper lumbar 1sthmus and at the junction of the
lower lumbar spindle with the pelvic ureter kinks which may be perpetuated by
inflammatory adhesions Ostling (1942) has emphasized the manner in which the
normal kinks of the foctal ureter may be responsible for the development of

congenital hydro-nephronis  {see¢ Chapter 10) In ureteroctle and some types of
megaureter dilatation first appears in the pelvic segment of the ureter a change by
no means 1o reversible as the atonic dilatation of the lumbar spindle and indicative
of a mild but long-standing obstruction

Congenital absence of the ureter 1s frequently accompanied by gross abnor
malitres of the Milllenan or Wolffian denvatives 1ndeed 1t probably results from
a pnmary faflure of the Wolfflan duct to reach the cloaca as has been observed by
Boyden (1932) The trigone in such cases has a one-mded appearance but not
infrequently the whole bladder is poorly formed on the side of the uretenc defect,
and unilateral skeletal anomalies may also be present. Atresia of the ureter 13 more
common than congenital absence There may be no more than a fibrous cord
having a tenous connection with an aplastic kidney (see Fig. 20 page 79) Some of
the cysts 1n the retropentonenl region are attributed to dilatation of a segment of a
ureter which has lost 1ts lumen and perhaps its attachments at both ends others
may represent mesonephnic remnants

Duplications of the ureter result from the formation of an accessory bud either
on the Wolffian duct or on the normal ureter A full description of the embryology
of the duplications 1s given 1n Chapter 7

Retrocaval ureter 15 an anomaly resulting from an irregular formation of the
wferior vena cava mto which it does not seem necessary to enter here th= ureter
1tself plays a purely passive role though it mfay of course become. obstructed

The remal substance

Bifurcation of the tip of the uretenic bud takes place while 1t is still 1 th 1

region. From this time until the fifth month repeated bifurcation occurs ;,ECSC

formaton of some twelve generations of collecting tubules  OF these the third
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and fourth generations dilate and are absorbed 1n the first and second to form the
major and minor calyces, later generations becoming the defimtive collecting
tubules Differentiation of the metanephrogenic tissue 1s apparently induced by
the proximity of the ureteric bud, in the absence of which the metanephros appears
and even undergoes the first stage of ascent, but does not develop nephrons.
Primitive glomeruli and uriniferous tubules are formed 1n connection with each
generation of collecting tubules and, as the collecting tubules are gathered together
in the renal pyramuds, the grouping of the corresponding nephrons forms a
surface lobulation on the foetal kidneys which disappears with continued
differentiation 1n the cortical layer The urimiferous tubules related to the early
generations of collecting tubules normally degenerate, but 1t 1s postulated that
persistence of these structures may be responsible for the appearance of simple
cysts or of polycystic disease in later life

The juxta-medullary glomerul are naturally formed before the cortical with
the repeated bifurcation of the collecting tubules and the glomerular tufts are
covered during foetal life with a high columnar epithelium Both these factors are
probably responsible for the small volume of urinary secretion by the foetal
kidney, but there appears to be an unaccountable variation 1n this respect Many
cases of complete congenital obstruction to the lower urinary passages have been
described without any vesical distension On the other hand, gross dilatation of the
bladder and ureter has occasionally been found in association with some minor
obstruction, and no satisfactory explanation has yet been offered to account for
this apparent difference 1n the volume of the urinary secretion The suggestion that
the foetal kidneys may be provoked into activity by the partial failure of the
maternal organs has never been adequately worked out

The bladder |

The upper end of the urogenital sinus becomes dilated at the 40-50 millimetres
stage and thereafter the demarcation between bladder and urethra becomes
increasingly evident Dilatation also carries the apex of the bladder upwards to the
umbilicus, so that the allantois plays no part in 1ts development A condensation of
mesenchyme has been gathering around the sinus from an carly stage and by
50 millimetres muscle fibres have appeared in this Differentiation of musculature
1s usually stated to occur from the apex downwards, but circular fibres are cvident
behind the trigone as soon as anywhere, and longitudinal bundles running down
between the ureters were observed 1n a 59 mullimetres embryo The trigonal
muscle does not appear until a later stage, but mesenchymal fibres from the lower
end of the ureter can be seen running across the trigone at 94 milhmetres.

Late 1n foetal hfe the apex of the bladder narrows down to form the urachal
canal, which remains for a time attached to the umbilicus, but as the bladder
descends 1nto the pelvis with the growth of the child, the urachus loscs 1ts umbihcal
attachment though 1t may be held m position by the fibrous remnants of the
umbilical arteries, The umbilical attachment may persist, however, and should
there be an obstruction to the normal passages, urine may be discharged through

achal fistula
the Cu)lf-'qf!?;'cfc;r:gcmml abnormalities of the bladder only the apical dwcrtlcult;{n'
admits of an obvious embryological eaplanation other diverticula are normally
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acquired as a result of urnary obstruction or at least are only congenital 1n so far
as there 1s 2 pre-existing weakness 1n the musculature Symptomless diverticula
have, however been observed n children without evidence of obstruction and
Hyman (1923) has described cases of large saccult causing ureteric dilatation in
which the findings and follow up seemed to rule out any possible infra vesical
lesion

Double bladder 1s so uncommon that a discussion of 1t 1s chiefly important to
draw attention to condihons which may be mistaken for 1t It was carly realized
that large diverticula rmght be misleading, and Y oung (1926) suggests that in some
cases the dilated lower end of a supernumerary ectopic ureter has caused confusion
We have observed a case 1n which this difficulty arote (see Fig 44 page [02) The
appearance of an hour glass bladder may be simulated by a large urachal
diverticulum or by a dilated postenior urethra Chwalla (1927a) was of the opinion
that a vertical partiton 1n the bladder might be produced by the medial migration
of the membrane normally occluding the uretenc orifice

Ectopia vesicae 15 the most interesung of the congenital anomahes of the
bladder and 1s sufficiently frequent to constitute an important surgical problem
The embryologwal theories are described 1n Chapter 14

The male urethra

The lower segment of the urogemtal sinus, below the vesical dilatation 1s a
roughly L shaped cavity the vertical imb the pars pelvina whose postenor wall
has been completed by the junction of the urorectal septum with the cloacal
membrane, and which receives the Wolffian ducts wail form all the urethra down
to the onfices of Cowper s glands in the bulb the honzontal imb the pars phallica
conwists of thet forward prolongation of the cloaca which has from a very early
stage extended up into the genital tubercle its caudal wall 15 formed by the
urethral {formerly cloacal) membrane until 16-17 milhimetres when this ruptures
laying the sinus widely open to the ammotic cavity

Milller s tubercle a hillock in the postenior wall of the pars pelving, 15 formed at
about 30 millimetres by the fused tip of the Miillerian ducts pushing up 1n between
the onifices of the Wolffian ducts Caudal to ths the sinus shows a well marked
cnista urethrahis postenor and a vanable number of lateral submontanal folds.
The prostauc tubules appear 1n the upper part after 60 millimetres by which time
condensation of the surrounding mesenchyme already shows ewidence of the
formation of the external urmary sphincter The Wolffian ducts rematn as the
cjaculatory ducts Miller s tubercle as the verumontanum and the utrculus
masculinus may perhaps represent the remnant of the Milllenan ducts though
more probably 1t results chiefly from the sino-vaginal bulbs outgrowths of the
sinus epithelium (see page 74)

At the time of the rupture of the urethral membrane the cavity of the pars
phallica of the urogenital sinus docs not extend as far as the up of the gemtal
tubercle but a solid lamella of cells continuous with the epithelium of the sius 1s
profonged 1nto the region now beginning to differentiate as the glans. In the shaft
of the pems the open urogenital sinus shows as a groove which at the 40 millimetres
stage 15 transformed 1nto a tube by a fusion of its lateral marginy (urethral folds)
Within the glany, however the solid lamella of cells known as the urethral plate
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remains unchanged and the plate can also be found d;)rs
al to the newly formed
E;it‘lgﬁ mn the <tilsta1 ?hat(”jt (Fig. 18) The terminal urethra, the futgre fos:a
1cularis, 1s not completed until a much later st 4 '
Pl age together with the development
The prepuce 1s first in evidence at about 60 millim
etres as a sohid ingrowth of
cells from the surface of the genital tubercle 1n the region of the corona%'y s‘ulcluos
This mngrowth, which 1s known as the glandal lamella, lies at first perpendicular

Glandar lamella
sphiiing with formation of pearls
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-
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Fic 18 —Diagram showing the development of the termunal urethra and prepuce
The upper figures show coronal sections through the pems at 60 mulhimetres, at
about 75 mullimetres, at 100 millimetres and n post-natal hfe The lower figures

represent transyerse sections at the 60 and 100 mullimetre stages

to the surface but later the growth of ectoderm covering the shaft of the penis
pushes 1ts point of attachment distally until the lamella 1tsclf comes to fie parallel
to the surface and m the plane of the future preputial sac (Fig. 17) The glans
may now be said to be covered by prepuce but the lamella docs not spht to allow
separation of prepuce from glans until very much later indeed the process s stll
conunuing during the first ycar of post-natal hfe Sphtting of the lamella 15 preceded
by the formaton of epithehial pearis, clumps of degenerating cells, which arc to be
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geen when the prepuce of an infant 1s foreibly stripped back and which are some
umes mistaken for smegma The glandal lamella has from the first been defictent
in the ventral mud line so that the prepuce here remains ncomplete until the time
(100 millimetres) when the fossa naviculans of the urethra 1s formed Fusion of the
urethral folds 1n this region comcdes with the fuston of the wings of the prepuce
and the frenum remains to show the connection between the two processes

The solid urethral plate normally degenerates but partial separation and
canalization accounts for many of the abnormahities found 1n this region from the
common and scarcely abnormal Jacunae of Morgagm and the valve of Guenn to
the rare dorsal accessory urethral canals, which run back between the corpora
cavernosa, and usually rejoin the normal urethra at the base of the pemis

Hypospadias the commonest anomaly tn this region may be regarded as a
mmple arrest of development, a failure of the closure of the urethral folds The
onfice may be found 1n the coropary sulcus or at any point along the shaft of the
pems but 1n cases where 1t 1s 1 the penneum the two labio-scrotal swellings also
fail to umte, and on occasion there 13 a pscudovaginal pouch These cases of
extreme hypospadias often present difficulties 1in the determination of sex, and
are discussed 1n Chapter 16 Hypospadias 1s always accompanied by some degree
of chordee (ventral curvature of the pemis) partly attributable to the short urethra
and failure of the corpus spongiosum The glans penis 13 tilted forwards because of
the non umon of the urethral folds in its ventral surface

The prepuce 1n hypospadias is commonly described as hooded 1n form it 18
however normal 1n shape except for the vertical defect which occurs through the
farlure of closure of the lateral urethral folds and the hooded appearance ts
stmply the result of the retraction consequent upon this defect This fact 15 evident
m neonatal cases before retraction has occurred, but the points at which the pre
putial margin 15 interrupted by this failure of union are permanently marked upon
the skin as two puckered dog-ears which can be found in all cases. The groove in
the glans of hypospadiacs 1s often marked by 2-3 blind pits these result from the
canalization of the urethral plate and represent the lacunae of Morgagnt or
para urcthral ducts

Occasionally the hooded foreskin 1s found in association with a normally
placed but stenosed, meatus 1n these cases since complete fusion of the urethral
folds cannot have occurred the terminal urethra must presumably have been
formed entirely by canalization of the urethral plate, and the stenosis 13 evidence of
the incompetence of this method. Another variation 1s the split type of meatus
under & normal foreskin the frenum 18 absent and growth of the prepuce must
have resulted from a rolling forward of the ventral lip

Impermeability of the termimal urethra has been observed on a number of
occasions (Ménégaux and Boidot, 1934) with and without vesical distension. In
a few 1t has been associated with a patent fistule at the umbilicus.

Ventral cysts and diverticula of the pemile urethra represent defects n the
fusion of the urethral folds
The female urethra and lower genital passages
Up to 38 rullimetres the development of the female urethra differs very hittle from
that 1n the male. the urcthral folds, however remain widely open, and from this
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stage the sexes diverge At 60 millimetres the Mullenan tubercle 1s flattened out
and destroyed by two outgrowths of the urogenital sinus, the sino-vagmnal bulbs,
The epithelium of the bulbs 1s stratified and the lumen soon obliterated by the mass
of cells At the same time, the tip of the utero-vaginal canal (fused Mullerian ducts),
which 1s pushed back by the bulbs, becomes stratified and sohd The identity of the
sinus and Mullerian derivatives 1s soon lost 1n the solid vaginal plate, which
undergoes rapid proliferation At 150 millimetres the cramal end 1s demarcated
by the formation of anterior and posterior fornices, while at the lower end the
expanding vagina, now regaimng its cavity, pushes in the posterior wall of the
urogenital sinus and extends caudally (Fig 14) Meanwhile, the distal urethra
has become shorter and wider, until the opening of the vagina 1s brought near to
the surface 1n the shallow vestibule The hymen is formed from anterior paired
elements derived from the urogenital sinus 1n the region of the original evagmation
of the sino-vaginal bulbs, and from a posterior median element, which represents
the compressed posterior wall of the sinus caudal to the opening of the vagina

The proportion of the vagina derived from sinus and from Mullerian elements
1s hard to judge Koff (1933) attributes the lower fifth to the sino-vaginal bulbs
It will be evident, however, that both sides of the hymen are ultimately derived
from the sinus.

Complete absence of the female urethra 1s occasionally seen, with the bladder
apparently widely open 1nto the vagmna, but 1n these cases it 1s hard to say what
passage really represents the urogenital sinus and what the Mullenan ducts

Apparent valve formations 1n the female urethra are clearly not analogous to
the valves 1n the male, and no theory can be put forward on embryological grounds
to account for their appearance It 1s not uncommon to find a flap of mucosa
growing forward from the posterior lip of the meatus, so that the urary stream
tends to be directed forwards, this does not always produce a stenosis, however,
as was suggested by Boyd (1929), and we do not find 1t often a cause of urinary
symptoms |

It 1s tempting to find 1n the common adhesions of the labia minora a partid
closure of the urethral folds, but the ease with which they are separated hardly
supports this view

Abnormalities of the posterior urethra

Two abnormalities of the pars pelvina of the urogemtal sinus arc of the utn;}oﬂ
ymportance to the paediatric surgeon—congenital valves in the posterior uret :a:
and atresia am urcthralis or the congenital recto-urethral fistula Viewed from l 1
embryological standpoint, these two present important contrasts with Ehcn\:;::li.
although the effects on the upper tract are formidable, the pnm(zllr) la mc‘nl-
represents a very shght variant from the normal, must occur late (n cye opmu.
and 15 seldom accompamied by any other congenital defect in the u;m;:r) l.m
On the other hand, atresia am urcthrahs a gross dmplaccmcrjf o 1’1‘c‘dp.wm;
results from an early deviation from the normal, and s frequently assotiate

other urinary abnormalitics

qalves (indeed all
Congemial valyes —The great magonity of cascs of congcmmld\.nhcqsglgcl;ﬂg "
our chnical cases, and museum specimens to wiich we have had acce
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Young s Type 1 1n which valves are formed distal to the verumontanum They are
often bicuspid and the gap between them unless obviously the result of partial
rupture, 18 anterior Their posterior margins are not infrequently continuous
with nidges running down from the verumontanum though they may also appear
to jotn together at the crista urethralis posterior far down the posterior urethra
Consequent upon the ob truction the prostatic urethra is dilated the internal
meatus 1s hypertrophied as part of the hypertrophy of the bladder muscle and
appears as a sharp hp and a series of ndges more or less prominent, run
upwards from the verumontanum to this lip

A study of the folds of the postenor urethra of the adult shows that they vary
from a well defined medinn cnsta urethrahs with no more than a suggestion of
lateral ndges to a radiate arrangement of submontanal folds, ansing from a httle
below the verumontanum and running laterally and forwards so that they aimost
encircle the urethra 1n the neighbourhood of the external sphuncter In the urethra
of the male foetus from 60 millimetres onwards these lateral submontanal folds
can always be made out appearing in section to swing round from the enista
urethralis to near the antenor mid line They vary considerably 1n their relative
height, however and in one 99 milimetres embryo they were observed to be
exceptionally well developed so that their upper ends surmounted the tafl crista
urethrahs It 1s not difficult to conceive that an even greater development of the
folds, wath adhesion of their medial edges would result in the formation of typical
valves A similar explanation was put forward by Lowsley (1912) after a study of
the embryology of the prostate though he attributed the submontanal folds to the
continuation of fibrous strands from the gemital cord-—strands which we have not
been able to identify

Atresia ant wrethralls —Although morphological theones have frequently been
propounded to account for atresia ani urethralis and the arrangement of parts
compared to the findings 1n the monotremes 1t seems more valuable for the
surgeon to regard the defect as an attesia not altogether dissimilar to the atresia
seen 1n other parts of the intestine Between 6 and 9 millimetres a normal atresia
15 occurning 1n the tail gut 1t 15 not impossible that this process may continue
beyond 1ts normal limits and affect that part of the gut destined to form the
rectum Such an event would naturally interfere with the formation of the
urorectal septum, and the rectum would be left opeming into the urogemital
sinus or attached to 1t by a cord Thus the common finding 1n these cases is a
fistula a short distance below the verumontanum, but the contraction of the
atrenc gut pulls up and kinks the postenor urethra, and survivows usually
show some degree of uninary obstruction The site of the verumontanum as will
be seen from the preceding account of the development 1s determined by the
site of the openings of the Wolffian ducts 1n the first place between which
the Millenan ducts intrude, and the caudal movement of the Wolffian open

ings (see page 66) may well be halted by the defect 1n the urorectal septum  Thus
the opening of the rectum usually lies caudal to the verumontanum. In the rare
cascs 1n which 1t lies cramal (atresia ani vesicalis) the gut 13 pushed out of the
mud-line, and often accompanied by absent Wolfflan derivatives on the affected
nde Rare cases have been reported (Spicer 1908) 1n which the rectum opened mto
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the mid-line of the bladder and the ejaculatory ducts lay on either side at the same
level, and still on a level with the ureteric orifice

In the female, 1t will be clear that the fistula immediately below Muller's
tubercle will become a fistula 1n the fossa navicularis of the vestibule immediately
below the hymen such 1s, indeed, the ordinary finding Recto-vaginal fistulae,
however, are also seen 1n the region of the posterior formx, and since the gut
never has a normal junction with the Mullerian ducts, these openings must be
regarded as a secondary development

The dilatation of the urinary tract which accompanies agenesis of the abdominal
muscles extends into the posterior urethra, but the nature of the obstruction there
1s not clear (Obrinsky, 1949, Housden, 1934, Daut, Emmett and Kennedy, 1947).
The typical valve formations have not been described 1n this association It seems
possible, however, that the vesical distension 1s the primary disorder and the
agenesis of the lower abdominal muscle in some way the result
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CHAPTER 7

CONGENITAL ABNORMALITIES OF THE UPPER URINARY TRACT

CLASSIFICATION

brormalities of the A Ab litles of the ureter (cuplications)
A(l) R:n[.:il‘:p{r'nd: e {1) Nomenclature and embryology
2) Renal hypoplaua (2) Thbe bifid ureter |
{3) Renal ectopla (3) Compiete pyelon duplex
) Renai fusion {4) Complete pyelon dophkex with ureterocele
(5) Renalcysis N (5) Tha ectopic urcter

(6) Triple urcter and diverticula

ABNORMALITIES OF THE KIDNEY

MosT of the anomehes found 1n the kidney are not in themselves productive of
symptoms and when they arc discovered during the routine investigation of
minor utnary disorders a careful evaluation must be made before attnbuting to
them an aetiological significance. Anomalous kidneys, however arc unusually
susceptible to pathological change and they have been described 1n association
with every form of renal discase

Remal agenesis

In 1ts bilateral form ageness of the kudneys 15 of no concern to the surgeon, The
child 1s either sullborn or dies soon after the placental circulation 15 cut off This
anomaly is frequently assotiated with other congenital defects and with a somewhat
charactensuc facies (Potter 1946) {see Fig. 19)

Unilateral agenesis may be accompanied by absence of the ureter 1n which
case the diagnosis can be reached cystoscopically It is certain that where there is
10 ureter there is never a differentiation of the metanephric tissue to form a kidney
the adrenal having an entirely scparate origin 18 unaffected. Absence of the ureter
frequently results from an abnormality (perhaps absence) of the parent Wolffian
duct, and an incomplete vas deferens or an abnormalty of the Millenan duct
system such as a brcornuate uterus may be found in these cases Upon cystoscopy
the corresponding uretenic onfice 13 absent and the whole trigone appears to be
onc-sided Sometumes the whole of one haif of the bladder 1s underdeveloped,
indicating 2 widespread intetference with growth,

Where the ureter is present the lumen is commonly ympervious at some point
and 1t ends 1n a fibrous knot 1n the lon The lower part of the ureter may be a
little dilated, or both ends may be sealed off leaving the middle segment to distend
as a cyst Other abnormahties such as bifurcation or trifurcation may be found

The normal kidney contra lateral to an ageneuic one 1s hypertrophied 1n
compc{lsauon and 1its ureter is often somewhat dilated as compared with the
normal
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the mid-line of the bladder and the ejaculatory ducts lay on either side at the same
level, and still on a level with the ureteric orifice

In the female, 1t will be clear that the fistula immediately below Muller’s
tubercle will become a fistula 1n the fossa naviculans of the vestibule immediately
below the hymen such 1s, indeed, the ordinary finding Recto-vaginal fistulae,
however, are also seen 1n the region of the posterior fornix, and since the gut
never has a normal junction with the Mullerian ducts, these openings must be
regarded as a secondary development

The dilatation of the urinary tract which accompanies agenests of the abdominal
muscles extends into the posterior urethra, but the nature of the obstruction there
1s not clear (Obrinsky, 1949, Housden, 1934, Daut, Emmett and Kennedy, 1947).
The typical valve formations have not been described 1n this association It seems
possible, however, that the vesical distension 1s the primary disorder and the
agenesis of the lower abdominal muscle 1n some way the result



CHAPTER 7
CONGENITAL ABNORMALITIES OF THE UPPER URINARY TRACT

CLASSIFICATION

Abnormalities of the k Abmormalities of the wreter (duplications)
(V)] Rcrm’I :gﬂh e (1) Nomenclature and embryology

{2) Renal hypoplasa (2) The bafid ureter i

(3) Renal ectopia (3) Complete pyelon duplex

4) Renal fuslon (;; C_na:tp\ﬂe pyelon duptex wath urcterocelo

\} ectopic urcter
) Renstems ! ze) Triple ureter and diverticula

ABNORMALITIES OF THE KIDNEY
Mast of the anomalies found 1n the kidney are not 1n themselves productive of
symptoms, and when they arc discovered during the routine mvestigation of
munor unnary disorders a careful evaluation must be made before attributing to
them an actiological significance Anomalous kidneys however are unusually
susceptible to pathological change and they have been described n association
with every form of renal disease

Renal agenests

In 1ts bilateral form agenesis of the kidneys 1s of no concern to the surgeon, The
child 1s either stillborn or dies soon after the placental circulation 15 cut off This
anomaly 1s frequently associated with other congemtal defects and with a somewhat
charactenstic facies (Potter 1946) (see Fig. 19)

Unilateral agenesis may be accompanied by absence of the urcter in which
case the diagnosis can be reached cystoscopically It is certain that where there 18
no ureter there is never a differentiation of the metanephric nissue to form a kidney
the adrenal having an entirely separate ongin 1s unaffected Absence of the ureter
frequently results from an abnormahty (perhaps absence) of the parent Wolffian
duct, and an incomplete vas deferens or an abnormality of the Milllenan duct
system such as a bicornuate uterus may be found in these cases Upon cystoscopy
the corresponding ureteric onfice 15 absent and the whole tnigone appears to be
one nided Sometimes the whole of one half of the bladder 13 underdeveloped
indicating a wadespread interference with growth

Where the ureter 1s preseat the lumen 18 commonly impervious at some pomt
and 3t ends 1n a fibrous knot 1n the loin The lower part of the ureter mav be a
little dilated, or both ends may be sealed off leaving the middie segment to distend
81 a cyst. Otlter abnormahities such as ifurcanon or tnfurcation may be found

The normal kidney contra-lateral to an agenetic one is hypertrophied 1n
cotxl.:\r;p:jmnuon, and its ureter is often somewhat dilated ag compared with the
no|

Tl



UROLOGY OF CHILDHOOD
Renal hypoplasia

Hypoplasia 1s more common than agenesis but 1t may be difficult to distinguis!
the congenital type from the secondary contraction of an inflamed kidney In 1t:
simplest form a unilateral congenital hypoplasia 1s represented by a small kidney
with fewer pyramids than normal and fewer calyces, but having a smooth surface
a normal histological appearance and a function proportional to its size

,_*
.-

Fic 19 —Facies of stilborn
infant with renal agenesis (B
cowtesy of Dr W E Hunt)

At b =
- Pia

w

P L L e

Hypoplasia may also mmply a fibro-cystic nubbin of tissue attached to the
upperygnc;i) of the ui:ter, 1n which no normal renal parenchyma can be found and
which 1s without function (see Fig 20 (a) and (b)) The borderhne between hypo-
plasia and agenesis 1s here hard to draw There appears to be no danger of hyper-

1on developing in such an organ
lenSA third gr(l)jupgof cases 1s mc%udcd under the term hypoplasia small nc(;dular
and cystic kidneys with some surviving normal ussue but a considerable degree
of fibrosis (see Figs 21 (a) and (b) and 22 (@) and (b)) Some cases in ﬂ?;s %]rolu‘[:
undoubtedly result from an atrophic pyclo-nephritis in very carly hfe, whic 1;“
scarred the kidney and prevented further growth, in others evidence of prsscm’ ¢
past inflammation 1s not found, and 1t 1s presumed that a congenital 1na cqru.:hi'
of the blood supply has caused the fibrosis The practical rmpormncc‘oh he
distinction between this type of congenital hypoplasia and atrophic pyclo-nephri

78



CONGENITAL ABNORMALITIES OF THE UPPER URINARY TRACT

t. erther when unilateral may be important 1n the development of
Eyl;;;:;yoﬁef Chapter 4) and when bilateral will result 1n chrome renal
failure. Renal dwarfism of severe degree 18 frequently found with the bilateral
form leading to death 1n later childhood or adolescence Ellis and Evans (1933)
noted the frequent association of these kidneys with bilateral dilatation of the
ureters and 1t has been suggested that the tremendous polyuria which accompanies

&)
Fro 20 —Congemtal renal hypoplana. Female aged 6 years.
(a) Pyelographic tracing, (5) operation spectmen.
Ref De Sheidon It urioary misction. LV.P showed tlent left kidney Retrograde
Pilelie e Mool g il Sleori A Nephiro-aretreciony Satifactory remul,

the lesions 15 1tself responsible for the diatauon As will be seen 1 Chapter 9
megaureter may be associated with a wide variety of lesions and the same infection
which caused the atrophtc pyelo-nephritis might also cause the ureteric dilatation.
We are of the opinion that megaureter should not be ascribed to polyuria untl all
obstructive and infective possibilities have been eliminated.,

The hypoplasia which sometimes accompanies moderate hydro-nephrosis 15
almost always secondary to mflammation

Both the unilateral agenests and hypoplasia are important 1n contra indicating
major procedures upon the opposite kidney Bell (1946) has estimated that of
persons over 1 year of age 1 m every 207 has but a single kidney capable of sus-
taimng life
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FiG 21 —Renal hypoplasia
(@) Retrograde pyelogram,
(b) operation specimen

Boy aged 5 years 11 months, referred by

r Pearson for recurrent haematurg Blood
urea 46 mg per 100 ml BP 12575 Ivp
showed R K silent, L.K normal—rather
large Note bulbous pelvis and rudmmentary
calyces right Three years later no further
symptoms, BP 125/70
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Unilateral ectopia and malrotation

The mechanism of the ascent of the kidney during embryonic hfe h:
described 1n Chapter 6, and 1t 1s not surprising that ectopic kidneys are cor
found 1n the 1hac fossa or in the pelvis All such organs are mis-shap
commonly malrotated so that the pelvis projects from the anterior surl
similar malrotation may be found n a normally placed kidney (see Fig 2
ureter may be short, but 1s sometimes long and tortuous, the arterial su

Fic 23 —Malrotation Pyelogram !
malrotation of the left kidney T
revealed by routine pyelograph:
enuretic boy aged S years and
bearing on the symptoms

derived from the lower aorta or iliac vessels, and several separate artert
usually to be found Ectop.c kidneys are particularly hable to hydro-nep
and to pyclo-nephritis They are not infrequently hypoplastic

In intravenous pyelograms the shadow cast by an ectopic kidney 1s apt
overlooked as 1t 1s superimposed upon the sacrum (see Figs 24 and 25)
enlarged, the mass 1n the ihac fossa is easily mistaken for an appendia absc
a pelvic tumour

JW Male Aged 10 years (Referred by Dr Lightwood)

History S months previously had an attack of abdominal pamn and vomitin
wluch he was operated on at a local hospital for ** acute appendicitis ° The apy
was normal but a retroperitonecal mass was found and thought to
tumour of the right hidney A further operation to remove this was undertake
abandoncd, the tumour being regarded as mnoperable Following his discharge
hosprtal the abdominal pamns contmucd and the boy had occastonal urinary 1
tinence

On cxamination a vague swelling was palpable in the night ihac fossa Intray,
ps clogram showed a normal left hidncy but no shadow on the right side Cystosce
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~r

Fia 24 —Pelvic ectopin. Retrograde
keft pelvic

kidney in a grl aged 2 years, who
suffered from vague but permistent
abdominal pain and frequency of

Fro 25 —Peivic ectopla. Excretion
pyelogram showing right pelvic kidney
in a boy aged 9 years who suffered
from abdominal pain and enuresis.
Nephrectomy Note the  tortuous
urcter and the complication of the
bony
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bladder normal Retrograde pyelography demonstrated a very large right pelvic hydro-
nephrosis When distended with dye this stood out as a visible swelling 1n the right
thac fossa

Operation night paramedian laparotomy, many mtraperitoneal adhesions Caecum
mobilized and a very large hydro-nephrotic right kidney removed from the pelvis,
The boy made a normal recovery and has had no further trouble

Where the contra-lateral kidney is normal there should be little hesitation in
removing a diseased ectopic kidney Conservative surgery 1s difficult and unhkely
to be successful Nephrectomy 1s best performed by the trans-peritoneal route,
detaching the caecum or colon and drawing 1t medially to expose the organ.

Fused kidneys

The horseshoe type 1s much the most common form of fusion (see Figs 26 and 27),
and even when not diseased may be associated with vague abdominal pains and

Retrograde  Fi¢ 27 —Horseshoe kidney Intravenous
pyclogram showing duplication of the lcft
pelvus  Note  unusually developed  upper

Fr, 26 —MHorseshoe  hidney
pyelogram showing left hydro-nephrosis in
bov aged Syears

The boy suffercd from severe attachs of abdamunal segment }
Ain and somting asseciated with tenderness an the Boy aged 11 years of very small atature and with
oft lotn Unine was sterde  Intrascnoys pyclogram 2 minar degree of vpospadias  Hiv physique
shawed 3 harseshoe  Vidnes with evidence of a and menta) condibon were teedlent and hisv baild
hydro nephrosss of the Jelt hall At operatian the was farmha)  The renal  abnoomalty had Ao
ciure af obstruction was found to tethering beanng

adheswans of conpemtal tape asvocated with an
abetrant artery  The obstroction was rehieved by
resection of the tands and dinision of the aberrant
wersel pluv a patnal pebectaomy The boy had no
further sympte me and tas remained well for B osears
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e 1sthmus of the kidney lies below the ongin of the infenor mesenteric
:f-t‘:_rymu:-fi‘ 1n a slim child 1t 1s frequently palpable where 1t crosses the vertical
column The bodies of the kidney being low and anterior may also be felt even in
the absence of pathology The pelvis of each half 1s rotated anteriorly and the lowest
calyx hes medial to the ureter pointing towards the mid hine. When both hnl:u
are functioning normally the pyelographic diagnosts 1s unlikely to be missed but
hydro-nephrosts of one side 15 not uncommon and if 1t has entirely suppn;&td
function a simple malrotation on the other side may be diagnosed Hy: iro-
nephrosis 15 due to kinking by bands or vessels, or less commonly to compression
of the ureter as it passes over the 1sthmus Conservative surgery should always

Frc 28 —Crossed ectopia.  Retrograde
{rom boy aged § years who

suffeted from chronic urnary infection
and abdormunal pan. Symptoms rebeved
by a meatotomy for a colncidental
coromal  hypospadias  with  meatal

‘fiﬂ:“\\b
T ﬁ -
Eg](:’ﬁ y

be considered 1a the case of hydro-nephrosis of a horseshoe kidney since the
other side can never be said to be normal In two of our cases we have found
constderable improvement in function following the release of the ureter from
adhestons and from the compression of a vessel running to the lower pole When
the isthmus 15 suspected asthe cause of the obstruction 1t may be divided without
difficulty and a nephropexy should then be performad on the side of th. hydro-
fephrosis Where advanced hydro-nephrosis, calculus disease, tuberculosis or
neoplasm indicates removal of one balf of the organ hemu nephrectomy presents
0o particular difficulty

The fused pelvic kidney 1s less common and 18 seldom amenable to surgical
treatment, It 13 occasionally palpable as a mid line swelling, which when associated

8s
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with abdominal pain may give nise to difficulty in diagnosis Pyelography will,
of course, reveal the nature of the condition

In crossed ectopia, where one kidney has migrated to the opposite loin, the
two organs are almost always fused and the ectopic kidney lies below the normally
placed one. The ureters enter the bladder in the usual positions (see Fig. 28) As
with the fused pelvic kidney, surgical treatment 1s only of value where there are
obstructing calculi which may be removed by pyelotomy (see Appendi 111), case 4

Cysts of the kidney

A few cysts are commonly found in hypoplastic kidneys and where lower urinary
obstruction has started early in life cortical cyst,, as well as hydro-nephrosts,
are likely to be present 1n the kidney Simple cysts of the type formerly known
as ‘“‘solitary’’ and occurring 1n an otherwise normal kidney are exceptionally rare
in children and need scarcely be considered in the differential diagnosis of a renal
tumour

Fic 29 —Congenital  polycystc
Kidney Excretion pyelogram from
a boy aged 4 years who preseated
with a lump 1n the nght lom A
renal embryoma was suspected

There was in this casc a famihal history
of congenital polycystic hidney and at an
cxploratory operation the nature of the
Jlump was confirmed as such Nolhin;:
further was done (#y couriess of Garrm
DBatten and Thursfield, and Fdward Arnold
and Son')

Ed
H
1

Y R

Polycystic discase 1s seen 1n nfancy and very rarely in older chidren The
infants are stillborn or dic of renal farlure soon after birth The size of the hidneys
m the mfantle cases varies very constderably from small organs which might be
considered hypoplastic, through normally sized hidneys which are honcycombed
by small cysts hardly distorting the normal outline, to ltrge irregular cystic mt.mct
aimilar to the hidneys of the adult discase Other abnormalsties of the urinary
tract, or of 1ts blood supply, arc common 1 the mfantle group
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disease 15 occasionally en

later childhood the adult type of polycystic

coulr\r:ct:¢r0nc kidney not infrequently enlargﬁr befc:lr:] tgc ot.h:ln; ?rr:)cznlf;ct:;
rgement ccompamed by hacmaturia differen 12gnos

tmu::our ;nn (::ﬂ; be m@ﬁﬂé by a careful study of the retrograde pyclogram (Jeel

Fig. 29) The progress of the discase 1s seldom sufficiently rapid to cause rzl:;

fulure dunog childhood years, but a case of hypertension has been recort

Complicating pyelo-niephritis and even stone are described

$

Fra  30-—Unilateral multcystic
drsense. Operntion spectmen from
makeinfant aged § weeks. Presented
with mobile lump 1 right ilac

pated and found normal.

There 18 increasing evidence for separating as two distinct diseases the adult and
the infantile form Lambert (1947) 1 a careful study of serial sections, has shawn
that n the adult duisease although glomerular cysts occur the majonty of cysts
are formed 1n the course of patent and functional tubules whereas ta the infantile
form tubules attached to the cysts end blindly Fergusson (1949) points out that
m the adult form & clear familial history 1s almost always forthcoming, but although
the s1blings of the infant affected may have died of the disease 1t 1s not found in
the parents or more distant relatyjves Other congenutal abnormaliies of the
urnary tract are common in the infant but very exceptional n the adult.

With regard to the aetiology of the cysts the classical theory of a faslure of
union between the nephrons and the collecting tubules 1s not altogether satisfactory
and Kampmeter s hypothesis that the cysts represent the earhier generations
of collecting tubules, which normally degenerate, has more i its favour, particu
larly for the adult type. In the infants, Lambert s work has shown that the failure
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Fic 31 —Umlateral multicystic

discise Boy aged 5 ycars (a)
Retrograde left urcterogram note
displacement of the urcier across
the mid-line  (h) operation speci-
men  showing  hydro-nephrosts
assocrated with parenchymal cysts
onc very large, without obvious
conncction with the pelvis

The patient suffered from attacks of
vomiing and pain A lump of considerable
s1ize was palpable in the left loin Unne
was sterde Blood urea 38 my. per 100 m)
HP H10/80 Intravenous pyclopram showed
a normal ripht bdnes  left side silent



CONGENITAL ABNORMALITIES OF THE UPPER URINARY TRACT

of umon has 1n fact occursed, but this author 15 of the opinion that the failure is a
result rather than a cause of the cyst formation

A unilateral polycystic disease 1s occastonally encountered in children  but
probably has no connection with the bilatcral form and 1s perhaps better known
as multicystic disease. Ravitch and Sanford (1949) descnibe 4 cases in young
mfants with absent or impervious urcters and complete destruction of the kidney
by large cysts We have encountered one such case and another 1n which a moderate
hydro-nephrosis was accompanied by large cortical cysts having no obvious
connection with the pelvis (see Figs 30 and 31 (@) and (b) In the latter the ureter
was completely obstructed at the pelvi ureteric junction though n view of the
hydro-nephross, this was presumably a secondary effect These cases with cysts
were distingushed from simple hydro-nephrosis by the extreme displacement of
the ureter across the mid line of the body which 1s not seen 1n uncomplicated
hydro-nephrosis 1 chuldren

ABNORMALITIES OF THE URETER
Duplication
A considerable number of children investigated for serious unnary infection or
other mamfestation are found to have duplications of the upper unnary tract.
The anomalies may be on one or both sides and exhibit every vanety of type and
degree and the complications can be many and various The subject 1s therefore
one of grest practical importance 1n the urology of childhood

Nomenclature

In descnibing the duplications 1t 1s convement to use a term which will embrace
all the denvatives of the uretenc bud (that 1s ureter pelvis calyces and collecting
tubules) and for this purpose we employ the word pyelon * Pyelon simplex
will then describe the normal condition of the upper tract, while pyefon duplex
will cover ell forms of duplication

Embryology
A reference 1o the embryology 1s necessary to show the connecting link between
the various types of duplex and to make clear the anatomical relations Fig. 32
shows very diagrammaticelly the normal development of the pyelon simplex
which has already been described 1n Chapter 6 The ureteric bud arses from the

clbow of the Wolffian duct where this turns forward to jown the cloaca The
segment of the duct caudal to the elbow disappears by widening out and being
incorporated 1n the wall of the urogenital slnus (cloaca) After this process 1s
complete and the ureter has attaned a separate opening into the urogenital sinus
the extremity of the Wolffian duct forms a caudally and medtally dicected loop
which by absorption of 1ts terminal imb brings the onfice of the duct mto a
position caudal and medial to the ureteric onfice that is in o the defimitive position
of the ejaculatory ducts rsee page 66)
Pyelon duplex —Thus 15 the result of the formation of an aceessory uretenic bud
cither on the side of the normal ureter or on the Wolffian duct 1tself and the exact

* 7 ruee —A receming vetsel
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site of origin of this accessory bud 1s of great importance n determining the final
ii‘natomnca,l, relations There can be little doubt, however, that the same embryonic

inductor’’ 1s responsible for all types, since the bifid ureter and complete duplex
are frequently found on different sides of the same subject, and there 1s a con-
tinuous series bridging the gap between the two eatremes—double pelvis and
complete duplication with ectopia ) .

It follows from the double nature of the bud that all its derivatives will be
separate accordingly double ureter 1s accompanied by double pelvis, and the
calyces of the two systems scarcely ever communicate The mass of metanephric
tissue, on the other hand, may remain single although the nephrons are being
differentiated 1n relation to two systems of collecting tubules Thus the double
kidney, though commonly longer than the normal, shows on its surface very httle
evidence of 1ts duplicity. There may be a sulcus, however, which indicates the
junction of the two segments, or very rarely there 1s complete separation and the
smaller mass 15 referred to as a supernumerary kidney. The blood supply to the two
segments 1s very variable (see page 68)

Fig 33 (a) shows the formation of the bifid ureter which results from an
accessory bud arising from the cramal side of the normal one This accessory bud
comes mto contact with the upper pole of the metanephros, and in the defimtive
kidney the upper calyces dramn into the small upper pelvis the lower and more
normal pelvis 1s formed from the original bud Fig 33 (b) shows the rare condition
in which the accessory bud arises on the caudal aspect of the main formation The
site of the bifurcation of the ureter will clearly depend uponthe site of origin of
the accessory bud and there may be simply a bifid pelvis, or the fork may lic at
any lower point along the length of the ureter and cven actually within the bladder
wall In the latter case the two ureters may hie parallel to one another, but more
often crossing in the frontal plane can be scen Very rarely one ureter makes i
complete spiral turn round the other—an arrangement which cannot be reconciled
with the usual formation of an accessory bud, and which results perhaps from the
formation of a spiral septum

In the complete pyclon duplex 1t 1s convenient to refer to the derivatives of
the normal bud as the protopyclon and to those of the accessory bud as the
deuteropyelon

Fig. 34 (a) shows the common type of complete duplex 1n which the accessory
bud has formed on the Wolffian duct, immediately cramal to the elbow So placed.
the bud makes contact with the upper pole of the metanephros and results 1n <
Midney indistinguishable from that found 1n assoctation with the common type of
bifid ureter but 1t will be seen from Fig. 34 that the caudo-medial loop of the
Wolflian duct brings the ortfice of the deuteropyelon mto a position caudal and
medial to that of the protopyelon, that 1s to say 10 a position on the trigone nearer
the internal meatus, Agan, the ureters may lie parallel, but frontal crossing in 1wo
places 1s the rule The two are bound together by «a loose sheath throughout thesr
length, but in the lower half-inch, besides being enclosed 1 a common **sheath of

\‘v"ﬁdcycr". they are much more closely adherent and separnated by
sharp dissection ‘

ig 34 () shows what wall happen il this type of -

the Wolflun duct at some httle distance cranial to the
()2 E

17"
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a bud will not make a satisfactory junction with the metanephros, and the resulting
calyces are poorly formed, while the protopyelon 1s left free to develop upon
almost normal lines The loop on the Wolfflan duct will carry this bud further
caudally so that the deuteropyelon may open at the bladder neck 1n the posterior
urethra, or may fail to reach the urogemital sinus altogether Thus 1n the male,
this ectopic ureter may end n the gjaculatory ducts the seminal vesicle or the
vas deferens (denvatives of the Wolffian duct) whereas in the female the de

generation of the parent duct may leave the ureter to open into the vestibule or to
form n fistulous connection with the vagina, uterus or even the rectum

The musculature of these abnormally derived ureters 18 often defective and 1n
climeal cases the ectopic ureter 1s always dilated at least mn part On occasion
the ectopic ureter is the only ureter on that sde and presumably no bud has anisen
1n the normal position at the elbow (ectopic pyelon simplex)

The lower end of the ectopic ureter may lie very close to the trigone and to the
Tumen of the urethra. 1n one of our cases no proper muscle layer intervened between
the two In other instances the deuteropyelon ends blindly or through a narrow
onfice and the dilated lower end bulges into the bladder as a ureterocele or uretero-
vesical protrusion In the cases 1n which 1t accompanies complete duplex the
urcterocele 15 always found upon the deuteropyelon doubtless because of its
longer intramural course and anomalous termination The ectopic ureter and
the urcterocele with duplication are more common in the female than in the
male

Fig. 35 shows the formation of an accessory bud on the Wolffian duct caudal to
the elbow (this has been descnibed in a 10 milimetres embryo by Chwalla (1927b))
In this position 1t 1s unlikely to reach the metanephros and accordingly we have
been unable to find a descrtption of a complete duplex in which the cranial pole
15 the man formauon It may be argued that an accessory bud in this position 1s
responnble for the formation of the congenital vesical divertriculum, behind
and lateral to the normal uretenic onfice Since however the section of the Wolffian
duct caudal to-the elbow disappears as a result of widening out and being taken
up 1nto the urogenital sinus and takes no part 1 the loop formation, we behieve
that an accessory bud 1n this position would be lost altogether and could not
attan a position outside the trigonal area

Incomplete pyelon doplex (the bifid ureter)

Diagnasis

Apart from those discovered only at operation all cases of bifid ureter are diagnosed
by pyelography The lower pelvis 15 the larger and more normal 1n shape, though
1t can usually be seen when the upper half 1s not outhined that the upper calyces
are missing, and that the outline of the pelvis slopes downwards immediately on
leaving the renal substance and shows none of the normal projection towards the
mud line The upper pelvisis small and consists of hittle more than two minor calyces
the ureter 13 directed at first downwards and medially then turns downwards at a
rather well marked angle (see Fig. 33(a) (dingram) and Fig 36) Occasonal vanants
on this characteristic pattern are seen the two pelves may beequal in tize and similar
i shape or very rarely the upper one may predominate The bifurcation of the ureters
may occur at any point between the kidney and the bladder and 1s often hard to
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site of onigin of this accessory bud 1s of great importance 1n determining the final
anatomical relations There can be little doubt, however, that the same embryonic
“mductor” 1s responsible for all types, since the bifid ureter and complete duplex
are frequently found on different sides of the same subject, and there s a con-
tinuous series bridging the gap between the two extremes—double pelvis and
complete duplication with ectopia ) .

It follows from the double nature of the bud that all 1ts derivatives will be
separate accordingly double ureter 1s accompanied by double pelvis, and the
calyces of the two systems scarcely ever communicate The mass of metanephric
tissue, on the other hand, may remaimn single although the nephrons are being
differentiated 1n relation to two systems of collecting tubules Thus the double
kidney, though commonly longer than the normal, shows on its surface very little
evidence of its duplicity. There may be a sulcus, however, which indicates the
Junction of the two segments, or very rarely there 1s complete separation and the
smaller mass 1s referred to as a supernumerary kidney The blood supply to the two
segments 1s very variable (see page 68)

Fig 33 (a) shows the formation of the bifid ureter which results from an
accessory bud arising from the cramal side of the normal one This accessory bud
comes 1nto contact with the upper pole of the metanephros, and in the definitive
kidney the upper calyces drain nto the small upper pelvis the lower and more
normal pelvis 1s formed from the oniginal bud Fig 33 (b) shows the rare condition
in which the accessory bud arises on the caudal aspect of the main formation The
site of the bifurcation of the ureter will clearly depend upon the site of origin of
the accessory bud and there may be simply a bifid pelvis, or the fork may he at
any lower point along the length of the ureter and even actually within the bladder
wall In the latter case the two ureters may lie parallel to one another, but more
often crossing in the frontal plane can be seen Very rarely one ureter makes a
complete spiral turn round the other—an arrangement which cannot be reconciled
with the usual formation of an accessory bud, and which results perhaps from the
formation of a spiral septum

In the complete pyelon duplex 1t 1s convenient to refer to the derivatives of
the normal bud as the protopyelon and to those of the accessory bud as the
deutcropyelon

Fig 34 (a) shows the common type of complete duplex 1n which the accessory
bud has formed on the Wolffian duct, immediately cranial to the elbow So placed,
the bud makes contact with the upper pole of the metanephros and results 1n a
kidney indistinguishable from that found in association with the common type of
bifid ureter but it will be seen from Fig 34 that the caudo-medial loop of the
Wolffian duct brings the orifice of the deuteropyelon into a posttion caudal and
medial to that of the protopyclon, that 1s to say to a position on the trigonc nearer
the internal meatus Again, the ureters may lie parallel, but frontal crossing in (wo

places 1s the rule The two arc bound together by a loose sheath lhrougllout therr
length, but in the lower half-inch, besides being enclosed 1 a common “*sheath of
Waldeyer™, they are much more closcly adherent and can only be separated by
sharp dissection

Tig 34 (h) shows what will happen 1f this type of accessory bud arises from
the Wolllian duct at some httle distance cranial to the elbosw. In this situation such
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a bud will not make a satisfactory junction with the metanephros, and the resuling
calyces are poorly formed, while the protopyelon is left free to develop upon
almost normal Iines The loop on the Wolffian duct wall carry ths bud further
caudally so that the deuteropyelon may open at the bladder neck in the postenor
urethra or may fail to reach the urogemtel sinus altogether Thus mn the male

this ectopic ureter may end in the eaculatory ducts the serminal vesicle or the
vas deferens (derivatives of the Wolfflan duct) whereas m the female the de

gencration of the parent duct may leave the ureter to open into the vestibule or to
form a fistulous connection with the vagina uterus or ¢ven the rectum

The musculature of these abnormally derived ureters 1 often defective, and mn
chinical cases the ectopic ureter 15 always dilated at least 1n part On occasion
the ectopic ureter 1s the only ureter on that side and presumably no bud has anisen
1n the normal position at the ¢lbow (ectopic pyelon simplex)

The lower end of the ectopic ureter may lie very close to the trigone and to the
lumen of the urethra 1n one of our cases no proper muscle layer intervened between
the two In other instances the deuteropyelon ends blindly or through a narrow
onfice and the dilated lower end bulges into the bladder as a ureterocele or uretero-
vesical protrusion In the cases in which 1t accompanies complete duplex the
urcterocele 1s always found upon the deutcropyelon doubtless because of ats
longer intramural course and anomalous termination The ectopic ureter and
the ureterocele with duplication are more common 1 the female than in the
male

Fig. 35 shows the formation of an accessory bud on the Wolffian duct caudal to
the elbow (thts has been desenibed 1n a 10 millimetres embryo by Chwalla (1927b))
In this positton 1t 1s unhkely to reach the metanephros and accordingly we have
been unable to find a description of a complete duplex 1n which the cranial pole
13 the mamn formation It may be argued that an accessory bud in this position 1s
responnible for the formation of the congemal vesical diverticulum  behind
and lateral to the normal ureteric onfice Since however the section of the Wolffian
duct caudal to-the elbow disappears as a result of widening out and being taken
up mnto the urogenital sinus and takes no part in the loop formation, we beheve
that an accessory bud in this posttion would be lost altogether and could not
attain a position outside the trigonal area

Incomplete pyelon duplex (the bifid ureter)

Diagnosis

Apart from those discovered only at operation all cases of bifid ureter nre diagnosed
by pyelography The lower pelvis 1s the larger and more normal in shape though
it can usually be secn when the upper half 1s not outlined that the upper calyces
are missing, and that the outline of the pelvit slopes downwards mmmediately on
leaving the renal substance and shows none of the normal projection towards the
md line The upper pelvisis small and consists of httle more than two minor calyces
the ureter 15 directed at first downwards and medially then turns downwards at a
rather well marked angle (see Fig. 33 (a) (diagram) and Fig. 36) Occasional vanants
on this charactenstic pattern are seen the two pelves may be equal in size and similar
tn shape or very rarely the upper one may predominate The bifurcation of the ureters
may occur at any pomt between the kidney and the bladder and 1s often hard to
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make outin the pyelogram, lateral views can be of great assistance in determining
the site. Where retrogade pyelography is being performed, both ureters may be
filled 1f the dye 1s run 1n while the catheter 1s just within the orifice, with the
catheter pushed up to the kidney, clearly only one pelvis will be shown

Pl e RO Ay

FiG 36 —Incomplete pyelon duplex o "
Bifid ureter Pyelogram showing
typical appearance of an incomplete
pyelon duplex on the left sideina girl |
seen for recurrent infection, con-
trolled by coenservative means

T U AU

¢ -~
[OUPRSVE

In our experience this variety of duplication s specially prone to serious
infection The point of bifurcation mdy constitute a point of obstruction to on¢
or both ureters, the upper being a httle more often involved The lower, more
normal, pelvis 1s less frequently affected 1n this way (see Figs 37 and 38)

Complete pyelon duplex
The deuteropyelon having a scparate opening on the trigone (Fig 34 (a))

Diagnosis . ' on
The pyclograms 1n these cases are stmilar to those seen in the incomplete py "
duplex with a small upper and large lower pelvis Jt may be possible to trac
the outhne of both ureters throughout their length, but a low bifurcation c.n'n
scldom be excluded by radiological exammation alonc Upon cystoscopy., m(:
ureteric orifices are seen on the same side usually onclicsat the corner of the u;_ngon&
(protopyelon, lower pelvis) while the other (deuteropyclon, upper p:rlw'n;). 1;. o::c
a4l some pownt nearer the internal meatus on the lateral bordcs: ? t‘n nl::um"
Occasionally the two orifices may be side by side, the medial .H\m)'s rcprclsill ]”:.'
the deuteropyelon, and cases have been reported i which the latter was aetuati
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Fra 37 —Incomplete pyelon duplex.
Bifid ureter with mfectron and dilatation
of upper segment In gird aged 8 year.
Excretion ogram. note abscoce of

38 —Jocomplete pyelon
pkex (rght) wath infec
on and dilatston of

pyelogram
fant boy aged 1 year 10
wonths.  Nephrectomy
re cleared at once.
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a Iittle further from the meatus than the protopyelon A search for a second
orifice 1s an 1mportant part of any cystoscopic examination in the child. unless
the observer 1s very much on the alert, the anomaly 1s hiable to be overlooked even
m the uninflamed bladder In the presence of cystitis, the identification of the
second orifice may be impossible. While the child with complete pyelon duplex 1s
liable to troublesome 1nfection, this 1s more easily controlled than 1n the incomplete
type, and the prognosis 1s therefore more favourable Serious complications are,
however, not infrequent.

Pathology

In this type of duplication, it 1s not uncommon to find considerable dilatation of
the protopyelon, that 1s an infected megaureter (Megaureter (Group 6) see Chapter
9). The deuteropyelon 1s seldom 1nvolved eacept by the pressure of 1ts fellow
The cause of the dilatation and its selectivity is not clear there 1s no obvious
obstructive factor The symptoms of this type of megaureter do not differ from
others 1in which no obstruction can be found They are commonly those of pyuna
with perhaps an aching pain in the flank The treatment of infections may be
conservative, but once serious dilatation has appeared surgery will probably be
required Hemi-nephrectomy may be practicable but the remaining upper polc
may be so small as to be scarcely worth preserving

Complete pyelon duplex with ureterocele

As already explaned, 1n complete duplications (Fig 34 (b)) a ureterocele may be
found upon the lower orifice, that 1s the deuteropyelon Because of its ongimn, 1t

FiG 39 —Specimen in the Muscum
of The Hosprtal for Sick Chuldren
Complete  pyelon duplen  night
with urcterocele
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15 nearer the internal mveatus than g ureterocele on a pyelon sunplex, and therefore
more apt to obstruct the outlet of the bladder (Fig. 39) In some cases the cystic
lower end of the deuteropyelon appears 1o be blind, ot least no orfice can be
found and such cases are closely related to those with an  ectopic  ureter and
dilated lower extremity (intravesical protrusion Figs 40 (a) (b) and (o) and
Appendix 1T casss 1 and 2)

Dlagnosts

Dilatation of the upper p Ivis may be scen 1n the intravenous pyelogram but 1t is
more usual to find this segment  silent  owing t0 its defective function and only
the lower pelvis I outlined Upon cystoscopy a cystic swelling balloons into the
bladder from one side of the trigons and may appear to extend down to the
internal meatus The stenosed onfice of the deuteropyelon may be seen on the near
surface of this swelling the onfice of the protopyelon lies on the upper surface

often dragged up by the distension of the cyst The contra Jateral onfice 15 dis

placed towards the side of the lesion and may appear to be held open If the
ureterocele has been responsible for vesical neck obstruction the bladder may be
trabeculated The swelling may be felt bimanually under anaesthesia with the
bladder cmpty It 15 seldom possible to cathetenze the onfice of the deuteropyelon

but the ureterocele may be punctured with a diathermy electrode and a catheter
nserted 1nto the hole so formed Retrograde pictures can be obtained in this
wey (see Fig. 40 (b))

The ectopic ureter

Alldred and Higgins (1951) have recorded 4 cases 1 of them bilateral of this
anomaly which passed through the urological service at Great Ormond Street 1n
2 3 year period. The clumcal features are eanly mussed dunng eatly childhood and
the charactenstic incontinence 13 treated as enuresis

The ectopic ureter 18 usually derived from the upper pelvis of a double kidney
[t may however be the only ureter on that side, 1n which case the kidney tself
13 often abnormal and the corresponding half of the bladder may be missing.
Debenham (1950) has reported such a case (see Fig. 41)

in the male the ureter may end 1n the postenor urethra, where it can be seen
urcthroscopically or in the ejaculatory duct or seminal vesicle We record one case
of ectopic ureter in the male which was charactenzed by pyuna and some obstrue
tion to the bladder neck resulting from the dilated Jower end incontinence was
prewz:t but it was not attributable to the same cause as 10 girls (ree Appendix HI
case 2)

In the female the extravesical opeming may be n the urethm at the external
meatus 1n the vestibule (see Fig. 44) the lateral vaginal wall, or even 1n the uterus
In ali these cases 1t may be the cause of a characteristic incontinence—the continual
dnbbling of unine despite rictontion at normal intervais In our cases the incon-
unence has usually been exclusively diurnal or only when the cluld sis up 1n bed,
that 15 the  vertical incontinence  to which reference was made in Chapter 1
In the recumbent positton the ureter 15 sufficiently flaccid to form a reservorr of
urine which on y escapes under the influence of gravity

The upper part of the ectopc ureter 1 always dilated and the pyclogram
seldom shows any recognizable pelvi uretersc junction In some cases the dilatation
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Fic 40 —Bilateral pyelon duplexn right, incom-
plete, left complete with intrasesical protruston
(a) Intravenous pyclogram Note right, double
pelvis and ureter, left, lower pelvis distorted and
displaced laterally Arrow at A indicates funt
shadow of upper pelvis arrow at B indicates
filing defect of intranvesical protruston (D)
Ureterogram  (retrograde)  (¢) diagram  of

condition

Case record  The patient, a httle girl aged 2 seare §
months w1s referred by Dr B Werkin of Tel Aviv on
account of persistent pyuria Cystoscopy thowed a sinple
VO on the npht side and on the lefl a large pale cystic
protrusion parctially obstructing the bladder nedd and
preventing a complete view of the tripone, the primary
orifice on the left stde was not sysualized The cyst was
punctured by diathermy, a ureteric catheter introduced
and dye injected picture shown at () A left heau nephiro-
ureterectomyv was performed s mndicated by the arrows
at (A) in Dhagram (¢) the ureter being divided as Jow
posable without attempling ta remone the intramuny
cyst, cystoscopy 3 weeky Ier <hows thiy completehs
shrund en and the left primary UO now sisible The child
ha< remained well
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Fic 41 —Ectopic ureter (cight)
Excretion pyelogram 30
munutes)  assoclated  biadder
defect well shown (Photograph
by cowrtens of Mr Debenham)
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ceases at the pelvic brim, and 1t would appear that muscular mcompetence
rather than obstruction 1s the factor responsible In other instances the lower
end of the ureter 1s grossly dilated, simulating a second bladder

A proportion of the cases are bilateral (see Fig 43)

Clinical manifestations and diagnosis
The patient 1s practically always a girl and the history 1s one of “wetting’’ without
remussion from infancy, probably chequered by infection, acute, recurring or
chronic

In young children gravitation mcontinence, already explained, 1s very charac-
teristic, and 1f 1t can be established that the child 1s always dry when lying down
an ectopic ureter should be strongly suspected Careful search may reveal the orifice
with the efflux The ureter most commonly opens at some point 1n the vestibule or
on the Iip of the external meatus Recognition 1s then not difficult in a good light
When the opening is in the vagina or urethra, 1t must be sought for under anacs-
thesia

Radiography
If the onfice 1s visualized an attempt 1s made to pass a ureteric catheter If this can
be done, a confirmatory ureterogram can be obtained. In some cases, however.,
catheterization proves impossible, and 1n these intravenous pyelography 1s of the
greatest diagnostic value. A double ureter and pelvis may be demonstrated
or the pelvis may appear low 1n position with the upper segment missing; thss s
best seen 1n retrograde pictures (sece Fig 43 (b))

The upper renal segment, connected with the ectopic ureter, 1s poor in function
and concentration of the dye 1s therefore defective, but in Figs 42, 43 (@) the shadow
of this segment is clearly seen detached from the main pelvic shadow

Dye tests
(1) The bladder 1s partially filled with a solution of indigo carmine, 0 4 per cent, &
vulval pad 1s applied and the child kept up and about without micturating If the
pad, though wet, 1s dye-free after 1-2 hours, the bladder 1s excluded as a source of
the incontinence

(1) Tndigo carmine njected tntravenously may be scen to colour the effiun,
stamming a pad blue But a delay of some hours may clapse owing to poor function
of the associated renal segment and, for this reason, the test has not helped much

m our cascs

Lctopic pyelon sunple

Where a single ureter 1s ectopic, cystoscopy will of course show only one orifice
in the bladder, and pyclography and cystography are lihely to reveal assoctated
renal and vesical anomalics

Treannent
Some authors have advocated simple hgature of the urcter at the lower end In

our view the correct procedure 15 hemi-nephro-ureterectomy, and mn the case of
a single ureter, nephro-ureterectomy, provided that the contra-fateral hidney

normal.
Hemi-nephro-ureterectomy has been done in all our cases The ureter 1s hgated

and divided as low down as possible In some mstances o separalce abdominal
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(a)

Fro 43 —Bilateral ectopic ureter {a) Excretion
pytlogmm, note separate shadow of upper
pelvis on both sides (b) retrograde pyelo-
grao: lower pelves only filled () drawing
of condition as found at operatfon. (8r
cowrtexsr of The Brirish Jowrnal of Swgerv
John Wright and Son)

Ot aewd £ yoars Typwal vertical comiowce
z.:’-dc- with & two-month inteTval Incontioencs
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mcision has been made to facihitate this, but 1in most cases this 1s hardly necessary,
an extended loin ncision permuts of sufficient access to the pelvic portion of the
ureter, where 1t usually narrows markedly The upper renal segment 1s not very
clearly differentiated 1n every case The vessels going to 1t can, however, be readily
1solated and when these are divided the line of demarcation 1s immediately clarified
Haemorrhage from the kidney section 1s not severe and 1s easily controlled by
mattress sutures of cat-gut passed on an atraumatic needle

The attached ureter 1s then passed beneath its fellow to undo the crossing and
dissected clear It may be found quite narrow and attenuated at its lower end, 1n
which case 1t 1s simply crushed and ligated as low as possible When, however. the
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FiG 44 —Ectopic ureter (left) Photograph shows onfice of an ectopic urcter in
the vestibule below and to left of normal meatus
Thus rurl, aged 61 vears had a history of recurrent rct}mc n((a;:i;; “"hd“-'Zd&'ﬂ'f'l?x' pﬂn extending over 4
cars and occasional incontinence bs dav only Treted for ‘pyehtiv and e
’ Cathetentzation of both onifices nas shown (prmcd simple Urine from the normal meatus was clear that

tet
from the ectopic onifice purulent Injechion of dye into the ectopic onfice outlined a ]c&:fﬂa}!‘smmc tre
with groas dilatation of the lower end Left hemy nephro urelerectomy 10 tw0 s1apes cure

terminal ureter 1s dilated or has formed an intravesical protrusion, something m‘(m;
may be required Dissection from the bladder wall is an mtricate procedure ‘m;l
will serioucly add to the severity of the operation 1l attempted forthwith Itw

nsually be wiser 1o divide the urcter oy low Jas posable and aw.ait event> Th(l'
remnant may well atrophy and further interiention be unnecessary 10 not, e
infection persists, its removdl can be carried out later with less anxaety
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In one case with intravestcal protrusion 1n which infection was the predominant
feature (Fig 40) we purposed saucerizing  the protrusion at alater cystotomy
but the unne cleared rapidly the protrusion appeared on cystoscopy to be
shrivelling and the child has remained well.

Triple ureter and diverticula
Triplication
More complex multiplicities of the ureter are possible and vanous appearances
may result The commonest of these very rare anomalies 18 that in which 3 ureters
are present Most often these stem off from a single onginal ureteric bud and there
15 therefore only one opening into the bladder (tnfid ureter)

The condition 15 1n fact an incomplete pyelon duplex with an additional bud.
Very rare 1nstances are on record of still more buds resulting in further multipheaty
of the ureter

Fa 45 _Uretersl  triplcation. |
Retrograde pyelogram. ¢
Iofae gl aped 9 nonths with chrook
prem. Rt moper et pormal Trod
oewter oa nde (ungic veual ordiee)
DepeoaTiercoy Curs. (By omrtery
Brtrth oursal of Sucgery Joku H e and

SN

Triplication may also occur in association with a complete pyelon duplex, when
there will be at least 2 openings nto the bladder and quite possibly 3 (complete
triple ureter) In some cases localized sacculations indicate 2 fundamental error
of development 1 addition to the supernumary budding.

Clinical

Such complexity of the ureteral stem renders 1t particularly hable to obstruction

and mfection and the presenung symptoms wall be pamn pyuna and possibly
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haematuria. The radiographic picture 1s likely to be bizarre but rarely diagnostic
Withycombe (1950) recorded an interesting case in an adult in which the uretero-
gram demonstrated a high trifurcation. Usually the diagnosis will only emerge at
operation and nephro-ureterectomy be the only possible course

One 1nstance of triplication has occurred in our series This was recorded by
Smith (1946) (see Fig 45) The two upper ureters were dilated and tortuous, the
Jowest normal One ornifice only was seen 1n the bladder and the case was one of
trifid ureter

Diverticula
Diverticulum of the ureter has only been encountered as an incidental finding
(see Fig 53), but cases are reported in which enormous sacs have been formed,
these may contain stones and obstruct the ureter Diagnosis n such cases has
usually only been made at operation, though in some it was suspected from the
retrograde

Ureterocele, megaureter and congenital stricture are discussed elsewhere.
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CHAPTER 8

URINARY OBSTRUCTION —-VESICAL RETENTION

ARREST (retention) or retardation (stasis) of the normal unnary flow at various
Jevels 1s so frequent in the young that a large part of children s urology 1s concerned
with 1ts elucidation and treatment The manifestations are those of dilatation of
varying type and degree, almost inevitably bedewlled sooner or later by infection
While the outstanding dilatation as seen 1n the individual case may appear local
1n character for example hydro-nephrosis, megaureter or vesical retention, the
close 1ntegration of the tract as a whole must be borne in mind if a true under
standing of the pathological evolution of many of these obstructive lesions 1s to
be achieved.

Stte of obstruction
This may be (i) 1n the infre vesical zone (bladder neck or urethra) (i) at the
uretero-vesical level (ind) at the pelvi ureteric level

The obstruction may be complete ot wncomplete and n thus respect,
nfection nevitably introduces an element of vanability The presenting clinical
features will vary accordingly but broadly speaking they will conform respectively
to those of [ vesical retention 2, megaureter and 3 hydro-nephrosis.

‘While such is the broad outline the problem in practice 13 often Jess simple and
the clinrcal picture less definitive One thing very much leads to another in the
urinary tract and the condition as we happen to see 1t at the moment may well be
that of multiple complex dilatation 1 which the initiating lesion may be obscured
by the sequelae or may even indeed have resolved, leaving these as the sole mam
festaton Such comphcations make a nght understanding of the pathogenesns of
many of these cases & matter of great difficulty and decisions as to treatment by no
means easy Thus it may not nfrequently happen that the secondary lesion
demands pnmary consideration n treatment, for example secondary obstructrve
hydro-nephrosis due to inflammatory adhesions (see page 154)

Nature of obstruction
Along with determination of the site or sites of obstruction  and an assessment
of the relative clinical mgmficance must go consideration of the nature of the
lesion This may be (i) organic some well defined structural abnormality
congenitnl or acqured (1) what we must stll term  functional (achalasia)
where no such structural abnormality 13 demonstrable

Under thus second heading falls a group of cases which 1s of considernble
practucal importance n children because the actiology 15 still conjectural and the
treatment therefore uncertain Our expenence leads us to beheve that, with
advancing knowledge an increasing number of the cases now classfied as

achalasia  will be found 1n fact to have an orgamic ongin
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To summarize, therefore, children suffering from ““‘obstructions’ in the urinary
tract will present to us in varied clinical settings, in which micturition difficultics,
pyuria, haematuria, pan, ‘‘tumour”’, and grave defects of health and bodily growth
due to renal failure may all feature

The manifestations may give a clue to the level of obstruction, but 1t 1s for
the surgeon to establish as conclusively as may be 1ts exact site and nature, and to
adjudge the urological findings 1n relation to renal function and general health as
a preliminary to effective treatment

Infra-vesical obstruction (retention)

Infra-vesical obstruction 1n children may be due to a considerable variety of
lesions, both within and without the urinary tract, which differ widely from one
another both 1n the degree of obstruction and the rapidity of their onset At one
extreme are the minor causes of acute retention which can be relieved as soon Js
diagnosed at the other the serious anomahes of the urethra and bladder nech.
which sidiously, but irreversibly, destroy the renal function Although the
modern methods of investigation, particularly urethroscopy and cysto-urethro-
graphy, have elucidated many of the problems of these cases, the cause in some 1s
still obscure esther because at post-mortem exammation no lesion can be found
below the dilated segment, or because spontaneous cure appears to have followed
simple drainage of the bladder

Acute retention
Acute retention, with complete mability to micturate and pamnful distension of the
bladder, 1s a clinical picture which can scarcely be mistaken or overloohed It may
of course be the culmination of a slowly increasing obstruction, though this 1s
not so common 1n children as n the prostatic hypertrophy of old age. and upper
tract dilatation will always betray the chronic nature of the discase

Acute retention may be due to quite mor causes An nfant with a medatal
ulcer 1s apt to hold his water until the very last minute and then cry as the stream
of urine tears the scab from the surface of the ulcer, and this pain often results m
acute retention We have had several cases in which a blockage of the external
meatus has been caused by a plug of sulphamerazine crystals. and at times o
secms that the irritation of the passage of oxalate crystals 1s sufficient to cause &
child a temporary retention A stone impacted n the posterior urethra may c‘luu':_
a complete stoppage, and the following two cases provide interesting cramples o
extra-urinary conditions causing acute retention

Acute retention in pubic ostcomvelitis s

Bov. aged 4 vears, admitted with supra-pubic swelling and gtcute retentrion: Attemp :
10 pass urine caused severe pasn and produced only an occasional dribble mth‘ p‘rn;n;;\
stoppage On exanunation, a very tender mass could be tocabized in front and <she ‘:m
to the ripht of the bladder, which was tightly distended Under anaesthesia o gt
dastic catheter passed casily and drew off § ounces clear urine Radiwological examing
nons were negatne WBC 11000 ‘

Dunnp the succeeding davs the lump became less tender .mdrmm'ccd l:;.:’h.:i

wmed ¢
Micturiton pradualls became normal Esentually a small .nb;}cc-,-» (rrlr’s o
incised (Staply aurcus)  Later <bgrams showed o focus 1n the os pubn
uncsentful
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acnte refention
Pmﬁmgowly seen In baby girls. A typical case (D.S aged 4 months)
preseated with an abdominal tumour and a ‘bulging hymen together with complete
retention, Withdrawal of the urine by catheter was found to leave the abdominal
Jump and the vubval bulge much as before The hymen was freely incsed and the
vaginal contents (pus and altered blood) evacuated. There was no further trouble

Chronic retention

In cases of chronic retentjon the cause 1s not alweys immediately obvious, and 1n
some, treatment of the retention must precede diagnoms of the cause. Despite
individual vanations, the general effects of chronic unnary obstruction arc
stmilar 1n all cases and 1t 15 conyenient to describe first the pathology and clinteal
pcture of chrome obstruction 1n general and then the particular lesions with their
distenctive features

The effects of obstruction

Pathology
The bladder at first responds to obstruction of its outlet by muscular hypertrophy
and 1n this way may be able to compensate for a partial obstruction In children
1t 13 often found that this hypertrophy 1s sufficient to empty the bladder completely
but the back pressure effects are borne upon the upper urmnary tract Sooner or
later however the bladder contraction fails and after mictuntion a renidue 1s left
which gradually increases until vesical distension 1s evident The hypertrophy may
show cystoscopically as trabeculation and as & prominent inter ureteric bar Yet a
perfectly smooth surface 1 occasionally found upon an extremely thick wall and
the absence of trabeculation should not preclude the possibility of an obstruction
Diverticula though rare in childhood have been found 1n association with the
common forms of obstruction aud their preseace 1s apt to accentuate the symptoms
Most diverticula are only congenital 1n the sense that they are formed at the site
of a congemutal weakness in the bladder wall and the pouch 1s only developed under
conditions of increased infra vesical pressure such as results from obstruction.
It is possible that there are & few cases of truly congenital diverticula but 1t should
always be assumed that obstruction is present, The characteristic site is postero-
lateral to the uretenic onifice, but in children 1t is common to find that the ureter
actually opens within the sac the inter ureteric bar can often be traced over the nm
and a normal sut hike onfice is found a few millimetres inude These ureters are
apt 1o be obstructed by the pressure of the sac and by fibrosis around sts wall
in which they become involved JIn the following case occurnng in mnfancy &
diverticulum burrowed downwards and Iay directly behind the postenior urethra,
which 1t compressed causing acute retention
Bnhg'v J dejanli.d/\m months,
a8 A the care of Mr Denls Browno as a suspected intussusception.
The abdominal pains settled down brt increasing distersion oftmladdu' was noticed.
184 ounces urine were withdrawn by catheter but retention recurred and contmuous
catheterization was necessary Blood urea 39 mg. per 100 ml. Intravenous pyclogmm
showed dmonug"}b;thn%mm of moderate tevenity kidneys of good function. Per
rectum & 3 tender
the position of the o= wwelling was found in the mud line below the bladder 18
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The findings suggested an infected cyst of the utriculus The child’s general condition
improved, normal micturition was resumed and he was discharged

Three months later he was re-admutted with recurrence of retention The swelling
could stll be felt per rectum Cysto-urethroscopy showed a severe basal cystis and a
bulging trigone The ureteric onfices could not be visuahized because of the general
ocdema The posterior urethra appeared normal

It was decided to open the bladder and approach the retro-vesical swelling, if
necessary through the trigone On opening the bladder, a diverticulum was found at the
left ureteric onifice This extended downwards behind the bladder into the retro-urethral
area The diverticulum was excised and a wedge resected from the bladder neck

The infant made a straightforward recovery and normal micturition was resumed
in 10 days He has remained well

The ureters become dilated and their muscle hypertrophied At first the
dilatation tapers off towards the bladder, but later the wall appears thin and flabby,
the ureter 1s tortuous, and distended pouches may be formed at the lower end
The ureteric orifice 1s often entirely normal, dilatation of the intramural ureter being
prevented by the pressure of the hypertrophied detrusor, this 1s particularly the
case where the bladder 1s *‘compensating™ at the expense of upper tract dilatation
On the other hand the orifice may be relaxed and allow a free reflux It may even
appear cystoscopically as a wide black hole, though 1t retains 1ts characteristic
obliquity and may be hkened to a railway tunnel (see Fig 68) The reflux
increases the ureteric dilatation but for a time this dilatation itself acts as a bufler
to protect the kidney and a comparatively normal pelvis may surmount a huge
ureter (Defence 1n depth see Ureteral Reflua, Appendix 1).

In cases where the obstruction has been present since early foctal hife, the
hidneys are often found to be small and cystic, the cysts being apparently formed
within the parenchyma without gross communication with the pelvis. Such
hidneys are incapable of supporting hife for long and are found only 1n the stillborn
or neonatal fatalities Obstruction of later onset or slower progress praduces
typical hydro-nephrosis, as in adult life, though the kidncy may appear and feel
lobulated because of the distended calyces, so that cases in which vesical distension
15 not obvious may be mistaken for polycystic disease

The cffect of back pressure upon the nephrons is to produce a slow deterioration
of function with the formation of a dilute urine and conscquent polyuria A slow
but steady rise of the blood urea, which may reach extreme figures, 15 @ fcature of
the chronic cases, and the persistent uraenua s responsible for underdevelopment
and dwarfism The effects upon the sheleton of the acidosis which accompanices
uraemia and the production of renal rickets have been discussed in Chapter 4.

Chwmcal picture

The symptoms of chronic urmary obstruction may be assocrated with disorders of
micturition or with the biochemical disturbance of renal fuslure or with both
The urinary stream may be poor, the child having to strun and takmg @ Jong m;w
to complete the dct, but an apparently normal stream does not rule mft “f
possibility of obstruction since, as we have seen, the bladder h\pcrtrnp}w) ,::.AI'I
compensate, though at the expense of the upper tract Occastonally pare n'ls :,.;
mistab e the shght grunt of satisfaction given by 4 normal infunt on ptssag un
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for n pathological straining, and 1t 1s unwise to place much reliance upon a simple
hustory of difficulty Whencver possible the child should be watched passing urine.

Asn the prostatism of old age there may be frequency nocturnal enurests, or a
continuous dnbbling mcontnence resultng from an over-distended bladder
Palpable distension of the bladder after mictuntion 15 obviously indicative of an
obstruction yet 1n infants 1t is often difficult to be sure that the act of micturition
has 1n fact been completed Moreover a bladder contatmng only a small quantity
of unine may be easily palpable n the child particularly if there 1s a mass of
facces 1n the rectum

Palpable enlargement of the kidney 15 not infrequent 1n severe obstruction

Infection always precipitates a serous detenoration of function a shight
infection may cause acute retention where there has been only a partial obstruction
or a severe nfecuon may overwhelm the chuld so rapidly that the obstructive
element 1s not suspected until post mortem exammaton Infra vesical obstructions
are pecularly lable to infection following instrumentation even where the most
stringent precauttons have been observed and where 1t can be avoided the passage
of catheters or cystoscopes should be postponed unt! all preparations to deal
directly with the causal lesion are complete The investigation of cases of recurrent
unnary infection only rarely reveals a case of infra vesical obstruction much
more often upper tract lesons are found

Stone formation 1s not a common accompamment of these cases in contrast
to enlargement of the prostate perhaps the dilute urine so often seen in the child
with lower tract obstruction does not favour the deposition of crystals.

THE CAUSES OF CHRONIC OBSTRUCTION IN THE MALE

Congeaital valves In the posterior urethra

There can be no doubt that valve like mucosal flaps 1o the posterior urethra are an
1mportant cause of untnary obstruction 1n the infant, and account for most of the
fatal cases duning the first year of hfe Careful dissection 15 needed to display them
and in earlier post mortem records they have often been overlooked The great
majonty of cases correspond to Young s Type I (Young, Frontz and Baldwin
[919) and are $ituated below the verumontanum Often bicuspid, their free edges
may be prolonged upwards as prominent ridges on the floor of the urethra or they
may be fused together in the mid hine, forming an almost complete curtamn and
leaving only a smail median aperture anteriorly Therr general similanty to the
normal submontanal folds has niready been pointed out (Chapter 6) and 1t 35
believed that they represent the persistence and adhesion of normal large folds
found 1n the foctus The interval between the folds and the verumontanum vanes
from casc to casc sometimes the obstruction 1s well down 1n the membranous
urethim (see Fig. 46 (a) and (b)) The balloomng effect of the urinary stream directed
into the pouch between the fold and the Iateral urethral wall 1s probably respon
sible for the increasing obstruction It must, however be realized that the hold up
gctzfn:r;?%ﬂlhmg foetal life may have largely destroyed the renal substance by

‘We have not encountered a definite case of Young s T:
we been able to find & museum speaimen m\mm\igg mycp: xIaI conl:seHIT;]; 11113\;
descubed as having the folds runming upwards from the verumontanum towards
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the bladder neck, and 1t should be noted that in the ordinary submontanal cases
there are often prominent fibrous ridges 1n this situation, though they are not the
obstructive element Type IIl1s an *‘iris”” diaphragm occurring at any level without
reference to the verumontanum, and since this form alone 1s apt to be destroycd
by the passage of nstruments per urethiram, these cases are likely to be confused
with “‘congenital stricture™

(a) (&)

Fi6 46 —Spccimens illustraung urcthral valves (Museum, Hospntal for Sich (Inldrcn.r(*;rc;l
Ormond Street) (¢) From a baby aged 7 months death from infection and ren i fadure,
(h) from a baby aged 5 weeks death from renal fulure (note the fused hidney)

Hypertrophy of the bladder and changes 1n the upper urinary tract are uhmly:
well marked 1n the valve cases Dilatation of the posterior urcthra, above the
obstruction, 1s alwdys obvious and may be extreme The soft compressible m"i”‘:
produced by this dilatation may occasionally be felt at rectal exanin thon The

. s, and
bladder neck partakes mn the general hypertrophy of the detrusor mu;dc. ‘I?IC
appears as ot well marked constriction, which may shut off the bladder from

o . , the
urcthrt Thus fuct 18 of some tmportance, since 10 the simple L}*l;’l"'t:;‘:ddcr
urethra may not Gl and the obstruction mught be supposed to he at the
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~ck a mcturating cysto-urcthrogram will reveal the true state of affairs (see
188 47-48

l;'At. u:ct})lmscopy the valvular folds themselves are hard to 1dentify because the
ream of 1migating fluid tends to flatten them against the lateral urethral wall
rormnent ndges on either side of the crista urethralis dilatation of the urethra
nd a patulous internal sphincter are suggestive urethroscopic signs

Marion s disease: bladder-peck obstroction
Although many surgeons from Guthrie (1834) onwards, have described obstruc
tion at the bladder neck due to spasm  muscular commussure fibrous bar or
neuro-muscular dysfunction Marton (1933) was the first to give a comprehensive
account of the condition of its pathology and of 1ts onset 1n early lfe Thus sincs
the aetiology remains obscure 1t 13 convement to speak of Marion s discase
The conditon has much in cothmon with achalasia  elsewhere 1 the body
d 1n the nfant and chud 1t may be hard to identfy any definite pathology at the
site of the obstruction. the whole detrusor muscle 1s hypertrophued and the bladder
neck partakes 1n that hypertrophy At operation the firm closure of the mternal
sphincter and its remstance to digital dilatauon 1s charactenstic, and a simple
division of the fibres of the posterior lip often lays the bladder neck wide open. The
hypertrophy of the muscle at the internal sphincier may often be appreciated
cystoscdpically as a  bar  and 1n the course of tme fibrous infiltration may
render the muscle sclerotic.
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Diverticula are more commonly found 1n association with Marion’s disease
than with other causes of obstruction These diverticula have sometimes been
regarded as congenital pouches, and the muscular hypertrophy of the bladder
attributed to the hindrance to micturition consequent upon therr presence The
repeated observation that simple excision of the sac, without interference with
the bladder neck, 1s frequently followed by the appearance of other signs of
obstruction confirms the view that the diverticula are 1n fact secondary (Badenoch,
1949)

L

FIG 48 —Valvular obstruction Micturating cysto-urcthrogram (A P and lateral views)

d abdommal
Case record Mzle, aged 9 years, referred on account of frequency, attacks of urinary infection an
pain The child’s moxhcx{; had ncticed that he had been very thirsty since the age of 9 months ﬂﬂtd tfl‘: ’}(’}gnh;;‘:
attacks of screaming on mucturition as a baby On examnation he was considerably undc‘x; wegh 'wnscstcnlc v
were not palpable but the bladder could be felt just above the symphysis after micturition The urine ity
the ume of examnation Blood urca was 125 mg. per 100 m! Residual urine 6 ounces Intxl;avcnous gr{ﬁngcd by
showed very poor function and famnt shadows indicated gross duatation of both ureters .{)l[sd«;ms ;‘0 e o
retrograde pyelograms The svoiding cysto-urcthrogram showed an irregular outhine to the bladder,
marked dilatation of the posterior urethra, with the outline of folds beneath the vcrumont::é‘zum The wound was
At retro-pubic urethrotomy two mucosal valves were demonstrated and destroyed by dia crmy, e e hch
closed with supra-pubic drainage Convalescence was complicated by a febrile attack with écvclrc g:lh;: urfn o e
cleared up on streptomycin On discharge he was passing a good stream, there was no resi utfa_ an s 10
stersle Blood urea was 82 mg per 100 ml A year later his general health was moderately satis actro‘:'g/ e specific
restdual urine but he was suflering from some incontinence both by day and night The urine was of very
gravity and the blood urea had still not fallen to normal

Chinically we have not found Marion’s disease common 1n early infancy I;cw
of our patients have been dnder 3 years of age The pre-operative diagnosis }i]lS
been established chiefly by the elimination of other causes, 1n particular the
demonstration of a normal posterior urethra by cysto-urethrography The cysto-
scopic sign of a collar at the bladder neck may not always be identifiable rable

It must be emphasized that the true Marion’s disease 1s not of dcmon; rtma
neurological origin The typical neurogenic bladder seen 1n association with sp
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bifida 15 recogmizable not only from the accompanying nervous system abnor-
malities, but by the ease with which unne can be expressed by manual pressure
upon the abdomen by the early vesico-ureteral reflux, and often by filling of the
posterior urethra In oJr expencnce trabecutation and the bar at the bladder neck
are often more promunent in the neurogemic bladder than in Marion s disease.
There 1s no evidence that a partial nerve lesion can be responsible for the true
Marion picture and a purely radiological diagnosis of spma bifida occulta
18 of no consequence sn this connection (see Figs. 49 and 50 (a) and (b))

The intravesical causes

A muld chronic retention may result from the presence of a ureterocele which
impinges upon the internal meatus, or more frequently of a cystic intravesical
protrusion of the lower end of an ectopic ureter since the bladder neck 1tself 15
often 1nvolved in these cases (1ee Fig. 39) Rhabdomyosarcoma of the bladder
presents as retention of unne since the fleshy lobules tend to plug the internal
meatus where the growth arises within the prostate, retention 13 also a feature
because of direct pressure upon the urethra (see Chapter 13)

Cases have been described (Learmonth and Watkins, 1935) in whicha curtain
of vesical mucosa, ansing from the trigone, appeared to obstruct the bladder neck
It 15 difficult to be sure that such cases are not examples of Marion s discase,
associated with redundant oedematous mucosa The only case in our experience
which at first appeared to correspond with the description of a trigonal curtain
proved to have a double ureter with cystic protrusion of the lower end (see
Appendix I1I case 1)

Stricture

Congenital stenosts of the external meatus may be observed on occasion,
especially in association with glandal hypospadias, but 1t 1s rarely a cause of more
than a temporary retention A rare fatal instance however 1s illustrated 1 Fig,
51 Phimosis cannot be regarded as an mmportant cause of dilatation of the
urinary tract
Congemital fibrous stricture of the bulbo-membranous urethra has been
described 1n the infant (Schoudt, 1924) but 1t 15 genemlly admitted to be a rare
condition The diagnosts congenital stricture 1s more often made 1n adolescents
i whom no history of infection can be obtained and 1n whom = single thorough
dilatation 1s not followed by recurrence This type of stricture 1s to bo regarded as a
mucosal diaphragm analogous to the obstructive valves rather than a long
fibrous constriction the following cate illustrates this condstion
CW Male. Aped 5§ months
Admtt.d under Dr Paterson because of continuous dribbling incontinence with a
b‘\ad‘d:r dmended up to the umbilicus. Blood urea 32 mg per 100 m! and arine
sten’
At operation attempts were made to pass instruments Into the bladder but they were
held up in the membranaus urethre and a supra pube cvitosomy was performed,

Some days [ater it was possible to pass a sound and the urethra was wally stretched
by a serres of dilatations under anaesthesa, greduallystre

In the following year he was re-admitted with a urinary {nfection but hus tem rature
sctiled quickly and he was dry day and night. He had no further unnary :ympt‘;enu but
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Fic 49.—Bladder-neck obstruction (Marion) Male aged 3 years

Micturating cysto-urethrogram Note *‘fir-cone’’ bladder and some
dilatation of proximal urethra

Case record ‘This boy was admitted under Dr Lightwood with the tentative
diagnosis of polycystic kidneys, and suffering from wasting, apathy, unina
incontmnence and frequency He had a history that during the first week of life
he had a laparotomy and the kidneys were feit to be enlarged at that time

On examination he was very drowsy and wasted, and was running a moderate
pyrexia Both kidneys were enlarged and palpable and the bladder was distended
up to the umbilicus Urine was heavily infected with B proteus and his blood
urea was 270 mg per 100 ml Haemoglobin 47 per cent

A bulateral nephrostomy was performed as an emergency operation and he
was given a blood transfusion Nephrostomy drainage was continued for 4
weel s, during which time his blood urea dropped to 78 and the urca concentration
of hus urme rose His general condition tmproved beyond recognition A cysto-
gram showed a reflux to dilated ureters and renal pelves, and during a forceful
bladder contraction the posterior urethra appeared to be somewhat dilated
The bladder was trabeculated

Some days later the bladder and posterior urethra were opened by retro pubic
approach ¢ postertor Iip of the bladder nech was hypertrophied and sclerotic.
No valves could be found in the posterior urethra A wedge of tissue was removed
from the bladder nech and the wound closed with a supra pubic drain Normal
micturition was re-established 1n 6 weeks by which ume his general condition
was very greatly ymproved The child has remaned extremely well
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Fic 51 —Photograph of specimen from a male infant
aged 2 weeks, to illustrate fatal retention resulting
from extreme stenosis of the external urinary meatus.
The kidneys were cystic Note the urethral dilatation

Case record The infant had acute retention from birth and
was admitted with the story that all previous attempts to pass a
catheter had fdiled The external meatus had to be incised before
a uretenric catheter could be introduced He was obviously in an
advanced stage of renal failure and despite continuous catheter
drainage and transfusions death ensued 24 hours after admission

-

G 52 —Urethrogram showing bifid penile urcthra Male aged 12 ycars The anomaly
caused valvular obstruction to micturition (B conrtesy of Edward 4rnold and Ca)
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was re-investigated § years after the mitial operation The bladder was still trabzculated
and the postenior urethra shghtly dilated There was however no significant residual
and mctuntion appeared to be normal There was well marked dilatation of the kft
Tudney and ureter

The passage of instruments on very young infants 1s occastonally difficult,
particularly 1f sounds with the full adult curve are employed, and the label
sticture  should not be attached to the case unless defimte gripping of the

instrument can be felt

Traumatic stricture of the anterior urethra 1s not very uncommon It may
result from external violence (falls astnde a fence and similar mishaps to which
small boys are liable) or from 1njudicious urological mstrumentation Indwelling
catheters are occasional causes of this complhication

Inflammatory strctures, due to gonorrhoea in older children have been
described (Campbell, 1937) but we have not observed them

Cysts and diverticula of the urethra

Cysts ansing in the verumontanum, some of them clearly dilatations of the
utriculus masculinus may on rare occasions be responsible for urinary obstruction
Wainwnght (1951) has recorded a case found at post morfem n an infant who had
died of uraerma Badenoch (1949) has mentioned a case mn which a cvst of the
seminal vesicle was the obstrucuve factor One instance of & semunal vesicalular
cyst has been encountered by us and this caused no urinary symptoms but
presented as a large cystic abdominal swelling ristng out of the pelvis,

Duverticula of the antenor urethra, which fill with each act of mictuntion may
form a valvular obstruction though they are likely to be recogmized before the
effects of retention are very far advanced (Johnson 1923)

In one case, an accessory urethral canal 1n the perus was responsible for severe
chronic retention the point of unmion of the two passages having a valvular effect.

KQ Mae Aged 12 years,

History* 2 years mecturition difficulties and infecion On examination bladder
dmstended right kidney palpable urine sterile residual urine 13 ounces Intravenous
pyclogram showed bilateral hyd h and megay poor secreton from
right Cystogram revealed gross bilateral reflux and the urethrogram a ifid urethra
(see Fig. 52) Tho external orifice of the dorsal segment was minut., and it appeared
that obstruction to mictuntion resolied from  ballooning  of the upper urethral
segment. The dividing valve was cut through and recovery was uneventful

Cougenits! hypertrophy of the yerumontanum

Bugbee (1923) first desenbed clinical and post mortem cases in which a considerable
enlargement of the verumontanum blocked the posterior urethra, causing all the
changes mn the upper unnary tract commonly seen 1n cases of congenital valves in
the postenor urethra. There can be no doubt that there is a considerable varation
n the size of the normal verumontanum, and even where 1t seems large, 1t 13
difficult to be sure that bladder neck disease of the Manon type is not the cause of
retention, In recent papers on the subject of retention 1t does not appear that this

diagnowms 13 often made, but 1n one of our cases it was felt that the
was the responsble factor (see Fig 53) verumontanum
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Fic 53 —Infra-vesical obstruc-
tion attributed to verumontanal
hypertrophy Excretion pyelo-
gram from male aged 7 years
Note the dilated proximal
urethra and diverticulum of
the right ureter

This boy was nvestigated on
account of enurests and dwrnal
~ frequency The urine was sterile and
the blood urea 27 mg per 100 ml
The cystogram showed trabeculation
of the bladder, a funnel-neck
deformity and Teflux into the right
ureter Residual uwrine | ounce.
Cystoscopy and retrograde pyelogram
confirmed the above findings
Urethroscopy showed an enlarged
and inflamed verumontanum This
was treated by massage with a finger
in the rectum and a bougie n the
urethra Subsequently the bladder
was opened and sounds passed n a
retrograde direction but no obstruc-
tion could be felt
Six years later there were no urmnary
symptoms An intravenous pyeclogram
showed a normal upper unnary tract,
the enuresis, which had been trouble-
some for some years, had finallv
cleared up during psychological treat-
ment (By courtesy of Edward Arnold
and Co)

FiG 54 —Atresia Ami Urethralis Voiding cysto-
urethrogram Boy aged 54 years Note the
marked kinking of the proximal urethra

Durning operation for restoration of an imperforate
anus, both ureters were noted to be considerably dilated
Subsequent cystography showed a kinked posterior
urethra Durning the following 2 years he gained some
shight control over his towel acuons but uninary infection
was troublesome Finally the recto-urethral fistula re-
opencd spontancously, although 1t did not allow a great
deal of leakage Re-nvestigation Showed a somewhat
greater degree of dilatation of the urcters, a trabeculated
bladder though no residual unine and an elongated
posterior urcthra which was dilated down as far as the
region of the bowel where there was a stricture

Fig 54
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Atresia anl urethralls

Many of the cases of imperforate anus 1n the male have a fistula, or a fibrous
connection with the posterior urethra usually 1n the region immediately below the
verumontanum (see Chapter 6) This fistula 1s difficult to climinate and apt to
recur after operation 1t may be responstble for recurrent unnary infection A
sertous chronic retention of umne 1s also a feature of some cases and may be
respousible for deterioration of the child s condtion after the bowel obstruction
has been relieved A study of museum specimens suggests that uninary obstruction
may be present even where the fistula and lower bowel have not been interfered
with and urethrograms make 1t clear that the urethra 1s kinked at the site of the
fistula, being drawn upwards and backwards by the contraction of the bowel (see
Fig 54) Our chnical experience suggests, however that the obstructive element 1s
more severe after attempted restoration of the rectum After such operations the
urethra may be elongated and displaced from the mid hne 1t may be dilated and
2 cases showed definite relaxation of the bladder neck suggesting some damage to
the nervi erigentes at the time of the rectal operation The scar,in the penneum
may deform the membranous urethra, and one case seemed to have a stricture in
this region

Absent abdominal nruscles

There 15 an 1nteresting and obscure group of male children 1n whom the lower
abdominal muscles are either entirely absent or reduced to a fibrous sheet. In all
recorded cases there has been some dilatation of the urnary tract, and 1n the most
carefully examuned cases this dilatetion appears to have extended down as far as
the posterior urethrs The type of obstruction at this situatton has not been
adequately described, but does not seem to correspond wath the typical congenutal
valves Some authors (for example Eagle and Barrett 1950) take the view that
obstruction may occur at varying levels 1o the unnary tract, but as has been
pointed out, 1t 1s easy to be misled concerning the site of obstruction unless the
fullest 1nvestigations are carried out, It has been supposed that the absence of
pressure within the abdomen, consequent upon the muscular deficiency 18 the
cause of the urinary tract dilatation but the charactenstic distnbution of the
defect suggests rather that vesical distension in foetal ife has interfered with the
development of the muscles The bladder usually remains adherent to the
umbilicus, and the testes are intra abdominal. Death 15 frequently due to renal
failure 1n carly hife but the condition is not incompatible with survival beyond
childhood.

Treatment of the uninary obstruction must be guided by the findings 1n any
particular case 1n a personally observed mstance the bladder although distended
cmdp?l;t; without residual and no treatment was undertaken (see Fig 55 (@
an

THE CAUSES OF CHRONIC OBSTRUCTION IN THE FEMALE
Obstructions to the lower urinary tract are naturally not so common in girls as mn
boys, and 1n them the causes are often obscure The intravesical causes are of
course, the same, and a ureterocele may even prolapse through the enfire length of
the female urethra A stenoss of the external meatus 1s occasionally seen as a
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cause of mild retention, otherwise strictures do not occur The bla
obstructions may occur 1n girls as 1n boys, though 1n the former we h
that a wedge resection of the internal meatus has often dlsapp'omtmg

In some cases, 1n which there 1s no evidence of a neurological lesion
dilatation of the upper part of the urethra, which fills m a simple cysto;
exact site of the narrowing cannot at present be described 1n anatomical

@ (b)
FiG 55 —Vesico-urethral dilatation associated with congenital agenesis of abdc
muscle Male aged 1 year (under the care of Mr Charles Donald) (a) Photogra
the child, (b) cysto-urethrogram Note urachal diverticulum and dilated proximal ur

This child had been weanng a supporting belt from the first few months of Itfe Following an at
haematuria and urinary infection, urological investigation was undertaken Both ureters were consil
dilated and the bladder was of very large capacity with a saccular dilatation reaching up to the um
The posterior urethra was also dilated There was no residual urine Infection cleared by chemothe

1t 1s uncertain if any mucosal folds similar to the valve in the male urc
occur. Morphologically, of course, the female urethra corresponds on!
supra-montanal urethra of the male, and the embryological explanation a
for the submontanal valve would be invalid (see Figs 56 and 57).

TRANSIENT OBSTRUCTION
There 1s a small, and doubtless heterogeneous, group of cases in which
urinary obstruction, having persisted long enough to cause upper tract dil
and perhaps even to require catheter or supra-pubic dramnage, appears (0
and allow the re-cstablishment of normal micturition We suggest that som

120



URINARY OBSTRUCTION—VESICAL RETENTION

'f

e e e T ———— Y (-

Fia. 57 —Infra vesical obstruction
in a girl aged 4 years. Cystogram
showing very largo bladder with
fliing of the proximal urethrs.

Thas chidd Armt atteded af the age of
6 monthe on sceount of obwmets

Fio 56 —Cystogram n infra vencal obstruc-

tion in a girl aged § years showing trabecu
Iated bladder with reflux into gromly dilated
ureters and kidoeys.

Chid referred by Dr {:.'-
of mactoron (hell-bouty d..y)-nd-loulhhnry
of comspatio. ander
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Fic 58 —Transient nfra-
vesical obstruction Infant
girl aged 6 months Cysto-
gram  (dye ntroduced
through cystotomy wound)
showing refluxn and filhing
of perinephric abscess cavity
(nght) (By courtesy of Dr
Gairdner and Mr Vernon
Pennell

Fig 58 !

Fic 59 —Transtent 1nfra vesical obstruction
Cystogram from male infant aged 18 months,
showing bilateral reflux and dilatation of upper
tract

This infant was admitted 1n great pamn with acute
retention and a distended bladder from which 16 ounces
of clear urine were withdrawn by catheter Blood urea
219 mg per 100 ml (after 2 days catheter drainage fell to
106) Cystoscope passed with ease and revealed trabecula-
tion and oedema of the base Retention continued and a
cystotomy was performed Retrograde passage of sounds
met with no apparent obstruction in the urethra Following
the cystotomy the BU fell rapidly, normal micturition was
re-cstablished and at 4 vears the child was symptom-free
and his urine sterile Blood urca 47 mg per 100 m! Re-
mnvestigation showed that the dilatation of the upper tract
had persisted  but the biadder and posterior urethra
showed no abnormahiy

This child may have had congenital urcthral salves
which were destroyed by the passage of sounds, but there
was no definite evidence for this by urcthroscopy or
otherwise The persistence of upper tract dilatation,
despite restoration of normal bladder function, 1s an
important feature

Fig 5‘)\
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so-called 1diopathic megaureters  are in reality the only remaining signs of thus
type of obstruction In the majonty of instances the cause of the obstruction
remains a matter of speculation
We believe that such transient obstructions may occur from  gumming up

of the external meatus or even of the urethral lumen by embryomc adhesions
comparable to the labial fuston so commonly seen 1n httle girls or the preputio~
glandal adhesions of the boy Such a condition operating in utero of in the neonatal
peniod could exercise serious back pressure effects, and leave no other recognizable
trace of 1ts occurrence Any abnormal narrowing of the external meatus particu
larly s seen 1n hypospadias would predispose to temporary occlusion of this
type. We have recently seen a strking example of such obliterative adhesions 1n
the urethra at the age of 3 months

L.M. Female.

This baby presented as a case of acute retentlon and 1t was impossible to pass a
catheter a3 no urethml orifice could be found Supra pubic cystotomy was therefore
performed. In the acute stage of her illness she developed a large tender swelling in the
nght peninephric area which subsided on treatment with perucillin (see Fig. 58)

By the kindncss of our colleagues in Cambridge, when the baby was suffidently
recovered the was brought up to Great Ormoond Street. Under anacsthesia, and after
some difficulty the orifice of the urethm was found in an ectopic poution on the
antenior vaginal wall, glued up by adbesions Eventually however a ureteric catheter
was successfully passed This was retainkd for 5 days and on its withdrawal normal
micturition was resumed. Intermuttent dilatations have since been required

Birth 1njury does not scem to us to be an important factor in relation to
unnary obstruction, though Spence (1933) has mentioned cases of spmal cord
mjury causing paralysis of the bladder together with paralysis of the skeletal
muscles

In older children there 13 always the possibility that the passage of instruments
may have ruptured unnoticed some mucosal folds, so that the retention 18 relieved
before the cause can be found There is also the possibility that spasm of the
mternal meatus having for a time constituted an obstruction may subsequently
relax. In this connection it 1s 1nteresting to recall that infantile hypertrophic
pyloric stenosis can undergo spontancous cure, with resumption of the normal
appearance of the pylorus (see Fig. 59)

In some cases there 18 a suggestion that redundancy of oedematous mucosa
may be respousible for blocking the outlet of the bladder as in the following case

BG Male. Aged 4 months

This mfant was admitted under Dr Evans at the age of 4 months on account of a
discharge from the navel Whilcmhospimlh:mddenlybemmcvtrylﬂandhndnhlgh
temperature, a distended bladder and 2 palpable kidneys The unne became infectsd
and be was treated for a time with an indwellmg catbeter Normal mictuntion was,
bowever not re-establshed on removing the catheter and the bladder was opened
supra-pubically The vesical mucosa was congested and redundant and there was no
evidence of a Marlon type of obstruction at the bladder neck or in the posterior

A wedge was removed from the posterior Iip of the internal meatus and the bla
clmedW-mpnwbmtub&Tbnwmddoxdwi&mdd’ﬁmltymdthuﬁ:e
n:lmlntdmj:ctsd.bmondhdmrwéwcchlﬁrﬂh:opcmﬂonhcmnlnmgwudﬂ
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plication of the bulb with unabsorbable sutures, as suggested by Lewss (1949), has
been undertaken with success A No 12 French rubber catheter 1s passed, and with
the boy in the lithotomy position a muid-line perineal incision 1s made This is
carried down as far as the bulb of the urethra, dividing the bulbo-spongiosus
muscle which 1s retracted laterally Mattress sutures of No 3 Chinese sitk are then
inserted 1nto the tissue of the bulb so as to plicate 1t tightly upon the catheter.
These sutures may with advantage be placed in the tissue covering the ischio-
cavernosus rather than i the spongy tissue The bulbo-spongiosus 1s then sutured
with cat-gut and the wound closed without drainage The catheter can be removed
at the end of the operation

THE NEUROGENIC BLADDER

Vesical retention of neurogenic origin requires spectal consideration The usual
manifestation 1s ncontinence with retention In rare 1nstances, where the bladder
neck 1s flaccid, there 1s continuous dribbling without retention

Distinction must be made from incontinence due to cerebral lesions associated
with defective micturition control, for example cases of spastic paralysis (Little’s
disease) with mental retardation, and from functional mucturition disorders
(enuresis)

-In the child the neurogenic bladder 1s almost always associated with congenital
deformities of the spine, though acquired lesions such as transverse myehtis or
compression paraplegia are sometimes encountered

Spinal defect
The spinal anomaly 1s most often some variety of spinabifida, and the site almost
mvariably lumbo-sacral or sacral Defects at higher levels are seldom attended
by disturbances of micturition, or indeed by other neurological complications
Spina bifida n/1ay be accompanted by a memmngocele or a meningo-myelocele,
or may be only marked on the surface by a dimple, lipomatous mass or tuft of
hair (spina bifida occulta) Lumbo-sacral meningoceles are not necessarily in the
mid-line, and may present as eccentric cystic swellings, possibly filling out onc or
other buttock (see Figs 60 and 61) The true nature of the swelling may not then
be appreciated o
Gross congenital anomalies of the bony spine alone may also be responsiblc
for nerve mvolvement affecting the bladder, absence of sacral vertebrae, hemi-
vertebrae, for instance, have been found, and the absence of superficial evidence
may be misleading (see Fig 62)

Neurological signs s
The diagnosis of neurogenic bladder in the absence of other ncurologica >llg N
should only be made with the greatest hesitation, the bladder docs indeed s 1oh
some characterisuic and diagnostic features but a careful examination of 1 fi‘
nervous system will almost always reveal some other evidence of the gcn‘lrlnn
nervous lesion A purely radiological spina bifida is a very common fin mil. o
children, and, even when assoctated with enuresss or with retention, shoulgl no‘ °
regarded as the responsible factor without corroborative cvidence ,1;_:52,'0“
nothing to justify any hingering behef that these minor anomalics of Splﬂ:l )

have any causal relation to indcternunate disorders of micturition (enuresis
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Fia 60 —Neurogenic bladder Eccentric Fio 61 —Nourogenk bladder Eccentric
mentngocele 1n left buttock Girl aged 1 mecoingocels (Ieft sacral) Girl aged
year 2 months. Circuon-anal snaesthena 11 years.

end extreme degreo of reieation and
upper tract involvement.
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Lesions of the sacral nerve roots are naturally the commonest associations of
urinary symptoms, for example a saddle area of anaesthesia and relaxation of the
anal sphincter Only on very rare occasions does the anus escape when the unna
sphincters are affected or vice versa Pes cavus and patches of anaesthesia aroun?i'
the heel are common, and 1n the severe cases there may be complete paraplegia

rd

FIG 62 —Neurogenic bladder Straight
skiagram showing congenital lumbo-
sacral bone defect 1n a girf aged 4
years without any associated ex-
ternal swelling

This child had been noticed to have
continual dribbling incontinence of unne
since birth and only a very small amount
was passed at mucturition The bladder was
distended and manual expression of urine
casy The anal sphincter appeared normal
but she suffered from obstinate constipation
There was a left-sided congenital dislocation
of the hip, absent left knee and ankle jerks
and paresis of all the left lower limb muscles
Intravenous pyelogram showed gross upper
tract dilatation The residual urine vaned
g considerably from time to time, and she

suffered several attachs of uraemja with
P severe pyocvancus infection, cach time
r being relieved by a period of catheter

drainage and bladder wash-outs Fmnally a
bladder-neck resection was performed with

; somec improvement

v

o

In spina bifida occulta 1t 1s well known that the neurological signs may first appear
in later childhood, a fact attributed to the increasing tension produced at the site
of the defect by the disproportionate growth of vertebral column and spinal cord

It may be remarked that independent deformities, for example talipes, of non-
paralytic origin may be associated with spina bifida

-

1

Urological features
In the severe lesions dribbling incontinence of urine and the absence of any definite

act of micturition are noted from the time of birth The bladder can usually be
felt to be distended and firm, urine 1s easily expressed from 1t by manual pressurc,
and ammoniacal burns and cven ulcerations are evident around the genitalia
In the less severe cases some urine can be passed as a stream, but incontincnce
both by day and might 1s a troublesome feature

In many cases, especially those without any paralytic signs 1n the legs, the
urinary symptoms are not noticed unul the child 1s past the infant years The
symptoms 1n infancy may of coursc have escaped notice, but this s not necessanly
so There can be po doubt that 1 some instances the condition docs actually
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deteriorate A child who has had no more than frequency and occasicnal
accidents may fall back to continual dnbbling mcontinence by day and night.

In some cases this deterioration may be traced to the onset of infection but 1n
others the cause is obscure and the possibility of progressive nerve damage cannot
be excluded Il advised neuro-surgical operations unquestionably worsen the
condition

Acute retention 1s rare but may be sesn after operations upon the spine, and
has been observed upon one occasion m a boy with severe constipation The
accumulation of excessive amounts of faeces 1 the rectum always exacerbates the
symptoms 10 mild cases

Some residual urine 1s bresent 1n almost every mstance but 1t varies considerably
in amount from case to case The bladder 13 always trabeculated and often
sacculated on the cystogram it may appear as a large lox organ with 2 cottage
loaf” outhine or may be comparatively small and tapering towards the apex
( fircone appearance) (see Fig. 63) Vesico-ureteral reflux 1s 8 marked feature
occurnng earhier and more commonly than 1n simple obstructions 1t often affords

Fio 63 —Nowarogenk: bladder Cystogram
from girl aged 11 years.

a very complete depiction of the dilated upper tract on cysto, h

Relaxation of the bladder neck with filling of the dxlutcdq;mﬁil ’l;xfcltelirfgfc?n
10 many cystograms both 1n girls and boys, even 1n those cases 11 wham the wnternal
sphincter appears as a prominent ndge during cystoscopy (see Fig. 64) Sensation
of bladder fulness 1s for the most part absent, though the milder cases may ha
some feeling of distension and even of urgency oy e
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Attempts are sometimes made upon the basis of symptoms and of cystometro-
grams to Jocate the nerve leston 1n the anterior or posterior roots, and to distinguish
the irritative from the paralytic effects Thus 1n the large atonie type of bladder
having a gencral similarnity to the typical tabetic organ, posterior root damage 1;
thought to predominate, in contrast to the small high-tension bladder, which
simulates that seen after traumatic section of the cauda equina (Langworthy, 1936,

FiG 64 —Necurogenic bladder FiG 65 —Necurogenic bladder
Girl aged 4 years Girl aged 5 years

Under treatment by Mr Cric Lloyd for muluple Sacral meningocele excised at 1 year
sheletal deformuties and paralysss Spina bifida Continual incontmence, bladder and right
occulta deformity 1n the dorso-lumbar region and kidney palpable, residual urine 9 ounces
the scar of previous operations in the cervical Trabeculated bladder with reflux anto
region  Uninany symptoms were frequency with difated ureters Regime cf maaual ex-
mild occasional mncontinence by day nocturnal pression no amprosvement Bilateral
incontinence usually but not invarnably Bladder lumbar ganghonectomy very hittle change
pot palpable A cystogram showed reflux into One year later residual urine 10 ounces
dilated left ureter and hidnev and filing of the After bladder neck resection this child «
upper urethra Controlled by tramming condstion improsed  Resudual  urnine

reduced to 1 ounce

Riches, 1944) As with other types of neurogenic bladder, however, such distinctions
can seldom be clear-cut and are not of great assistance 1n treatment
Infection 1s always present tn long-standing cases and the urinc may be heavy
with ropy mucopus Infection causes a deterioration of bladder function, an
increase 1n upper tract dilatation and progressive damage to the renal parenchyma,
which 1s frequently the cause of death in these unfortunate children
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Diagnosis

Diagnosis rarely presents any difficulty except 1n the mild cases The presence of
the spinal deformity together with the accompanying signs 1n the central nervous
system are 1n themselves conclusive enough In any doubtful case, however
the type of bladder 18 1n 1tself characterisic In no other type of retention 18 manual
expreasion of the urine 3o casy vesico-ureteral reflux so early and so stnking, or
trabeculation and the bar at the bladder neck so prominent a feature

Treatment
Direct neurosurgical operations upon the meningeal deformity or upon the nerve
roots have been 1n the cases known to us, umformly disappornting both 1n the
prophylaxis and treatment of uninary symptoms In the new born infant operation
for meningocele may be required but the decision 1s no casy one to make and the
indications for 1t are not urological Where there 15 gross paraplegia and flaccid
sphincters the prognosis 13 obviously quite hopeless and operation unjustifiable
but 1n many cases the prospect seems more favourable the limb movements arc
good and the rectum and bladder apparently controlled When the sac 1s large
thin walled and tense, so that rupture scems imminent, there is a strong temptation
to undertake immediate operation to save the baby s life Unfortunately the risks
of such an opcrauon are by no means inconsiderable Apart from the danger of
development of hydrocephalus the interference may well increase the nerve
damage and precipitate uninary symptoms, Moreover 1f left to themselves these
thin walied sacs show a surpnising tendency to shnivel and thelr coverings to
thicken up 1t1s true that many of these cases even if not operated on ultimately
develop unnary symptoms, but we must record our conviction that operation 1s
only too likely to be detnmental to bladder function

In spina bifida occulta operations are sometimes advised to  free the nerve
roots  We have not seen good results from this practice ond Elsberg (1941)
states that in long-standing uninary disorders he has not obtained any significant
improvement after such operations

Treatment directed towards the management of the bladder 1s of considerably
greater value The obgect of such treatment 1s to control the infection and to reduce
to & minimum the restidual urine Although it 1s unlikely that complete continence
will be obtamned the leakage can often be brought within manageable proportions
by keeping the volume of unne 1n the bladder very small Control of the infection
18 carned out with the aid of chemotherapy but 1n neglected cases a course of
biadder lavage with appropnate antiseptic lotions 13 an essential preliminary The
child with the help of the mother 15 then taught to empty the bladder at regular
wtervals by manual expression and the residual urine measured after this pro-
cedure At the same ume a regular bowel action must be obtained with the
asmmstance, if need be of rectal wash-outs If after 1-2 weeks on thus regime a
considerable amount of residual unne 13 stll found a wedge resection of the
bladder neck may be performed This operation even in cases where dilatation
of the proximal urethra has been noted 1n the cystogram has the effect of reducing
the rendunl unine after manual expression wath a corresponding improvement in
the incontinence Jts effect 1s perhaps greater where the residual has been very large
than in the small lugh tension bladders
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We have not found sympathectomy to be of any value 1n restoring bladder
function, and, 1n the absence of a normally acting detrusor muscle, operations
for incontinence which 1nvolve increase of the urethral resistance (for-example
plication of the bulb) are very seldom effective

Where all other measures have failed, some form of portable urinal must be
crdered, but 1n girls at least such apparatus 1s seldom satisfactory

Clearly the full co-operation of the child 1s essential to the successful manage-
ment of the neurogenic bladder, and 1t 1s unfortunate that the child’s disability has

too often led to 1solationism; and the psychological barriers which have been erected
are difficult to overcome



CHAPTER 9
URINARY OBSTRUCTION--THE DILATED URETER

INTRODUCTORY CONSIDERATIONS

Obstruction at the nretero-veslcal level

WE now come to consider the group of cases in which the site of obstruction
1s at the uretero-vesical level and 1n which the ureter 15 the outstanding concern
This 13 a very large and heterogeneous group which includes a number of develop-
mental anomalies, and poses many of the most difficult problems 1n diagnosis and
treatment 1n the whole field of children s urology It must be admtted that the

obstruction element 15 often clusive In the main however 1t1s the hold up
of the urinary flow which determines the deleterions effects of the great majority
of these lesions and 1t 15 therefore convenient to retam the term obstruction
though 1t may not be umiversally accurate

The outstanding feature 1s dilatation

Factors affecting ureteric callbre

Tone

That the ureter 18 capable of rapid and striking changes 1n size and form Is a matter
of common observation particularly dunng operations on children In normal
circumstances, the ureter 1s clearly capable of considerable dilatation and may
appear quite large in relaxation contracting down to a much narrower calibre 1n
the systolic phase These vanations in calibre are brisk and appear distinctive in
type, and may conveniently be considered as vanations in tone.

Propulsion

The propulsion wave is of a different natore and 1s comparab e to cardlac con
traction We were afforded a remarkable demonstration of this propulsive action
during Iife in the case depicted in Fig. 20 (@) and (5) page 79 In the course of the
operation on this child the agenetic kidney and upper ureter were revealed Approxt
mately two-thirds of the lower ureter appeared normal as shown On acaidental
forceps stimulation of the upper end of this normal segment the ureter shot down
1nto the pelvis out of sight by a striking piston like action, returming on relaxation
The same response was repeated each ume the stimulus was applied No doubt
the absence of any normal fixation above permitted undue exaggerabion of the
excursion but the demonstration of the piston hike propulsion wave was instructive
Thus clearly 1 the type of contraction which propels the efflux as seen 1n cystoscopy
All neuro-muscular activities in the young are relatively exatable and brsk
and the ureter 18 no exception We 1magine 1n consequence & certaln inherent
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susceptibility to peristaltic disorders (spasm and so forth) 1n infancy and childhood
which, coupled with the narrow calibre of the tube and the readiness with Wth]';
it may be “gummed up”’ by inflammatory reaction, constitutes a factor of great
mmportance 1n relation to persisting infections and their after effects

FiG 66 —Megaureter (probably Béance congemitale) Reflux
pyelogram from an infant girl aged 1 year Acquired
obstruction at uretero-pelvic junction

This infant had been under the care of Dr Lightwood for recurring
attacks of severe urinarv infection On adrmission the urine was heavily
infected Cystoscopy showed a bullous cystitis and both ureteric orifices
large ana patulous with no efflux from the left Retrograde pyelograph

= showed gross dilatation of both ureters, the right pelvis normal but the le

did not fill The radiography indicated a persisting block at the left pelvi-
ureteric junction and it was thought that the hold-up at thus point was
responsible for the persistent infection The left kidney was explored and
inflammatory adhesions involving the PU junction were freed Following
this operation the infection cleared In the subsequent 6 years the child
has progressed normally and has had no further symntoms She 1s 1n fact
so well that her parents will not allow re-examination of the urinary tract,
and the classification of this particular megaureter remains in doubt

Paralytic ureterectasis .

An important result of infection on the ureteral wall 1s, tn our view, that 1t induces
a paralysis of the tone element, leading to a condition of paralytic atony and
distension analogous to that seen i the small intestine 1n paralytic 1leus though
more chronic in nature Particularly 1s this seen 1n the lumbar segment (sce later)
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Evolntion and pathology of ureteral dilatation
The effects of ncreased intrauretenic tension are like those seen in 2 vein becoming
vancose an imtial hypertrophy in the effort to overcome the resistance to normal
emptying, followed by a breakdown expressed m dilatation and thinning of
the wall increase n capacity by lengthening and growing tortuosity Infection
and perureteriuis vltimately fix the ureter and glue the pouches to surrounding
tissues and 1o one another $o that they become inert pockets of stagnant purulent
urne Any fort of natural drainage of such a ureter becomes a physical im
possibility

The secondary effects on the kidney follow from back pressure and spread of
the infection The pelwi ureteric  sphincter  does seem to protect the kidney from
back pressure effects with considerable efficiency but severe infection must
exercise a most sinister influence

Adhesions ground the pelvi uretenic junction may ocemsion a secondary
obstructive hydro-nephrosls and this may very rapidly intensify the damage to
the kadney (sz¢ Fig 65)

URETERECTASIS

Ureteral dilatation of moderate degree 1s seen 1n some phases (developing or
otherwise) of megaureter of whatever nature Under the heading of Ureterectasis,
however are included certain instances of moderate dilatation particularly of
the lumbar segment, which are frequently seen 1n practize and are of a different
type. The lumbar segment appears to be very susceptible to atony This is notably
seen in the hormonal atony of pregnancy Infection determines a similar effect
Lumbar ureterectasis often unilateral 1s observed in children commonly girls
with recurrent infection 1t 1s seen below septic caleult 1n the renal pslvis and brlow
infected hydro-nephrosis A study of our cases shows the dilatation to be
veriable, and 1n favourable circumstances, recoverable Thus in senal skiagrams
1t 18 charactenstic to see at umes a ureter of normal calibre, at others a well
marked dilntation

The dilatation may disappear promptly after removal of the source of irmtation
and 1nfection, for example a calculus, and sterilization of the urlne (see Fig. 67
(@) and (b)) or 1t may persist for a year or 18 months or even longer Given control
of the infection however there 1s o tendency to recover

As already stated we incline to regard the dilatation in these cases as an
expression of ureteral ileus of inflammatory origin rather than the result of spasm
which could hardly be 30 consistently localized at the pelvic bim

In hydro-nephrosis 1t 18 noteworthy that the infected cases tend to be com
paratively painless, which suggests that the mfection exercises a simular weakenung
or atonizing effect on the muscle of the renal pelvis
Disuse atony

Lumbar ureterectans 15 also seen in some nstances apart from 1nfectton notably
below a stenle hydro-nephrosis or aplastic kidney Here the dilatation appears
to be due to disuse atony At operation contraction appears normally brisk on
sumulation and the condition seems to be mmply expluned by absence of the
normal simulation of the pelvic effiux
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3 Megaureter due to recogmzable organic obstruction of the ureter itself

4 Megaureter with apparently normal uretero-vesical junction and lower unnary
tract

5 Megaurcter—bilateral wath reflux and  ear trumpet onfices —Béance con
genitale (Manon 1940)

6 Megaureter associated with duplication

1 Meganreter resnlting from back pressare due to obstruction at the bladder neck
or below

In cases where vesical retention 1s evident, the secondary nature of the ureteric
dilatation will not be 1n doubt 1n certain ciccumstances however megaureter may
be the predominant feature of the case and the primary vesical disorder is apt to
be overlooked It has already been mentioned (Chapter 8) that in the chuld detrusor
hypertrophy may be sufficient to overcome the obstruction and empty the bladder
although the upper urinary tract shows signs of back pressure In such a case
ntravenous pyelograms reveal dilatation of one or both ureters and a hold up
where the hypertropmed bladder muscle compresses the intramural ureter The
cystogram then seldom shows o reflux and the uretenc onfice 1s not dilated

Attention has also been drawn to the transient nature of some infra veucal
obstructions 1n infancy" 1t 15 suggested that 1in these cases normal mictuntion may
be re-established but that ureteric dilatation may remain  The history will perhaps
betray the nature of the pnimary lesion, or the cystoscopic picture of dilated

rallway tonnel  ornifices may be suggestive

The distinctive features of this of megaureter are therefore as follows
(8) Chnical —Shight difficulty m mictunition a poor stream or o palpably
thickened bladder wath a few ounces of residual urine may be noted (see Fig 48)
Alternatively micturition may be entirely normal at the time of examination, but a
transient attack of retention 13 mentioned in the history (see Fig. 68)
(b) Cystoscopic —In most cases trabeculation 15 a marked feature In the rarer
nstances where the obstruction has been transient or has been relieved trabecu
lation may be shight or even absent. The ureteric onfices may appear normal but
more usually are distinctly large slits and 1n many cases are of the  rauilway tunnel
type that 15 o large black hole retaiming the normal obliquity and outline of the
uretenc onfice (Fig. 69)

Vesical diverticula are exceedingly rare in children but a true diverticulum if
seen affords decislve evidence of lower urinary obstruction even 1n the absence of
residual The true diverticulum which has drawn the ureter mto 1tself must be
disungushed from the ear trumpet onfice (see later) In the former case the
mterureteric bar can often be followed over the edge of the diverticulum and the
orifice lies just inside on the medial wall of the sac
(¢) Radlological —The cystogram commonly shows reflux of varying degree
though as already stated thus feature may be absent The ureterogram shows the
dilatation to extend completely down to the bladder without any relative narrowing
of the lower end, except possibly the intramural portion The dilatation 18 always
bilateral but one side may often be much more advanced than the other a well
known feature of the back pressure  ureter resulting from ony lower unnary
obstruction. The degree depends upon the circumstances of the 1ndividual cases
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with, of course, corresponding variations in the degree of involvement of the renal
pelvis and calyces

These cystoscopic and radiological appearances are most typically seen in the
gross megaureters of prolonged vesical retention (vesical neck and post-urethral
obstructions and 1n the neurogenic bladder)

It 1s obviously important to distingwish this type of megaureter from one 1n
which the primary disorder 1s at the uretero-vesical Junction (see later) Careful

Fic 68 —Megaureter Back pressure from vesical retentton
(Type 1) Pyelographic tracing from a boy aged 7 years

First admitted under Dr Lightwood with a diagnosis of encephalitis
The child was extremely 1l for some days and unconscious for a part of
the time During this period he had retention necessitating catheterization
After 2 months he was discharged with no symptoms except a residual
squint One month later, however, he had an attack of abdominal pnin
with fever and cloudy urine Agaimn he had retention requiring catheter-
1zation When at a later date urological investigation was undertaken he
had normal micturition and no residual urine Intravenous pyelogram
showed considerable dilatation of both ureters with poor function of
the right kidney Cystoscopy showed no trabeculation, a normal mucosa
and no change at the bladder nech Both ureteric orifices were widely
dilated but retamned their full obliquity (‘‘railway tunnel’’) The onfice
contracted with the efflux The child has been symptom free for the past
18 months, the urine 1s sterile and the ureteric dilatation remamns

unchanged

attention to the cystoscopic and radiological appearances outlined above usually
enables this distinction to be made

Treatment and prognosis
In cases with obvious vesical obstruction the treatment 1s that of the particular

cause.
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In bilaternl cases even where there is uncertainty as to the presence of vesical
neck obstruction 1t may be thought justifieble to open the bladder and excise 8
wedge of the neck

Where there 18 a history but no remaning sign of obstruction Wwe oy assume
that the megaurcters are stabilized and that no further dilatation will occur These
should be treated conservatively and the prognoss 15 good 1n the absence of senous
renal damage

Fio 69 —Drawmg to fllustrate cystoscopic appearaaze of the raitway tunnel
type of ureteric ortfice.

2. Megawreter resulting from cystitls
There 1s a comparatively large group of cases chiefly girls 1n whom a moderate
degree of bilaternl megaureter 15 found to complicate a lasting or recurrent
cyilis In nost & vemco-ureierat refiuz ins been noniced when the duorder was
first diagnosed, but later 1n the course the reflux 18 no longer present There can
be no doubt that severe oedema around the ursterc onfice can render it so ngd
as to disorgamize the normal uretero-vesical mechanism and determine reflux
Thus, together with the 1leus  effect of inflammation probably accounts for the
dilatation 1n this group

Megaureters of thus type are normally bilateral but one may be more advaneed
than the other The dilatation remeins moderate m degree and if the infection
subsides becomes stationary and may even show some tendency to regress

The disuncuve features are
(8) Clinical —Severe lasting or recurring cystitis absence of any signs of
lower unnary obstruction
(b) Cystoscopic —The bladder shows cysutis in varying degrees In the chromic
stage cystitis cystica has been observed The onfices at first may appear oedematous
and may be pouting. Later with subsidence of the infection they may return to a
normal appearance even though the ureter above 15 still dilated. Sometimes they
have been noted to appear normal at rest but o open widely and slowly at the
ume of the efflux assuming the appearance of n large black hole (see Type 5)
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(¢) Radiological —The dilatation 1s moderate, extends through the length of the
ureter down to the bladder (see Fig 70) Kinks are not a very marked feature but
at the pelvi-ureteric junction they may become fixed by the inflammation and
be responsible for a retentive hydro-nephrosis which may maintain the infection

It may be emphasized that the bladder in these cases of Type 2 megaureter
retains a reasonable capacity Ureteric dilatation of considerable degree also
accompantes the severely contracted bladder from whatever cause Thus
unilateral renal tuberculosis dilatation of the contra-lateral renal pelvis and ureter
may be seen as a result of the systolic bladder, and the same effect can be_observed
in long-standing cases of vesical calculus In such cases bladder capacity 1s so
small as to be distinctive

Fic 70 —Megaureter (Type
2) Excretion pyelogram
from a girl aged 9 years
Bilateral dilatation, most
marked on right side

Investigated on account of enuresis
and urinary infection Cystoscopy
showed a basal cystiis but normal
UOs The urnary nfection was
controlled after some time and 3
years later there were no unnary
symptoms An 1ntravenous pyelo-
gram showed the ureteric dilatation
unchanged

Treatment and prognosis

The essential objective 1s to stertlize the urine and keep 1t so If sterihty can be
maintamed the prognosis 1s good, even though considerable dilatation persists
Secondary effects (in particular fixation adhesions at the pelvi-ureteric junction
wi.h hydro-nephrosis) may require operative imterference

3 Megaureter due to recognizable organic obstruction at ureteric orifice (stricturc,
ureterocele)

This 1s a somewhat heterogeneous group, but the cases have in common i
obstruction at the uretero-vesical junction which can be recognized cystoscoplcallg.
Impacted calculus must also be considered 1n the differential diagnosts, though the
resulting ureteric dilatation will normally be more acute than mn the common
megaureters

Stricture
This may be congenital or acquired
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{8) Clinfcal —Pain 13 more hkely to be o promunent feature 1n this group
though not necessanly so It will be colicky 1n nature vaguely abdominal 1n
character notoriously difficult to cvaluate mn childhood and misleading to the
unwary Chrome or recurnng infection 18 & very hikely presenting symptom An
impacted stone i the lower end of the ureter may be felt p~r rectum

(b) Cystascoplc —Stricture of the onfice is by no means easy to be sure of
Many ureteric onfices in childhood look deceptively small The appsarances very
2 good deal with the degree of distension of the bladder Inability to pass a small
uretenic catheter is not a reliable guide. an onfice which looks small may bs found
castly negotiable, while one which looks normal may not. A true pin hol¢
meatus may be detectable only by spottng the efflux and in our expenence 1t
declares stself most often as a ureterocele An acquired stricture 13 more easily
recognized 1n the rare mstances we have scen by the scarnng and ngldity The
presence of an impacted stone may bz recognized by the usual angry ozd=matous
bulge of the uretenic orifice.

(¢) Radiological —The dilatation 18 typically fusiform extending at its spex
to the uite of the obstruction

Treatment and prognosis
The clear indication 1s to relieve the obstruction Dilataton of thz narrowed
ortfice may be att~mpted cystoscopically By this means tho onifics may be incised
by diathermy and dilated by graduated Dougies but 1t should be recogruzed that
such procedures have very limited possibilities 10 childhood and we have not been
impressed by their efficacy

A satsfactory ureteric meatolomy 1s best achieved by op.n cvstotomy per
mutting of adequate surgery under direct vision Genuine strictures are not {00
easily relieved and subsequent recontracture 1s very apt to occur The simplest
procedure is free mcsion by diathermy 1n an upward and outward direction
followed by full dilatation with graduated bougres This may not be enough and
total excision of the cafice and latramural ureter with e implantatian of the

pull through type may well com. to be more extensively practised m future

The removal of impacted stones must always be followed by adequate dilatanion
and 1 13 no easy matter to ensurc this and prevent recurrence. Subsequent nephro-
urcterectorny has been necessary in several of our cases.

Provided the obstruction be adequately relieved and the infection controlled
prognosis 13 not unfavourable
Ureterocele

Ureterocele may suitably be included in this section since there Is evident pathology
at the lower end of the ureter and it scems Bikely that n congenitally stenphc

pmn hole onfice 13 often responsible for the lesion The etsential feature of a
ureterocele 15 cystc dilatation of the intravesical portion of the ureter which
balloons 1nto the {umen of the bladder carrying up on 1ts anterior surface the
stenosed uretenic onfice The cyst 1s lined by ureteric epitheliwm and covered by
vesical epithelium 1ts wall varies somewhat in thickness but almost always contains
some muscular tissue presumably denved from those Tongtudinal fibres which
accompany the itramural ureter as far as its termunation Proximal to the cystic
dilatation the ureter 15 narrowed as 1t passes through the muscular coats of the
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bladder, but the obstructive effect of the lesion 1s evidenced by a variable degree
of dilatation of the extravesical course of the ureter As was first noted by Hellstrom
(1937), the pelvic segment 1s always the first to show definite dilatation, a feature
also of the Type 4 megaureter (see page 146) At a later stage the upper ureter
and pelvis may also be involved and the urinary stasis may well be complicated
by the formation of stones

The ureterocele may attain a considerable size and by impmging upon the
internal meatus produce a mild degree of vesical obstruction Many cases have
been reported in girls in which prolapse through the urethra has occurred and
sloughing of the extruded cyst wall may then follow Bilateral ureterocele 1s not
uncommon.

(a) Climical —The symptoms of ureterocele are in no way charactenistic Pamn
on the affected side, frequency, enuresis and occasionally urinary infection may
be noted ,

(b) Cystoscopic —At cystoscopy the moderate sized translucent cysts are recog-
nized without difficulty, situated at the site of the'ureteric orifice and distending
with each contraction of the ureter The efflux from the stenotic orifice may be
seen as the cyst deflates Inearly cases the orifice appears flat and normal when at
rest and balloons only immediately before the efflux Very large ureteroceles are
sometimes difficult to diagnose because it 1s impossible to get the cystoscope
sufficiently far away from them to recognize their true nature The translucency
of a ureterocele 1s often deceptive, and 1t may be found at operation that the wall
1s considerably thicker than was supposed at cystoscopy. Ureterocele must be
distinguished from the so-called prolapse of the ureter in which the orifice appears
to be situated upon the summit of a pyramidal mound but 1n which there 1s no
suggestion of cyst formation This appearance may be seen 1n the absence of any
other pathology but has been observed by us on one occasion 1n association with
a Type 4 megaureter

(c) Radiological —Provided renal function 1s ummpaired, the intravenous
urogram gives a diagnostic picture A circular area of increased density is secn
within the bladder shadow and 1s surrounded by a halo of comparative trans-
lucency The dilatation of the pelvic ureter may be seen, and where the whole
course of the lower ureter 1s outlined 1t has a characteristic ‘‘cobra head’’ appear-
ance (see Fig 71).

The true ureterocele, which has a comparatively narrow base, must be distin-
guished from the broad intravesical protrusion of the lower end of an ectopic
ureter Mertz, Hendricks and Garrett (1948) have described a vanety of uretero-
cele, upon which no ureteric orfice could be found, under the name ‘‘cystic
uretero-vesical protrusion’’. In our experience a ureteric orifice 1s present in such
cases, although 1t may be in the urethra or even further afield and may be stenotic;
the cystic protrusion 1s simply the bulging of the dilated lower end of the ureter
which lies 1n close proximity to the bladder mucosa Indeed 1t 1s difficult to beheve
that the kidney would continue to secrete urine were no outlet present This type
of cystic protrusion does not have the characteristic translucency of the truc
ureterocele, and 1ts broad base 1s often prolonged down towards the bladder
neck, which 1t may deform As described in Chapter 7 the ectopic ureter 1s most
often seen 1n girls and 1s commonly derived from the upper pelvis of a double
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Kdney (deuteropyelon) Ureterocele may occur 1n cases of complete pyelon
duplex, where both ureters apen 1nto the bladder but agamn the onfice of the
deuteropyelon 1t always the one mnvolved and the cyst 1s apt to be more broad
based than the classical ureterocele In the latter form the onfice of the protopyelon
18 often dragged up on to the slope of the cyst and may be dragged open so that st
allows free vemeo-ureteral reflux. [he obstruction to the bladder neck may result
tn some dilatation of the contra lateral ureter

Fra 71 —Megaurcter  with
ureterocede (right) Type 3
Excretion pyelogram froma
girl sged 2 yean

cytivtomy and whan sea 6 monfis
Lier the child ba kad bo furtber
ryRptoma

With regard to the pathogenests of the true ureterocele 1n which ureteric
ectopia 1s not a factor 1t would seem that a congemitally stenotic orifice 1s the usual
cause Acquured stenosis such as may follow the passage of & stone does not
have the same effect because the accompanying fibrous (ethers the orifice to the
underlying bladder musculature Dilatation then only involves the extravesical
ureter The closing membrane first described by Chwalla (19278) which occludes
the uretero-vesical junction 1n early foetal hfe (see page 65) does not appear to
be connected with the formation of a true ureterocele which does not 1n any way
suggest a bulging membrane and upon which a ureteric onifice can always be found.
Treatment

The obstructve factor may be removed by excision of the

cyst but as wn all types
of megaureter which have their ongn 1 carly childhood complete regression of
the uretenc dilatation 1s not to be expected Transurethral methods of destroylng
the cyst are scldom applicable to small children as simple puncture with the
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diathermy electrode 1s msufficient and the instruments required for more radical
procedures are too large At open operation through the bladder 1t 15 a simple
matter to cut away the redundant mucosa, and 1f necessary control the bleeding
with a running suture of unhardened cat-gut Where there has been severe
nfection nephro-ureterectomy, or 1n the case of double ureters hemi-nephrectomy,
may be required
' s

4 Megaureter with apparently normal uretero-vesical junction and lower urinary
tract

In this group we would include a type of megaureter which appears to us distinctive
1in that typically 1t 1s unilateral and confined to older children, usually boys
Admuttedly 1t has some resemblance to those with stricture (Type 3) and, if the
bilateral cases are placed in this group, such instances are very difficult to dis-
tinguish from some types of lower urinary tract obstruction with intact ureteric
orifices 1n which the megaureter 1s attributed tovesical hypertrophy (Type 1)
In the cases now under consideration there 1s no evidence of such hypertrophy
of the bladder, the ureteric orifice appears perfectly normal The dysfunction 1s
at present inexplicable and there 1s no alternative but to call 1t an achalasia
(a) Chmical —The presenting feature 1s frequently pyuria, or recurrent fever
and aching pain 1n the side The sharp attacks of pain and vomiting, seen 1n simple
hydro-nephrosis, do not occur In other cases the urine is sterile Two such children,
while 1 hospital for an unrelated complaint, each had a single short attack of
haematuria. On 1nvestigation each was found to have a unilateral megaureter of
this type, with no detectable abnormality at the lower end, and no evidence of
stone One has persisted unchanged for 3 years The other, in whom attempts
were made to dilate the orifice, became infected and was later treated by nephro-
ureterectomy (see Fig. 72)
(b) Cystoscopic—The bladder and ureteric orifices appear perfectly normal
and catheters pass without difficulty
(c) Radiological —The dilatation ends at a point above the bladder so that the
terminal segment of the ureter, usually up to an inch or so 1n length, 1s of normal
calibre The narrow portion may be shorter and sometimes appears confined to
the intramural ureter

Treatment
When the urine 1s sterile, deterioration of renal function 1s very slow, and 1n mild
cases 1t may be wise to refrain from any procedure likely to introduce infection No
specific treatment 1s then given but the progress of the condition watched by
periodic mtravenous pyelograms

Where the dilatation 1s considerable but the kidney good and the urine sterile
or sterilizable, conservative surgery 1s mdicated division of the ureter and re-
implantation, or possibly excision of the ureteric onfice, and a “pull through
procedure A simple lateral anastomosis between the dilated segment of the ureter
and the bladder 1s almost valueless since 1t leaves the dilated pouch at the lower
end undrained, and infection 1s then difficult or impossible to eradicate Where
re-tmplantation 1s decided upon the ureter should be cut across where 1t enters
the bladder, or at least through the narrow segment The kinks should be
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Fig T2.—Megaureter (Type 4)
Excretion pyelogram show
ing gross dilatation of the

Fa. 73 —h (Type 4L Spect of nght kidney and ureter from a boy
aged 6 yoara
Investigased for eworeds and an enlerged cight Idney Uricw serfle otravenons prelogrem

worral Jeft kidney bud no spperart function on the ukda, At cyrioscopy bladder
dabased wreter A Dephro-
wrTwTSCIOmY wed peTformed, v mcimded the narrow wﬁ:m(t L The
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straightened by division of adhesions and the ureter may then be found un-
necessarily long in which case the lower end should be amputated, leaving sufficient
length for a comfortable anastomosis without tenston. Where the dilatation has been
very great 1t 1s wise to excise a strip from the lateral aspect of the ureter 1n order
to render the lower end fusiform, as advised by Crabtree (1937) Re-implantation
of a dilated ureter 1s almost always followed by vesico-ureteral reflux, but this is
not necessarily deleterious provided the urine can be sterihzed

Where the dilatation 1s considerable, infection severe or renal damage sertous,
nephro-ureterectomy 1s the treatment of choice provided the disease 1s unilateral
There 1s always a certain anxiety that the contra-lateral ureter will become dilated
subsequent to the operation, but we have had no such disappointing experience
hitherto, and 1t would seem that there 1s no need for undue apprehension (sec
Fig 73)

Discussion

Beer and Hyman (1930) were of the opinion that this type of case 1s due to the
passage of a ureteric calculus, but the absence of any history of stone, the per-
sistence of the dilatation in the absence of a stricture and the comparative rarity
of small sterile stones 1n children render this theory improbable Most authors
regard these cases as congemital, either in the sense that there 1s a congenital
dysfunction at the uretero-vesical junction producing obstruction or that there
15 a congenital weakness, atony. of the ureteric muscle The evidence, though not
conclusive, appears to favour the view that the narrow and apparently normal
lower end constitutes 1n some way a functional obstruction The muscle layers of
the dilated portion are always hypertrophied, though to a varying degree Some-
times with gross dilatation the wall appears thin, but upon deflation the hypertrophy
will be evident and unless paralysed by infection or fibrosis even very large ureters
retain a surprising contractility The fact that the dilatation often stops short of
the renal pelvis does not, we believe, indicate any unusual deficiency in the ureter,
since this limitation may be a feature of all types of mild ureteric obstruction
which arise during early childhood

The analogy to the colon 1n Hirschsprung’s disease 1s, of course, very striking
In the latter Bodian and Stephens (1949) have stressed the atsence of ganglion
cells 1 the non-functioning recto-sigmord segment distal to the dilatation, and
their findings afford some rationale for the operation of recto-sigmoidectomy
which 1s now 1n vogue and of which the immediate results are so gratifying Since
1n the type of megaureter now under consideration there 1s also a narrow segment
at the lower end, 1t 1s tempting to suppose that an absence of ganglion cells might
again be responsible However, ganglion cells are not normally to be found in the
intramuscular layers of the ureter, so that a strictly analogous disease 1s not possible,
and there 1s as yet no evidence for a ganghonic deficiency at any more distant posat
It 1s often stated that megaureter 1s commonly associated with the megacolon 1n
Hirschsprung’s disease, but we have not found this to be true In all our cascs of
Hirschsprung’s disease explored and treated surgically, the ureters were visibly
normal 1n calibre Tt 1s possible that 1n long-standing cases of megacolon, some
dilatation of the ureters may occur from pressure of the colonic sac.
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In our experience the treatment of thus type of megaureter by drugs such as
Putwitnn, Syntropan mecholyl bromide and by the edmnlstration of spinal
apacsthetics has been valueless For these reasons we do not consider that the
condition has a neurogenic basis

Vascular and vas deferens compression

Obstruction of the pelvic ureter by compression of the uterine vessels in girls or
the vas deferens 1n boys 1s described (Campbell, 1937) We have not been able to
recognize any instances of this but the possibihity should be borne in mind

5 Moegnureter—bilateral with reflux and  ear trompet  orifice—Bédance congenitale
This group ncludes a number of the most dramatic bilateral megaureters of chuld

hood They come to notice most often 1n nfancy and most of the instances we
have scen have been in baby girls Some have been under observation for many

Fo 74~ Dmawing to Mustrate cystoscopic
appearance of  car-mumipet typa of
ureterk orifice (Typo $ Béance congenitale)

/

years All have fundamental charactenstics in common The conditio

gennal and bilateral with distinctive uretenc onfices remarkably free r:ﬂi;x?:d

gross dilatation there 13 no trace of 1nfra vesical obstruction Any minor vanations

there may be 1n individual cases can be explained by differences of degree a

and the modifying effects of severe infection, The distinctive features are: &
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(a) Clinical —The story dates from early infancy and 1s one of severe imfection
persisting chronically and punctuated by acute *‘flares’ which may be devastating
Many of our cases have been seen n the first year of ife In older chuldren, seen
then for the first time, even though we must assume a milder degree of the condition,
some such long-standing history 1s usually forthcoming There 1s never at any time
any evidence of vesical retention or of primary cystitis Cysto-urethrography
shows no abnormality at the bladder neck or in the urethra

(b) Cystoscopic.—The vesical mucosa shows no abnormality unless there be
a secondary cystitis, and there 1s no trabeculation The ureteric orifices present a
remarkable appearance (see Fig 74) Each 1s represented by a large round hole,

FiG 75 —Megaureter (Type 5) Beance congenmitale Voiding
cysto-urethrogram from a baby girl aged 1 year 4 months

Referred by Dr Sheldon on account]of recurrent uninary nfection since the
age of 8 months On examipnation urine stertle, micturition normal_Blood urea
38 mg per 100 ml Cystoscopy mucosa normal, no trabeculation The ureteric
onfices were represented by Jarge round holes within ,vyhich the ureteric jJumen
could be seen disappearing upwards (‘‘car-trumpet type) There were no
neurological signs, and a cystogram repeated after a spinal anaesthetic shos;'cd
no change The child 1s kept on continuous doses of Mandelarmne During
the year she has been under observation her general health has remained good
though she does not gawn wesght satisfactorily There has recently been one
recurrence of unnary infection of bnef duration

not very dissimilar to the onfice of a diverticulum, but when the instrument c;S

brought closer, 1t can be seen that the lumen of the ureter 1s disappearing upwards

from a saccular dilatation, and the whole appearance may be likened to the old-

fashioned “‘ear-trumpet’, a convement descriptive term differentiating 1t from
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the roilway tunnel onfice secn 1 the back pressure cases Cathetenzation of
such an orifice 18 often difficult as the catheter loses 1ts way 1n thé saccular lower
end, but 1n most cases a small urethroscope can be mtroduced directly into the
onfice and 1ts lumen followed upwards for some distance The use of this instru
ment makes the diagnosts from a true diverticulum a simple matter Efflux from
this type of ureter 13 extremely sluggish, and the only movement commonly seen
1 a shight contraction of the nng of muscles surrounding the onfice there 13 a
remarkable absence of the pulling upwards which often accompanies the efflux
mnthe rallway tunnel type While the appearance described 1s the most typical
and the most stnking, vanations of 1t, which are probably of the same genus may
be seen in older children The uretenc onfice may appear as a large and patulous
looking sht, which dunng the efflux alters 1its shape to assume the ear trumpet
appearance ,

(<) Radiological —The cystogram demonstrates a ready sreflux and perfect
uretero-pyelograms can be obtained 1n this way (Figs 75 and 76) The greater

- p—r

Fio 76 —Megaureter—probably Type 5 Voiding
(lateral view) from a gurl aged

é‘%

length of the ureter 1 grossly dilated and tortuous but at th
¢ lower end thers
15 a constant relative narrowing which Is best seen 1 the obhique views Ths
m;now segment does not, however comrespond to an apparently normal stretch
;r 0\3«;‘; rl:)s \a] \h;h'gipc 4 megaureter but sumply 10 the relative constriction
It y the r musclo and pelvic ft
show detenoration of renal function r . {ntrmvenous pyclograms may
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Discussion .

The explanation of these cases 1s conjectural There appears to be no evidence
of mechanical obstruction either at the uretero-vesical level or at the bladder neck
The appearances suggest a primary developmental error 1n the actual musculature
of the whole ureter, or at least in the uretero-vesical junction, rather than any
neuro-muscular imbalance The early age of the patients, the bilateral nature of
the disorder and the cystoscopic appearances support this view. Our knowledge
of the normal development of the musculature of the urinary tract 1s not adequate
to allow any definite statement concerning its deficiencies It 1s true that while the
closing membrane still occludes the uretero-vesical junction 1n the early embryo,
a slight dilatation forms behind 1t, and Chwalla (1927a) has suggestedthat if the
membrane disappeared unusually late this dilatation might result in a defective
formation of muscle tissue 1n the mesenchyme surrounding it, thus leaving a wide
open orifice and a terminal pouch to the ureter as in these Type 5 megaureters

This hypothesis would indeed account for the cystoscopic appearances but must
for the present remain no more than a hypothesis

Treatment and prognosis
Uncertainty as to the precise aetiology of the cases 1n this group makes their
treatment at present symptomatic and tentative

The absence of obstruction at the uretero-vesical junction 1s most striking
The radiography demonstrates a very free reflux on the one hand, and on the other
a considerable capacity on the part of the ureter to discharge its contents on vording
There appears 1n fact to be a regular ebb and flow in these ureters, which means
that apart from infection there 1s no great inherent risk to renal function We
know from experience that these children can adapt to their megaureters if only
they can be safe-guarded from infection Admuttedly that 1s a big ‘uf*’, so big
that any reasonable operative procedure, which could be established as curative
of the primary defect, would be amply justified It must be admitted that no such
procedure has so far emerged. Until 1t does the likelthood of natural adaptation
should be carefully weighed 1n relation to treatment and prognosis We have not
found spinal anaesthesia or drugs such as mecholyl bromide of any valu€n these
cases

The effects of nfection may of course be very serious The defective ureters
may be crippled by ureteritis and periureteritis, and the kidneys irreparably
involved by pyelo-nephritis The onset of these complications will demand prompt
specific treatment .

In practice, therefore, 1n the-early stages the first requisite 1s control of the
infection If a sterile urine can be achieved and maintained, the child may remain
in normal health, and the prospect may be regarded with some confidence.
Continuous supervision 1s necessary so that any deterioration of renal function
can be recogmzed at an early stage Periodic excretory pyelography is advisable
so that the condition of the renal pelvis may be checked

6 Megaureter associated with duplication

Ureteral dilatation complicating duplication has been dealt with in the preceding
chapter, which was concerned with such developmental anomahies Tt 1s well to
bear 1n mind that a dilated ureter discovered by pyelography or cystography may
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in fact be one of two and the shape of the renal pelvis should be carefully con
sidered from this point of view In cases of umlateral mzgaureter the existence of
o bifid ureter or pelvis on the healthy side should always suggest a sim lar
anomaly on the other Particular aftention should be paid to this point in cases of
ureterocele or cystic ntravesical protrusion 1a astociation with which duplhications
are very common. In complete pyelon duplex, where both ureters opzsn upon the
trigone, one or both may be dilated severe infection 13 the rule 1n such cases and
at cystoscopy oedema frequently obscures the daplicity of the onfice

SUMMARY
When therefore, a ureteral dilatation has been recogmzed the first problem 1s
one of complete diagnosiy and classification. Upon this will largelv depend the
treatment. Some groups demand early operative rclief of an obstruction at
whatever level In others expectant treatment may be the wiser course provided
nfection can be controlled by chemothernpy and general measures

The complications of infection may render such control mmpossible and tt 15
necessary to appreciate the nature and significance of such complications so that
they may be dealt wath as

The undue length and tortuosity of the ureter may of itself determine stagnation
and preveat sterilization of the unne, Fixation of the loops by penureteral adhesions
ntensifics the condition The indication 1t to expose the ureter free 1t and excise
any redundant length So long as drainage to the bladder 1s satisfactory this may
be a valuable procedure.

The pelvi uretenc junction may be caught up in inflammatory adhesions
causing a hydro-nephrosis (see page 137) The renal pslvis becomes a source of
persisting infection and grave pyelo-nephntis soon follows An early exposure of
the kidney adhesiolysis and 1f necessary drainage of the pdlvis 1s urgently called
for Stone 15 a serious comphcation 1n a megaureter particularly in Type 4 of our
clasmification Removal of the stone even with the fullest possuble dilatation of
the uretero-vemcal opening, 18 very bkely to be followed by recurrence
Exciston of the uretero-vesical orifice and re implantation of the ureter so as to
ensure a freo reflux offers the best hope of any further crystals belng flushed
clear but 1n unilateral cases nephro-urtterectomy may be necessary

Contra-lateral infection

In a uniateral dilatation there {s always a risk of infection spreading to the opposite
ureter The possibility should deter us from penisting over long with conservative
measuret. In severe cases, especially with a kidney known to be damaged, total
extirpation should be carned out wathout hesitation,
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CHAPTER 10

URINARY OBSTRUCTION—HYDRO-NEPHROSIS

DiLATATION of the renal pelvis (hydro-nephrosis) is met with in many cir-
cumstances and in varying degrees .

Distensibility of the pelvis

The normal renal pelvis appears to be less distensile than the ureter We should
expect this to be so since any undue increase in intrapelvic pressure must exert a
prompt retarding effect upon the renal circulation to compensate Relief of
hydro-nephrosis 1s by so much the more urgent 1f renal damage 1s to be prevented

It 1s rare to see any bulging of the pelvis 1n normal pyelograms: when persis-
tently present, even 1n shight degree, 1t must be considered abnormal, possibly due

to atony of the wall or dysfunction of the pelvi-ureteric junction.
\

BACK-PRESSURE HYDRO-NEPHROSIS

Hydro-nephrosis sooner or later ensues upon dilatation of the lower pyelon
segment (megaureter) as a back-pressure effect, when 1t 1s often bilateral In such
cases pyelographic evidence of pelvic distension 1s clearly an ominous sign,
especially 1f 1t seems to be increasing, relief of the causal obstruction becomes the
more urgent ‘

A specific lesion such as a calculus or neoplasm may partially fill the pelvis,
blocking 1ts outlet In such cases calyceal dilatation 1s ikely to occur early and the
pyelogram may show the pelvss itself relatively less dilated In the idiopathic form
of hydro-nephrosis the reverse 1s usually true, and calyceal dilatation indicates a
block of long standing.

Clubbing of the calyces alone may occasionally be seen, possibly due to
dysfunction of the muscle of Muschat

Inflammatory adhesions

In 1nfected megaureters (and possibly also 1n some cases of pyelitis), as stated 1n
Chapter 9, the upper ureter may become kinked and the pelvi-ureteric junction
fixed and occluded by inflammatory adhesions This results in obstructive hydro-
nephrosis and persisting infection until relieved by adhesiolysts In such cases the
adhesions are typically inflammatory and recent 1n type and, when freed, the
pelvi-ureteric junction appears perfectly normal

HYDRO-CALYCOSIS

Localized dilatation of a single calyx (hydro-calycosis) may result from blockage
following infection or, for example, by a stone
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ACUTE INFECTIVE HYDRO-NEPHROSIS

Acute distension of the pelvis may occur in pyelo-nephnus and 1s recognized
by unduly severe local pain, ngdity and tenderpess The tense kidney 1s usually
palpable. In such cases the bladder unne may be clear The kdney as & rule dnuns
naturally within 24 hours or so the emergency passing and the bladder urine becom
ing purulent. but 10 some cases 1t may become advisable to pass a uretenc catheter
to drain the pelvis, On rare occasions a pyonephrosis may ensue (see Chapter 5)
Generally speaking, however the effects of pyelo-nephntis upon the pelvis as
scen n pyelograms, are transient fuzziness or later contraction rather than
distension.

CONGENITAL OR IDIOPATHIC HYDRO-NEPHROSIS
There remains the large group of hydro-nephroses with which we are now con
cerned 1n which the cause 1s less easily identifiable In thns type sometimes terraed
congenital or 1diopathic the obstruction at the pelvi uretenc junction 1s vanously
ascribed to kinks and adhesions to stricture, to aberrant vessels or occasionally
to achalasia The lesion 1s most often unilateral but bilateral instances are seen
from tme to time

Pathology

The dilatation affects chuefly the pelvis and ns has been stated, dilatation of the
calyces at the expense of the kidney substance occurs later 1n the course of the
disease The effect of the obstruction upon the musculature of the pelwis is to
cause hypertrophy with an increase of the elastic ussue and later on a thinming and
weakening of the pelvic wall. The nephrons are damaged by the back pressure

both directly and indirectly by interference wath their blood supply At first it
scems that re-absorption from the pelvis helps to maintain renal function but
there must be an early imit to thus posmbility The subsequent fate of the kidney
substance depends upon the degree and constancy of the obstruction and upon
the presence or absence of infecion Where more complete obstruction has
occurred early i life, the kidney may be reduced to a thin shell of tissue upon a
hugs hydro-nephrotic sac, symptomless except for its mass. In less complete
obstructions a considerable degree of rensl function may be maintained for many
years but detennoration rapidly ensues if the hydro-nephrosis becomes infected

As with stasis elsewhere 1n the uninary tract, stone formation 1s apt to complicate
the condition and a group of small stenile stones may be found 1n & dilated lower
calyx, though this is rare

The pelvi ureteric junction

A more detailed exammation of the pathology at the pelvi uretenic Junction 1s an
essential prebminary to a discussion of conservative surgery The most common
finding 1n our senes has been & kinking of the upper ureter which 15 bound down
to a distended pelvis 1n the manner illustrated 1n Fig. 77 The adhesion which
binds 1t 15 sometimes a loose sall shaped fold sometimes much tighter and with 1t
13 ofien associated a small vessel 1 an aberrant position (as described by Ostling,
1942) Occasionally the ureter 15 actually runmng intramurally within the muscular
coat of the pefvis and the kink can only be straightened by stripping the ureter
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FiG 77 —Hydro-nephrosis Dia-
grammatic. diawing of the
“sail”” adhesion As described
1n the text, the kinked ureter 1n
many cases 1S more intimately
fused with the wall of the pelvis
than 1s here indicated

Fic 78 —Diagrammatic draw-
ing to illustrate gap n the
muscular wall of the urcter
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down to 1ts mucosa In the latter instance there can be very hittle doubt that the
kinking 1s congenital in onigin in other cases 1t 1s not so certain but these adhesions
can hardly be the result of inflammation as the great majonity of those showing
them have stenle urine and no history of an infection It has becn suggested that
the kinking 18 sumply the effect of the distension of the renal pelvis which has
occurred because of some other lesion and there can be no doubt that the kink 13
occasionally associated wath a definite narrowing immediately below ke junction
of pelvis and ureter 1f there should be a temporary distension of the pelvis, due for
instance to a diuresis, there 15 no doubt that the formation of a kink would
accentuate and perhaps perpetuate the obstruction at the pelvi uretenic junetion
which was previously no more than a relative narrowing. The stricture found at
thus point alone or 1n association with a kink 1s seldom a fibrous stricture but
merely a narrow muscular segment (sec Fig 78) This agan may be of congenital
ongn sinee wn this area tight folds are found in the wall of the ureter dunng late
foctal life (see Chapter 6) accompanied by some abnormality 1n the muscular layer
The blood vessels which play a part 1n the pelvi ureteric obstruction are most often
arteries running to the lower pole of the kidney either from the renal artery or
directly from the aorta they are usually placed behind the ureter though they may
be in front and on occasion the vestel is a vein Not infrequently the aberrant
vessel 15 associated with the typical hink and adhesion already described and
perhaps on these occasions the pelvis as 1t distends has pushed itself forward
between the vessels of the pedicle so that the vessel itself 1s an accessory factor
only There are a few cases (rare mn our series) in which the pelvi ureteric junction
seems entirely normal and the cause of the distension 13 obscurz It may bs that the
upper segment of the ureter fails to relax in co-ordination with the contractions of
the pelwvis (achalasta) but there 1s very little convincing evidence for thys.
Assoclated changes in the ureter

It 1s common 1n children to see the ureter below a hydro-ncphrosis dilated Ths
dilatation affects chiefly the lumbar segment and 1s presumably o disuse cffect
( slacking ureter) in the sterile ca.es When infection 1s present this may also be
a factor inducing atony

Infection

Many hydro-nephroses remain sterile infection when it occurs, 15 always a
dusquieting complication If transient the effects may not be unduly serious but
1f persistent, detendration of function 1s nevitably accelerated. In severe suppura
uve form pyonephrosis spells total loss (see Chapter 5)

Clinical featares

Hydro-nephrosis of the extreme type commonly seen 1 infancy presents as a
symptomless tumour filling the lom and possibly the whole abdomen When very
large 1t may be impossible by chinical examination alone to determne the side of
ongin indeed an ovanan or mesenteric cyst may be simulated One can usually
note that the outhne of the tumour 1s smooth and rounded If very tense a sohd
tumour may be simulated, 1n particular a renal blastoma, but an even contour 15
very unusual 1n solid growths, and a hydro-nephrotic sac usually trans-iluminates
well a simple observation which may well settle the diagnosis forthwith. The
excretion pyelogram 1f obtanable will show total absence of secretion on the
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affected side, which 1s rare 1n renal embryoma (see Chapter 13) If the other kidney
1s shown by pyelography to be normal, cystoscopy i1s unnecessary, but if 1t 1s
carried out no efflux 1s seen on the affected side The ureteric catheter 1s usually
checked at the pelvi-ureteric level, but in some cases 1t enters and drains the
contents of the hydro-nephrosis In such cases the sac may be decompressed as
desired .

Treatment of this type of hydro-nephrosis 1s inevitably nephrectomy. The lomn
meision 1s always preferable Even the largest of sacs are best dealt with by this
route, any mechanical difficulty from sizé bemg got over by aspiration

Most cases of hydro-nephrosis as seen in childhood are, however, fortunately
not of this extreme degree, and the majority are by no means symptomless

A sterile hydro-nephrosis 1n the evolving stage gives rise to periodic attacks of
pain and vomiting of striking character, but in the child they are often misinter-
preted The pain and vomiting are severe, lasting for some hours, and the child 1s
restless, miserable, somewhat shocked and compelled to lie down Some of these
chuldren have learnt the trick of rehieving their discomfort by posture, a fact which
may be of assistance 1 diagnosis During the attack the kidney may be palpably
enlarged and tender, going down rapidly again with subsidence of the pamn Older
children will usually indicate the loin as the site of their pain, but the younger ones
are apt to be vague the attack 1s easily mistaken for an abdominal crisis and a
misguided appendicectomy performed. Numbers of our children have a history of
attacks of this kind extending over several years before their true nature has been
suspected This 1s tragic, for conservative surgery can save many of these kidneys
if they are recognized 1n time The attacks are often followed by the passage of
surpristng amounts of urine, which may be out of all proportion to the apparent
size of the dilatation as shown pyelographically, for example, a boy of 10 years
passed 45 ounces 1n the few hours following an attack of pain

The infected hydro-nephrosis tends to give a different climical picture. The
presenting feature 1s usually one of persisting infection Pain 1s less proment and
the brisk attacks described above are not seen as a rule In these mstances the
hydro-nephrosis 1s discovered by routine pyelography and 1ts size may be surprising
in the absence of pamn or palpable enlargement of the kidney It seems probable
that the dilatation of the pelvis n this form of hydro-nephrosis 1s Jargely duc to
atony of the wall, the result of infection of the same nature as the ureteral “tleus
(see Chapter 9)

Chnical signs

On physical examination, the hydro-nephrotic kidney 1s palpable 1n a proportion
of cases In the acute phase 1t may present as a considerable tensc tender lom
swelling The majority of cases, however, are not seen under such favourable
circumstances In some, one can detect the enlarged kidney simply as such Nowand
then a soft cystic swelling can be recognized, especially by comparison with the
opposite loin In many no palpable swelling can be recogmzed and the diagnosis
depends entirely upon pyelography

Urine
Complete urinalysis, chemical and bacteriological, 1s made 1f infected, the sen
tvity of the orgamisms must guide essential chemotherapy
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Fra 79 —Hydro-nephroals (left) throande py:lomm rmmuninfnnt gid naed 1 yur an
eczematous baby who suffered from imal pain and ing urinary
operxticn kldomy in abermct veswel constricting the petvlarctanc Junction, this
mémmﬁwmmmmﬁTwmrﬁMhdb‘a}:nnordﬂh:rmlbemhﬁs
d‘m‘:&mch:dmnﬁdbmhmmmﬁ:&y o 4

Fig 80 —Hydro-ncphrosis. Retrograde pyelo-
gram (note kinking of the proximal ureter)
from a boy aped 8} years.
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(a)

Fic 81 —Hydro-nephrosis
(left) Excretion pyelo-
grams from a girl aged
12 years (a) Before
operation, (b) two years
later, showmng pelvs
comparatively  normal
and ureter filling well

(b)
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Further investigations

Pyelography

This affords evidence which 18 essential not only to diagnoss but to
prognosis and treatment. In unilateral cases there 1s the useful contrast of the
sound kidney The charactenistic finding in an early case 15 a bulging convex pelvis,
tending to be sphenical in outline and sharply cut off at or & little below the
pelvi uretenc junction (Fig. 79) Where there 13 a kink or a vessel a short segment
of the upper ureter may be filled and is distorted, often directed laterally (see Fig 80)
The calyces show a little blunting at first, but with the progress of the discase
become grossly dilated, and where the function of the kidney 18 poor the pyclogram
may show no more than a senes of blobs 1n the peniphery of an enlarged kidney
Later still there may be no function detectable by radiology though this does not
necessarily imply that function 1s wrrecoverable.

Cy stoscopy
This 1s usually essential to determine the condition of the ureter to venfy if need
be the extent of the hydro-nephrosis and 1f possible, to obtain a specimen of its

contents. In the case of a pyelograplucally slent hydro-nephrosis it may be
essential to determine that a kidney is in fact present.

Treatment

The 1deal treatment of this type of hydro-nephrosis Is to relieve the obstruction
and preserve the kidney In chuldhood this 1s possible 1n a ligh proportion of cases
seen (approximately 60 per cent of our last 70 cases) In the most favourable
restoration of function as shown by post-operative pyelography 1s virtually
complete (see Fig. 81 (a) and (5)) In the less fortunate the rellef of symptoms, the
clearing of infection if present, and the considerable degree of renal function
regained, justifies conservative surgery There 1s no evidence in our cases, some of
which have been followed 1nto adult life that the subnormal kidney tends to a
hyperpiesia, All our cases have kept a normal blood pressure following operation
In one a pre-operative hypertension persisted and was only relieved by a secondary
nephrectomy (see Chapter 4 Renal Hypertension, case CH)

The pre-operative investigations 1n particular pyelography gve a clue to the
feasibility of a conservative procedure

Ewvidence of low-grade function 1s naturnlly a deterrent to conservatism,
especially 1n the presence of infection

The final decision however not infrequently depends upon the actual condition
of the kidney as found at operation Chronic pyelo-nephntis, shown by scarnng
and hardness of texture 15 an unfavourable aign If 1t is merked, nephrectomy
15 probably the wiser course. When the kidney is natural in colour without much
evidence of sclerosis, even though it be soft and flabby from calyceal dilatation 1t is
worth preserving There are many times when the decision is difficult, especially in
bilateral cases If in serious doubt, nephrectomy should be done Increasing

expenience, however has taught us that more kidneys g; r conservabl,
used to think. vs eppes © than ve
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The conservative operation

Prelininaries

In infected cases an attempt should be made to sterilize the urine. The blood
should be examined, the grouping should be known and, if 1t seems necessary, a
dnip transfusion 1s set up some hours before the operation and may be continued
into the immediate post-operative period. In practice, however, transfusions are
not often needed The operation, though 1t may be tedious, 1s seldom attended by
much shock and most of our cases show surprisingly little reaction

The 1ncision should be ample enough to facilitate easy delivery of the kidney
and adequate exposure of the upper ureter If need be the last b may be divided
and removed, though this 1s rarely necessary The kidney 1s gently cleared of 1ts
perirenal fat and brought well out into the wound It 1s held forwards by an
assistant, the renal bed being loosely filled by a narrow gauze pack Haemostasis
throughout must be meticulous The kidney 1s now inspected, 1ts condition
estimated and the decision made as to whether or not 1t 1s worth conserving
If the kidney does appear reasonably good, the hydro-nephrotic sac and pelvi-
ureteric junction are carefully cleared by gentle dissection. It 1s helpful to 1solate the
ureter below the junction and pass a length of tape beneath 1t to act as a retractor
The condition at the pelvi-ureteric junction 1s thus exposed to view and the
requisite further steps determined In the simplest cases separation of adhesions
alone may suffice This applies mainly to the secondary inflammatory adhesions
already referred to (page 154), but 1n some of those which are congemtal (the
“‘sail”’ adhesion), the kinked adherent ureter proves easily separable from the
pelvis and, once freed, the pelvis 1s seen to empty rapidly. The obstruction 1s
clearly rectified and nothing further 1s necessary In other cases, the ureter 1s so
embedded that, when finally freed, the wall 1s left seriously denuded and re-
implantation 1s necessary. On full exposure the pelvi-ureteric junction may be found
unduly narrow. It 1s not always easy to be sure about this, the dilatation of the
pelvis above and of the ureter below tends to make the appearance deceptive.
If 1n doubt, the pelvis should be opened and bougies passed from above down-
wards When there 1s genuine narrowing 1t seldom appears to be a fibrous stricture
One may feel satisfied that simple dilatation 1s enough If, however, enlargement
of the outlet 1s clearly required, some form of plastic procedure must be adopted
We have employed one or other of the following methods

(1) The simpler, by ncising the whole thickness of pelvis and ureter through the
junction 1n a vertical direction for about } inch and suturing the wound trans-
versely with a few interrupted sutures of fine unhardened cat-gut passed
atraumatically on the smallest possible needle This manocuvre has proved very
satisfactory in many of our cases On occasion a “‘Y”’-*‘V”’ plastic procedure
as suggested by Foley (1937) has been found useful

(2) The ureter 1s divided and re-implanted Care 1s necessary n the child’s ureter 1o
ensure an adequate lumen. The anastomosis should be made very obliquely. or
the cut upper end of the ureter may be nicked on either side, and the tny faps
so attached to the pelvis that they are held widely open

In all cases a ureteric catheter, brought out through the wound, 15 feft 1

162



URINARY OBSTRUCTION—HYDRO-NEPHROSIS

position for 48 hours a3 @ sphnt to the anastomosis, and the pelvis 18 also
by a small soft rubber catheter *

In a large hydro-nephrosis partial pelvectomy 1s usually carried out 8
closure by interrupted infolding sutures of unhardened cat gut

The high pelvi-ureteric jumcetion

In rare cases the ureter 13 found to joln the pelvis much above 1ts normal ¢
thus contnbuting to hydro-nephrosis In such cases re implantation 1s of
necessary We have had one such case which has been quite successful.

Vasculsr obstroction
Whatever may be the exact evolution of this varlety of obstruction it
enough at operation that the aberrant vessel and 1ts associated ba
maintmimng the obstruction and the pelvis and ureter must be freed 1f th
15 to be rehitved

In a number of cases the sad  adheuon 1s seen with only a tiny vease!
ated, and in these 1t 38 clearly the adhesion which 18 responsible for the ubst
Even when a large vessel is found to be tightly compressing the ureter it
worthy that there 15, a3 a rule a length of ureter above the vessel whic]
dilated but 15 flattened and fixed by the adhesions The tethering bands
1mportant factor in vascular obstruction and to divide and free them tho
15 essenhial

In our earlier cases the procedure adopted was to divide the vessel
an artery after having dissected away all tethering adhesions The 1mi
collapse of the pelvis and fliing of the ureter 18 most striking and the after
have been invanably eacellent. Immediately followang division of the ves
associated segment of the kidney darkens in colour No post-operative hae:
has been seen 1n our cases, but no doubt some degree of renal atrophy mus

In recent cases we have carried out the manocuvre which we owe to Hi
Stewart (1947) of folding up the kidney so that the vessel rides upwards
pelvis thus releasing the obstruction. Wo have been most impressed
ef Icacy
*The Genlto-U nufa modified
ATt safirabber cotenalon of sikelsS 1z 1 Tosed 6 the ty of e Matae 1o cxm

is passed down the ureter through the junction the head of the Makecot restin
pelvis, The one tube then serves both for splintage and drainage. e



CHAPTER 11

UROLITHIASIS

LiTHIASIS 15 no longer a common disease of childhood 1n Great Britain, and 1n the
majority of cases seen today the stone 1tself 1s secondary to infection or stasts 1n
the urinary tract The therapeutic problem 1s correspondingly a complex one,
simple removal of the stone 1s not enough and if recurrence 1s to be avoided careful
attention must be paid to the underlying pathology and biochemistry

Composition and structure
The classical descriptions of the disease have familiarized us with certain character-
1stic stones the features of which must be briefly recalled

Calcium oxalate stones are formed 1n a sterile acid urine, they rarely attan
any great dimensions, in the kidney and ureter they are found as small smooth
reddish-brown stones, or covered with sharp glistening crystals and darkened by
the blood pigment In the bladder they appear as mulberry calculi or ‘“‘jack
stones”’

Calcium phosphate may occur 1n a crystalline form (apatite), often in conjunc-
tion with some calcium carbonate These crystalline phosphate stones can be
formed 1n sterile urine, but much more commonly amorphous calctum phosphate
1s laid down 1n infected strongly alkaline urine. Such stones are often large, they
are laminated, with a friable surface and a muddy yellow colour In the renal pelvis
they frequently assume a staghorn appearance Ammonium magnesium phosphate
occasionally occurs alone but more often in conjunction with amorphous calcium
phosphate 1n urine infected with urea-sphitting organisms

Uric acid and ammonmum urate form rather smooth red-brown stones 1n
sterile acid urine, they are much more commonly found 1n the bladder than n the
upper urinary tract

Cystine stones have a greenish-yellow, smooth, almost waxy appearance and
are formed 1n acid urines In the bladder they are usually spherical or ellipsoid, 1n
the kidney frequently dendritic Conglomerate stones are sometimes seen in which
a number of small elements have fused together to form a large stone

It must be emphasized, however, that the majority of stones are of mixed
composttion and that oxalates and urates are frequently found 1n typical phosphatc
stones, moreover, since the majority of cases mn children are infected, phosphates
predominate

A calculus 1s not simply a crystalline structure but contains a variable amount
of colloidal organic matter In most cases a definite nucleus can be demonstrated
around which a series of laminae have been deposited The lamination 1S duc to
alternate layers of closely packed crystals with hittle supporting colloid, and spongy
Jayers containing much albumin In the infected cases the nucleus may consist
of a lump of pus, a blood clot, slough or foreign body Hellstrom (1936) has
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particularly emphasized the frequency with which masses of staphylococel occur
1 the nucleus of infected stones

The nucleus of the sterle primary stones has been studied 1n some detadl 1n
the bope that it would throw some hight upon the pathogeness Randall (1940)
has described calcareous plaques which can be found beneath the mucosa of the
renal papillae and calcareous deposits 1 the collecting tubules 1 his opmion
pnmary stones arc formed upon a nucleus of one of these plaques which has
sloughed through the over lying mucosa, so that the stomes are at first adherent
1o the papillac However plaques were found in 19 6 per cent of all post mortems
(at all ages but most frequently in middle life) and 1t does appear that some other
factor must be required 1n order to form a stone or the disease would be a great
deal more common than it is Hammarsten (1545) has studied the formation of
nuclei 1n experimental oxalate stones and 1 sulphonamide concretions it appears
that these substances, when they reach a certain concentration separate out as
tiny globules (micelles) resembling drops of o1l These probably consmst of very
concentrated colloidal solutions but 1o time crystallization takes place within them
Prien (1949) 1n a careful crystaliographic study of the nucler finds evidence that
stones may be formed 1n cither of these ways

Actlology

There can be no doubt that calculous disease has changed 1ts character sincs it
has become less frequent. in the stone  areas, such as Norfoik and Derbyshire

during the last century as in Indin and China today stones were common 1n
children usually vesical, and uric acid and oxalates predominated being formed
in a sterile unime 1t 18 almost certain that a dietary factor was responsible for the
endemic type of calculus, not of course a simple matter of excessive ntake of
stone forming substances (indeed urate and oxalate compounds are almost absent
from the diet of a Chinese coolie (Joly 1929)) but some more complex defect

possibly 8 vitamin A deficiency (McCamson 1927) An almost exclusively cereal
diet has been & common finding in the stone areas Lithunsis 1s not often seen
where milk and butter are plentiful

Stone forming substances

No sumpie dictary explanation can be given for the cases of calculous disease now
to be observed in European children which are usually septic and found in the
upper urinary tract Naturally considerable attention has been paid to the metn

bolism of the stone forming substances Uric acid 13 derived from the breakdown
of nucleo-protein and may be endogenous or exogenous Urnc acid is found in
somewhat greater concentrations in the unine of young infants and may form
infarcts 1n the kidney of the new born 1t u difficult to link either of these facts 1o
the formation of calculi since stones are seldom observed wathin the first 6 months
2nd uric acid stones are now uncommon 1n children of any age In later Life attempts
have been made to correlate uric acid calculi with an excessive indulgence 1n meat
and with the renal unic acd deponts 1n gout, but agmn the link has not been
established Oxalate may slso be derrved from endogenous or exofgenous sources

thubarb spinach, asparagus and other frunts being notonously rich 1n the sub-
stance. Oxalate excretion does not cease on an oxalate-free diet, and Hammarsten
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1937) has even been able to produce oxalate calculi experimentally under these !
arcumstances The passage of oxalate crystals i1s not uncommon, but does not
necessarily indicate an excessive excretion and has little relation to the formation
of stones The crystals passed in oxaluria are the dihydrate, whereas stones are
almost always composed of the monohydrate crystal Both oxalates and urates
are held 1n urine 1n super-saturated solution, that 1s to say, urine contains about
10 times as much uric acid as could be contained 1n a similar quantity of water.
This super-saturation 1s probably accounted for by the adsorption of the mnorgamc
waterial upon the surface of colloidal particles Schade (quoted by Joly, 1929)
suggested that some breakdown of the protective action of the colloids might be
responsible for the formation of calculi unfortunately this hypothesis has not
proved very helpful, the fact that comparétlvely pure stones occur argues against
such a non-specific process, and 1n conditions of stasis and sepsis, 1n which stones
are prone to form, the colloids are considerably increased

Phosphates occur 1n food either as inorganic salts, the absorption of which 1s
largely influenced by the pH of the intestinal contents, or in complex organic
substances Urinary phosphates are increased on a high protein diet, but the
element cannot of course be eliminated from the urine Phosphaturia 1s evidence
of alkalimity rather than increased excretion Ammonium magnesium phosphate
1s not normally found 1n the urine 1n any significant quantity but 1s produced by
the action of urea-sphitting orgamisms -

Calcium excretion

In recent years mnvestigators have paid less attention to the acid radicals and more
to the calcium element It 1s now clear that where calcium excretion 15 excessive,
as for instance in hyperparathyroidism, calcium stones are formed but they may
be oxalate or phosphate or a mixture Calcium 1s normally excreted very largely
by the bowel and urinary values are low Hammarsten (1937) has shown that when
magnesium 1s given 1n adequate quantities very little calcium 1s found 1n the urne,
on a diet poor 1n magnestum, on the other hand, urinary calcium rises and stones
may be formed, particularly as the magnesium has also some action i main-
tamning the oxalates in solutton Curiously enough this worker also found that
decreasing the calcium 1n the diet led to a mobilization of that element from the
bones and to increased urinary calcium Citric acid also has some 1nfluence 10
alkaline urine soluble calcium citrate tends to replace the insoluble calcium
phosphate and 1n certain cases of recurrent stone formation without infection the
urinary citrates have been shown to be abnormally low

Increased calcium excretion 1s of the greatest importance in the actiology of
calculi and the conditions 1n which 1t occurs must be discussed in some detaul
Flocks (1939) found that over half his cases of calculi had a high urinary calcium,
although no abnormahties could be found 1 the blood Albright and Reifenstein
(1948) have called this condition, described by Flocks, 1diopathic hypercalcurid,
but there 1s very Iittle confirmatory evidence and 1t 1s hard to assess the s;gmﬁc.mc?_
of Flock's observation It 1s interesting to notice that the urmary cxcretion 0
calcium was raised even further when these patients were put upon 4n acid ash diet,
whereas n the cases with normal calcium excretion this diet had the reverse
effect
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Hyperparathyroidism

Hyperparathyroidism 13 uncommon 1n children but deserves mention because 1t
has formed the starting point for so much research on calcium metabolism The
first effect of parathormone excess 1s apparently to increase the renal excretion
of phosphates and thus depress the serum phosphorus values by some unknown
mechanism this causes the mobihzation of calcium from the skeleton and an increase
In the serum calcrum Finally the serum increase produces a urinary calcium
merease The effects upon the kidney are threefold (f) polyuria necessary to ensure
excretion of large quantities of the salts, or due to renal damage (i) nephro-
calcinoss—deposition of calcium within the substance of the kidney chiefly
the region of the distal tubes and ({if) nephrolithiasis the stones are always caleium
ones 1n the first place though they may be oxalate or phosphate (Keating and
Cook, 1945 found 6 out of 9 to be oxalate) but when infection has supervened
ammomum magnesium phosphate 1s also formed

There has been considerable dispute es to the frequency with which hyper
parathyroidism presents with urinary calcult as its only sign Keating and Cook
estimate that 2 per cent of stone cases are due to this disease The diagnosis 1s not
always easy to establish and a full investigntion demands calcium balance estima
tions which cannot be made 1n many hospitals probably the safest rule 1s that all
stone cases should have the Sulkowitch test performed (Barney and Sulkowitch
1937) and if this reveals abnormelly hygh urinary caleium the serum values should
be estimated Rammng of the serum calcium (normal 10 mg per 100 ml 4 0 5)1s
& more constant finding than lowening of the serum phosphorus which may be
normal or even raised if the renal damege 15 severe The slkaline phosphatase 18
not raised 1n cases with renal disease but without skeletal mvolvement
Immobili-ation
Unnary calcult are common 1n patients with extensive ijury or disease of bane
particularly when they are immobilized in the recumbent positon The bone
disease itself or mercly the disuse causes a decalaification of the skeleton and
calcium 1s excreted 1n the urine in large amounts In adults the serum calcium 1s
scarcely ever raised under these circumstances but 1n children it may be Albnght
and Reifenstein have reported such a case a child with osteomyehitis and uninary
calculi Recumbency itself adds to the likelthood of stone formation by causing
stagnation 1n all the calyces so that any crystals which appear tend to remain 1n
the kidney nstead of passing dowrf the urinary tract. Calculus has been particu
larly common 1n children who have been exposed to long penods of direct sun
light while being immobilized for the treatment of bone and joint tuberculoms
(Mawson 1932) and 1t 1s possible that oliguna due to slight dehydration may have
added to the effects of recumbency and decalcification in these cases The typical
recumbency calculus 13 a soft rapidly formed calcium phosphate one often
symptomless until the patient gets out of bed or showing utself only by unnary
infecion or hacmaturia A few cases of spontancous resolution of calcium
shadows within the unnary tract have been described but more often dendritic
calcuh are formed which defy conservative treatment.

Osteoporosis with excessive calcium excretion and consequent unnary calcuh
bave been reported in Cushing s syndrome and hyperthyroidism Stones are aiso
described 1n patients who have been given excesnive doses of vitamin D
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Nephrocalcinosis

Biochemical disorders 1nvolving calcium metabolism may be due to primary renal
pathology. This appears to be the case in the nephrocalcinosis associated with
hyperchloraemic acidosis, a disease occurring both in infants and 1n adult hfe,
m which radiological examinations show a stippled calcification within the kidney,
chiefly in the area of the renal pyramids. There 1s a severe and persistent acidosts
despite a fixed urinary alkalimty and polyuria The disorder has been regarded as
the result of a failure on the part of the distal convoluted tubules to manufacture
ammonia, with consequent loss of fixed base in the urine, but recent evidence
(Latner and Burnard, 1950) suggests that the defect 1s actually situated in the
proximal tubules, which fail to re-absorb bicarbonate, thus overtaxing the capacity
of the distal tubules to adjust the pH of the urine As Albright and Reifenstein
have shown, the acidosis may cause mobihization of the calcium reserve in the
bones, and a type of osteomalacia Such patients are greatly improved by the
mgestion of a citric acid~sodium citrate mixture which, since the organic acid
radical 1s metabolized, leaves an excess of sodium to neutralize the acidosis
It 1s not clear whether the calcification within the kidney 1s primary or merely
the result of the brochemical disorder. probably the latter, since Albright and
Reifenstein found no further calcification occurring while patients were on citrate
treatment. The association of calculi with nephrocalcinosis has been recorded 1n
several cases, but not in the infantile group the urine 1s 1n most cases sterile, but
severe 1nfections may occur Occasional cases are encountered in which the
radiological examination shows the typical nephrocalcinosis with stones, but 1n
which no biochemical disturbance can be discovered Davis, Klingberg and Stowell
(1950) have reported a case of nephrocalcinosis 1n a boy of 12 years who passed
oxalate crystals and was found post mortem to have similar crystals within the
bone marrow

Calcification within the renal parenchyma may occur in a wide varety of other
conditions but seldom results in the formation of urinary calcull Thus n hyper-
vitaminosis D, calcification and renal failure are not infrequently encountered,
similarly the aftermath of mercurial or sulphonamide renal damage may volve
the deposition of calcium Calcification 1s well recognized 1n tuberculosts and
neoplasm, but the differentiation of these diseases from calculus formation rarcly
presents any difficulty

Cystine

Cystine 1s not normally found 1n the urine and cystine stones are only found n
patients with a hereditary disorder known as cystinuria These patients excrelc o
farrly constant amount of cystine throughout hife, either 1n solution or n the form
of crystals Cystinunia has been regarded as an inborn error of metabolism, but
the work of Dent (1950) suggests that the error 1s in the renal tubules, blood values
for cystine appear to be normal but the renal threshold is low and lysinc m;d
argimine, which have a similar molecular structure arc constantly present in the
urine as well as cystine The condition may well be comparable to renal glycosurid
Only a small percentage of cystinurics develop stones, Joly (1929) estimates
only 2:7 per cent, and the precipitating factor 1n stone formation 1s not clcar:
Calculi are laid down 1n sterile acid urine and there appears to be a shight tendenc)
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to spontancous solution in strongly alkaline unine The passage of crystals 13 not
related to calculous disease. Cystine cannot be eliminated from the urine of
cystinurtcs as 1t 1s partly endogenous 1n ongin but excretion 1s increased by a
heavy protein diet especally by the ingestion of cysteine and methionine and other
sulphur-contaiming amuno acids Cystine 1tself does not appear to be absorbed
from the intestine 1 migmficant quantiics

Cystinonia must be distngumshed from cystnosis tn which cystine crystals
are deposited 1n many parts of the body though stone formation 15 uncommon
Cystinosis occurs 1n children with Fancont s syndrome (a vitamin D resistant
type of rickets) 1n which all the amino acids as well a3 sugar are present in the
urine (McCune Mason and Clarke, 1943} Although a disorder of the renal
tubules may again be the fundamental pathology the metabolic disturbance is
the most mmportant feature 1n these cases and the urologist 1s unlikely to be con
cerned in the treatment

Age and sex Incidence

Winkel-Smith (1944) notes that two-thirds of hus paticnts developed theur caleult
before they were 5 years old 1n the Great Ormond Street series symptoms appear
to have begun most often between 6 months and 3 years of age, but as 1n some
cases 1t 13 certain that the infection was present before the stone it 18 hard to give
an accurate estimate of the age at which the stone formed We have noted that the
formation of stones demonstrable radiograplucally may occur with surprising
rapudity (2-3 months)

In the vemcal calculus of endemuc hthiasis males were far more often
affected 1n the infected upper tract type of stone now seen, this sex difference 1s
not so pronounced, but about 60 per cent of our cases have been boys

Clinieal and pathological types

It 15 not proposed to mention here all the possible vanations of calculous disease
but simply to draw attention to the charactenistic syndromes found 1n children
Approxumately 90 per cent of cases attending Great Ormond Street with stone
have had infected unine and 1n the majonty of cases pyuna has been evident to
the naked eye Pan was the presenting symptom 1n approximately one third of
the cases From these two facts rlone it will be clear that the small stones confined
to the celyces, and the small stones which pass down the ureter dunng attacks
of renal colic, are very much less frequent 1n the chuld than mn the adult. It 1s
perhaps 1n the behaviour of the ureter that the chuld differs most from the adult
the chidd s ureter is resdily dnated and allows stones to pass on to the bladder
unless 1t 13 rtself already abnormal

Stone in megaureter

Renal and ureteric ealeul are often found 1n association wath the type of megaureter
unilateral or bilateral, which has an apparently normal or a slightly stenosed
lower end (see Chapter 9) and which in these cases 15 commonly 1afected with
B protews The stones are large oval laminated phosphate stones Often 2-3
may be seen one on top of the other i the distended pelvic segment of the ureter
and there may 1n addition be dendnitic calculi in the kidney (see Fig. 82 (a) and ()
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“his hittle boy had suffered from -persisting
aary nfection and had passed a stone per
thram Right and left uretero-hthotomy
! night nephro-lithotomy were performed
stages and the urine, heavily infected
It B proteus was ultimately cleared with
:{nom)cm Six months later an intravenous
logram showed good renal function on
h sides The lower end of both ureters
amned mark=dlv dilated Unfortunately
infection returned and further calcuh
med 1n the lower pole of the night hidney
se ncreased in <ize rapidlv (6 months)
uming a dendntic form and filling the
vis In view of the persisting infection the
ht kidnev was removed and the urine then
:ame sterile At a later date further <tones
formed in the left ureter and these were
noved since when progress has been
nfactory (Calcul: phosphatic)

Fic 82 —Ureteric calcul: with megaureter
(bilateral) Boy aged | year 7 months
(a) Skiagram showing calculi lower ends
of both ureters (one 1n the urethra) and a
further collection 1n the right hidney,
(b) intravenous pyelogram after removal
of ureteric stones, showing bilateral
megaureter and remammng calcuh W
lower pole of rightlkidney
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The type of megaurcter which has a wide gaping urcteric onfice does not pre
dispose to stone formation probably the flushing action of the reflux at each act
of mucturition 15 sufficient to remove any debris Iikely to form the nucleus of a
stone.

The symptoms of this type of stone are little more than the symptoms of
the infected megaureter—pyuna recurrent pyrexia haematuria and dull pam 1n
the loin Stones may also occur in a urcterocele and at times the dilatation of
the ureter is secondary to the impaction of a stone at the lower end though we
believe this to be less common than primary dilatation

Staghorn calcull

Ths type of stone 1s common 1n children and 1n some of our cases a severe
pyelitis was known to have preceded stone formaton Agamn B proteus 1s the
common 1nfecting organism and again 1t 18 the pyuna and recurrent fever rather
than any specific symptoms which draw attention to the stone. The renal function
1n such cases 1s often well preserved and the stone may cause surprisingly Iittle
dilatation of the calyces a feature which does not assist the surgeon 1n removing
it. These calculi must always be associated with inflammation and ulceration
of the pelvic mucosa which together with the resistant infection are responsible
for the hugh rate of recurrence after lithotomy

Impacted pelvic stones

Pain 15 2 more constant feature of the calculous hydro-nephrosis due to 1mpaction
of e stone at the pelvi ureteric outlet. There 15 comparatvely rapid deterioration
of renal function and stagnation in the distended calyces Is often responsible
for small secondary stones formed cither before or after removal of the pelvic
stone Dilatation of the lumbar spindle of the urcter without obstruction (in
flammatory ureterectasis see Chapter 9) 1s seen in association with either type of
stone in the renal pelvis and usually subsides after lithotomy (see Fig. 83 (a) and (b))

Stone in congenital pelvic kvdro-nephrosis

Calculi occasionally complicate hydro-nephrosis due to bands aberrant vessels
and strrcture 8t the pelvt uretenc junction They are presumably the result of
stasis and may occur 1n sterile urine The symptoms are those of hydro-nephrosis
(that 1s severe attacks of pain n the lomn with vomiting) but the stones themselves
may be responsible for attacks of haematuna (Fig 84 (a) and (b)) Where infection
has supervened, the symptoms are those of & pyonephrosis

Stones in anomalous kidney s

Stones are not infrequently found 1n kidneys with a double pelvis and ureter the
lower and larger pelvis being more often affected, but these stones do not differ
in type from those found n normal kidneys Stones may also occur in fused
kidneys, presumably the result of stasis 1n the abnormally formed pelves (Sec
Appendix TII case 4)

Vesical caleul!

All cases of vesical cakeuli treated in the last 12 years at Great Ormond Strest have

been associated with upper tract calcult or with foreign bodies in the bladder

All hove been nfected and phosphates have formed the greater part of their

structure, The symptoms have been either those of pyunia and recurrent infection
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Referred by Dr Wyllie after two attacks of
haematuria Unne heavily infected with B
proteus There was no evidence of ureteric
obstruction Pyelo-lithotomy was performed and
the child was symptom-free for a year, when
infection recurred and a small calculus was noted
“1n the kidney The unne was sterilized by chemo-
therapy and there were no further symptoms for
another two years The stone has recently been
found at the lower end of the left ureter Urnine
stenle
(Composition of stone—phosphates )
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Fic 83 —Renal calculus (left) with
lumbar ureterectasis Girl aged 2
years 10 months (a) Skiagram showing
calculus 1n left kidney, (b) excretion
pyelogram confirming pelvic position
of stone and demonstrating the
ureteral dilatation
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or the more specific symptoms of pain radiating down the penis and interruption
of the urinary stream The mucosa 1s always inflamed and may be ulcerated, 1n
late cases the bladder 1s severely contracted with hypertrophied muscle and in-
flammatory infiltration of the wall The dimnished capacity 1s often associated
with dilatation of the ureters and 1s, of course, responsible for severe frequency
and mncontinence Vesical calcul, 1f small enough, may be passed per urethram
or may occasionally become 1mpacted 1n the posterior urethra or at the meatus,
causing acute retention.

_Cystine stones .
‘These are commonly multiple they may be renal, ureteral or vesical In the kidney
the staghorn formation 1s common and there may be conglomerate stones formed
by a fusion of a number of small ones The urine 1s sterile and acid 1n the first
place, infection and dilatation, 1if they occur, are secondary to the calculus

The progress of the disease and its complications

Stones may, of course, be passed per urethram, but as in children they are often
multiple and secondary to some other pathological process, the urinary tract 1s
seldom able to clear itself by its own efforts The presence of stone inevitably
leads to destruction of the renal parenchyma, rapidly where there is.obstruction
and hydro-nephrosis, slowly with fibrosis and atrophy where the urine 1s not
dammed back The persistent infection causes recurrent fever, under-development,
anaemia and wasting Where both kidneys are involved uraemia may supervene
with all the signs described in Chapter 4
Children may sometimes, like adults, remain surprisingly well despite bilateral
staghorn calculi, and a temptation to leave well (or comparatively well) alone may
be very great, but a fatal termination before the child reaches adult life cannot be
in doubt At times the child appears to have passed out of 1ts stone-forming period,
no more stones are formed where they might be expected, and after removal there
may be no recurrence even where everything seems to favour it This fact 15 a
considerable encouragement to undertake conservative surgery
Perinephric abscess may complicate renal calculi of long standing Its diagnosis
- and treatment do not differ from those in the adult and require no special des-
cription Calculous anuria we have not observed, though 1t has been reported 1n

1nfants

Diagnosis

It must be emphasized that calcult in children can seldom be diagnosed from a
history of typical renal colic, colic 1s rarely a feature of secondary infected stones,
and even 1f 1t occurs the pain 1s not well localized 1n infancy or accurately indicated
Diagnosts 1s reached erther from the history of the passage of a stone or by the
mnvestigation of cases of pyuria, haematuria and recurrent urinary infection
Certain ponts 1n this investigation, however, may be emphasized Vesical calcult
and calculi impacted at the lower end of the ureter may be palpable with a finger n
the rectum 1n small children, and this investigation should not be omitted Upon
cystoscopy stones 1 the bladder are evident unless—which must be rare in children
—they are 1n a diverticulum Cystoscopy may also give valuable information
concerning the ureter the ymportant ponts are discussed in Chapter 9 Most
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stones are 1n fact diagnosed by radiography They may however be overlooked 1n
skiagrams because of absolute translucency as in the case of pure uric acid stones,
or relative translucency and obscuning of the field by gas and facces 1n cysune or
loosely formed phosphate stones Cystine 1itself 15 opague to x ray but not very
much more opaque than the surrounding tissues. Cystine stones, however often
contain some calcium as well The opacities due to stone must be differentiated
from calcification within the substance of the kidney due to nephro-calanosis,
tuberculosis and neoplasm These latter have a charactenstic appearance and 1n
any case the pyelogram 1s usually sufficient to make differentiation easy Pyelo-
grams, of course are necessary to fix the exact position of the stones and to reveal
any other pathology in the uninary tract.

The diagnoms should where possible include the cause of the stone not
simply 1ts presence This may require chemical examination as well as radio-
graphic and particularly where there are multiple stones in stenle unne a metabohc
cause should be sought

Treatment

Ideally treatment should consist of (a) the removal of the stone (b) the ehmunation

of stans in the unnary tract (c) the control of infection and (d) the elimination

or mmnimization of stone forming substances excreted 1n the unne.
Unfortunately 1t 1s not always practicable to carry out this programme but

1t1s g well to bear 1n mind that an operation of hthotomy 1s only the beginning

of the treatment

Operations for renal calcull
In sumple cases pyelo-lithotomy 1n children does not differ from the operation
performed in adults, though as the kidney 15 somewhat lower it 1s often more
casly delivered into the wound. In suitable cases pyelo-lithotomy can be combined
with procedures for the correction of congenital hydro-nephrosis as described 1n
Chapter 10 Dendntic calcull may sometimes be removed by pyelo-lithotomy
provided that the pelvis 1s largely extrarenal and that the tips of the horns of the
stone have not expanded within the calyces We do not hesitate however, to
perform an extended nephro-hithotomy 1n order to remove a branched stone the
function of the kidney after this operation 13 often surprisingly satisfactory The
kidney having been delivered 1s held in the hollow of the assistant s hand his
fingers compressing the pedicle, and an mcision 13 made along the outer border
which 1s decpened down to the pelvis and the stone picked out. It 1s helpful to
have skiagrams taken of the exposed kidney dunng the operation in order to
locate small secondary calculi mdden 1n the calyces in front of or behind the line
of incision The bleeding 1s chiefly from small arienies lying close to the calyces,
which can be picked up and hgated while the coze from the parenchyma can be
controlled by the mattress sutures which close the incision

The indications for nephrectomy 1n stone cases are very hard to define: no one
doubts that a calculous pyonephrosis with no more than a shell of renal tissue
and a normal contra lateral organ, should be removed, but with less severe lesions
there 13 frequently difference of opinson Many surgeons feel that 1n removing a
damaged, infected kidney they are removing a possible source of infection for the
other kidney our own inclination 1s to save the kidney wherever possible and rely
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on the antibiotics to control the infection In recurrent dendritic calculi, where
the other kidney 1s entirely normal, nephrectomy may, however, be justifiable
even though the function of the affected kidney has remamned good Where there
has been obstruction at the pelvi-ureteric junction, and the dilated calyces remain
as 1deal sites for recurrence, a partial nephrectomy, removing a wedge to mnclude
the lower calyx, may be of assistance in obliterating an undrained area Hemi-
nephrectomy may be practicable where the stone has formed 1n a double kidney,
- but too often the normal upper segment 1s too small to be worth the risk.

Neither Suby’s Solution G nor ethylene diamine tetra-acetic acid have, in our
hands, proved to be of great value, even where the kidney has been 1rrigated
through a nephrostomy tube 1n the hope of dissolving fragments left behind at
operation

Operations for ureteric calculi

The ureter can be approached 1n the child and the stones removed through the
standard incisions At the same time, the elimination of stasis may require dilata-
tion of the uretero-vesical junction, trans-vesical ureteric meatotomy, or on
occaston the resection of redundant portions of the ureter In cases of megaureter,
laying the dilated segment widely open to the bladder may not reduce the dilata-
tion, but the flushing effect of the reflux 1s likely to prevent recurrence of the
stone (see Appendix III, case 6) Where, however, there 1s a unilateral megaureter
complicated by stone, a primary nephro-ureterectomy 1s often the wisest treatment.

Operations for vesical calculr

In our opinion litholapaxy has very little place in the treatment of children’s
stones 1n addition to the risks of trauma to the urethra it must be remembered
that the stones are usually infected, that they may have formed around a foreign
body, and that they may be composed of cystine, which substance 1s apt to jam
the jaws of the instrument Supra-pubic lithotomy 1s easily performed, and 1n
septic cases a short period of bladder drainage 1s all-to the good.

Post-operative treatment ‘
Operations for calculous disease must be followed up by medical treatment of
the infection, and attempts to alter the composition of the urine in order to prevent
recurrence The control of urinary infections 1s discussed 1n Chapter 5, but it may
be mentioned here that mandelic acid derivatives, particularly Mandelamine,
are of special value, since the acidification discourages the formation of phosphate
stones The routine of an acid ash diet 1s difficult to maintain 1n childhood and we
have come to rely on a high fluid intake and acidifying drugs The child’s parents
should be given apparatus for checking up on the acidity of the urine at regular
intervals. It 1s neither practicable nor desirable to reduce the intake of calcium m
the diet It has been customary to restrict the intake of fruit in patients with oxalate
calculi, but 1t 1s very doubtful whether this measure 1s valuable Cystine stones arc
formed 1n an acid urine, and 1 these cases alkalis should be given to keep the
pH at 8 or higher meat, which contains the sulphur carrying amno acids, should
be restricted We are at present giving a trial to the practice, suggested by Shoer
and Carter (1950), of admmistering alummium hydroxide gels to reduce the
urinary phosphorus It 1s anticipated that this measure will prevent or retard the
recurrence of phosphate stones
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CHAPTER 12
URINARY TUBERCULOSIS

ALTHOUGH the kidney 1s usually 1nvolved 1n miliary tuberculosis surgical discase
of the kidney 15 not common n childhood 1indeed, pyuria of non tuberculous
ongn is o much more frequently encountered that there is some danger that the
possibility of Koch s infection will be overlooked The disease 1n chuldren does not
however duffer 1n any essential from the adult form and so long as 1t 1§ borne 1n
mund during the investigntion of pyuria there should not be any exceptional
difficulty in diagnosss

Pathology

Following the work of Medlar (1926) and Band (1935) 1t 1s now generally
recognuized that the carliest lesions of surgical tuberculosis are small multiple
cortical foct in both kidneys At this stage there are no unnpary symptoms but
albumm and tubercle bacilli may occasionally be found in the urine and these
lestons are the pathological basis of what was formerly described as tuberculous
brailluna® and are found 1n patients with other active foci in the body These
early leslons are recoverable and i hesling may leave very little trace of their
presence a secondary lesion however may be formed m one of the renal pyramids
(and this 1s usually a single lesion i one kidney) which undergoes caseation and
finally uleerates into the calyx. With the onset of ulceration pus cells and tubercle
bacillt are constantly present 1n the urine, and the spread of the mnfection to the
urinary passages may produce frequency haematuna and sometimes pain m the
loin Tubercles 1n the mucosa of the pelvis may lead to obstruction at the pelvi

ureterse junction with resultant hydro-nephrosis, and hus obstruction factlitates
the spread of the disease to other calyces Occamonally complete obhiteration of
the outlet converts the kndney 1nto a pyonephrosis more often the disease assumes
the ulcerocavernous form and the renal substance 15 gradudlly excavated Some
degree of calcification of the caseous focus can often be found from a very early
stage Later on rings of calcfication may outhnae each excavated calyx. The
ureter 1s at first slightly dilated and atonic (see Fig. 85) but soon becomes thickened
and fibrosed The bladder 1s at first affected only in the region of the ureteric
onfice which 1s drawn upwards by the shortening of the fibrosed ureter tuber

culous ulceration occurs 1n the vesical mucosa and an interstitial cystitis
leads to severe contraction of the bladder The contra lateral ureter may become
dilated either because of strcture at the onifice which is mvolved 1n the cystits,
or because of reflux from the contracted bladder Spread of the tuberculous

*Wo hawo had occasional instances under observation for soveral years. One grl, apparently
s inpu‘fccthuhh,p:.ucdmdoubwdlubackbncﬂljlnberuﬂmmerlpu'lodorymm

he sufferod no incontipence and bed @ normal life. The bacilll eventuall disappeared from the
urine and she remained well after betng under continuous superviston for 8 years.
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sease to the contra-lateral kidney may occur but 1t 1s more hikely that a previously
ent lesion has flared up Some authors have stressed the importance of a
uberculo-toxic nephritis” which 1s said to affect the healthy kidney, the evidence
r a specific nephritis of this type 1s not very impressive (Cibert, 1946) though
nically 1t does appear that renal function improves after removal of the diseased
gan

Fic 85 —Renal tuberculosis Boy aged 8 years Retrograde
pyclogram showing lesion in left kidnev

The child had a history of frequency for 6 months, and occastonal
haematuria Anintravenous pyelogram showed a deformity of the upper
calvx of the left hidney, associated with some stippled calcification,
and shght dilatation of the pelvis and upper urcter At cystoscopy
some inflammation of the trigone around the left urcteric onfice was
noted The urine contained tubercle bacillh Three vears after nephro-
urctc]rectomy the boy continues well and symptom-free, and the urine
sterile

limcal picture

ince the tubercle bacillus reaches the kidney through the blood stream a primary
ycus of disease must be present elsewhere 1n the body, though 1t may or may not
¢c evident The earhest cases, and 1n children the most common (said to occur
| 17 per cent of all cases), are found among those undergoing sanatorium treat-
ient for bone and joint tuberculosis Pus cells and tubercle bacilh may be found
pon routine examination of the urine 1n symptomless cases, or the occurrence of
acmaturia and frequency maycall attention to the need for urologicalexamination
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In such children there are scldom any phystcal signs of the urinary disease and
radiologtcal examunaton may reveal nothing, or only the first signs of an
ulcerated calyx. Where no extra renal focus 1s apparent, many cases are brought to
light by the investigation of chronic pyuna, and more advanced disease with
bladder involvement, 1s more likely to be found 1n this group Haematuna is a
common form of onset, with a transient acute phase which may be mistaken for

pyelitis  Frequency perhaps with some burning pain on mictuntion is the rule
though 1n the very young the onset of enuresis after 8 dry  period may be the
only evidence of this frequency In the later stages with & contracted bladder,
supra pubic pain 2 continual urge to micturate and incontinence may reduce
the child to a pitiable condition In older children aching pain in the loin may be a
feature even 1n the early stages. The kidney 1s occastonally palpable though very
great enlargement does not occur

In the majonity of cases the disturbance to general health 15 not very con
siderable though tiredness apathy and loss of weight may be remarked upon
The temperature is normal or shows only slight irregular rises The unine 13 clear
only in the very earliest cases and a turbid acid urine without offensive smell 1s the
charactenistic finding, B coli and streptococet may be present as secondary
invaders 1n the late stages Since the diagnosis ultimately rests with the pathologist,
repeated examinations of the unne are essential with cultures or guinea pig
innoculations if the examination 1s negative The first specimen of urine vorded in
the morning is the one most hkely to contain the bacilli and 1s preferable to the
usual 24-hour sample
Involvement of the male genitalia may occur m children as 1t does in adults

and the diagnosis of tuberculous epididymitis should always indicate the need fora
full urological examination In addition rectal examination should always be
made 1n the urinary cases to detect thickening of the prostate or vesicles 1n the
very young the thickened ureters may also be within reach of the finger

Pyelography
The extent of the disease can only be estimated from examination of pyclograms
and though the intravenous sénies may be adequate, the very earliest change may
only be evident 1n retrograde pictures There 1s indeed a certaln danger of
duseminating the disease by cathetenzing the infected kidney and this procedure
should only be undertaken after careful consderation Catheterization of the
apparently healthy side will normally be undertaken to exclude bilateral disease.
The earliest pyelographic signs are fluffiness of the calyces with slight dilatation
2 filling defect or absence of one calyx due to spasm at the infundibulum Stppled
cakafication 1n relation to the affected calyx 1s of great rmportance i the diagnosis
The whole pelvis and all the calyces may be somewhat dilated while one appears
ragged. These early signs may be sumulated by the slight hydro-nephrosis of
chronic B coli pyelius which mey also produce spasm of some of the calyces, but
the fluffy ragged appearance which may be seen only on a good skiagram and
the calaification are diagnostic (see Fig 85) Some degree of ureteric dilatation 1s
the rule In the later stages there may be well marked hydr~-aephrosis with
distortion of the normal outlines or the mtravenous pyelogram 1y fail to show
&ny evidence of secrenon Diffuse calcification or ning shadows around the
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excavated calcyces indicate advanced disease The bladder may appear contracted,
and the opposite ureter and pelvis may be dilated without necessarly being
mvolved by the disease Its calyces will then appear dilated but smooth.

Cystoscopy

The bladder may be entirely normal despite well marked deformity of the renal
pelvis more often there 1s some oedema and inflammation 1n the neighbourhood
of one ureteric orifice. Occasionally a few grey tubercles may be seen upon the
mucosa with a more generalized cystitis, and later a definite ulceration The
bladder capacity becomes considerably reduced and any attempts at distension
may provoke bleeding from the ulcerated areas, which rapidly obscures the field
The ngid drawn-up golf-hole appearance of the ureteric orifice 1s well known

Complications

Yates Bell (1949) has drawn attention to the fact that in renal tuberculosis
associated with bone and joint disease, recumbency calculi may complicate the
problem of treatment Epididymitis has already been mentioned as a possible
feature 1n male children

Treatment

The place of chemotherapy (streptomycin, para-aminosalicylic acid, calciferol) in
the treatment of urinary tuberculosis has yet to be defined No adequate series in
children 1s available and we must at present be guided by adult experience (Jacobs
and Borthwick, 1950)

In cases where tubercle bacilli are found 1n the urine, but 1n which there 1s no
pyelographic deformity, treatment must necessarily be convervative, and will 1n
fact almost certainly be directed to a focus elsewhere 1n the body Again, where the
earliest lesions are found 1n a case undergoing treatment for bone or joint disease,
it is often wise to defer urological treatment until orthopaedic procedures are
completed In bilateral disease, where both kidneys are affected by advanced
lesions, surgery 1s clearly inapplicable, and 1t 1s only with a sanatorium regime and
chemotherapy that there can be any hope of improvement With these exceptions,
however, the treatment of the disease must be primarily surgical, and there should
be no question of “‘giving chemotherapy a trial>’ if the case 1s suitable for nephrec-
tomy A course of streptomycin 1n conjunction with surgery, on the other hand,
1s undoubtedly of value (dosage of streptomycin 002 grammes per pound body-
weight per day—continued for 3 months. PAS 1 gramme 3 times daily,
concurrently)

The operation of choice 1s a total nephro-ureterectomy using two Incisions, but
there can be no doubt that this 1s a more serious operation than a stmple nephrec-
tomy, and may not be justifiable in a sick child The ureteric stump 1s apt to grve risc
to trouble, however, if left, and should tubercle bacilli persist in the unne after
operation 1t 1s hard to know whether this indicates contra-lateral discasc or
simply residual infection in the stump

?nymany cases the vesical condition improves after the removal of the mfcctcc:
kidney, but if a severe contraction has already occurred the bladder cannﬁ)
re-expand In such cases 1t 1s useless to give streptomycin even if there are actua y
tuberculous Iesions 1n the bladder, as the normal cffect of the drug 1s 10 increase
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the fibrosis and a worsening of the frequency has been reported on several occa
dons If the contra lateral kidney 18 damaged by back pressure yet not infected
uretero-colic anastomosis should be considered

Prognosls

Falct (1925) 1n an extensive review of published cases came to the conclusion
that the prognoss 1n children was considerably worse than in adults Not only
was bllaterality more common but the recurrence rate and mortality after nephrec
tomy was considerably greater Cibert and Pernn (1950) confirm the onginal
impression that 1n children bilateral disease 1s more common and that the
prognosts after nephrectomy 1s worse (in France)

Our own comparatively small series tends to confirm these views No doubt
under sanatorium conditions many carly cases do recover making the over all
prognosis of the disease comparatively good In the more advanced cases, as scen
by us, the outlook 15 gloomy Even when an apparently timely nephro ureterectomy
has been done, the disease has proved lethal 1n a third of our cases
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, CHAPTER 13
NEOPLASTIC DISEASE

TUMOURS OF THE URETHRA ’

IN BOYs polyps 1n the posterior urethra springing from the verumontanum may
cause persistent enuresis We have only met with a genuine polyp on two or
three occasions

Fronds and tags of mucosa, possibly the early stage of true polyps, are some-
times seen

These lesions are for the most part readily destroyed by fulguration, but in
some 1nstances removal by cystotomy may be best

Winsbury-White (1948) has stressed the significance of such cases In our
experience they are rare in young children

Sarcoma occurring 1n the urethra finds a rare mention 1n the Iiterature. Joelson
(1924) 1n a collected series of 24 included 2 children, a boy of 8 years and an
infant Rhabdomyosarcoma (see later) may originate in the region of the prostate
and any ‘‘urethral’’ sarcoma met with in childhood is likely to be of this nature

-

TUMOURS OF THE BLADDER
Haemangeioma*

Haemangeiomas are exceedingly rare in the urinary tract and very few have been
recorded 1n childhood, though in some of the adult instances symptoms have
been present since early Iife. It 1s perhaps remarkable that a leston which 1s con-
genital should not declare itself more constantly at an earlier stage
Macalpine (1930) recorded 2 cases of vesical haemangeioma one 1n a boy aged
14 years, who had extensive naevoid formation 1n the scrotum, rectum and retro-
peritoneal tissues as well as 1n the bladder The boy was cured of his vesical
bleeding by partial cystectomy Macalpmne collected 19 other cases from the
literature, 6 of which were in children He stresses the frequency of multiple and
widespread haemangeiomatosis 1n the records
The following case was successfully dealt with by one of us many years 4g0
at Great Ormond Street
D B, female aged 6 years
Presented with a history of 5 months severc haematuria with occasional passage of
clots On cystoscopy a large ulcerating naevus of the fundus was scen with outlying

patches The ureteric orifices were not mvolved (see Fig 86) Pyclography showed no
abnormality of the upper tract Diathermy was carried out through the endoscope

*Haemangeiomas are to be regarded as congenital blood vessel anomalies rzuhcrl lhn?ol{l\‘lg
ncoplasms, but 1t 1s convenient to refer to them in this scction The same apphcs
lymphangeiomas
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Threc months later the bleeding having continued, the bladder was opened and
extensive direct diathermy was applied Following this operation the bleeding ceased
and a cystoscopy 3 months Jater showed a sausfactory scar Durmng the subsequent
years when she was under observation there was no further bleeding We belrcve that
the cluld grew up normally
In 1944 one of us (TT H) was fortunate enough to be shown by Mr Leo
Richardson a small boy under his care who had multiple wart like naevi 1n his
bladder causing intermittent haematuria These were fulgurated by Mr Richardson
but later resection was necessary

Fro 86 —Hoemangeloma of bladder

Diagrammatk. sketch at cystoscopy
Papilloma fibroma myoms
The villous papilloma of adult pathology hns not been seen by us in the urinary
tract 1n children We are not convinced that 1t ever occurs before adolescence
Soft papillomas (sessile and pedunculated) do arse 1n the vesical mucosa as
elsewhere 1n childhood Fibroma and myoma have also been deschibed in the
lterature Any such tumour revealed by cystoscopy should certainly be adequately
excised after cystotomy and 1ts pathology established beyond doubt, since there
1s always & strong possibility of malignancy
Neuroflbroma
Neurofibromatosis of the bladder 15 2 possibility kass (1932) described the case
of 8 boy who had extensive cuteneous fibromatosts and. developed haematuna
On cystoscopy nodules were found projecting from a thickened bladder wall

In the following remarkable case 1n our series a tumour hike formation at the
base of the bladder tn an infant girl caused acute retention and brlateral ureternl
obstruction which proved rapdly fatal
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W B, female, aged 1 month
Referred by Dr Wyllie The infant had much pamn and difficulty i micturition ,Th
abdomen was very distended, and large tense rounded swellings were distinguishabl
in both loins extending to the 1hiac fossae The bladder was distended and a solid mas:
was palpable apparently behind and below 1t, particularly prominent per rectum Blooc
urea 69 mg per 100 ml A soft rubber catheter was passed with some difficulty a:
the urethra appeared to be deviated and tortuous 2 ounces of clear urine were with

drawn with no appreciable change 1n the supra-pubic swelling The cystogram showe
a small and apparently normal bladder
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Fic 87 —Neurofibromatosis of bladder Photomicrograph (> 45) of section showing
multiple nodular growths and many scattered ganglion cells 1n the vesical wall

Tentative diagnosis —A neoplasm with back-pressure distension ded:
Operation —The night loin was explored and the kidney found grossly disten cr‘.
opalescent, odourless urine was aspirated, gradually thickemng to definste Dl:o
Nephrostomy was performed Following this procedure the blood urca came dow?on
26 mg per 100 ml and the infant’s condition improved rapidly, natural micturi ’cd
being resumed and the left kidney swelling subsiding The right nephrostomy contmr\‘xnd
to discharge urine Two months later there was a sudden sctback with rctcnuond. e
dehydration, and the left hidney became tense agamm This was asprrated an

184



NEOPLASTIC DISEASE

milliitres of clear odourless urine withdrawn The general condition remained
unsatisfactory and the blood urez rose again Accordingly cystotomy was performed
The bladder was found to be greatly thickened and the base bulged out by an extensive
solid nodular mass, iInvolving and obstructing both ureteric terminals and the internal
meatus. A section was token for histologiesl examination The infant s condition
remained 100 poor to permut of ureteral transplantation and in fact death ensued
7 days Iater
Pathology report —Death was duc to retention back pressure and infection caused
by the condition at the base of the bladder

The bladder wall was converted Into a solid hard plaque like structure, 1-3 centl
metres thrck, with maximal involvernent of the basc. Thick muscie bundles could be
appreciated within the otherwise homogencous texture Both ureteric orifices and the
urethral outlet were incorporated 1n the nodular mass Both ureters were dilated and
thickened. The kidneyy displayed intrarenal hydro-nephrosls, the left to 2 more macked
extent, and there were small cysts and abscesses in the residual parenchyma.

Histologacnlly the striking featurc was the preponderance of well defined large
neuroflbromas with included ganglion cefls 1n the stroma of hypertrophred amooth
muscle and fibrous tissue. The arrangement of the tissies was that of a hamartoma
rather than of a neoplasm (se¢ Fig. 87)
Diagnosis —Neurofibromas ariung from autonomic plexuses of bladder wall
Myxoma

Myxoma s usually mentioned as a benign tumour In the bladder apparent
instances should be viewed with great suspicion as the following case illustrates

BD female, nged 4 weeks, was sent up to Great Ormond Street by her doctor who
reported that at the infant s birth he had found a large cyst Hke tumour protruding
from the urethra attached by a narrow stalk A ligature was tied round this and the
turnour cut off The pathologist reported the growth as bemnga  myxoma  When the
infant was cystoscoped 2 scar was scen on the trigone close to the left ureteric orifice
Somo vesicles and thickening were still present and diathermy was applied Three weeks
later on further cystoscopy | or 2 residuai vesicles were seen and the fulguration wns
repeated. At | year reimpection showed no sign of growth

At the age of 4 years the child returned on account of mild enuresis  Thus had
no relation to the onginal kesion and was soon rectfied Opporturuty was, however
taken to examune the bladder again and the cystoscopic picture showed no abnormality

Unfortunately the specimen in this case was not available but by the helpful interest
of Dr Kelly and Mr Barrington the slide was sent to us, of which Fig 88 s & photo-
micrograph The section 18 a typkal rhabdomyosarcoma, coafirmed by Dr Martin

A simular instance of o vesical myxoma attached to the trigone was found
by Harrs (1926) in a foetus He regarded it as a fusion defect between mesoderm
(Wolffian duct) and endoderm (cloaca) entithngita dysontogenic hamartoma

A myxoma will most often prove to be 1n reality a rhabdomyosarcoma as
1n the case here recorded which promises to be e fortunate instance of cure

Rhabdomyosarcoma (sarcoma botryoldes)
This is the most important tumour of the lower urmary tract in childhood, though
happily 1t 15 rare While we are dealing here with the growth as 1t originates 1n the

bladder the same growth more commonly occurs 1n the vagina, the bladder being
only involved later by invasion. Sarcoma botryoides has also been described 1n
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the soft palate, and rhabdomyosarcoma without the grape-like formation, a
somewhat different type of tumour, 1s, of course, met with 1n many situations
Sarcoma botryoides 1s a mesenchymal neoplasm of a most lethal character
The histological components are embryonic mesenchymal cells capable of differen-
tiating fully or partially into all varieties of adult mesenchymal tissues, that is
muscle (stnped and smooth), cartilage, and bone Yet 1t has 1ts favourable features
which would seem to offer some encouragement to radical surgery The growth,
though rapid and locally 1nvasive, 1s characterized by delayed metastasis, lymph
gland 1nvolvement and blood stream ivasion are late developments, and death

l .
.
, 8 < - N /”,{c\_
b UM
AR .ont "’é“‘l (‘" S ~
— N
:4'-:,,‘\\"—.\ “ M N - -
STt o - 'Y L -\
HYyS T . e “'.n:.\ - PR v
.‘w‘; Y, e ST, Tee
. . ~ - s o ~ 1
LA At T R A
“‘\"5 th 13 - o 3
o ] -
I SRR e
o "B, Sl LY 0 N
VAN "‘.L’ IR R i =t \
[PV A IO O W ey N
\ ¢ 3 i;:',\..,“r 59‘_‘_}\ \'4 .y N
(AR AR PR ""h— "( A T s} ~ Sy
e IR, T ARy At P PR
h L) ‘:”I-u“‘"" N 7.’a ..“‘\ ‘;‘5\ . “\\&1'\~
. . < s - -t , - . Ry
1"'{."' -,’E . ) e e 1y AAI) Yol NIRRT L
AT L GV A P ‘ Yi,70 2 e Yaon by '
* Te . :'[’ﬂ‘ ! \A ’ ‘.“_ . " ‘3 '.‘l ) !""J [N “_ A “._" .
~ h [ ACR X LS % Pegss g b -,
. ‘ .o -t U NN/ ¢ M *
:.:‘:‘Q:r"‘ri ."":l " - '!: A ‘/‘. e, ]:‘\‘: 4 . ’ VR *
e .o g’ . I" “101“. (f [ ‘v" ‘ )i,‘ \ 'P ' G ’%' R
‘nl]'."."4$‘ ‘M'.BA' b LR e H‘l f-‘ VAW .
£, \ ‘. \‘ " o %{;‘ . e :-‘ 5 ¥ '1 e ': x*ﬁ‘)"‘: .:(“c R Y \.l
’ P LY - - v T v '
! '-;" L4 J:,‘." ' ¢ ros o K ”}ﬁ o o PR : <\
o ! “ N ;’- .’ 4 et { M . L - e T ~ ”
k Y PR P e N N CARR R L
TR RRALIEN X AU
[ LR oA ° ni T ' Nt O
JEs R e AN L AT
G . (R (4 r: ‘S‘Lr K A '/" :.*&,
R ES
ST, \ PN, t‘.‘;.l ’i;\"‘ ’ : 'li ..‘i
» . -
L

Fic 88 —Rhabdomyosarcoma of bladder Photomicrograph (- 90) of section showing
neoplastic mass covered with transitional epithehum and consisting of loose cmbryonllC
mesenchyme of pscudomyxomatous appearance, and numerous striated muscle

fibres

from the tumour per se may therefore only occur after several ycars Cappell and
Montgomery (1937) described two 1nstances in the palate (a) girl aged 10 y‘ctlrj—a
died 7 years Jater with metastasts in Jungs and lymph glands. and (b) gir (;tll—ccr
9 years—died 6 years later with metastasis i lungs and lymph glands 1
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nmilar cases have been recorded by Nicory (1923) and Martin and Alexander
1924

‘ Tl)JLi delayed dissemination 18 1n marked contrast, so far as children are con
erned, to the renal embryoma.

A rhabdomyosarcoma in the bladder by reason of its local obstructive effects
and the supcradded infection should lead to early diagnosis On the other hand
nnless 1t be recogmized early the rapid destruction of renal function will be fatal
long before any metastasis of the tumour has occurred. Assuming that the growth
s recognized before these secondary complications have supervened, there 1t a
considerable hope that radical surgery provided 1t 1s radical enough, may be
curative.

Pathology
The naked-eye appearances of these tumours are strikingly stmilar whatever the
site of ongin Ansing from a tough solid base arc seen masses of round, often
polypord and pedunculated, gelatinous nodules, which have been aptly likened to
bunches of white grapes. hence the term sarcoma botryoides The grapes
are often 50 looscly tethered by attenuated bands that they come away in the hand
dunng mampulation

Histological examination reveals a pseudomyxomatous structure, which
explaing these remarkable appearances The cellular components of the tumours
are relatively scanty predominantly embryonic, but differentiation into stniated
muscle fibres 15 commonly found and justifies the term rhabdomyosarcoma

When found 1n the bladder the tumour appears to originate n the area from
the trigone to the bulb and the grape hike clusters largely fill the bladder lumen

The traditional  sarcoma of the prostate 1 boys of which there have been
4 cases 1n our senes 15 a rhabdomyosarcoma The growth in these instances
because of 1ts confined environment seems very hard, almost rock like when felt
bimanually at the bladder outlet The outflow of unne is seriously impeded and
the bladder distended

The rhabdomyosarcoma grows rapidly and s locally imvasive. It pushes its
way into any neighbounng tube which happens to be available (the urethra or the
ureter see case records below) But apart from this direct invasion and extension
it does not metastasize by the blood or lymph stream until tts later stages To
repeat—in the case of the urmnary tract 1ts lethal nature which Is devastating, 15
determined by 1ts obstructive effects and the resulting infection rather than by
its pathological potentialties As has been stated this makes 1t a rather more
hopeful tumour than the renal embryoma 1f diagnosed early and treated radically

Clinleal features
The earliest mamfestations are those of persisting infection with marked disturb-
ance of micturition (frequency urgency and unexpected 1ncontinence and
dribbling) We have been impressed 1n our cases by the degree of pain, spasmodic
and severe, making the child scream and strain This 18 probably explained by
partial prolapse into the urcthra of & grape ke appendage

Sooner or later a little bright red blood will be passed with the unine, usually
with a bout of stralning, and the bladder may well be distended Unfortunately
the sigmficance of the incipient disturbance of mictuntion 1s seldom appreciated
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and the child 1s usually, when first seen, gravely 1ll with a distended bladder and
enlarged tense kidneys In such circumstances, on passing a catheter perhaps
3-4 ounces of blood-stained urine are withdrawn without much appreciable
diminution 1 the size of the bladder. Further palpation now enables recognition
of the solid tumour filling the bladder and, bimanually with a finger n the rectum,
1ts consistency and outline can be further appreciated

Cystography will demonstrate the tumour outhine In the early case a cysto-
gram may be of mestimable value 1n leading to diagnosis (see Fig 89 (@) and (b)
and record of case C H) Cystoscopy enables confirmation of the nature of the
lesion by inspection

Treatment

Radiotherapy

The rhabdomyosarcoma 1s not ‘‘radio-sensitive’’, but as Cade (1951) has
emphasized, ‘‘radio-resistance’’ should not be taken to mean that the tumour
cells are uninfluenced by the radiation, or that radiotherapy has no place n the
management of radio-resistant growths Appropriately applied 1t may profoundly
modify the rate of division, and indeed metamorphose the nature of the component
cells of the tumour and so reduce the rapidity and invasive characters of its progress.

Pre-operative radiotherapy, by reducing the inherently malignant nature of
the component cells of such tumours n this way, may be expected to cnsure
greater safety and success to their surgical removal, though the size of the tumour
may not be materially reduced Delay in operation may be a wise insurance
premium to pay In the growth now under consideration, however, any possible
advantage from pre-operative radiotherapy has to be carefully balanced against
the obvious disadvantage of increasing deterioration of renal function It 1s of
no advantage to the child to “‘soften up’’ the growth by preliminary bombardment,
if renal function 1s 1n the meantime being seriously jeopardized

Operative treatment

It must again be emphasized that a wide operative removal offers the only hope
of cure, and no time should be wasted in needless investigation Pre-operative
radiotherapy will rarely be feasible 1n the bladder growths

For practical purposes any solid tumour of small proportion discovered 1n
the bladder of a child by a fortunate cystoscopy should be regarded as potentially
malignant and adequately excised after cystotomy Unfortunately, however, the
rhabdomyosarcoma will rarely be caught in so favourable a guise We may expect
to be faced with a very large tumour so seriously imphicating the bladder that
nothing short of a total cystectomy will achieve 1ts complete extirpation Obviously
this 1s a formidable procedure 1n a small child Nevertheless we have carricd 1t
out 1n two cases without undue anxiety -

The vital consideration when the child 1s first seen 1s the condition of thf
upper urinary tract and the renal function With distended *‘back-pressure
kidneys and seriously embarrassed renal function, a bilateral emergency nephros-
tomy must be done at once Combined with this, appropriate intravenous trans-
fuston and chemotherapy must be instituted 1n order to resuscitate the child
When the general condition has been sufficiently restored, the further treatment
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89 —Case CH Rhabdomyosarcoma of

dder

) Cystogram showing fllling defect in
biadder and bilateral reflux

) O f (total )
Bladder in section. Note extension of
growth into urethra. Terminal urethra
subsequently excised.

10d alive and well 3 years later
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can be planned In happier circumstances (see case CH, later) preliminary

nephrostomy may not be necessary, and the major operation can be proceeded
with at once

Stage 1—The ureters are transplanted to the sigmoid, one at a time, with a

fortnight’s interval (see page 230), the ureters being divided as far above the bladder
as.seems feasible

Stage 2—As soon after this as possible (2-4 weeks according to the child’s con-
ditron) the final removal 1s undertaken, with every possible aid from blood trans-
fusion and so on

Cystectomy

The techmque of the operation as outhned by Millin and Masina (1949) 1s
applicable to the child, and, from our experience, 1s somewhat easier to perform
in the young owing to the greater accessibility of the bladder The utmost
gentleness 1s essential, particularly to avoid any rupture and spilling of the growth
The real difficulty 1s to ensure wide enough removal of the urethral aspect In the
girl, 1t will probably be easier to remove the urethra entire 1n the boy, the problem
1s more difficult In our case T.C (see Fig 90) 1t was found possible to get well
below the growth without undue difficulty Where the prostatic urethra 1s seriously
mvolved, the approach would have to be extended by division of the pubic
symphysis.

CASE RECORDS

1 CH, female, aged 2 years 3 months ’
Healthy and well till 18 months of age Then had attack of ‘‘cystitis and haematuria®.
Was treated with sulphonamides ‘‘successfully’’ General health deteriorated with
symptoms of increasing frequency incontinence and polyuria No further haematuria,
but marked thirst, loss of weight and abdominal pain

On admussion to Great Ormond Street, under the care of Dr Wyllie, the child was
very 1ll; wasted, anaemic and dehydrated The abdomen was distended and both
kidneys palpable A centrally placed tumour, the size of a tennis ball, was felt in the
pelvis, clearly the bladder Urine thick, purulent, (B coli) Residual urine 2 ounccs
Blood urea 83 mg per 100 m! , Hb 42 per cent , R B Cs 2,900,000, W B Cs 14,700
Cystogram showed reflux bilateral megaureter and hydro-nephrosis, and a filling
defect at the base of the bladder (Fig 89 (a)) Continuous catheter drainage of bfadder
and intravenous fluids improved her condstion Blood urea fell to 47 mg per 100 ml
Cystoscopy now showed a large polypoid growth filling the bladder, apparently
springing from the base
Operation —Cystotomy Bladder greatly hypertrophied and filled with growth—
typical sarcoma botryordes The growth apparently sprang from the lower half of thvi
anterior wall The prominent portion was moved by diathermy for histologica
examination, and the diagnosis of rhabdomyosarcoma confirmed One month later
the right ureter was transplanted into the sigmoid, and the left urcter 12 days lmc;
Following the transplantation the child's general condition improved greatly, though
the blood urea rose to 10l mg per 100 mi "

After 5 weehs interval total cystectomy was performed The tumour was apparently
completely enclosed by the bladder wall and the operation uncomplicated (scc Y{'Ef
89 (b)) There was some uncertainty about extension into the urcthra at the level ©
section, and the urethral remnant was finally removed from below before her dnchar[lzc,

Approuimately 3 months later the child went home in very good condmog Rf‘c‘}l('
control was promising, dry by day with occasional wetting only by mght Blood ured
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mg. per 100 m! Complete control by day and night was gradually established, and
2 years later she was symptom free and m excellent health and has remained so to date
(3 years)

Dr Bodian s report is as follows.

Naked eye examination—The specumen consisted of the tumour-filled and somewhat
contracted unnary bladder the 2 ureteric stumps and the posterior end of urethra

A piece of skin containing the cystotomy wound was attached to the anterior bladder
wall The maximum diameters of the bladder were 7 5x4 2x4 6 centimetres The
weight of the specimen was 100 grammes. The length of the postertor end of the urethra
measured 1 3 centimetres It was distended with growth. Both ureteric stumps apparently
contatned growth the nght more than the kft Also received was a lymph node of
1 2% 1x0-7 centimetres size, which was greyish white and firm. It had been removed
from the left pelvic fossa.

A mid sagittal section was made through the bladder The lumen of the viscus was
found to contain a great deal of grape-like pscudomyxomatous yellowith whrte growth
which occupled all the lumen except the uppermost fundus. The bladder wall was
thickened and trabeculated The growth apparently arose from both anterior and
postertor walls of the lower half of the bladder (below the site of cystotomy) and from
the walls of the posterior end of the urethra The thickness of the anterior wall was
increased up to 1 2 centimetres, the posterior to 0-9 centunctre (see Fig. 89 (5))
Microscopy —The lymph node from the kft pelvic region displayed no histological
evidence of neoplastic change

The new growth appeared to arise from the submucous coat of the distal half of the
antertor bladder wall and extended down to the cut edge of the urethra. The neoplasm
doplayed manly the chamcteristics of an undifferentiated mesenchymal sarcoma
(fibrosarcoma) but scattered areas contamed groups of muscle fibres with cross or
longitudinal stration

One or two areas showed mucinous interstitial stroma The muscle coats of the
bladder walls were not invaded by the new growth, except for 1 or 2 very small areas.

2 T C. male, aged I year 9 months

Three months history of incontinence and dysuna. Abdominal pain and recent
haematuris, Yomiting duning week preceding admission On admission fractious and
very muserable well developed child, good colour puffy under eyes, heart and lungs
normal. Bladder apparently distended up to umbllicus. A rubber catheter passed
casily and 3} ounces clear urine were withdrawn The supra-pubic lump rematned much
a3 before. On compressing this a small quantity of very blood-stained urine escaped
from the catheter which was then withdrawn Further examination of the abdomen
confirmed the presence of a rather hard lump resembling & distended bladder smooth,
symmetrical and freely mobile from sde to side. Bimanually with a finger in the
rectum, this was clearly a solid tumour of the bladder Both kidneys could be felt
cnlarged and tense, Blood urea 346 mg. per 100 mI W B Cs 11 500 (73 per cent poly.,
26 per cent lymph, 1 per cent mon.) Tentative diagnosis' tumour or cyst of bladder
leading to obstruction and back pressure Cystography failed (catheter obstructed)

An immedsate bilateral nephrostomy was performed. Both kidneys tensely distended.
Following operation 40 ounces unre drained in the first 12 hours (ures content 1 per
cent) On the day following operation blood urea fell to 155 mg. per 100 m! but urine
output frorn kidneys dropped rapidly (2nd 12 hours after operation 9 ounces only)
Puton to intravenous drip (glucose 5 per cent 1n water 3 pintsin 24 hours followed

mixture 3 pmts glucose (5 per cent) water 1 pint glucose (5 per cent) N/2 saline)
Condition steadily improved. Puffiness of eyes dsappeared. The nephrostomy tubes
¥ere removed after 6 days Blood urea now 50 mg. per 100 ml. BP 120/60
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At this stage 1t was decided that the diagnosis was almost certainly a mahgnant
neoplasm, and that radiotherapy should be started 1n the hope that shrinkage might
dimunish the ureteral obstruction preliminary to a laparotomy Following the first
exposure the child was not so well Temperature rose to 103° F The treatment was
stopped He now passed through some very anxious weeks, during which therc was
obviously a severe infectton The nephrostomy wounds discharged actual pus at times
and the blood urea rose to 95mg per 100 ml With the aid of penicillin, sulphacetanude
and appropriate transfusions, under the unremutting care of Dr Hugh Jolly, he

survived and improved

I e
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FiG 90 —Case TC Rhabdomyosarcoma of bladder Operation speccimen (total
cystectomy) Bladder in section Death 9 months later from exienston of growth to
right hidney and local recurrence in the pelvis
Seven weehs after his adnussion cystotomy was performed This confirmed the

presence of a rhabdomyosarcoma, apparcntly springing from the trigone but com-
pletely filling the bladder The appearance was typical—a firm red fleshy solid mﬁllmlm'g
tumour with masses of grape-like *‘cysts’” on the surface (see Fig 90) (Dr Bodin's

rcport on the specimen 1s appended ) i
Following the cystotomy the child’s gencral condition improved; drainage anc

lavage of the bladder were carried out Three weeks later 1t was decided to tr.msplnn:

the urcters and 1if possible attempt total cystectomy The right urcter was transp]nmlct

into the sigmoid (ureter found grossly thickened and apparently involved by growt 1)

Two weeks later left ureter transplanted (on this side the urcter was normal) After «

further 2 wechs blood urea 82 mg per 100 ml Condition good Total cystectomy

carried out
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After a further month at a convalescent home his blood urea was 85 mg. per 100 m!
but general condition very good. \
Three months later pains in abdomen large swelling 1n left iliac fossa felt per rectum
left leg larger than nght no pltung nght kidney palpable. One week later nght kidney
full—very large lkeft kidney full Mass in left iliac fossa larger and more fixed Rught
nephrostomy scar incised and pus let out. On pressure gelatinous matenal resembling
the onginal growth was obtained and hustology confirmsd this Eight weeks later he died
Histological diatnosis —Rhabdomyosarcoma of bladder prostate and serninal vesicles

Pathological report (operation specinien)

Naked eve examination —The specimen weighed 204 grammes. [t conmisted of bladder
prostatic gland and neoplastic growth

External examination —This revealed a roughly L shaped structure The upright limb
measured 9 centimetres in length 55 centimetres 10 maximum Iateral diameter and
5 5 centimetres 1n maximum antero-posterior diameter The honzontal limb measured
7 5 centimetres in [ength, 4 centimetres maximal height, and 5 5 centimetres in maximum
lateral diameter The anterior upnght Iimb was formed of bladder distended by tumour
whrch had protruded through the ruptured fundus The fungating growth extended
beyond the aperture of the bladder for up to 5 centimetres and was formed of large
bunches of grape-like growth which was partly very firm, and :n other parts more
clastic, with haemorrhage

A mud-sagittal section was made

The kft half displayed a thickened postenor bladder wall of up to 8 millimetres
thickness, from the lower part of which arose a fungatmg greyish white growth along a
2 centimetres wide base,

The antenor bladder wall showed diffuse infiltration with whitish growth, and jts
thickness measured up to 2 centimetres. A large fungating mass arose from the antero-
lateral portion of the fundus. Anotber very large fungatmg mass arose from the base of
the bladder extending upwards into the lumen on a long stalk The lumen of the
bladder was almost occluded by growth

A markedly enlarged prostatic gland was attached to the base of the bladder Its
wall was very thick The outer part appeared normal grey prostatic tissue, and the
mner part was formed of white turnour tissue Its lumen communicated with the
dustended prostatic urethra and soveral small neoplastic grapes protruded from the
prostate into the prostatrc urethra beyond its cut end

Both vasa deferentia and vesicles were attached to the left half of the specimen It
appeared that the left vesiclo was considerably enlarged with growth

The left ureter could be discerned a probe could be passed In to an extent of 12
centimetres The extravesical length of the ureteric stump was 4 mullimetres,

The right half of the specimen showed almost identrcal appearances with the excep-
tion of the following features

(1) The supra-pubic cystotomy was attached to the anterior wall

(2) The rght ureteric stump was distended with growth. The uretero-vesical junction
measured 2% 1 25 centimetres in maximum diameters. A knob of growth protruded a
iittle beyond the cut sectron of the ureter which measured 0-6 centimetre in diameter
The tumour totally blocked the lumen of the urcter

(3) A large neoplastic grape (2x 1 5x 1 5 centimetres) protruded beyond the cut section
of the prostatic urethra and blocked 1ts lumen completely
Microscopy —Representative blocks were examined from anterior and posterior walls
IOTlhe bladder bladder base, prostate, semmal vesiches, and the growth in the bladder
umen,
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The previously made diagnosis of rhabdomyosarcoma was confirmed It appeared
to anise from the lower half of the anterior bladder wall, the bladder base and the
prostate, and to infiltrate the anterior bladder wall to the fundus The posterior wall was
not infiltrated, but growth in the lumen was closely applied to it Both sermnal vesicles
were invaded by growth

The growth n the lumen was largely of a spindle cell type, the growth in the bladder
and prostate walls largely formed of myoblasts, about 10 per cent of which displayed
some evidence of cross striation

7

TUMOURS OF THE KIDNEY

The outstanding renal tumour of childhood 1s unfortunately the deadly embryoma,
but 1innocent growths are not unknown

Fig 91 shows a lymphangeioma which occurred in a girl of 4 months The
infant presented with a large mobile renal tumour, which was removed by Sir
Lancelot Barrington-Ward in the understandable belief that st was an embryoma

Fic 91 —Renal lymphan-
geioma Sir Lancelot Bar-
rington-Ward s case
Museum, Hospital for Sick
Children. -

(By courtesy of the Journal of
the Faculty of Radiologists)

Mr Denis Browne had the good fortune to meet with a ssmilar case  After the
nephrectomy his patient was found to have a tumour in the chest. This \\n;
successfully removed and proved to be a lymphangeioma also—apparcntly o
independent onigin

Renal haemangeiom
has been no case 1n our serics Sw

as are an exceedingly rarc possibihity in childhood. There
an and Balme (1935) reported a case in a §5-year
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old schoolboy 1n whom nephrectomy was necessary for severe recurming haema
tuna

As previously stated the villous papilloma of adults 1s virtually unknown 1n
the unnary tract of young chuldren One case of papilliferous carcinoma of the
renal pelvis occurred 1n an nfant girl of 18 months many years ago at Great
Ormond Street. Nephrectomy was performed by the late Mr George Waugh but
the child died some months later from metastases {Sections of this growth have
been confirmed as carcinoma by Dr Bodian )

Secondary renal deposits are seen in the kidney for instance from lympho-
sarcoma clsewhere, and neuroblastoma

Nephroblastoma (embryomz, Wims tomoar )
This 1s traditionally styled Wilms tumour since Wilms classical paper in 1899

Pathology

The tumour 15 clearly of embryonic onigin and 1s therefore most correctly designated
a nephroblastoma As to whether it dertves from proliferation of undifferentiated
cells in the Wolffian ndge (Wilms 1899) or from cells of the metanephros (Bnsse,
1899) can only be a matter of speculation without practical signifieance The
tumour contains mesenchymal and epithelial elements exhibiting every vanety
of differentiation and disorderly arrangement. Histologically we see fibrous
tissues, stnated and smooth muscle cartilage and bone together with primitive
glomerul and renal tubules The tumour tends to outgrow its blood supply and
areas of necrosis are common as well as haemorrhage from rupture of large
mmmature blood vessels Occasionally calcification 1s seen

The proportion of the varous cell elements and the degree of their differentin
tion vary remarkably and in consequence individual tumours differ widely in
general configuration and histological structure while different areas of the same
tumour afford quite distinctive appearances

A glance at Figs 92-98 (pages 196-199) showing the cut-surface appearances
of a senes of tumours, and Figs 103-107 (peges 203-207) hustological photo-
micrographs will serve to emphasize to the reader this stnking vanability of
structure  Very often the growth 1s demareated by a well defined pseudocapsule,
which 1n reality consists of compressed atrophic renal tissuc sometimes partially
replaced by fibrous tissue  Soft areas of haemorrhage and necrosis are common
Fig. 92 shows a small growth 1n the substance of the kidney which had filled
the pelvis with blood and led to severe hacmaturia. Some tumours show many
cyst like spaces containing grumous or blood stained matenal and occasionally
papulliferous growth (see Fig. 93)

The practical point anses as to whether this venability of structure can be
coustrued as an index of relative malignancy: whether we can say from a detasled
hutologlcal analysis, that this or that particular growth 1s more malignant or
less 50 Unfortunately we have not been able as yet to establish by climco-
pathologreal correlation any helpful guide to prognosis along these lines

It 15 however clear to us that the histological structure of the individual
tumour 1s a reliable index of its radio-sensitivity: the higher the proportion of
fibro-muscutar non-epithelial elements and the more highly differenuated the
Component cells, the more radio-resistant the growth and vice versa and to a
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FiG 92 —Nephroblastoma Small growth with
haemorrhage into renal pelvis and ureter Severe

— haematuria led to early nephrectomy 1n this case but
death ensued 9 months later from lung metastasts

(Byv courtess of the Journal of the Faculty of Radiologists)

Fi6 93 —Nephroblastoma (L) rc-
moved from baby boy aged 1 year
7 months, showing total destruc-
tion of renal tissue and remarkable
degree  of differentiation  with
cystic formation

Thes child presented with a massne
:f'mplomlcss tumour 1n the left loin which

td not transilluminate Excrction pyclo-
graphy revcaled a normal right hidney the
left being completely sident Pre.operative
irradiation produced no shrinkage of the
tumour [ollowing nephrectomy he was
ginen a further course of irradiation He
remamed well for 3 years and 3 months
when death rapidly en<ucd upon a local
recurrence
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Fio 94 —Nephroblastoma, removed from an infant boy 2ged 7 months (wholo specimen
werghed 450 grammes) No irmadiation. Alive and well (4} years)

Fig 95 —Néphroblastoma
Tumour removed from infant
boy aged 1 yoar 6 months.
Histology showed a high degree
of differontiation tn the cellular
clement. Post-operative irradia
tion only Child well so far
(2 yeans)
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FiG 96 —Ncphroblastoma  Tumour
removed from a boy aged 2 years
Histologically the tumour elements
showed a remarkable degree of
differentiation into smooth muscle
fibres. No pre-operative irradiation
but post-operative course given So
far alive and well (2 years 9 months)

Fic 97 —Nephro-
blastoma Small
tumour 1n upper half
of bifid kidney (left)

(By courtesy of the Journal
af the Faculty of Radio
logisty ) -~

Girl] aged 2 years
Presented with haematuria
and nfected unine Ex-
cretion pyclogrnrhy
<howed bifateral duplica-
tion of unpcr tract, the
upper  half of the left
hidney beng silent
Growth found at opera-
tion  nephicctomy  per-
formed A course of
iradiition was <ubse
quentlhy ginen but death
ensucd 6 months later
from lunp metastasis

b 97
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Fig 98 —Ncphroblastoma  Complex
tumour recently removed showing
well marked

Fio 99 —Nephroblastoma fn a ﬂmd

2 boy aged 5 years, who p'n:cntcd
with & krge rounded medial firm
abdominal tumour reminiscent of &
fibrowd. An exploratory laparotomy
wa performed but the growth proved
to be inoperable. Death emuwed 9
monthy Iater
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certamn extent it is possible to take a slightly more hopeful view of this radio-
resistant type of tumour We also see why a proportion of the tumours, as seen
chinically, fail to show any dramatic shrinkage mn response to radiotherapy

Relation of the tumour to the kidney

This also 1s variable The growth may be so mtimately intrarenal that the hidnev
tissue 15 reduced to a thin peripheral shell, and may even be no longer detectable
(see Fig 93) On the other hand, in not a few cases the neoplasm 1s almost entirely
extrarenal :

Fig 97 shows an embryoma occurring in the upper half of a double
kidney, this caused haematuria-which led to early diagnosis by pyelography
Fig 99 1s a pyelogram demonstrating a growth in the middle of a horse-shoe
kidney

Bilateral tumours are on record We have not recently met with an instance

Effects on the renal pelvis

The effects of the growth on the pelvis are important from the point of view of
diagnostic pyelography When the renal tissue and pelvis have been totally
obliterated, the pyelogram will draw a complete blank on the affected side It may
be noted that 1in a hydro-nephrosis of dimensions likely to be confused with an
embryoma, the pyelogram will be equally silent -

In the majonty of instances, however, some portion of the kidney remains
actively secreting and some fragment of pelvis available The pyelographic appear-
ance most often seen 1s of a distorted segment of the pelvic shadow situated
anywhere 1n the tumour area There may, however, be a normal pelvic segment
with gross distortion of the remainder

Dilatation of the pelvis 1s comparatively rare, but we have scen i1t on a few
occasions (see Fig 100) Generally speaking, if the pyelogram shows a hydro-
nephrosis of any size, doubt 1s thereby thrown on the diagnosis of embryoma

Mode of spread
The renal embryoma grows with alarming rapidity It 1s at first reasonably defined,
though 1t soon acquires fixation to surrounding structures by peripheral adhestions.
It 1s thus common to find 1t necessary at operation to excise adherent peritoncum
The adrenal 1s usually incorporated and removed with the tumour mass
Separation from the diaphragm and lumbar muscles seldom presents difficulty.
but 1n the later stages direct invasion of these may occur, probably through the
medium of rupture of softencd necrolic areas and escape of tumour cells Tanner
(1943) recorded a case of intraperitoneal haemorrhage from such a rupturc

The growth will push 1ts way into any available tube In onc of our cases
(which stll survives after 17 years) the upper ureter was filled with non-adherent
growth

The lymph glands i the vicinity of the renal pedicle and vessel roots are
usually enlarged and should be carcfully peeled away as they may be impheated

The simister characteristic, however, 1s the ready spread to the vems The
venous components of the tumour are very large 1ll-formed blood spaces, which
are readily invaded, and the way to the renal vemn 1s wide open (Fig 101 shows a
remarkable mnstance m which the growth can be seen extending up the vena Givd
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Frg 100.—Nephroblasgtoma Excretion
pyelogram showing dtortion and
somo dilatation of pehvis (nght
kidney)

Gl apsd 4 ysars. Tow tommonr in this

chm was and extended far down
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P 101 —Specimen from  the
Museum, the Hospital for Sick
Chlldren, showing A keft nephro-
blagtona with direct extension
of growth up the vena cava into
the right auncle This boy was
edmutted with severe haernaturia
and was too il for any operation
to be attempted

Frg 101
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aud actually fillingthe right auricle ) Intravenous embolic metastasis s the surgeon’s
nightmare 1n these grim cases ;

Lung metastases are the most common form of haematogenous dissemination
and are usually the immediate cause of death, but secondary growths may be seen
on occasion 1n the Iiver, peritoneum and elsewhere Subcutaneous deposits occurred
in two of our cases, one 1n the groin and the other 1n the scalp

Chmical features

Most of these growths are seen in the first 3 years of life, many 1n infants under
12 months, and not a few under 6 months The onset 1s mnsidious and there 15
usually no hint of anything wrong until a prominence 1s noticed 1n the child’s
abdomen In some cases, haematuria may occur and lead to early recognition
(see Figs 92 and 97) We have known 1t to follow palpation of the lump
Unfortunately 1t 1s not a common sign and the urine 1n most cases 1s perfectly
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Fic 102 —Kidney (left) removed from a girl aged 43 years showng the cffect of
irradiation on her nephroblastoma This child presented with a huge abdominal
tumour which shrank with dramatic rapidity under irradiation to the size
shown 1n this operation specimen Four months later the growth had recurred
locally and grown to a sizc comparable with the original tumour Despite
further rrradiation she died 6 months afier the nephrectomy

(B courtesy of the Journal of the Faculty of Radiologists )

normal When the child is first seen, the abdominal swelling 1s often vcrly oll)wocllls:
to (trained) mnspection, the tumour mass i1s very large and the growth alrcady
far advanced

In such circumstances when an embryoma 1s suspected, palpation ofdthtc 1:1?;}2
should be as gentle and brief as possible It 1s essential, of course, to deler
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¢ character and extent of the swelling, but this shonld be done without any
edless manipulation An embryoma should never be  pawed about  for teachung
irposes. this 18 very hkely to sign the child s death warrant The essential features
ving been determined by one observer no one else should repeat the palpation

wrracteristics of the lump

® typtcal tumour 1s felt as a firm rounded solid lump 1n the loin thrusting
rwards and extendmg inwards to the mid line or beyond The surface 15 often
bulated and softer areas may be distinguishable The tumour mass 1s dull to

FIG 103 —Photomucrograph ( x 90) of section showing differentiated smooth muscle
and fibrous tissuc.
By cowrtery of the Jowrnal of the Facaty of Rasdiologists.

ercussion though colon resonance may be recognizable on the anterior aspect.
| does not transilluminate
Indvidual tumours may differ 1in their siting. An upper pole tumour will
ormally be at a higher level and may bear some resemblance to an enlarged
pleen Lower pole tumours tend towards the ihac fossa
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Such a hydro-nephrosis will give a completely silent pyelogram, and this
though not unknown, 1s rare 1n embryoma (see above) In such a case cystoscop;'
may permit successful decompression through a ureteric catheter and so provide
final confirmation
Neuroblastoma —Distinction may be difficult but 1s usually possible The neuro-
blastoma 1s generally more deep-seated and medial 1 position, and more fixed
and nodular in character Outlymng nodules 1n the line of the sympathetic chain
are sometimes a feature (suggesting glands) The pyelogram 1s often of the greatest
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Fic 106 —Photomicrograph (>~ 100) of section showing mesenchymal tissuc with
cluster of epithelium
By courtesy of the Journal of the Faculty of Radlologists)

value 1n a doubtful case In the neuroblastoma the outline of pelvis and calyces
3s usually complete, but the whole pyelogram is displaced rather than seriously
distorted (see Fig 109) Calcified areas are seen 1 these tumours more frchucnlly
than 1n the nephroblastoma, but the point is by no means diagnostic (see Figs 109
and 111)

Pararenal teratoma —This exceedingly rarc growth must be mentioned as occurrng
in 1nfancy One instance was met with in an infant at Great Ormond Street and
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the growth successfully removed Its nature was suspected before operation from
the bony shadows in the skiagram Occasional cases have been recorded by others
(for example Campbell 1933)

Treatment of the embrioma

In the hight of present knowledge the compelling indications are operation at
the carliest possible moment 1t can safely be undertaken and ligation of the renal
vein as early and expeditiously as possible during the operation It 1s the writers
convictton that failure to keep these two over nding principles foremost in mind

Fro 107 —Photomucrograph ( x 90) of section showing development of cystic spaces,
(By comttry of the Jomrnel of the Facwlly of Radologistr.)

accounts for at lenst a proportion of the disappointing results in the cases in our
tenes Our expenence has convinced us that routine pre-operative therapy Is a
mistake

Decision as to immediate operation
tumours when seen are so massive that immediate operation clearly implies
a formidable hazard and considerable manipulation before the renal vein can be
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isolated If soft areas are chinically detectable on the tumour surface, the danger
of rupture during operation 1s a very real one It 1s 1n such circumstances that
pre-operative radiotherapy 1s still employed by us One may anticipate rapid
shrinkage and firming up of the tumour In many cases the shrinkage 1s quite
dramatic (see Fig 102, page 202) Unfortunately 1t 1s the softer, rapidly growing
and “‘undifferentiated’’ tumours which respond so strikingly, and these appear to be
the most highly mahignant Very rapid shrinkage 1s, in our experience, of 11l omen.

Followmng the preliminary irradiation, there 1s an optimum moment for
operation, namely within 7-10 days of the final dose After this period the reac-
tionary adhesions become progressively firmer and separation of the tumour 1s
likely to prove correspondingly more difficult, tiresome and dangerous

s

Operation
Preliminaries
A “‘drip”’ transfusion 1s usually started a few hours before operation, and blood
should be given 1f the haemoglobin percentage 1s unduly low The transfuston 1s
maintained through the immediate post-operative period as may seem necessary
Anaesthetics -

There 1s considerable risk in these cases of post-operative chest complications,
basal bronchitis and collapse This 1s minimized by intubation, avoidance of excess
of ether, suction of any undue secretion from the air passages and by post-operative
inhalations of carbon dioxide and oxygen at regular intervals for 48 hours

Transperitoneal approach
The most satisfactory approach 1s transperitoneal, through a paramedian inciston
extending from the costal margin to the pubis The post-parietal peritoneum
overlaying the tumour 1s mncised lateral to the colon (ascending or descending as
the case may be) The colon 1s then reflected medially and complete exposure
ensured The operator’s first objective 1s to 1solate and ligate the renal vein In
dealing with the smaller and more mobile tumours this presents little difficulty
Where the growth 1s more massive, some stripping and manipulation are a
necessary prehiminary, this should be done with the utmost gentleness and care.
When 1solated the vein 1s double-ligatured and divided, and the remainder of
the pedicle also The enucleation of the tumour then proceeds, all surrounding
tissues, perirenal fat, the adrenal, lymph glands and any adherent peritoneum or
muscle being included The enucleation should be unhurried and thorough, and
haemostasis meticulous The procedure 1s completed by replacement of the colon
and reparr of the peritoneum If thought advisable, a drain of corrugated rubber,
introduced through a loin stab, may be left 1n place for 48 hours, but this 1s rarcly
necessary Finally the abdomen 1s closed 1n the usual way.
“Lom’" approach
A transverse inciston from the mid-line 1n front to the spine posteriorly gives a
satisfactory enough access to most tumours, particularly those which are small
and mobile It 1s, however, seldom possible to expose and ligate the pedicle without
considerable preliminary manipulation of the tumour In fact the growth 1s usuaily
delivered before the pedicle 1s clamped and tied For this reason, operation through
the lom has been almost entirely superseded, though 1t has been employed in many
of our cases 1n the past
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Thoraco-abdominal approach
This affords perhaps the best access of all being particularly valuable m dealing
with a high lying tumour suspected of fixation

Provision must be made to ensure the requisite positive Iung pressure  With
the child in the lateral position the incision runs obhiquely from the spine along
the lower ribs and across the epigastrium to the nud Line antenorly The abdomunal
muscles ncluding the rectus are cut across and the intercostal space usually
that between the ninth and tenth mbs, incised throughout its length and the
pleurnl and pentoneal cavities lard widely open the nbs being fully retracted and
the exposure maintained by the use of a suitable self retaining instrument That
devised by Denis Browne 1s excellent The diphragm overlying the tumour
having been mased in the hine of its fibres the operation proceeds the same
effort being directed to hgating the renal vein as early in the operation as may be
feasible
Post-operative radiotherapy
This should be started as soon as possible Ideally the requisite  plant  should
be 1n the tame buiding as the theatre and the first dose may then be given
mmediately following completion of the operation Where this 1s not possible
treatment should begin on the earliest day that the child s condition allows of
the necessary journey

PARARENAL TUMOURS

The urological surgeon 18 often intimately concerned wath the diagnosis and
treatment of growths which anse 1n the adrenal gland or in the sympathetic chain
on the posterior abdominal wall and 1t 1s therefore appropriate to include here a
bnef descniption of these tumours They are

adrenal cortical tumours

neuroblastorna and ganglioneuroma, and

phacochromocytoma.
The last named 15 very rare and has been described 1n the section on hypertension
(Chapter 4)

Adrenal cortical tumonrs
Tumours of the adrenal cortex form an mteresting but comparatively rare group
of cases They may present because of the local effects of the swelling or because
of the endocrine disturbance consequent upon the excessive output of androgens
Both features may well be evident in the same child but non hormonal tumours
do occur and endocrine disturbance may result from a tumour too small to be
clinically obvious In the latter group of cases it may be impossible to distinguish
pre-operatively between tumour and hypertrophy of the gland

The hormonal disturbance 15 often descnibed under the general term  adreno-
genltal syndrome  but the effects in male and 1n female are quite distinct In all
cases of tumour the child has been normal at birth, but has Iater shown the
charactenstic vinlizing changes by contrast, adrenal hypertrophy starting m foctal
Iife may be responsible for female pseudohermaphroditism or 1n the male for
precocity already evident at birth. In both sexes growth 15 abnormally rapid,
muscular development excessve and centres of osnfication appear conmderably

09
Uc~14



UROLOGY OF CHILDHOOD

>

earher than in the normal child Fusion of the epiphyses 1s also premature so that
despite the rapid growth 1n the earlier years, the child may be ultimately dwarfed
compared with his fellows The blood pressure 1s usually raised In the male there
1s a precocious development of the external gemtaha The pemis 15 large and of
adult appearance, pubic hair 1s plentiful and the skin tends to be thick and coarse
The bodily form presents an impression which has been compared to “a burly
brewers’ drayman” The testicles do not partake in the development, however.
and spermatogenesis 1s very rare, so that the term ‘‘precocious puberty’’ 1s not
strictly applicable, nor do the boys adopt an adult attitude towards sex relations
In girls the precocity 1s hetero-sexual the clitoris 1s enlarged, hair of male distribu-
tion appears on the body and perhaps on the face, and the feminine contours
are lost

The excessive production of androgens 1s reflected 1n the increased excretion
of 17-ketosteroids, but the degree of virtlization 1s by no means proportional to
the amount of androgen excreted, and 1t has been postulated that in some cases
there must also be an excessive production of oestrogen Feminizing adrenal
tumours are rare at any age and, like Cushing’s syndrome, in which there 1s a
more widespread disturbance of adrenal cortical function, are exceptionally rare
in the early years of Iife

The tumour may be benign or malignant In the latter case it 1s often of rapid
growth and presents as a sohid mass with uneven surface 1n the upper loin and
hypochondrium, fixed to its surroundings and displacing the kidney downwards
In early cases, however, and with the benign tumour, the swelling 1s not clinically
obvious and 1ts localization may be in doubt Pyelography may demonstrate
displacement of the associated kidney (see case V P, below) or the actual outline
of the adrenal gland may be demonstrated n skiagrams following insufflation of
oxygen into the perinephric space

Treatment

Where the tumour 1s malignant, the prognosis is naturally very poor A temporary
regression of symptoms may be obtained by surgical removal of the growth, but
recurrence and metastasis are the rule (see case A S, below) Happily this 1s not
always so (see case VP beclow) In the less common benign tumours there 1s a
reasonable prospect of permanent cure If only hypertrophy of the gland 1
discovered at operation, some regression of the virthzing changes may be obtamned
from a partial resection, but a recurrence is Itkely as a result of hypertrophy on
the opposite side (see case J A, below)

Surgical excision of tumours should be attempted 1n all cases n which meta-
stasis has not occurred, and very large and even fixed growths may sometimes.
with due care and patience, be satsfactorily removed In simple hypertrophy
removal of one entire adrenal and up to three-quarters or more of the other may

have to be considered

CASE RECORDS .

1 VP, female, aged | year 3 months Carcinoma of right adrenal—removal—cure "
Referred by Dr Wyllie This Iittle girl resembled 1n staturc a child of 3 ,\carﬂ..\\ l‘q

a dushy red facics, excessive growth of pubic hair, huge nymphac and prominent brL:Hhl ‘
An adrenal tumour was suspected Under anaesthesia a small tumour was palphle
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in the right adrenal area and tbe corresponding kidney was depressed os demon
strated pyelographically (see Fig. 108) At operation the right adrenal was removed
with a small growth measuring 3 » 2> 2 centimetres. The histology showed this to be a
carcmnoma. The child was given post-operative mdiotherapy
Eighteen months later the child was well The pubic hair had vanished and her
appearance was normal Now B8 years later she remams perfectly well
2. AS male aged 11 years. Carcinoma of adrenal—fremoval—temporary success only
Referred by Dr Wyllre. Ths child had been perfectly normal until 6 months before
admission when he began to get very fat and suffer from spots on the face On exarnina
tion he was 2 {arge fat boy with a round red face suggesting  the brewers drayman
type. The keft kidney was palpable in the abdomen and appeared to be pushed down
by a tumour above {t The genutalia were well developed and there was a considerabke

Fra 108 —Retrograde pyclogram
showing downward displace
ment of rght kidney by a
cortcal  adremal  carcinoma
Tumour removed from an
infant girf aged ! year 2 months.
Ahve and well (§ yeany)

growth of hair in the pubk region and in the axidze Blood pressure was 165/135
A skull skiagram showed a normal pituitary fossa. Intravenous pyelography confirmed
the downward displacement of the left kidoey and at opration a large adrenal tumour
wis removed This was reported as histologically carcinoma  Afier operntion there was
& very strilung and rapid improsvement in hrs appearance and within a few months he
was a normal boy Twelve months after operation the tumour and the chnical man(
festations recurred and he died after 15 months.
3 JA. maie, aged 5 years 9 months, Adrenal hypertrophy
Referred by Dr Wyllie The boy was normal at birth but at the age of 18 months his
pANS
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mother noted that his gemitalia were becoming abnormally large His growth then
proceeded rapidly and he was considerably 1n advance of his elder brother No tumour
could be felt on chnical examination and the intravenous pyelography was normal
17-ketosteroids=18 4 mulligrams excreted 1n 24 hours A laparotomy was performed
the left adrenal felt normal but there was a lump at the upper pole of the right kidney
This was approached at a later operation from the loin The supra-renal was found to
be enlarged but there was no evidence of tumour A portion of the gland was resccted
There was perhaps a shght improvement after the operation, but 4 years later the boy
1s considerably advanced 1n appearance, his bone age 1s estimated at 16 years (chrono-
logically aged 9), and ketosteroid excretion is 22 milligrams per 24 hours The penis 1s
large but the boy’s mentality 1s normal for his age It s felt that in this case more
extensive adrenalectomy should have been done

Neuroblastoma and ganglioneuroma

These two tumours both arise from primitive nerve cells, 1n the former, differentia-
tion 1s poor and the growth extremely malignant n the latter the cells are more
mature and the course correspondingly bemgn No hard and fast distinction 1s
possible, however, and intermediate forms are not uncommon, while maturation
of cells in a tumour mmitially malignant has been observed

Neuroblastoma and ganglioneuroma are not found in the central nervous
system, but in connexion with the autonomic ganglia and with the medulla of
the adrenal glands Willis (1948) estimates that one-third of all these tumours
arise from the adrenal and another third from the abdominal sympathetic system,
1n both of which situations they are of importance to the urologist The primitive
nerve cells from which they are formed (sympathogonia) migrate from the central
nervous system nto the retroperitoneal area where differentiation into sympathetic
ganglion cells and adrenal medullary cells takes place Migration 1s occurring
during a long period of foetal and perhaps of post-natal hfe, the tumours dre
formed only from these undifferentiated cells and are therefore truly embryonic
in character (Willis, 1948) They are therefore found predonmunantly 1 young
children, though the more bemign varieties may not present until Jater in hife

Pathology

Histologically the most malignant of the neuroblastomas consist of small round
or polygonal undifferentiated cells arranged without any distinctive pattern, and
there can be little doubt that many of the tumours formerly diagnosed as rctro-
peritoneal sarcoma or lymphosarcoma come within this group In some of the
tumours, the cells are arranged 1n characteristic roscttes with central differentiation
of young nerve fibrils When seen, this appearance suggests an carly stage of
differentiation  Arcas of necrosis and haemorrhage are common and calcification
may occur The tumour 1s commonly of rapid growth wnd metastasizes carly
Infiltration of the retroperitoneal plane, with mvolvement of the adjacent viscerd,
has occurred 1n most cases by the time they present for treatment The dlS(l‘lbll(lO'n
of metastases 1s variable. there may be massive involvement of the hver (Pepper's
syndrome), but more often the sccondary deposits are scen farther aficld part-
cularly 1n the skeleton, notably in the skull and long bones Sir Robert Hutch)so;m
(1907) described the group in which cranial and orbital dcpoeltq. assocrated with
evophthalmos, were the prominent features (Hutchison’s syndrome) 1t was
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formerly thought that tumours of the right adrenal were always associated with
the Pepper type and those of the left with the Hutchison type of dissermination
The truth 1s not so simple Metastatic deposits n the liver (Pepper) are certainly
much more commonly associated with a primary growth in the rght adrenal
but with the Hutchison picture the pnmary growth may be found on the right or
left indiscnminately The bone metastases may be purely osteolytic but sclerosis
is not uncommon and the appearance of the spine and pelvis sometimes resembles
Paget s disease Wyatt and Farber (1941) comment upon the frequent symmetrical
arrangement of bone secondanes Willis (1948) has demonstrated that the onion
skin  lamination of tumours of long bone, previously regarded as characteristic
of Ewing s sarcoma, may also result from neuroblastoma secondaries

In the ganglioneuromas cellular differentiation has proceeded further than in
the neuroblastomas nerve cells may be easily distinguishable mult: nucleated
cells resembling the normal ganglion cells are not uncommon and a tangle of
perve fibres may be found A case in which the histology was onginally neuro-
blastoma, but which underwent sponteneous evolution to the ganghoneuroma
appearance, was first reported by Cushing and Wolbach (1927) and many subse
quent authors have been impressed by the possibiuity of this type of maturation
(see Fig. 111) By contrast, a tumour which has been apparently quescent for
some years may suddenly take on a malignant character Gaanglionéuroma may
be an entirely benign and encapsulated tumour of very slow growth but local
infiltrauon and fixation to adjacent organs 1s common in the intermediate forms

Clinical features
Neuroblastoma occurs with approximately the same frequency as nephroblastoma
and 1n much the same age group that 1s under 5 years The sexes are equally
affected Ganglioneuroma 1s very much less common and more likely to be seen
1n older children In tumours of the adrenal area the malignant variety unquestion
ably predominates The first sign to be noticed 18 often the abdomrmnal swelling,
but genera) symptoms of ill health lethargy loss of appetite pallor and wasting,
are promnent features and tend to appear earlier than in the renal growths There
15 often a complmint of pain and 1t would seem that these growths involve a retro-
pentoneal somatic nerve at an early stage In some cases secondary deposits
notably those of the Hutchison type may be the earliest evidence of the condition
Stern and Newns (1937) have pointed out the sigmificance of bone pains as an
early indrcation of metastasis

In tumours ansing from the adrenal area the abdominal sweling may be
indistinguishable from a nephroblastoma, particularly of the extrarenal type The
neuroblastoma, however 1s more deeply placed, 15 usually more central and 1s
apt to cross the mud lne The tumour feels more nodular fixed and of indeter
munate hmt. Distinctive outlying nodules are not infrequently present In tumours
ansing from the sympathetic 1n the lower [umbar region the distinction from reaal
growths does not present the same difficulties the neuroblastoma 1s close to the
mid hine and fixed to the postenor abdomunel wall Calcification may be seen on
a plain skiagram more commonly in the neuroblastoma than in the renal embryoms
1t may take the form of a uniform stippling throughout the tumour area or there
may be irregular confluent masses The pyelogram often affords more rehable
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FiG 109 —Excretion pyeiogram showing dis-
placement without distortion of left pelvis 1n
a neuroblastoma of the adrenal Note the
calcification Girl aged 5 years
(Bs courtess of Edward Arnald & Cn)

Fic 110 —Retrograde pyelogram from an
infant girl aged 10 months showing dis-
placement of the left ureter by a pelvic
ncuroblastoma

Duning an attack of enteritis a lump was discovered
in the left pelvis rounded firm and fixed to the
posterior wall At operation a solid tumour the stze
of a tenmis ball and purple 1 colour was enucleated
from the root of the mesenterv of the lawer pelvc
colon The histology was that of a neuroblastoma
of high mahgnancy The nfant’s recovery Was
uneventful and <o far she remawns well
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evidence In the adrenal tumours the renal pelvis 18 charactenstically displaced
and rotated downwards and outwards withaut suffering any sigmficant distortion
(see Fig 109) By contrast 1 renal growths even where displacement 13 the most
promunent feature some defimite distortton of the calyceal pattern 1s the rule
Neuroblastomas arising below the kidney commonly displace the ureter (see
Fig. 110) and may compress 1t causing a hydro-nephrosis Radiological investt
gation of the bones and lungs should always be undertaken

Treatment

Surgrcal exctsion must always be the primary aim of treatment, but local fixation
or metastasis all too frequently renders this impossible The operative procedure 1s
as for renal embryoma and the thoraco-abdomunal route should be employed The

tomours are often excessively friable, and where the extent and attachments of the
growth appear very formudable 1t is better to abandon the operation rather than
nisk the extrusion of tumour substance and haemorrhage, which will result from
ruptunng the capsule duning heroic attempts at removal A biopsy however

should then be taken The more benign varieties and the ganghoneuromas may be
encapsulated and removed with comparative ease Neuroblastomas are radio-
sensitive though they never shrink with the same rapidity as do most of the Wilms

tumours, and the ultimate results are disapponting. At the Hospital for Sick
Children all those tumours which have arisen wathun the adrenal itself have been
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fatal, but the possibilities of maturation and of spontaneous shrinking have been
emphasized by Farber (1940). Tumours arising 1n the extra-adrenal elements of the
sympathetic chaimn, however, would seem to be somewhat more hopeful since,
among this comparatively small group, there are a few survivors. Many chemo-
therapeutic agents reputed to control malignant disease have been tried out on the
neuroblastomas, but have so far bsen, 1n our experience, uniformly disappointing.



CHAPTER 14

CONGENITAL EXTERNAL ANOMALIES

HYPOSPADIAS

THE embryology concerned 1n this deformity has been fully outhned in Chapter 6
The anomaly represents an arrest of development resulting 1n failure of closure
of the urethral folds of varying degree Thus the terminal onfice may be. (1) in the

coronary sulcus (glandal or coronal type) (2) at any point along the shaft of the

penus (perile type) and (3) 1n the penneum 10 which case the labioscrotal swellings

have also failed to unite (perineo-scrotal type) In these extreme cases the existence

of a vaginal pouch may render determination of sex difficult {see Chapter 16)

Assoctated anomalies 1n canalization of the urethral plate determine various
appearances which will be seen on the glans There may be a complete gutter or
2 blind pit at the site of the normal meatus. Not infrequently blind lacunae which
as can be very simply demonstrated by drawing the two wings of the hood together
may be a centimetre or more 1n depth, occur along the course of the glandal
urethra.

The charactenistically hooded appearance of the prepuce is due to the ventral
defect caused by failure of the lateral folds to close and their resulting retracture,
on the under-surfaces of the glans when the prepuce assumes a normal aspect
except for the ventral Incision

Most important from the point of view of treatment 1s the ventral curvature
of the penis (chordes) which 10 some degree almost always accompamies the
deformty

In the simple coronal type the glans is often angled ventrally a deceptive
appearance due to absence of substance on the under-surface and not to any
remediable tissue contracture In the pemile and perineo-scrotal types chordee,
so commonly present, 1s attributable to the short urethra, failure of the corpus
spongiosum which 15 represented by a flbrous cord, and also to fibrosts along the
ventral surface of the corpora cavernosa The tethered penis cannot grow untl
itis adequately freed The first step in reconstruction therefore consists in separating
the urethra from 1ts forward attachment, displacing 1t backwards so that the true
length of the defect becomes mamfest, and at the same time carefully disposing
of all assocated anchoring fibrous tissus In this way the penis 1s straightened
and expansion and growth made possible,

The termunal urethral meatus particularly in the coronal and penile types, 1s
very often muwute and in infancy may be difficult to find unul demonstrated by
the passing of urine It may be necessary to dilate the opening with a probe or
even to carry out a formal meatotomy (see Fig. 112)

Since the developmental error 1s 1n all cases distal to the uninary sphincters,
there 13 no inherent defect of bladder control
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Treatment
Infancy
The problem usually presents first in infancy, when the points to be determined
are (a) the degree of the deformity, (b) the adequacy of the urethral orifice. and
possibly, 1n the perineo-scrotal type, (c) the sex of the child

A “‘pin-hole’” meatus will require immediate operative relief, either by dilatation
or meatotomy, since some degree of retention may be caused

In the perineo-scrotal cases the possibility of female pseudohermaphroditism
should always be borne 1n mind The existence of a vaginal orifice and absence
of testicles are always suggestive The infant should be kept under observation

i e e L DS MR - » - -

. - g -~ o
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Fic 112 —Penile hyvpospadias 1n a child aged 4} years

untl further mvestigations become feasible (for instance, utero-salpingograms,
17-hetosteroid estimations) and for obvious reasons these should not be long
delayed (see Chapter 16)

Decision as to operative treatment develoned
Coronal (13 pe 1).—In this minor degree the pents 1s straight and properly cui. op ‘
Normal function 1s assurcd, the urinary stream will be directed forware x, IF .l
natural manner, and there will be no wettng of trousers In later hfe the defec
1» no deterrent to the founding of a famuly
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The ventral deficiency of the glans (pseudochordee) which 1s a more obvious
disfigurement 1n some cases detracts in no way from function There seems there
fore no adequate reason for any serious operative interference n cases of this type
moreover damage to important local sensitivity 1s ikely to make such attempts
positrvely harmful

The cosmetic appearance may be greatly improved by an appropniately modified
arcumersion 1n later childhood and any blind pits 1n the glans for example may
be laid open at the same time 1f thought necessary we would however deprecate
any procedure designed to restore the glandal segment of the urethra

Penile and perineo-scrotal (fypes 2 and 3) —In many of the cases 1n this group
the urethra opens well forward on the penis though short of the coronal sulcus
and there may often be some degree of true chordee the urcthra betng in reality
shorter than 1t appears It 15 useful to call this vanety pre-penile to distinguish
1t from the coronal type with which 1t 1s sometimes confused In the true pre
penile case the unnary stream 1s Dikely to be directed downwards and growth
of the pemis hampered Reconstructive surgery 1s therefore usually desirable

In all the more severe degrees of penile and penoscrotal deformities operanive
treatment 1s required In most, imtial correction of the chordee 1s necessary
followed Jater by reconstruction of the urethra

Age of operation

It 15 generally recognized that restoration of normal masculine mictuntion must,
1f possible, be achieved before the school age, say 5 to 8 years For psychological
reasons 1t is obviously important that the boy at school should pass unne like his
fellows

The preparatory first stage, the correction of the chordee 1s undertaken as
carly as possible preferably at 18 months to 2 years so that the fullest opportunity
may be afforded for expansion and growth of the penis The final reconstrucnion
may then be planned for the 5th to 7th year

Operation stage I

Assuming that chordee 1s present the first necessity 18 to straighten the penis
Though this 1s not unduly difficult care 1s necessary if the best chance 1s to be
given to the subsequent plasuc procedure
A transverse incision 1s made on the ventral aspect, well forward of the urethral
onfice and close to the glans This incision should be long enough to expose both
corpora cavernosa laterally and extended into the prepuce on either side (see
Fig 113) By wide undermining with fine blunt pointed scissors the under surface
of the perus 15 laid bare and the contracted fibrous remnant of the corpus
spongiotum 1s exposed This 15 freed and dissected from before backwards and
the urethra then gradually recedes towards the penineum demonstrating the full
extent of 1ts shorterung. When the urethral onfice sits comfortably without tension
the fibrous tag is tnmmed off All further laternl flbrous bands are now divided,
great care being taken not to injure the underlying corpora cavernosa The onginal
transverge 1ncision 13 now approximately longitudinal and 1t 18 further lengthened
by splitting and undermmng the incised prepuce freely The wncision s finally
cloged vertically by sutures of fine unhardened cat gut passed on atraumatic
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needles. Any possible tension 1s relieved by making a mid-dorsal incision through
the skin of penis and prepuce, spreading the edges widely as advocated by Brownc
(1950). The penis may be wrapped n ribbon gauze, soaked in acnflavine and
paraffin, or strapped to the pubes with Elastoplast over a suitable pad to ensurc
dorsiflexion.

Following the successful completion of stage I, normal growth of the penss
is to be anticipated, and as much time should be allowed for this as possible In
certain cases hormones may help (testosterone pellets, 200 muilligrams, one or

two, according to age, buried 1n the subcutaneous fat of the abdomunal wail or
buttock)

Fic 113 —Hypospadias
Operation  Stage |
Repair of chordee

Operanion, stage I, Age 5-7 years r

Many ingenious operations have been devised and advocated sn the past uﬁg
refashioning the urethral tube Some which have been described v.cré:‘q u
unsuitable for small children, and by and large the results left much to be us‘xrm.
The proneer work of Edmunds, and more recently of Denis Brov.n%.] I,;l~'1it\(:1(lu
pletely changed the prospect for the boy unfortunate cnough to be a dxc ¢ A
this dcformuy Those of us who have been privileged to see the mo c‘rr;)ut o
Brow ne operation 1n action, and to pracusc it under hys guzd.l'ncc, f:.lnn(wl B
that thss operation will come to supersede all others, at any rate n ¢ 1, dhooe
The technique 1s not too difficult for the **average competent surgcn& “n r;f ”“.
and the immediate results are remarkably sausfactory. Any brea o“‘“m“nc

suture hine, or formaton of fistulae, 1s rarc (3 instances tn 50 operations .
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1949)) The new urethra 15 of adequate size and appears to remain so It may of
course be said with truth that no final judgement can be given of any such
operation until the patuent has reached adult life, and the evidence as yet only
extends for 4 or 5 years All that can be said 15 that so far there 1s no sign of post-
operative contraction whenever Browne s techmque has been faithfuliy followed
There are of course possibilities of error 1n the performance of the operation and
no wntten description however adequate, can take the place of visual demon
stration We would urge any surgeon before embarking upon the operation to
see 1t done, either by the master or a competent disciple The following account
of the operation 1s based entirely upon Browne s own description as published
in Techniques In British Surgery, Opportunity 15 taken to stress those points
m the procedure at which mistakes are apt to be made by the inexperienced.
Browne s own description 1s extensively quoted

Before embarking on the operation at all 1t 18 essental that the ground should
have been sausfactonly prepared that 1s that the result of stage I (relief of the
chordee) should be completely successful, the penis straight and reasonably well
grown the skin of the under surface smooth and supple, and the scar of the
onginal ncision not unduly noticeable. Such a desirable result does not always
follow the initial operation and there should be no hesitation whenever 1t seems
necessary in carrying out a further preliminary tnmming by excising scar
lssue

In those uncommon 1nstances where no preparatory operation for correction
of chordee 18 necessary the foregoing does not, of course, apply

It 15 1mportant also to ensure that the ectopic urethral meatus 1s of adequate
size, since this must not constitute a narrow potnt when 1t 1s incorporated n the
new urethra, Browne very wisely stresses the need that the over all calibre of the
new urethra should be adequate to permut of the introduction of a cystoscope
1f 1t should ever be necessary It 1s important therefore before embarking on the
final stage to assure one s self on this pont. If the urethral outlet seems too small
1t should be fully enlarged by a meatotomy if necessary and further operation
postponed for the moment

Principle of the Denis Browne operation

Before descnibing the further steps of the operation 1t 1s pertinent to enunciate
the pnnciple upon which it 1s based Dents Browne wrtes as follows, speaking
of post-operative urethral fistulae 1n general  They differ from similar fistulae
clsewhere 1n the body in being lined with epithelium indistinguishable from that
of the surrounding normal surface and m not being enaircled by scar tissue
with 1ts 1nevitable tendency to contract. In consequence they have no tendency
to close spontaneously It will be seen that these fistulae have just the properties
desired for an aruificial urethra and 1t 15 on this curious immunty of the pemle
skin and subcutaneous tissue from keloid or contraction that the recommended
operation 1s based It consists, 1n fact in the deliberate formation of a fistula to
end all fistulae A smmple stnp of skin when buned beneath the surface 15
enough to form this permanent fistula a hollow tube 1s qyickly formed by the
growth and rolling up of this stnp and the urethral lumen can 1n this way be
profonged up to the tp of the pems by a comparatively smple operation
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The operation

Urethral drainage of the bladder —Diversion of the urtnary stream from the
operation area 1s essential, and Browne has emphasized the defects of supra-pubic
drainage Even with continuous suction, escape of urine into the urethra occurs
sooner or later, causing the child great pain, flooding the wound, and leading
almost 1nevitably to breakdown of suture lines Urethrostomy drainage of the
bladder avoids this drawback and has proved emnently satisfactory tn practice
Browne’s method of introducing the drain 1s as follows: A Malecot catheter 1s
selected of such a size as will be a reasonable fit Mounted on a sound and well
lubricated, this 1s passed into the bladder. When urine flows, the sound 1s with-
drawn shightly and turned through 90 degrees, so that the tip stands out n the
perineum The sound 1s then held by an assistant and the operator fixes the tip
with his left finger and thumb, exactly in the mid-line of the perincum With the
diathermy knife, a small incision 1s made and deepened until the rubber of the
catheter 1s seen The point of the.sound 1s then nsinuated 1nto the wound so that
the catheter can be readily grasped by forceps The hold must be adequate and
firm lest the catheter slip back on withdrawal of the sound, which 1s the next step
The catheter 1s now carefully manoeuvred backwards along the distal urcthra,
until 1t emerges through the perineal incision If bladder urine 1s then found to
be stll flowing freely, the catheter 1s spigoted and ‘‘stitched to the skin by two
linen sutures, tied tightly round the tube and loosely in the skin so that they do
not cut out. If this 1s not done, even the best behaved child may pull the catheter
out, particularly when half asleep ™’

The whole manoecuvre sounds and looks casy, but there are pitfalls In incising
the perineum 1t 1s absolutely essential to keep strictly to the mid-hne, otherwise
unpleasant haemorrhage from the corpus veins 1s met with In one of our own cases
this proved a serious mishap causing us considerable anxiety for some days

It 1s important to keep the urethral incision as small as possible, that 1s, the
catheter should completely fill 1t This ensures rapid closure of the fistula after
subsequent withdrawal of the catheter

During the mampulations, the catheter may easily be withdrawn from the
bladder If urine fails to flow, the catheter must be manipulated 1nto the bladder
beyond all doubt before 1t 1s fixed by suture

“The end of the tube 1s later connected up to a reversed WollT's bottle, giving
a suction of about a foot of water, which will be enough to keep the bladder
cmpty without discomfort ™
Tashiommne the new wrethra —An mciston 1s made as outhned 1n Fig 114 (a).
encirchng the urethral onfice and extending above to the glans The strip of shin
enclosed should be of adequate width One of the common mistithes ofmcvcpcrtcncc'
v to mahe the strip too narrow, and this will result 1in an unsuccessful narrow
urethra On the other hand. 1t must not be needlessly wide or the covering flaps
are Iikely to prove inadequate

The ’Lucrf:l flaps are qnow widely and freely undermined by gentle ghsxccln}on
ustng fine scissors on the Mayo principle Special attention must be piid 1o trns
undermining below the urethral opening 1n the direction of the perincum So \)t;
as possible the lowest pomnt of suture, when the flaps are united, should he we
forward of the old urcthral opening When this part of the underpumng unvolves
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Fia 114 —Hypospadas. Dens  Browne
operation
{a) Incsion and fashioning of flap—penneal
urcthrostomy drainage tube in posi-
ton smte of stab dmun in scrotum
indicated,
(6) dorsal incluson for relief of teruion.

Fxa 115 —Hypospadiss. Denis Browne
openation Suturing of flaps
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the scrotum, stab wounds are made on either side at the deepest pomt of the
post-urethral pouches so formed to allow ready escape of blood which might
otherwise collect in the scrotal tissues and possibly lead to infection (see
Fig. 114 (a))

The whole undermmming process must leave the flaps so free that they “‘come
easily together like the sides of a loose double-breasted coat”’

Next “‘a triangular piece of glans 1s made raw on either side of the situation
of the new meatus, this being most easily done by shaving the skin off with sharp
scissors’’

Dorsal incision —*“The necessary relaxation for the joining of the lateral flaps
over the urethral strip 1s gained by a simple longitudinal cut all the way down
the dorsum of the pemis (Fig 114 (b)) This may be made before or after the
stitching of the flaps and 1s left to epithehalize itself It does this with the character-
1stic local lack of contraction.”

Tension sutures —The flaps are now sutured The following 1s Browne’s descrip-
tion “‘These sutures should be what I call the ‘double-stop’ type Their hold 1s
due first to a stop on the skin, and second to a stop on the suture itself When
employed on the penis the skin stop 1s formed of a glass bead about 4-inch 1n
diameter, though elsewhere buttons or plates of appropriate size may be used.
The suture stop 1s formed of a small section of soft aluminium tubing, which 1s
crushed where needed by strong forceps, an old artery forceps with the jaws
shortened to 1 inch or so will do admirably I have found alumiium the orly
suitable metal for this purpose, lead 1s too soft and shppery, and most other
metals too hard (Fig 115)

““These sutures are mserted as shown 1n the drawing, taking 1in a generous
bite of the tissues on either side, but great care must be taken not to draw them
too tight* as that would produce necrosis of the delicate skin 1n their grasp The
beads should be brought together, and then the one to be fastened withdrawn at
least }-inch before the suture stop 1s clamped down
Skin sutures —*“The skin edges of the cleft are now brought together with
extremely fine and carefully applied sutures of cat-gut, taking the minutest possible
grasp of their edges There should be no tension whatever upon this line, the
sutures merely having the task of adjusting and preventing inversion’. (See
Fig 115

g“Fm;lly the newly constructed ventral surface of the penis 1s pulled well up
on to the glans, so that 1ts raw undersurface 1s aganst the raw patches ma’c}e on
either side of the new meatus, and there it 1s sutured firmly into position

Dressing —**This 1s simply a spray of penicilin and sulphonamide powder, the
operation area being otherwise left open to the air This powder, mixed with
exudate, produces an antiseptic scab of the kind approved by Lister, and healing
proceeds very well under 1t ™’

After-treatment —‘Pemcillin injections are kept up for the first week after opcm’-
tion, the aseptic healing usually obtamed by them being well worth the extra
discomfort The tension sutures are removed at the end of the week by cutting
between the two elements of the stop As the beads by this time are usually

*The ntalics arc ours
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embedded more or less deeply 1n swollen and sensitive skin the advantages of
this method of cutting are obvious, The drainage of the bladder 1s kept up for
ten days ond the openung 1 the penneum usually closes within three to five days
later

ECTOPIA VESICAE AND EPISPADIAS

Anatormy

Ectopia vesicae and epispadias are most tmportaft types of a group of deformities
which have 1n common some deficiency n the md hine of the infra umbilical
abdominal wall In the typical case of ectopia vesicae the defect 13 complete, the
anterior bladder wall absent and the vesical mucosa prolapses through
the abdommnal wall defect The umbilicus which is rather lower 1n the abdomen
than normal 15 represented by a scarred-area at the apex of The bladder occasionally
with an associated ventral herma At the base the tngone can be scen and in the
male 1n whom thus deformity 1s somewhat more common the posterior urethra
15 la1d open between the widely separated pubic bones so that the verumontanum
can usually be identified The perus 1s short thick-set and uptilted, the crura
being widely apart on the 1schuo-pubic ramui The urethra forms a groove on the
dorsal surface of the pems lying above the corpora cavernosa. The prepuce is
spht dorsally but has a normal frenum ventrally and the faint median raphe on
the under-surface of the penis can be made out. The scrotum 13 normally fused
but may be empty (see Fig. 116)

With lesser degrees of the defect the umbilicus lies above the bladder which
though deficient anteriorly forms a definite sac within the abdomen The bladder
1tself may be covered 10 leaving a defect only of its sphincters and of the urethra
—the common type of epispadias (see Fig. 117) In still milder forms the sphincters
are present and preserve continence, leaving only the characterisuc geformity of
the pems Occasionally as has been pointed out by Thompson (1937) there mav
be a few strands closing over the bladder neck even with the fullv ectopic
bladder

In the female with complete ectopia a vaginal onfice can usually be found
below the bladder at about the level of the pubic ramu the vagina 1s short and the
cervix near the surface, The clitons 15 drvided and forpcd below and posterior
to the urcthra (Fig 118) Epspadias in the female 15 the only form of this anomaly
which 15 iable to be overlooked though 1t cannot be mistaken by anyone famthar
with the condition The urethral meatus more or less normally placed, appears
as & wide transvense shit and the urethra 1tself 15 30 short and wide that the tngone
may be visualized by a simple retraction of 1ts margins. The clitons 1s bifid and
each haif Jies lateral or postero-lateral to the urethra while anteriorly a broad
area of glabrous skin stretches upwards to a deficient mons venerts (see Fig. 119)
The symphysis pubss 1s commonly un umted but the degree of bony fusion bears
no relation to the integnty of the urinary sphuncters and 2 normal symphysis may
be associated with complete incontinence

The separation of the pubic bones 15 associated with some mstability of the
petvic ring which often produces a curtous waddling gait, The weakened condition
of Ll:c musculature of the pelvic floor may be evidenced by recurrent rectal
prolapse
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Among the minor forms of the ventral mid-line defect are the ‘‘pubic umbilicus®
(an umbilicus placed low in the abdomen but unassociated with bladder disorder)
and perhaps the short dorsal para-urethral ducts which lie immediately beneaﬂ;
t}lle skin of the dorsum of the pems and have an epispadias-like opening on the
glans

Embryology

The embryology of the mid-ventral defect has not yet been satisfactorily worked
out, but the final solution of the problem will probably be upon the lines suggested
by Wyburn (1937) This author believes that in the very early embryo (embryonic
disc stage) there 1s a primitive contact of endoderm with ectoderm 1n the region
between the allantoic diverticulum of the yolk sac and the tail bud (which repre-
sents the caudal extremity of the primitive streak), elsewhere, even 1n the earlest
embryos, some mesoderm intervenes between the two primary germ layers With
the formation of the tail fold and of the hind gut, this area of contact between
ectoderm and endoderm comes to lie between the tail and the body stalk, and
the caudal part of 1t forms the cloacal membrane Normally the craniil part of
the area 1s invaded by mesoderm from either side, and the fusion and growth of
this mesoderm 1s responsible for the separation of the umbilical stalk from the
region of the cloaca and for the formation of the infra-umbilical abdomnal wall,
the genital tubercle, the symphysis pubis and the anterior musculature of the
bladder Should failure of this mesodermal invasion occur in whole or 1n part,
the cloacal membrane consisting of the single apposed layers of ectoderm and
endoderm will reach from the tail to the umbilicus, and when it ruptures the
bladder will be left widely open Such an origin for ectopia vesicae entails a
deviation at an extremely early stage at which even the normal processes of
development are far from clear The occasional association of ectopia with gross
deformities of the gut and of the hind end of the body also suggests a very early
deviation ,

It must be recognized, however, that even in complete ectopia the infra-
umbilical mesoderm, though misplaced, 1s not entirely deficient and the gemtal
tubercle and 1ts denivatives are present The under-surface of the epispadiac penis
shows evidence of a median raphe under which may be felt a fibrous cord,
suggesting that some process similar to the normal fusion of urethral folds has
occurred Moreover, although the bladder and posterior urethra have the appear-
ance of the normal passages laid open, the pemle urethra hies dorsa' instead of
ventral to the corpora cavernosa, a situation which demands a perversion of the
normal development rather than a simple failure of mesodermal fusion

Ectopia vesicae

Chnical picture

Ectopra Vesicae 1s one of the most grievous of congenital deformities and reduces
an otherwise normal child to a pitiable state of misery and loneliness The exposed
vesical mucosa 1s acutely tender to the touch and the unmanageable incontinence
leads to a severe excortation of the surrounding skin The waddling gait produced
by the instability of the pelvis 1s aggravated by the desire to avoid friction to the
raw area, and recurrent prolapse of the rectum may place onc more handicap
\spon this already overburdened child
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With the passage of time, particularly if the urine has been diverted the
mucosa of the upper part of the bladder tends to undergo squamous m~toplasia
and to take on the appearance of skin Where it 1s sodden and nfected, however
the mucosa looks angry and osdematous and microscopy may show glandular
metaplasia If the condition 1s allowed to persist to adult life there 15 a certan
danger of neoplasia complicating the chronie infection

Treatment
The object of treatment 1s to attamn continence to ehmunate the tender exposed
mucosa and to produce an approximation to the normal app-arance of the
gemtalin Continence can almost always be achieved followng a penod of training
by transplantation of the ureters into the bowel and our experience leads us to
believe that this operation s not attended by serious complications 1n cluldhood
and that after 1t renal function remains surpnsingly good Subsequent plastic
procedures are, of course undertaken but it cannot be pretended that a child
without a bladder 15 a$ good as a chuld possessing one, and the small boy who has
of necessity to adopt the sitting position for micturition 1s not likely to escape the
awareness of his nfenority or the ndicule of tus fellows Reconstitution of the
bladder 13 therefore the 1deal of surgical ambition and where there 1s a prospect of a
capacious organ attempts at reconstruction may be justihable It cannot be
clarmed, unfortunately that a thoroughly satisfactory method of achieving
contience has yet been devised In some cases the bladder area 1s 50 small that
no hope can be entertained of formuing an organ of adequate capacity in many
however the construction of a saccular bladder presents no particular difficulty
though 1t 15 wiser to close the defect 1n the abdominal wall by the rotation of lateral
flaps rather than by simple mud hine suture A tubular urethra can be formed by
burying the mucosal stnp and approximating the superficlal tissues, but there
1s apt to be some trouble 1n closing the fistula at the junction of bladder and
urcthra It 13, however in the final stage—the achievement of continence—that
most reconstructions have failed, and reports of successful cases are extremely
rare Young (1942) was able to form an adequate sphincter 1n a girl by excising
the antertor part of the reconstructed bladder neck and by wrapping the surround
ing tissue about 1t Michon (1948) reports a case 10 a boy 1n which a gracilis
transplant encircling the newly formed urethra maintained o continence despite
complete fibrosis of the muscle, and another a girl in whom the bladder was
completely closed off the urethra being subsequently formed by the tunnelliza
tion  method described by Marnon for cases of vesico-vaginal fistuln Since the
latter method requires repeated dilatation throughout Iife 1t 15 unlikely to achieve
great populanty

Until a more satisfactory reconstruction has been devised therefore the
treatment of choice m cases of ectopi vesicac 1s transplantation of the uceters
This operation will normally be postponed unti! after the pertod of physiological
dwresis that 15 until 18 months to 2 years of age but there 1s nothing to be
gained by delaying it beyond this time Unul the operation 1s performed every
thing must be done to mitigate the effects of the ammoniacal decompositton of
the unne upon the surrounding skin  Constant wettlng 18 unavoudable so that
frequent changing of napkins and cleansing of the area are obligatory Whenever
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possible the skin should be freely exposed to the air, it may be protected by
smearing with vaseline or with a buffered gel (P.V A Jelly) * In certain cases
the preparation Siccolam (B D H Ltd ) 1s a useful apphication

Control of the B ammoniagenes factory 1n the bowel should be maintaied as
far as possible by breast feeding and bowel antiseptics Where rectal prolapse 1s
present 1t should be treated before the transplant 1s undertaken, and for this
purpose a subcutaneous encircling cat-gut stitch at the anus 1s often useful
Occasionally very large inguinal herniae have to be repaired during the early
months of life

The operative technique of ureteral transplantation described below has caused
no anxiety and has been free from any immediate mortality during the past 10 vears

Techmque .

Preliminary sterilization of the bowel i1s achieved by sulphathalidine or strepto-
mycin given for 3-4 days The night ureter 1s transplanted first, the left afterwards
within 2-3 weeks A paramedian incision 1s made immediately above the vesical
mucosa, the peritoneum opened and the ureter 1solated, a process which may be
facilitated by the preliminary passage of a ureteric catheter The ureter 1s divided
as low down as possible, the lower end tied off and the peritoneal defect partially
sutured The proximal end 1s then brought to the sigmoid as low down as 1s
convenient, a submucous channel 1s made by incising the musculans of the bowel,
the edges of which are then closed over the ureter by stitches which pick up the
muscle of the ureteric wall The free end of the ureter 1s then drawn 1n to the colon
through a stab wound at the end of the submucous channel, and finally the whole
junction 1s embedded by Lembert’s sutures and covered by completing closure
of the original peritoneal incision The abdomen 1s closed without dramnage The
urine rarely appears in the bowel before the third or fourth day after this operation,
but no harm results from tlus delay The second ureter 1s transplanted two weeks
later Some days, perhaps some weeks, of tramming are required to achieve full
contmence after the transplantation

The exposed vesical mucosa 1s dealt with some time later Diathermic coagula-
tion may be adequate and following 1t the area occasionally becomes satisfactorily
“skinned over™’, but should this fail, or should there be a large herma-hke defect,
the bladder mucosa should be excised, and the raw area covered by lateral flaps
rotated medially Finally the epispadiac deformity of the pemis should receive
attention a simple adaptation of the Denis Browne procedure for_hypospadlas
will close the urethral groove but 1t 1s very difficult to correct the uptilting of the
penis, which presumably results from the unusual origin of the crura The bony

*The preparation of P V.A Jelly 1s as follows
Buffer solution

Potassium hydrogen phthalate 102 g.
N/1 sodium hydroxide 239 ml
Chlorocresol 10g
Watcer to 1000 0 m}
Solution A Congo red lg
Buffer solution to 100 ml
Solution B Polyvinyl alcohol 10¢
Buffer solution to 100 ml .
Fqual volumes of solutions A and B are mised together at 50°-60 C,
(pH 50 52)
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defect seldom requires specific treatment but the gait may be improved by trawnmg
10 far orthopasdic procedures designed to secure unton of the symphysis have
not been successful.

The long term results of ureteric transplantation have on the whole been
very satisfactory though a shght degree of upper tract dilatation 1s the rule and
1t has occasionally been more severe A mild hyperchloraemic acidosis may
rarely be encountered following transplantation and regular dosage with alkalis
1s then advisable

Epispadias
Although 1ncontinence 1s the rule 1o cases of epispadias 1t 1s not quite such an
unmanageable incontinence as with ectopia vesicae and the acutely tender exposed
mucosa 1s absent. While the child 1s lying down the bladder may hold quite an
appreciable volume of unine which floods out, however on standing up

The chances of attaining continence 1n cases of epispadias are rather greater
than after reconstruction of the bladder in cases of ectopie, and repeated attempts
should always be made to bwild up the unnary sphincter before resorting to
ureteric transplantation The mucosal strip should be freed from the skin and from
the regon of the pubic bones so that 1t ean drop back to a more normal position
The superficial tissues may be approximated 1n front of the mucosa, which 1s left
to form itself 1nto a tube as 1n the Denis Browne operaton for hypospadias A
wedge of mucosa may be excised from the anterior part of the bladder neck, and
the adventitial layer on either side drawn tightly together mn this region The
operation 15 more easily performed where the symphysis 15 un umited and the
whole length of the urethra can be dispiayed, but there should be no hesitation
n cutting the symphysis where umion has occurred In the female cases there is
the additional problem of a very short urethra and in some there can be little
hope of restoring bladder function

ANOMALIES OF THE URACHUS

The growth of the urogemtal sinus in the early embryo carnes the apex of the
bladder up to the umbilical stalk, and the allantois 1s lost. The urachus is formed
by a narrowing down of the upper extremity of the bladder not from the
allantois, and 1t 18 lined by epithehum similar to that found in the bladder In the
normal course of events the urnchal canal 1s closed at both ends and 1s 1tself
almost obliterated Cyst formation or failure of closure may however occur and
the following anomalies result

Patent urachus (Fig. 120 (A)) —The bladder communicates with the umbilicus
through a narrow channel and unine discharges from the umbilicus in varymg
degrees—1t may be continuously or only at intervals Recognition is not difficult
unless the discharge 15 very shight The onfice is usually a skin hined track, though
11 some the mucosa pouts and may be mustaken for granulation or a polyp The
mnjection of Lipiodol mto the tract or a cystogram will confirm the diagnosis in
doubtful cases

Fig. 120 (B) represents a rarer type of this anomaly
Urachal cyst (Fig. 120 (C)) —The track has closed from the bladder below and
from the umbilicus above though the latter may be incomplete 2 minute fistulous
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track allowing a certain leakage and so explaining delayed appearance of the cyst
The cyst forms a rounded lump 1n the mid-hne below the umbilicus It 1s attached
to the deep layer of the abdominal wall in front of the peritoneum Ladd and
Gross (1941) emphasize the risk of infection, and mention one of their cases in
which a calculus formed 1n the urachal tract 1n a 7-year-old boy A cystogram
may show a compression deformuty of the fundus of the bladder

Umbilical fistula (Fig 120 (D)) —The umbilical end only remains patent, leaving
a fistulous track runmng downwards This may become infected and discharee
gsee l::ase B G, page 123) Lipiodol will indicate the direction and extent of the
rac

D E

Fic 120 —Diagrammatic drawing to illustrate anomalies of the urachus

(A) Urachal fistula,

(B) umbilical fistula without formation of urachus,
(C) urachal cyst,

(D) blind umbilical fistula,

(E) urachal diverticulum at apex of bladder

Vesical anomaly of possible urachal origin —We have seen onc casc which suggested
a rudimentary cap of urachal origin (urachal diverticulum) to the fundus of the
bladder This was 1n a girl aged 10 years who suffered from a very persistent foul
cystitis There appeared to be no obstruction to micturition and no 1nvolvement
of the upper tract. The cystogram showed a large bladder with a persistent
deformity of the fundus cxactly as depicted 1n Fig 120 (£) Cystoscopy showed
severe generalized cystitis with eacessively marked trabeculation confincd to the
area of the fundus as outlined A partial cystectomy was performed with the aim
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of removing this segment of the fundus The child was greatly benefited, though
the urine 15 stl muldly Infected

Treatment

The treatment of urachal fistulae and cysts 1s by exctsion and 1t 1s usually not
difficult to do this without opening the peritoneum An adequate rmd-line incision
1s made and the track 1solated by gentle dissection from the pentoneumt Com
muntcation with the bladder 1f present, is usually narrow and its closure presents
no difficulty Drainage of the bladder 1s rarely necessary

RARE ABNORMALITIES

A bnef reference must be made to the following:

Congenital urethral fistulze —These are scen on the ventral aspect of the pems,
apparently resulung from localized defective closure of the urethral folds The
main urethral channel 1s 1otact and mictunition occurs in the normal manner,
but there 13 of course a leak from the fistula. Such fistulae are apt to be trouble
some and hard to close Where the opening 1s 1n the regton of the coronary sulcus
resembling the defect which sometimes results from a misplaced stich during
circumkision 1t is sumpler to perform an extended meatotomy leaving the child
with a glandal hypospadias

Diverticula of the anterior urethra —These have already been mentioned as a
possible cause of obstruction to the lower unnary tract (see Fig. 52, page 116)
Diphallus —This 1s 2 rare teratological abnormality 1n which the child 1s born
with an apparently double penis a urethral canal 15 commonly present in only
one of the (wo organs, and where the child has been otherwise normal good
results have followed amputation of the supernumerary penis

Pre penile scrotum —A case of this remarkable deformity has been reported by
Huffman (1951) who found a similar instance in the iterature Huffman s case
died duning the first month of life with unnary obstruction

Cloacg —A wide variety of anomalies involving persistence of a cloaca 15 reported
in the literature In the majonity of cases the mfant 13 stllborn and no question
of treatment anses Cases have, however survived and obviously present a very
difficult problem in the solution of which 1t 1s not possible to lay down any rules
for guidance
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CHAPTER 15

DISEASES OF THE EXTERNAL GENITALIA

The prepuce and circumcision
Termmology
“PHIMOSIS™ (Pipwore, muzzhing) 1s defined as a ““stenosis of the preputial orifice™

Acquired phimosis results from trauma If the preputial ring 1s so forcibly
stretched that cracks appear, fibrotic contracture 1s very likely to follow A badly
planned and 1ll-executed eircumcision frequently ends 1n a contracted and fixed
cicatrix, that 1s, an acquired phimosis

In the elderly, the same contracture follows from loss of elasticity or infection
due to dirt and neglect The phimosis associated with carcinoma of the glans
commonly has such an aetiology, and should not be confused with so-called
phimosis of infancy, sometimes called congenital

So far as the child 1s concerned, 1t would be well if the term ‘‘phimosis” were
confined to the acquired lesion Unfortunately tradition applies 1t loosely to the
infant’s normal prepuce, leading thereby to the firmly rooted conception of a
pathology which 1s in fact non-existent

Embryology

The normal development of the prepuce, together with the development of the
urethra, 1s described in Chapter 6, but it may be repeated here that the preputial
sac 1s formed by the sphitting of an originally solid lamella of cells, this sphtting
does not start until late in foetal life and 1s not necessarily complete at birth

The normal prepuce

In every new-born boy the prepuce completely ensheathes the glans ‘‘hke a glove”
and 1s partially fused to 1t by embryonic adhesions The extent of these and there-
fore of preputial mobility has considerable varation within normal Iimits The
natural evolution 1s for the adhesions gradually to disappear, and for the prepuce
to become mobile and retractable 1n conformity with the growth of the penis
The process takes some months and 1t 1s quite erroneous to expect the infant’s
prepuce to retract anything like completely for some considerable time after

birth (up to 9 months or longer)
Function
This being the natural arrangement, we may ask ourselves whether the cnsheathing
prepuce subserves any functional need Protection of the underlying glans from
injury 1s obviously suggested That there 1s such a source of potential injury n
ammomniacal dermatitis will be mamfest when we come to consider this condition
It should therefore be appreciated that the infant’s prepuce 1s a normal anatonucal
structure designed for an important physiological purpose Indications for s
removal must therefore be convincing and cogent The traditional *‘indications
commonly given for circumcising infants are
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(1) The ught prepuce is alleged to be a cause of strumng and to produce
obstruction to micturition and even to lead to serious back pressure effects i
the unnary tract. There 18 no evidence to support these views In infants dying of
the back pressure effects of some such lesion as urethral valves, the cause has no
doubt 1n the past been wrongly attnibuted to so-calld phimosis  which of
course was clearly present The supposed associatlon 1s 1n fact part of the
general misconception and no children s urologist of experience would accept
the tight prepuce as a cause of urinary obstruction Very occasionally where
the preputial onfice is very small and becomes temporanly gummed up
mictuntion results in momentary ballooning of the prepuce but such cases
are never associated with distension of the bladder or any real obstruction to
mictuntion The supposed effects of straning  upon hernia rectal prolapse
and the like are correspondingly mythical

(2) Cleanliness— balamtis  Inability to retract the infant s prepuce 1s alleged to
lead to lack of cleanliness and what 18 quite wrongly called  balaniis  The
term balanitis should be confined to infection and suppuration occurring in the
preputio-glandal sulcus This 1s only seen occasionally 1n older boys and 1n
them 15 certainly an indication for circumcision What 1s often called balanitis i
the 1nfant 1 the condition illustrated 1n Fig 121 (a) Thisisan ocdema of the up
of the prepuce seen very commonly 1n association with ammoniacal dermatitis
Far from being an indication for circumcision this condition 18 1n fact the
strongest possible contra indication If in such a case the prepuce 1s removed
the underlying glans 18 no longer protected and ammomacal burming and
mental ulceration 13 virtually certamn to follow To sum up the 1dea that the
normal non retractile prepuce of the young infant 1s a potential source of
nfection 18 enurely without foundation

(3) The operauon 1s advised to climinate supposed refiex effects for example
mictuntion disorders masturbation and so on Such indications are merely
empincal without any pathologcal basis

(4) Circumaision of the infant 15 commended as a wise precautionary measure to
prevent carcinoma of the penit 60 years or so later 1 hus hife, or even of the
cervix of hus prospective wife! This does not seem a very weighty conmideration
particularly )f the common actiology of the phimosts seen 1n old men under
such circumstances is appreciated

(5) The operation 13 advited as a prophylactic against venereal disease later on
No one questions that a non retractable prepuce 13 undesirable in an adalt,
whether hie be a chaste husband or a moral weakling, but this affords no adequate
reason for assuming that an infant s normal prepuce will not continue 1ts
natural evolution still less for depriving him of an appendage desugned for hus
welfare

(6) Having the operation done early  The argument runs that if a child 18 gowng
to require circumeision ultimately 1t 18 naturally desired particularly bv the
parents to get the operation done early If it 15 clear that real need for the
operation will arise ultimately 1n only a small proportion of children 1t 1s
surely unreasonable to subject every infant to the procedure on the off<chance
that he may prove to be one of the less fortunate few
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There 1s 10 fact no convincing reason on surgical grounds for circumcision 1n
early infancy, and many infants would be saved much musery if the practice were
abandoned, the baby left 1n peace, and the parts cleaned in the ordinary way at
the daily bath, a little white vaseline being gently applied to the penis regularly
It will be found 1n the vast majority of babies that the prepuce retracts freely and
easily after a few months If after 6~12 months the process appears too dilatory,
particularly if there appears to be any real nisk of paraphimosis or i the rare
mstance of “‘ballooning”, then the baby should be anaesthetized, any residual
preputial adhesions gently separated with a probe and, if need be, the preputial
orifice sufficiently enlarged by making an adequate dorsal slit with scissors

In older boys a non-retractable prepuce may certainly give rise to complications,
balanitis with purulent discharge, paraphimosis and even possibly enuresis from
drag of the prepuce upon the external urinary meatus during erection These are
undoubted 1ndications for circumcision, but it should be realized that such
persistence of non-retractability 1s a comparatively uncommon event and most
boys escape these complications 1f left alone,

Ammoniacal dermatitis

A correct appreciation of the nature and aetiology of ammoniacal dermatitis
(“‘napkin rash’’) 1s essential to prophylaxis and treatment

Hamuilton and Middleton (1927), recording their experiences in Edinburgh,
gave a masterly account of the whole subject, for which grateful acknowledgment
must be made ‘

Clincal features
These are well known They comprise the rash with which goes, in the circumcised
infant, meatitis and ulceration, dysuria and micturition disturbances, and
ammoniacal-smelling napkins

The rash 1s seen 1n the napkin area as a red, angry erythema with characteristic
glazed patches, oedema and desquamation, secondary infection may ntensify the
lesion and even lead to serious ulceration In the uncircumcised boy the up of
the prepuce becomes oedematous and swollen (see Fig 121 (a)) In the circumcised
boy bhisters and ulcerated patches may appear on the glans and the meatus be
reddened and everted or the seat of an ‘“‘ulcer’”” The ‘‘meatal ulcer” causes the
child great agony. The ulcer scabs over and makes micturition difficult or impossible
to start When with much stramning micturition 1s finally started, the tearing open
of the crack causes severe pain, with screaming, reflex stoppage of the stream 'zmd,
not nfrequently, the escape of a drop or two of bright blood, which naturally .1dd§
to the general alarm and distress. Acute retention is a commonly associate

feature
In the girl the urethra 1s protected by its position and the manmfestations are

less distressing 1in consequence . "
The napkins smell strongly of ammonia and *‘make the mother’s eyes run .

Relation to feeding ' )
The condition s virtually not seen n the breast-fed baby unul weaning and 1

clearly related to artifical feeding (see below)
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%)

Fro 121 ——Ammomuscal dermatite,

(a) With severe involvement of the prepuce  (5) the samo after treatment
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Explanation of ammomacal dermatitis
The lesion was first established as a clinical entity by Zahorsky (1915) and by
Brennemann (1921) and Cooke (1921) It was recogmzed that the condition was n
fact an ammonia burn Cooke’s researches showed that the source of ammonia was
the urea of the urine, liberated by the action of an intracellular ferment (urease)
present in a bacillus commonly found 1n the colon of children Cooke called this
orgamism the B. anmmomagenes and described its characters

The organism 1s gram-positive, non-motile and aerobic It flourishes 1n an
alkaline medium When 1noculated into fresh sterile urine, ammonia 1s rapidly
produced Cooke produced the typical skin lesions experimentally on his own
forearm

The lesions, as seen clinically 1n the child, are therefore caused by ammonia
liberated from the urine reacting with the bacillus 1n the confined atmosphere of
the soaked napkin

In the breast-fed infant, the stools maintain an acid reaction, the bacillus
does not thrive and the fermentation 1s unlikely to occur, but bottle feeding
changes the reaction of the stools to alkaline, thus activating the fermentation
process

In children past the infant stage a similar change of reaction may follow
dietetic disturbances accounting for periodic ‘‘ammoniacal storms’’ (Hamiiton and
Middleton, 1927), which may determine meatal ulceration in hittle boys of 2-3 years

Prevention and treatment

Here then 1s a condition of such clear aetiology that its prevention and treatment

are eminently simple

(1) If the infant were always dry and breast-fed there would be no ammonia burn,
and there 1s therefore another sigmficant urge to maintain breast feeding, as
well as to encourage micturition training and dry napkins

(2) Since the B ammomnagenes will not thrive i an actd medium, the hberal use
of boracic acid will check the fermentation This 1s achieved by careful removal
of all traces of soap (alkaline) from the napkins by frequent rinsings after
washing, and by impregnating the napkins with boracic acid powder

(3) Since the burns are only likely to occur when ammonia vapour acts i a closed
space, the child when sleeping, and likely to be wet for long periods, should not
wear napkins at all The clothing should be loose and the requisite towelling and
mackintosh be spread out under him

(4) 1t 1s sometimes attempted to change the reaction of the urine by diet, but this
scems to be of little value Small doses of acid sodium phosphate may be helpful
in reducing the pH of the urine, and if secondary infection has occurred local
applications of penicillin sulphathiazole cream may be used.

Meatal ulcer

The preventive treatment of this lesion 1s the avoidance of circumcision. It
practically never scen 1n the uncircumaised infant The treatment of the lesion
when 1t occurs 1s mainly that of the associated ammontacal dermatitis When the
ulcer 15 covered by a scab making mucturition difficult, the baby 15 greatly helped
by softening the scab 1n a bath or by sponging Local applications of baracic acid
omtment are necessary, and in older boys protection from friction by the trousers.
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The view 1s often expressed that the meatus is congeutally small and that this
1s an 1mportant actiologreal factor 1n the ulceration We do not believe this 1s
often the case, and In our experience meatotomy 15 seldom called for Contracture
of the onfice may result occasionally from scarning and the operation will then be
advisable. No decision as to the need for meatotomy should be taken until some
months have elapsed after the healing of the ulcer and the operation should never
be done untit all nsk of re ulceration 18 past

Other infections of the genitalia

Occastonally involvement of the urethral meatus and adjacent skin as part of a
generahized cutancous nfection such as impetigo or eczema may lead to
retention of unne.

Generalized vaccinia 1s one such condition but oceasionally the secondary
spread of the vacciua actually 1nvolves the genitahia from implantation by the
child s fingers the local mflammatory change can be very severc

There are however other conditions which occur both 1n adults and chmldren,
and have a particular significance 1n that the genital lesion 1s a speaific part of the
general condition. These infections fall into two groups the actiology and associa
tions of which have not been clearly clucidated.

The first of these, which is now commonly referred to as erythema exudativam
muluforme, covers a group of condittons in which there 13 a febnle ilness with
surface lentons affecting the skin around the mouth, the buccal mucous membrane
and the gemtal skin and the conjunctiva There are sometimes also diffuse cutaneous
eruptions which may be papular or bullous. The more severe type assocated with
prolonged fever has been commonly referred to as the Stevens Johnson syndrome
although this 18 not historically correct, and the milder form 15 descnibed as the
Hebra type (Thomas, 1950 Shaffer and Morris, 1948) The association of ophthal
mia with the skin and gemital lesions and fever 15 a faidy common finding.

The second group of conditions 13 known as Retter s disease in which there
1s urethntis and conjuncuvits and arthnus usually involving the larger joints
such us the knee The urethntis may present as meatal ulcer crusting and be the
first symptom to call attention to the existence of the condition which might
otherwise pass as a simple arthntis This condition has been recently reviewed
by Cormner (1950) 1n 1ts particular relation to children Reiter s disease was first
described 1n 1916 and there appear now to be two distinct forms—the venereal and
the post-dysenteric The latter 1s the one which affects cildren and 1ts appearance
scerms to be preceded often by an attack of dysentery with a Shigella Flesner
infection. The treatment of these two conditions 15 still unsatisfactory some res
ponding to the more recent antibrotics such as streptomyein and aureomyctin and
some failing to respond to any known drug. The infecting organism 1s most Likely
10 be a virus

‘When faced wath any such cruption the climcian must bear 1n mind the
similanty between these muco-cutaneous-ocular syndromes and certam drug
cruptions, espectally from sulphonamides. Since such drugs are frequently used
1 the treatment of dysenteric infections, the confusion may be very difficult to
avoid and the imvolvement of large jownts in drug sensitivity reacttons 1s also not
uncommon.
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planation of ammomacal dermatitis
ie lesion was first established as a chinical entity by Zahorsky (1915) and by
ennemann (1921) and Cooke (1921) It was recognized that the condition was 1n
>t an ammonia burn. Cooke’s researches showed that the source of ammonia was
e urea of the urine, hberated by the action of an intracellular ferment (urcase)
esent 1n a bacillus commonly found 1n the colon of children Cooke called this
ganism the B, ammomagenes and described 1ts characters

The organism 1s gram-positive, non-motile and aerobic It flourishes m an
kahne medium When oculated nto fresh sterile urine, ammonia 1s rapidly
oduced Cooke produced the typical skin lesions experimentally on his own
rearm

The lesions, as seen clinically 1n the child, are therefore caused by ammona
rerated from the urine reacting with the bacillus m the confined atmosphere of
e soaked napkin

In the breast-fed infant, the stools maintain an acid reaction, the bacillus
es not thrive and the fermentation 1s unlikely to occur, but bottle feeding
anges the reaction of the stools to alkaline, thus activating the fermentation
ocess

In children past the infant stage a similar change of reaction may follow
etetic disturbances accounting for periodic ‘‘ammomacal storms’” (Hamilton and
iddleton, 1927), which may determine meatal ulceration in hittle boys of 2-3 years

evention and treatment

ere then is a condition of such clear aetiology that 1ts prevention and treatment
e eminently simple

) If the infant were always dry and breast-fed there would be no ammonia burn,
and there 1s therefore another significant urge to maimntain breast feeding, as
well as to encourage micturition training and dry napkins

) Since the B ammoniagenes will not thrive 1in an acid medium, the lhiberal usc
of boracic acid will check the fermentation This 1s achieved by careful removal
of all traces of soap (alkaline) from the napkins by frequent rinsings after
washing, and by impregnating the napkins with boracic acid powder

) Since the burns are only likely to occur when ammomia vapour acts 1n a closed
space, the child when sleeping, and likely to be wet for long periods, should not
wear napkins at all The clothing should be loose and the requisite towelling and
mackintosh be spread out under him

) It 1s sometimes attempted to change the reaction of the urine by dict, but tins
scems to be of hittle value Small doses of acid sodium phosphate may be helpful
in reducing the pH of the urine, and 1f secondary infection has occurred local
apphecations of penicillin sulphathiazole cream may be used

catal ulcer .
ic preventive treatment of this leston 1s the avoidance of circumcision It as
actically never seen 1n the uncircumcised nfant The treatment of the lesion
ien 1 oceurs 1s mawmly that of the associated ammontacal dermatiis. When the
ser 15 covered by a scab making micturition dificult, the baby 1s greatly helped
<oftening the scab m a bath or by sponging Local applications of boract acyd
ntment are necessary, and i older boys protection from friction by the trousers
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The view 15 often expressed that the meatus 13 congentally small and that this
1n 1mportant aetiological factor 1n the ulceration We do not believe this 1s
en the case and 1n our expenence meatotomy 18 scldom called for Contracture
the onfice may result occasionally from scarrng and the operation will then be
1sable No decision as to the need for meatotomy should be taken until some
nths have clapsed after the healing of the ulcer and the operation should never
done until all nisk of re-ulceration Is past.

her infections of the genitalia
casionally volvement of the urethral meatus and ndjacent skin as part of a
eralized cutapeous nfection  such as impetigo or eczema may lead to
ention of urine

Generalized vaccima 1s one such condition but occasionally the secondary
ead of the vaccina actually mvolves the genitalia from implantation by the
Id s fingers the local inflammatory change can be very severe

There are, however other conditions which occur both 1n adults and chuldren
i have a particolar sigmficance 1n that the genial lesion 1s a speaific part of the
1erat conditton These infections fall into two groups the actiology and associa
ns of which have not been clearly eluctdated

The first of these which is now commonly referred to as erythema exudativum
luforme, covers a group of conditions in which there 1s a febrile ilness with
face lesions affecting the skin around the mouth, the buccal mucous membrane
d the gemital skin and the conjunctiva There are sometimes also diffuse cutancous
iptions which may be papular or bullous The more severe type associated with
>longed fever has been commonly referred to as the Stevens-Johnson syndrome
hough this 15 not historically correct, and the milder form is described as the
'bra type (Thomas 1950 Shaffer and Morrs, 1948) The association of ophthal
a8 with the skin and gemtal lesions and fever 1$ 2 fairly common finding

The second group of conditions 1s known as Reiter s disease in which there
urethniis and conjunctiviis and arthntis nsually 1avolving the larger joints
ch as the knee. The urcthritis may present as meatal uleer crusting and be the
st symptom to call attention to the existence of the condition which might
berwise pass as & simple arthrtls. This condition has been recently reviewed
* Corner (1950) in 1ts particular relation to chuldren Reiter s discase was first
scribed 1n 1916 and there appear now to be two distinct forms—the venereal! and
¢ post-dysentenic. The latter 1s the one which affects children and 1ts appearance
cms to be preceded ofien by an attack of dysentery with a Shigella Flexner
fection The treatment of these two conditions 1s still unsatisfaictory some res
inding to the more recent antibiotics such as streptomycin and aureomyein and
nl: failing to respond to any known drug. The infecting orgamism is most likely

a virus

When faced with any such eruption the clinician must bear i mind the
nianty between these muco-cutancous-ocular syndromes and certamn drug
uptions cspeciaily from sulphonamides Since such drugs are frequently used
the treatment of dysenteric infections the confusion may be very difficult to
oid and the involvement of large joints in drug sensitivity reactions is also not
icommon.
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Urethral caruncle

Small globular nodules of a deep red or purple colour are occasionally seen on
the urethral Iip of little girls These are usually painless, though they may cause
local irritation and aggravate vesical irritability Therr histological structure 1s that
of a haemangeioma with a varying fibrous stroma Similar lesions are not infre-
quently seen at the anal margin i both sexes. They are best destroyed by
diathermy We have not met in childhood the acutely tender caruncle as seen 1n
adults

Prolapse of urethral mucosa (Fig 122)

This must be distinguished from the foregoing Urethral mucosal prolapse has
been seen by us on 3 occasions In all there was an associated urinary infection
with frequency and straining The onset of the prolapse 1s comparatively sudden
and the condition is very painful The protruding mucosal ring rapidly becomes
oedematous, congested and inflamed

The treatment is conservative complete rest in bed with local detergent
applications (lead and opium compresses) and general sedatives, together with
appropriate attention to the urinary infection if still present The condition slowly
resolves No sloughing occurred 1n our cases, the inflammation subsided in 2-3
weeks and the part returned to normal without recurrence

The temptation to interfere by fulguration or excision should be resisted

Vulval adhesions (Fig 123 (@) and (4))
It 1s comparatinely common in little girls to see the labia minora fused together
by a pearly grey continuous membrane often complete right up to the urethral
meatus To those who are unfamiliar with the condition, the appearance suggests
an atresia of the vagmna and it 1s the fear of this that commonly brings these
children to us

The condition 1s very simply dealt with by separating the adhesions with a
probe The procedure causes the child a little momentary pain and an anaesthetic
1s usually desirable The separated edge bleeds slightly and careful cleansing and
frequent smearing with sterile Vaseline or penicitlin cream 1s necessary for a week
or two The nature of these adhesions 1s doubtful They are probably congenital
but an associated vulvitis 1s common and cannot be entirely ruled out as a causal

factor.
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CHAPTER 16

HERMAPHRODITISM AND DISORDERS OF SEXUAL
DEVELOPMENT

Intersex
In the past the hermaphrodites have often been regarded as curiosities
considerable theoretical interest but so rare as to be of little practical concer
the urologist This viewpoint underestimates however the number of case
which the form of the external gemtalia occasions difficulty in the determina
of sex, and the decision as to the upbringing of the child is not one to be hig
undertaken This chapter is concerned with the practical difficulties encountt
1n dealing with these cases, and a review of the theoretical implications man
them unsolved problems 1s outside our scope

The attributes commonly recognized as sexual are (1) the gonads (2)

sccondary  sexual organs. penls, scrotum prostate seminal vesicles, vos

epididymus 1n the male chtons vagina uterus and tubes 1n the female (3)
general bodily form musculanty distribution of hair and many other feat
more easily recognized than descnibed and (4) the psychological orenta
towards the opposite sex In childhood this may not be altogether evident, tho
some indication can be gained from the habuts of play and choice of playm:
It would be a mistake however to assume that normal boys never play »
dolls, or that mechancal aptitude 13 unknown amongst grls

It 12 8 matter of common observaion that normally developed gonads
genstalia are by no means invanably accompanied by a full masculimty
fermininty of bodily form or psychology and the intersexes in whom the exte
genitalia are not fully charactenstic of either male or female must be regardes
extreme examples of a common tendency It 1s important to realize that
psychology the sexual behaviour or inchnation does not necessanly corresp
either to the type of gonad or to the form of the genitalia, and 1t 1s convenien
refertothe pragmatic sex of anindividual a term introduced by Cawadias (1!
to indicate the sex in which the person feels himself or herself to be
Determunation of sex
So far as can be Judged at present, the sex of the embryo 1s determined at
tme of fertilization of the ovum by the genes upon the X and Y chromosor
The reduction division which takes place duning the maturation of the gar
leaves the ovum with only an X chromosome whereas the sperm may pos
citheran X ora Y The combination XX determines a female XY a male emb
and the sex thus determined 15 known as the genetic tex. The manner in which
genes produce a male or female body 1s largely obscure 1n some anumals, as 1n
msects for mstance local action of the genes appears to be entirely responsible
the whole bodily form In the higher vertebrates, however 1t 18 certan that inte
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secretions play a large part in differentiation The embryo at first possesses the
potentialities of erther sex, and the primitive gonad contains elements both of
testis and ovary. By the 13-15 mullimetre stage the differentiation of the gonad 1s
evident and at a somewhat later period the development of the genital passages
becomes distinctive for erther sex Thus latter development unquestionably proceeds
under the influence of a secretion of the gonad, but whether 1n fact this secretion
15 the same as the hormone derived from the fully developed organ appears to be
doubtful The adrenal glands are also of some importance n the development of
sex, though their normal action 1s less well known than their pathological effects
The adrenal cortex 1s derived from a mesothelial proliferation on the genital
ridge (8 millimetres) dorsomedial to the gonadal area, and n fostal life 1s chiefly
composed of a mass of acidophil cells These constitute the X zone or foetal
cortex and undergo involution after birth, leaving the adult cortical cells to
differentiate on their surface The foetal cortex has been said to contain an
androgenic substance, but 1ts exact role in normal development 1s obscure

It will be clear from the preceding discussion that deviations from the normal
sexual development may occur at several stages and that later deviations will
be more easily-identified than carlier Thus 1f the gonad 1s normally formed but a
hormonal disturbance distorts the pattern of subsequent development, 1t will still
be possible, by finding a testicle or an ovary, to dectde the true sex, and these cases
are spoken of as ‘‘pseudohermaphrodites’ Should the error occur ecarhier
embryonic existence, however, elements of both testicles and ovary may be present
in the same individual, who may then be described as a ‘‘true hermaphrodite’’.
This term 1s a convenient one but not strictly accurate, since we have no means of
determining the genetic sex of an individual, and bisexual fertility (which 1s the
characteristic feature of the animal hermaphrodites) does not occur in man

Female pseudohermaphroditism

In the female foetus, the form of the external genitalia may be distorted as a result
of exacessive output of androgenic hormone by a hypertrophied adrenal gland
The ovaries are normal and under their influence the Mullenan ducts differentiate
as vagna, uterus and tubes, while the Wolffian ducts degencrate The virihzing
effect of the adrenal cortex then comes into operation, this prevents the normal
disappearance of the urogenital sinus and at the same time simulatces the growth
of the phallus and of the labio-scrotal folds The vaginal orifice, therefore, may or
may not be cvident to external inspection, depending on the degree of fusion of
the urethral folds, but in all personally obscrved cases 1t has opened at the same
level relative to the proximal urethra the level 1t has reached 1 a normal ecmbryo
of 80-100 millimetres CR length, which 1s already considerably below the situation
of the definttive verumontanum 1n the male

In the least severe cases of this deformity, the vaginal onfice can be displayed
by firm retraction of the labia, and although the chitoris 1s considerably enlarged
these children are usually brought up according to their true sex This type 1.
however. not so common as the more advanced cases, 1 whom the adrenal
stimulus has presumably started earlier and who have but a single external orhice
the gemtaha closely resemble the condstion of penincal hypospadias in the male
The most severe degree of this condition 1s seen when the labio-scrotal folds have
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fused 1n the mid line to form an empty scrotum and the urethral meatus is placed
on the under surface of what appears to be a large penis The vaginal onfice may
then be discovered by endoscopy as the instrument is withdrawn down the urethra
1t will be noted that the verumontanum 1s absent, although there may be a few
short duct opemings on the posterior urethral wall which presumably represent
enlarged Skene s tubules The external unnary sphincter does not suddenly
obliterate the field as tn normal urethroscopy but at approumately the region of
the perineal membrane the gaping onfice of the vagina may be found Polypoid
mucosal tags may surround this onfice and obscure 1t the eye piece of the urethro-
scope must be raised almost to the vertical 1n order to search this region carefully
In most cases 1t is possible to introduce the instrument 1nto the vagina, visualize
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the cervix and catheterize 1t Salpingograms will then confirm the diagnosis (see
Fig 124)

The effects of the adrenal over-activity do not cease at birth, and precocity,
with continuing vinihization, may soon be evident Growth 1s rapid, ossification
and epiphyseal fusion m advance of normal, muscular development, growth of
pubic hair, and enlargement of the phallus are increasingly promiment Ovarian
function 1s normally suppressed and menstruation absent, but one case in which
menstrual bleeding appeared as haematuria and caused clot retention has been
recorded (Everidge, 1945) Prostatic tubules may develop around the proaimal
urethra The androgenic hormone 1s excreted in the urine as 17-ketosteroids in
excessive amounts The psychological development of these children 1s chiefly
upon masculine lines, and despite their genetic femininity they are often pragmatic
males Exceptions to this rule undoubtedly occur, however, and 1t 1s unwise to be
too dogmatic 1n prognosis or too hasty in undertaking the surgcal correction of
the genital deformity

Occasionally the excessive androgen output of the adrenal 1s accompanied by
a deficiency of the other endocnne functions of the gland, and the infants, in
addition to their pseudohermaphroditism, have the signs of Addison’s discase.
Such cases may present clinically on account of anorexia, weakness and vomiting
Crises occur with diminution of the serum sodium and corresponding clevation of
the potassium (Panos, 1950).

Male pseudohermaphroditism (see Figs 125 and 126)

Male cases of pseudohermaphroditism do not follow any such characteristic
pattern as has been described 1n the female, and no hormonal cause has yet been
established Difficulty in the determination of sex may arise from a simple fatlure
of the normal development, and 1t 1s hard to define the exact point at which
hypospadias 1s of such a degree that the term pseudohermaphroditism 1s appro-
pniate Confusion of sex has frequently arisen 1n children with perincal hypo-
spadias, a small penis and undescended testicles, but 1n addition cases are occasion-
ally encountered in which the male has a small blind-ending vaginal pouch,
sometimes cvident on parting the labio-scrotal folds, sometimes concealed within
the urogenital sinus as i the female pseudohermaphrodites We have observed
a case of a male with complete. though undeveloped, vagina, uterus and tubes,
and such individuals present a forrmdable problem 1n diagnosis Such perversions
presumably result from a genetic error which has altered the reaction of the
somatic tissues to the normal gonadal hormones, since endocrine abnormalities
have not been observed n these cases, and adrenal hypertrophy during the
foetal life of a genetic male results 1n precocious development along 1sosexual
lines, not 1in femimmization The pragmatic sex of the individual 15 usually male,
but pragmatic females have been described by Novak (1935) and by Young
(1937) It 1s difficult to hnow to what extent the sexual attitude of the child
determined by his make-up and to what extent by his upbringing

True hermaphroditism

Individuals possessing both testicular and ovarian tissue are very rare, and o
diagnosis of true hermaphroditism can only be established by Iustological
evamination of the gonads All cases reported up to 1937, 1 which adequate
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details were available have been reviewed by Young. The great majority had not
presented themselves until after puberty when urethral menstruation or the
development of the breasts m a child believed to be male had drawn attention to
the anomaly Many have been diagnosed by the discovery of an ovary 1n a hernial
sac No rule can be laid down regarding the form of the gemitalia most cases have
had a hypospadiac type of pems and 1n additton a vagna openming exteriorly or
1nto the urethra There may be a testicle on one side and an ovary on the other or
the gonads may contain areas of tissue characteristic of both (the ovo-testis) The
pragmatic sex may be 1ll-defined but 15 more often entirely male or entirely female
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F1G 126 —Male psecudo-hermaphrodite Aged 12} years

The child had bezn broucht up as a girl and was said to behave
as onz She was noticed to have a swelling in the labiv and was
brought for exnmination There was a dwarfed hypospadiac
pems with a penineal urethral meatus and a solit scrotum The
feft tesucle wax fullv descended, the right 1n the external inguinal
ring. Nothing was to be felt P R The 17-ketosteroids were 3 3Img
per 24 hours A diagnosis of male pseudohermaphroditismt was
evident He was referred elsewhere tor plastic operations to
improve his appearance

Diaenosis
1t 15 of vital importance to realize that the diagnosis of sex frequently entals a

thorough mnvestigation, and no treatment, esther medical or surgical, should be
undcrtaken before the full facts of the case have been established The pernusston
of the parents for this investigation 1s sometimes difficult to obtan since the sex
has normally been pronounced at birth, with surprising confidence, by the
midwife, and a change will involve the whole funmuly in acute embarrassment The
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child 13 brought up with a view to plastic surgery which will fasiuon the gemtaha
according to 1ts accepted sex.

Chnical examination should take into account both the bodily form and the
mentality of the child, and 1t 15 1mportant that the examner should not be
prejudiced ether by the clothes or the hair-cut Evidence of precocity must be
carefully sought and an esumate of the bone age by radiological examunation
of the epiphyses may give valuable information Measurement must be made of
the 24-hour excretion of 17-ketosteroids

Examunation of the gemitalta 15 best performed under anaesthetic not only
does this save the child considerable discomfort and embarrassment but relaxation
1s essential for adequate palpation and for endoscopy Where both testicles can be
palpated the diagnosis may be at once evident, but 1t should be remembered that
an ovary may well present itself at the ingumal ning and even 1n the scrotum
dragging with 1t the fallopian tube If a gonad is felt, therefore particularly 1f 1t 38
unilatera! the vas and epididymis must also be sought and should doubts still
remain a biopsy 1s a very sumple matter

The glans should be examined with care In some cases 1t can be seen that the
groove which normally marks the ventral surface of the hypospadiac pems is
absent and the glans has the normal rounded off appearance of the chitoris Such
an appearance is very suggestive of a female ongin but the presence of a groove
cannot be accepted as a certificate of masculimty

The vaginal onfice must be carefully sought. Where the urethral meatus 15 1n
the perineum the vagina may be found by firm retraction of the meatal margins
but otherwise the urethroscope should be employed and the posterior urethral
wall carefully inspected The vagina Or cervix may be cathetenized and demon
strated 1n skuagrams after the mjection of opaque fluid

Bimanual pelvic examination may establish the presence of a uterus but 1t 1s
not gossnble to disttngwish by this means between ovarnes and intra abdominal
testicles

If at the end of an examination under anacsthesa it can be said that the uterus
and vagine are unquestionably absent, a diagnosis of masculinity can be made
with some confidence but the converse does hot hold and a vagina may be present
in the male Where an occult vaginal orifice 15 accompanied by precoaity and by
excessive output of 17-ketosteroids the diagnosis 15 certainly female pseudo-
hermaphroditism In the absence of endocrine disturbance, if the genitalia give no
certam clue a laparotomy should be performed without hesitation and a biopsy
taken from the gonads. Indeed this measure may be advised 1n any doubtful case
1t 15 only 1n this way that a true hermaphrodite can be 1dentified.

Treatment

The gwding principle 1n the treatment of all this group of cases must be the
adaptation of the external appearance to the psychology of the child rather than
to the histology of the gonad For the most part this treatment will consist in the
correction of hypospadias and 1n the removal of the superfluous female gemtal
organs

It might be supposed that the female pseudohermaphrodite of adrenal ongin
could be treated along more fundamental lines and the endocnne balance
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restored While this may well be possible in the future (and it has already been
shown that the admnistration of cortisone causes a reduction n the output of
androgens) 1t must be admitted that so far attempts at this restoration have been
unsuccessful Partial resection of the hypertrophied adrenals is not followed by any
permanent change, and the regular administration of oestrogen has had disap-
pointing results In the female pseudohermaphrodite, therefore, an assessment
must be made of the degree of vinilization, most cases are happier as boys and
should be allowed to continue as such The urethra should be reconstructed by the
method described in Chapter 14, and where the uterus and vagina are well
developed they should be removed In the mild cases, already brought up as girls
and content to remain in that role, plastic enlargement of the vagina and
amputation of the clitorts may be required

The male psecudohermaphrodites are usually happier in their true sex, and
where they have hitherto been regarded as girls a change of upbringing may well
be adwvisable in addition to plastic surgery to the gemtaha It 1s unnecessary to
remove a blind vaginal pouch \

The true hermaphrodites are unpredictable and cach must be treated on 1ts
own merits In cases brought up as males hysterectomy may be necessary to
prevent recurring haemorrhage, and wherc ovarian tssue 1s separate from the
testicular the former may be removed Interference with the gonads should be
cautious, however, for if all the functioning tissue 1s removed or damaged.
cunuchoid changes may result

Sexual precocity

The onset of normal puberty 1s apparently determined by an ncreased output of
gonadotropic hormones from the pituitary In the male the spermatic tubules
develop rapidly under the mfluence of “this hormone and the testicles enlarge,
subsequently enlargement of the external genitahia, growth of sexual harr, decpening
of the voice, and other changes characteristic of puberty follow as a result of
stimulation by androgens secreted both by testicles and adrenal cortex Androgen
excretion, as measurcd by the output of 17-ketosteroids, rises In the female
ovarian development occurs following upon the pituitary stimulus, but the
external changes of puberty result partly from oestrogenic influence and partly
from the androgenic influence of the adrenal cortea (see Wilkins, 1948)

True precocious puberly, as opposed to premature development of the
external gemitahia, must therefore result from disorders which act through the
pruitary  In fact the majority of cases show no other signs of 1ll-health, .and
ultimately develop into normal adults, this type 15 usually referred to as “‘con-
stitutional”  precocious puberty Intracramal lesions may be responsible, va the
pituitary, for a similar premature appearance of sexual function

The urologist, however, 15 chiefly concerned with those rare cases which
growth of the eaternal genitalia and development of the bodily form charactenstie
of puberty has preceded the pubertal change in the gonad. In hoys this type of
precocity may result from adrenal cortical tumour or hyperplasia, or from an
nterstitral cell tumour of the testicles Adrenal cases are discussed 1in Chapter 13,
the testicular tumours with endocrine disturbance are very uncommon and vfien
unobtrusive. but should not be missed of o carcful examination s mde The
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androgenic excretion 1s considerably raised while the contra lateral testicle remains
infantile in type In the female the granulosa-cell or thecalcell tumours of the
ovary may be responsible for isosexual precocity but adrenal tumours always
result m vinlism Jolly (1951) has shown that in all reported cases of ovanan
tumour causing precocity the tumour was sufficiently large to be easily palpable
30 that 1n suspected cases a bimanual pelvic examination under anaesthesia s
usually sufficient to exclude this very rare disease

Microgenitosomia
Small boys are not infrequently brought up to the urologist because the penis 15
thought to be unnaturally small In infants this appearance 13 almost alwnys due
to the fact that the true dimensiong of the organ are obscured by the excessive
development of the pad of fat over the symphyss In older chuldren the varation
in the normal development of the genitalta 1s very considerable and caution
should be exercised in the diagnosis of an abnormality but a true micro-
gemtosomia 1s occasionally encountered either with undescended or wath normally
placed but undeveloped testicles The testicular defect 1n these cases cannot be
repared aithough the size of the penis and the outward appearance may be
improved by testosterone treatment In adolescence the testicular agenesis may
be associated with eunuchoidism and excessive development of the breasts
Under-development of the female genitalia 1s scarcely ever noticed 1n childhood
though an occasionaf case may be recogmzed dunng the investigation for enuresis.
We are glad to acknowledge the help we have received from Dr H Jolly in the
elucidation of the problems of sexual development
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VESICO-URETERAL REFLUX

VEsICO-URETERAL reflux figures so promnently 1n a varety of lesions that 1t 1s
convement to review here 1ts nature and incidence 1n childhood

In the normal resting bladder the pressure 1s mamtamed at such a low level
that the force of the ureteric contraction 1s sufficient to eject a brisk jet of urine
into 1t After the efflux, the ureteric lumen 1s obliterated by the normal tone of
its muscles. In contracting, the bladder muscle 1s capable of producing within 1t
a pressure far above anything which the ureteric muscle 1s capable of withstanding,
it 1s therefore necessary that there should be some mechanism to protect the
upper urinary tract against regurgitation from below The obliquity with which
the ureter traverses the bladder wall 1s undoubtedly a part of this mechanism,
but the valvular effect 1s clearly greater when the bladder 1s distended, and 1n the
empty bladder the ureter must be protected by the contraction of the muscles
which surround 1ts orifice /

Vesico-ureteral reflux 1s more easily obtained 1n the experimental animal than
in man, and more easily 1n some ammals than in others perhaps the length of
the intramural ureter 1s the important factor (Prather, 1944) Graves and Davidoff
(1923) have given an admirable description of experimental reflux in rabbits
Peristaltic waves normally pass down the ureter at intervals of 1-5 minutes and
are normally of sufficient strength to obliterate the lumen at the poimnt of con-
traction, the ureteric orifice opens only as the wave of contraction reaches it If
the bladder 1s now progressively distended, the force required to drive the column
of fluid into the bladder steadily rises, and after a time the ureteric musculature
becomes unequal to the task The lower end dilates, the waves of contraction now
no longer obliterate the lumen so that, as the onfice opens, the fluid 1n the bladder,
under a high pressure, 1s able for a moment to flow up into the whole length of
the relaxed ureter, unless, as sometimes happens, fresh and more powerful waves
appear and push 1t back again Anti-peristalsis, although an occasional possibility,
plays no part in this phenomenon In man a simple raising of the pressure in the
bladder seldom produces reflux, the valvular mechanism being more effective
than 1n the rabbit However, when cystograms are employed routinely in the
investigation of minor conditions such as enuresis, reflux will occasionally be
observed, particularly 1f the filling of the bladder has provoked a powerful con-
traction In such cases the reflux does not usually fill more than the lower half of
the ureter with dye The valvular mechanism 1s more easily disturbed 1n children
than 1n adults and reflux occurs in a variety of conditions

Congenital (The “‘ear-trumpet’ ureteric orifice) —In this condition, which 1s
described 1n the chapter on megaureter, we beheve that the musculature around
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the onfice has not been adequately formed and fluids introduced to the bladder
flow freely 1nto the upper urmary tract even under low pressure (see page 149)

Inflammatory —A severe cystiis may cause such oedema 1n the neighbourhood
of the uretenic orifice that the tissues are rendered ngid The lumen can then be
obhterated neither by the flattemung which normally occurs on distension nor by
the muscular contraction It has been shown experimentally in dogs (Auer and
Seager 1937) that if the neighbourhood of the uretenc onfice 1s made oedematous
by the ymyection of magnesium sulphate reflux occurs more readily and at lower
intravesical pressure than in controls Moreover the effect on the bladder muscle
of the cysitis 15 to make contractions stronger and more frequent.

Obstructive —Although acute and rapid nses of pressure in the umnflamed
bladder seldom cause reflux chromie retention 1n children 1s not infrequently the
cause of this phenomenon It appears that 1n time the valve gives way though 1t
may be noted that 1n cases of lower unnary obstruction 1n which there 1s extreme
hypertropby of the bladder the hypertrophied detrusor itself may constitute a
bar to reflux, and a greatly dilated urcter may still not fill from below It has
been observed on a number of occasions that 1n infants with infra vesical obstruc
tions there may be a reflux at the first examunation made soon after the acute
retention but after a period of catheter dratnage, reflux can no longer be demon
strated. The uretenic muscle which gave way has had tume to recover 1ts tone

Mechaniceal dilatation of the orifice —Immediately after the passage of a large
stone from above, or a large bougie from below the uretenc onfice allows reflux
Pernistence of this condition 1§ unusual and recovery is rapid 1n the absence of
inflammation  Ureteric meatotomy needs to be very complete and to lay open
the entire length of the intramural ureter to produce reflux even after the excision
of a ureterocele reflux is by no means mvarable

Neurogeruc —In the neurogenic bladder due to spina bifida, the cammon lesion
1n children reflux 1s frequent Tt 1s almost a constant feature where there 1s any
dilatation of the upper uninary tract. Experimentally (see Jacobson 1945) reflux
occurs with regulanty in the autonomous bladder (for example cauda equina
lesions) less often 1n the automatic bladder resutung from gh cord section and
in the atonic bladder resulting from section of the afferent nerve roots It 1s
reasonable to attribute the reflux to the comparatively high pressures which are
maintamed by the neurogenic bladder over a long penod of time and to the
irregulanty of the detrusor contraction which perhaps throws out of acuon the
valvular effect. Section of the uretenc mnervation alone has no effect either upon
the normal ureteric contractions or upon reflux (Wharton 1933 Barksdale and
Baker 1930)

Although the vesical muscle 15 clearly very much more powerful than the
ureteric muscle, a simple reflux from a normal bladder is not suffirtent to produce
permanent dilatation of the ureter Vermooten and Neuswanger (1934) observed
dogs 1n which the urctero-vesical valve had been completely destroyed by section
reflux only produced dilatation in cases 1n which the unne was infected This
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observation 1s 1n accordance with chinical evidence Not only does the inflam-
mation provoke frequent bladder contractions but 1t has an effect upon the ureter
analogous to paralytic ileus

It 1s clear therefore that many factors may be concerned 1n the production of
ureteral reflux in childhood, and that the extent of the ureteral dilatation and the
rapidity of 1ts development varies greatly in different circumstances Gross dilata-
tion of the ureter 1s not in 1tself necessarily disastrous It would seem in fact to
be an important protective adaptation Limitation of the dilatation at the pelvi-
ureteric level 1s often impressive, so that a comparatively small and normal looking
renal pelvis 1s seen surmounting a huge ureter, which by 1ts very size 1s effectively
buffering the kidney (‘‘defence 1in depth’’)
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TECHNIQUE OF CYSTOMETRY IN THE CHILD

CYSTOMETRY 18 00t &n exact investigation in the sense that may be applied to a
chemrcal analysis or o radiographlc visualization and we would emphasize that
1t 1s a procedure which should never be delegated to someone who 1s inexpenienced
and unfamuliar with 1ts use any more than should cystoscopy The method which
15 described has been found to be suited to use 1n children and the interpretation
of findings depends upon farmhianty with the method which 1s soon acquired

The method recommended is to use a simple continuous gravity flow supply
fed through the open top of a vertical manometer Other methods have been
devised 1ncluding those which depend on the intermittent delivery of measured
quantities to the bladder with subsequent senal pressure readings, but this may
1ovolve, particularly in children the stimulation of bladder muscle by the rapid
volume increase We favour the continuous flow method as more neatly repro-
ducing the normal filling effect although the procedure takes longer

The simphicity of the apparatus ehminates unnecessary tubing and the use of
8 double column of fluid, which 1s otherwise present if the flow 18 fed n at the
bottom of the manometer The glass tube and scale 15 that supplied with the
standard Riches-Dukes tidal drainage apparatus A special flask container 1s
required of a diameter of 2 inches or less 1n order that the relatively small 20
mullilitres increments may be measured with reasonable accuracy It may be
necessary to graduate the flask A rubber catheter 15 used No 4 or 5 F in chuldren
under 6 years of age but the largest which can be introduced easily 18 the best.
All catheters should be carefully inspected as in many of the smaller rubber ones
there 15 a marked constriction of the lumen just proximal to the eye which would
be sufficient to restrict the ebb and flow of the fluid, and would therefore invalidate
the record Such a strcture needs to be reamed out.

Cystometry needs to be carried out with as little fuss as possible and 1n an
environment which will not scare or startle the child. The entry of a nurse, the
dropping of & bowl the banging of a door or unnecessary small talk  on the
part of anyone present may produce abnormal bladder contrections, and will
m any case interfere with the co-operation of the child

All but a very small number of children are tolerant, co-operative and excellent
as witnesses The purpose and procedure should be explained to the chuld after
the 1nsertion of the catheter and the apparatus should be placed so that the child
<an see the manometer and co-operate 1n mamtaimng & low and steady pressure

The flud used is fresh warm potassium permanganate 1 10000 1n water
Excessive heating produces o brown precipitate in the solution Air must be
expelled from the apparatus and sufficient fiud run through to warm the tubing.

Immediately before the insertion of the catheter the child voids unine naturally
and then tbe residual unne, if any can be measured on the same occasion A
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catheter spectmen can also be collected for bacteriological examination If cysto-
graphy can be carried out at the end of this investigation, one catheterization will
have served all the necessary tests, and the child will be spared the inconvenience
of repeated instrumentation We have on numerous occasions, by the introduction
of local anaesthetic solution during the withdrawal of the catheter, been able to
cystoscope both boys and girls as young as 5 years, but the ease with which th;s
may be done depends largely on the size of the meatus, which cannot be adequately
protected against the pamn of stretching by topical application

The manometer 1s adjusted so that-the zero mark 1s level with the symphysis
pubis The fluid 1s then run in slowly, at first approximately at 60 drops a minute,
but when 40-60 millilitres have been introduced the rate of drip can be increased.
The rate should never become a continuous stream, and the operator will very
soon be able to tell the rate at which the bladder muscle will relax 1n any individual
There should in normal older children and adults be a risc of less than 2 centimetres
pressure for each umit of 20 millilitres introduced If the rise 1s more than this
at the beginning, 1t 1s more than likely that the drip rate 1s too fast

The normal investigation will reveal a gradual rise of base pressure to approxi-
mately 20 centimetres, this point being reached at volumes which vary mainly
according to the age and size of the patient The total tolerated volume, though
mmportant, 15 of far less significance than the pressure or the presence of systoles

Usually between the second reading (40 mullilitres) and the point of imperative
micturition (‘‘end-point’’) there are 2 normal desires to void (N D V) These are
sharply defined points and the child should be forewarned and asked to announce
therr arrival He 1s each time told to take some deep breaths, and usually the
sensation rapidly passes off ¥ Systole should not normally occur at these points,
but 1f 1t does the bladder will again relax rapidly as the child breathes deeply The
maximum pressure 1s recorded for each contraction and deep deliberate breathing
1s continued until diastole 1s complete (to the ‘‘pre-systolic base pressure’’)

The filing procedure 1s continued until the child is ‘“‘unable to wait any
longer’’ The end-point 1s invariably heralded by flexion movements of toes, and
often inversion of the feet, circum-oral pallor and flushing of the cheeks If a
terminal rise of pressure occurs, its height should be recorded and the drainage
clamp released We do not think that observations on pressures during emptying
give any useful information Care must be taken not to overdistend a bladder which
has been rendered msensitive by nerve damage or mnfection

Findings
At the end of the investigation, which may last 20-30 minutes, most children are

composed, and one has even fallen asleep The following information should then
be available (1) the pressure gradient during filling, (2) normal desire to void
and the points at which this has occurred (*D* or “N DV *?), (3) transient
systoles (perceived) occurring with the desire to void the pressure reached 1s noted
and recorded as ‘D 33’ for instance, (4) the end-point or point of imperative
micturition with the pressure of a terminal systole 1f 1t occurs (““I M >’ or “I M 447)
(The end-point may come actually after the commencement of a contraction of

*These uninhibited contractions may often be scen to be bi-phasic, the first rather slow rise does
not reach consciousness, there follows a very brief and partial relaxation and then a sharper

greater pressure rise which 1s perceived by the patient
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which the early phase was not percetved Such 1s a common finding in the enuretic
child with day urgency or day wetting.) and (5) filling sensation

In preparation for recording on a graph, the observer may make his notes

simply by recording the pressure readings which are taken at every 20 millditres
of volume mtroduced Such a record might read

4 6 8 10° 11 13 12°® 15 17 21'"™

Sensation normal Total volume 10 umts—200 mullihitres

ot with unperceived systoles
2 7" 12 15 20" 28 5@ 40've
Filllng sensation normal Co-operation good
Terminal leak Volume 160 millilitres

1t s advisable 1o standardize the graphic record and the illustrations are based
upon & unsform plotting of pressure ordinate 5 times the volume abscissa (for
tllustrative examples see Chapter 3 and Nash 1949)
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CASES OF SPECIAL COMPLEXITY

Case 1
A'S, girl, bladder outlet obstruction caused -by intravesical protrusion of a
secondary ureter '

This little girl was first seen at the age of 1} years She had had a normal gain
of weight since birth and at 10 months weighed 18 Ib There had been no difficulty
in micturition but she was now suffering from recurrent attacks of vormiting and
a craving for flmd, the urine was normal She was drinking up to 3 pints a day
and on physical examination there was no abnormality beyond a prominant
forehead -

At the age of 2 years she weighed 20 1b and was found to have a coliform
pyuria Blood urea was 58 mg per 100 ml and intravenous pyelography showed
gross enlargement of the left pyelon and no excretion on the right Cystoscopy
showed trabeculation and gross cystitis but the ureteric orifices were normal At
this time, the girl was passing up to 14 ounces of urine at one act and although
she was wet at night she was continent during the day At the age of 2% years
cystoscopy revealed that the left ureteric orifice was now dilated although the right
was normal There was no residual urine Urninary infection continued unabated
except for a few occasions on which the urine seemed to be clear after treatment
with sulphacetamide The child’s growth and weight gain were greatly retarded
and by the age of 4 years the residual urine had risen to 11 ounces The diagnosis
seemed to be one of 1diopathic bladder-neck obstruction and an attempt was made
to incise the bladder neck through the urethroscope with the use of diathermy
This was unsuccessful and cystoscopy a few weeks afterwards showed 3 holes
1n the lower trigone resulting from the fulguration Supra-pubic cystotomy showed
that these 3 holes were 1n the wall of an intramural cyst at the bladder neck below
the trigone The roof of this cyst was removed and an accessory ureter from the
right side found to be opening into 1t The lower opening of this cyst was evidently

1n the urethra but could not be found The child was now 41 years There was no -’

improvement following the resection of this cyst wall, which was thought to be
the cause of the bladder-neck obstruction The blood urea had risen to 94 and the
bladder was again opened and a wedge resected from the neck Following this
procedure tbe residual urine was reduced to 24 ounces but continued to be thick
and ropy with mucus which was coming from the right side, and at the age of 5
years the right kidney and both its ureters were removed (sce Fig 127 ()
Ten days after this the urine became sterile and has remained sterile since

The blood organic phosphate was 4 1 milligrams per cent and the serum
caletum 10 6 milhigrams The weight at 5 years was 30 Ib and height 40 inches,
the specific gravity of the urine varied from 1001 to 1004 The blood urea was 72
and the residual urine was now reduced to 1 ounce Blood pressure was 110/75
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Fra 127 —Case 1—AS
{a) Operatlon specimen
showing condition of
right upper unnary

tract,

(b) cystogram showlng re
flux and vesical
trabeculation,



UROLOGY OF CHILDHOOD

Comment.—The first relevant symptoms i this child’s history were those of
polyuria and polydipsia although there was apparently no interferencze with the
act of micturition There must have been considerable back-pressure 1n the urinary
tract dating back to birth or even earher Damage to the renal parenchyma must
have been advanced early on and the date of the first infection 1s not known.
Bladder-neck obstruction did not become overt until the age of 4 years and the
diagnosis of ureteric ectopia was concealed by the fact that the accessory onfice,
though never actually located, must have been just above the sphincterc
mechanism

The damage to the urinary tract was caused by obstruction at the bladder
outlet by a dilated intramural portion of an accessory ureter The child 1s dwarfed

Fic 128 —Casc 2-—M S Ex-
cretion pyelogram  No
secretion from right side,
bifid pelvis left

-

P

as a result of renal damage In spite of the gross interference with the structure
of the remaining urinary tract, the urine 1s sterile and the child well

Case 2
M S, boy, aged 5 years Right ectopic ureter opening in posterior urcthra with
intravesical protruston causing bladder outlet obstruction

This boy had been dry by night since the age of 2 years but consistently incon-
tinent by day Recently pyuria had developed

On admission a healthy looking hittle boy with day incontinence and frequency.
nothing abnormal on external examination, urine infected with B profeus, blood
urea 34 mg per 100 ml , BP 130/90 Intravenous pylogram (see Fig 128) showed
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URETER

by

Fio 129 —Cose 2—M.S.

(a) Cystogram (obhque) showing di
lated ureter Intramural pro-
trusion  trabeculated  bladder
and large infra vesich] sac-

(h) explanatory drawing.

BLADDER

INTRAMURAL
PROTRUSION

URETHRA
)

Fig 130 —Case 2—MS
{a) Cystogram (oblique)
ng bladder in
fra vesical sac and
dilated and distorted

urethra
(b) explanatory drawing
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t

RUDIMENTARY
KIDNEY

DILATED RIGID
URETER

BLIND URETER

BLADDER

INTRAMURAL _ ~
PROTRUSION

SAC

I|||||||‘II|I|HIIIHIIIIIll‘llllIIIIIIHIIlHHIIHI[III|'|l|||ll|l||||||||||,||l —URETHRA
) 8 7 6 S5 4 3 2% 1,
- .- - !
Fic 131 —Case 2—M S Aplastic night kidney FiG 132 —Case2—M S Key
Specimen removed at second operation drawing

no secretion on the right side and bifid pelvis on left, with mild dilatation of the
whole upper tract /

Cystography (see Figs 129 (a) and 130 (@)) showed a small trabeculated
bladder with gross dilatation of the lower end of the right ureter, an intravesical
protrusion and a large sac behind and inferior to the bladder associated with
marked dilatation of the posterior urethra The appearance suggested a right
ectopic ureter with complex dilatation of 1ts lower end causing some obstruction
to the bladder outlet

On cystoscopy the left U O appeared normal The right half of the trigone
showed a very large bulging swelling, over the top of which could be visuahzed
a small ureteric opening drawn upwards and outwards, triangular 1n shape and
flattened 1n appearance The main swelling extended down to the internal meatus,
being clearly attached to the bladder wall and deforming this laterally The urcthra
appeared widely dilated but no orifice could be secen
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Operation —The dilated lower ureter was exposed by dissection in the pelvis and
appeared to have a very broad base in the region of the bladder neck and urcthra.
The bladder was opened and the intravesical protruston incised and 1ts continuation
upwards into & megaureter confirmed Downwards the lumen ran on into the
wnfre vesical sac which was intimately fused with the bladder wall and finally
opened freely into the urethra. An attempt was made to pass a ureteric catheter
mto the small secondary uretenc onfice The catheter passed easily but stuck at
a distance of 2 centimetres and this onifice evidently only led 1nto a blind ureteral
stump The megaurcter was divided and the upper termunal reimplanted nto the
bladder The dilated lower end was then dissected free and removed as close to
the urethral wall as seemed safe and the onfice closed with cat gut stitches The
bladder was closed round a small drin and the pelvis drained

The boy made satisfactory progress following the operation After 8 days
urin¢ was passing per urethram and the bladder closed normally

Following this operation the unnary infection persisted and there was still a
good deal of incontinence It was felt that the right kidney was responsible end
accordingly 4 months later the boy was re admitted for nephrectomy Rather to
our surpnise the kidney was found agenetic though the remnants bore every
evidence of a severe suppurattve infection and the ureter which was removed
down to the pelvic bim was thick walled adherent and manifestly chromcally
ioflamed (see Figs. 131 and 132) The unne has cleared though there s still some
wcontinence which 1s decreasmng.

Case 3

S H, girl, aged 4 months. Right pyelon duplex—ectopic ureter with orfice 1n
urethra and large intravesical protrusion

This infant had a revere unnary infection at the age of 6 weeks, which responded
briefly to sulphamethazine but recurred and was then intractable On admuission
she was pale and in poor condition with a distended abdomen Bladder and
kidneys not palpable unne infected with B coli and proteus blood urea 38 mg.
per 100 ml Pyelography showed a nght-sided duplication with hydro-nephrosis
and a gross megaureter The left kidney was normal and actively secreting Cysto-
urethroscopy showed marked cystiis with some trabeculation The left uretenc
onfice was not visualized. The night side of the bladder was occupied by a large
Intravesical protrusion which bulged over the internal meatus On the apex a
UO was detected. A second and much larger onfice was seen 1n the urethra just
below the vesical neck

Fig. 133 (a) shows an attempted cystogram and 15 10 fact a urcterogram the
catheter clearly having entered the urethral ectopic ornifice and the dye fills the

‘ﬂimdary ureteral system demonstrating the cystic dilatation at the lower
en

Operation —Rught nephro-ureterectomy (spectmen shown 1n Fig. 133 (5)) The

ureters were divided as low down as possible no attempt being made io view of the

Infant s condition to complete the enucleation of the terminal ectopic segment.

made an uneventful recovery and 3 months later the urine was clear she
Was symptom free and 1n vigorous health
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Case 4
J G, boy, aged 12 years Crossed renal ectopia (calculi) associated with left

hemidysplasia of upper and lower Iimbs
This boy, who has been under observation for several years, has a remarkable

association of tragic congenital deformities
(1) Left upper limb—suppression of radius and lower ulna with radial deviation
of the hand to 90 degrees

(2) Left lower limb—gross malformation of sacrum and coccyx with dislocation
of the left hip and malformation of the femoral head.
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v

(3) Crossed renal ectopa (see Fig. 134 (a) and () both renal elemenfs being in
the nght loin Both lodge calculi The boy has had much trouble from unnary
infection Calcult have been removed from the bladder and from the kidney
and his condition thereby improved, though the urmary infection 1s only
partially controlled His general condition 1s surprisingly good despite the
sertously depleted renal function

()

cull in both segments
of the crossed estopic
kidney Note abo the
sacro-coccygeal  and
’ femoral bony mal
formations
(b) composlte pyetographic
tracing showing the
crossed ectopia.

//:' [:3\
e \// Q\

b
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Case 5

L H, boy Megaureter of doubtful nature
This boy was first admitted at 3 months of age under Dr Donald Paterson

because of failure to thrive He was found to have a urmary infection (B colr)

which cleared under sulphadiazine Blood urea at that time was 40 mg per 100 ml

Fic 135 —Case 5—L H

(a) Cystogram showing dilated
upper tract,

(b) voiding cysto-urethrogram
showing the same—note
dilatation, particularly
in the lumbar segments,
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Three years later (aged 3 years and 3 months) he was re admitted with a mild
attack of pneumonma when retarded growth and distended abdomen were noted
Blood urea 44 mg. per 100 ml  unne contained pus cells and B coli Intravenous
pyclogram showed very poor concentration of dye A cystogram at that time
partly outlined the ureters by reflux (Fig 135 (a)) and showed considerable dilatation
in the lumbar segment One year later (aged 4 years and 3 months) polyuna
cystoscopy showed a normal bladder and ureteric onfices Residual unine §-1
ounce A voiding cysto urethrogram gave no evidence of bladder outlet obstruction
but showed gross dilatation of the upper tracts (see Fig 135 (b) and (c)) BP normal
unine stenle but contained a considerable quantity of albumin Growth continued
poor and he was re-admitted at the age of 6 years dwarfed (see Fig. 135(d)) and
abdomen distended Blood urea now 144 mg per 100 ml  unne clear

A few months after his discharge on this occasion he died of pneumoma and
no post mortem examination was carried out
Conunent —The exact pathology in this case 1s obscure but the story suggests severe
renal parenchymal damage resulting from pyelo nephntis i early infancy The
predomunant dilatation of the lumbar ureteral segments suggests that the ureteric
keston resulted from infection rather than from any underlying distal obstruction

©
Fra 135 (contd)

(¢) voldmg cysto-urethrogram lateral
view—note the normal urethra

{d) stature in comparison with boy
of same age—note, in addition
to the dwarfing, the pro
tuberant abdomen

[T
Kl
&
I}
Kl

5
K}
2
H

d

267



UROLOGY OF CHILDHOOD

Case 6
J B, boy, aged 9 years

This child suffered from attacks of pain in the left groin from the age of
4 years At the age of 9 years investigation revealed a calculus at the lower end of
the left ureter, found to be bulging from the left orifice (see Fig 136 (a)) The urine
was infected and there was no evidence of bladder outlet obstruction Supra-pubic
cystotomy and dilatation of the left ureteric orifice failed to remove the stone,
which was later removed by an extraperitoneal approach At the age of 12 years a
second stone had formed 1n the same site (see F1g 136 (b)) and was again removed
by an extraperitoneal approach, and at the age of 13 years a third stone formed
in the same place (see Fig 136 (¢)) and was similarly removed by an extraperitoneal
approach The function of the kidneys, which were grossly dilated, remamned
constant throughout Cystography showed no ureteric reflux on normal filling or
tilting but gross reflux on the right side only during micturition (see Fig 136 (e)
and (/) Reflux on the left may have been prevented by initial damage to the left
ureteric orifice either by the first extraction or by the impaction of the stone,
whereas repeated flushing of the right ureter by micturition had clearly prevented
stone formation on the right side At the age of 13} years, owing to persistence of
infection, the redundant ureteric loop on the left shown 1n Fig 136 (d) was removed
—some 334 1nches of rigid fibrous adherent tube .ncapable of peristalsis At the

Fic, 136 —Case 6—J] B
(@) Imiual calculus lower-end left ureter, age 9 years,

(h) second calculus, same position, age 12 years,
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age of 14§ years after all other antiseptics had failed the urine was made stenle
for the first time with chloramphenicol

The boy has remained well throughout and has grown normally The basic
actiology here 1s not clear but may have been bladder outlet obstruction with
spontancous cure in wmfancy residual effects being hmited to the upper tract
or the pnmary fault may have been at the uretenc onfices though this 1s unlikely
since there 1s reflux on the nght side

FIa 136 (contd )
(c) third cakulos, same poattion, age 13 yoars
(d) excretion pyclogram age 13 years, showing ngid loop in keft urcter which wns resected
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]

The case 1illustrates (a) The importance of vesico-ureteral reflux in preventing
stagnation 1n dilated ureters when the onfices “‘appear’ normal, (b) the relevance
of nigid ureteric loops 1n the maintenance of infection, and (c) that the hife-long
presence of gross dilatation of the whole tract and persistent infection may exist
without marked impairment in general health or growth

Renal function as shown by excretion pyelography i1s still good Urea clearance
tests would be invalidated by the presence of residual urine 1n the large ureters

F1G 136 (vontd) 0
(¢) cystogram with no reflux .
f) f:i'slogmm during micturition showing reflux up grossly diated nght ureter
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A Atresia anl vesicalis 75
Abnormalitees, Aurcomycin 5%
Lidney 77-89
agenesis, 77 B
cvsts of 86-89 Baglluna tubercutous 177
{umon, 84-86 Balamti, 235
78-81 Béance congemitale 149-152
umilateral estopia 32-34 reflux pyelogram i, 136
posterior urethra of 74-76 vording cysto-urethrogram, 150
Up‘pcfudm&lmct, of 77-104 Belladonna, 1n enurests, 25
ureder, 89-1 Birth trauma
bifd, 93-94 kidney damage due to 28
compiete pyclon duplex 94-96 abstruction due to 123
with ureterocele 96-97 Bladder
diverticula, 104 age  cvatometric patterns and, 17
duplication, 89 anatomy 1n early life, §
ectopm, 97-103 autonomony vesico-urcternl reflux in, 253
incomplete p?don dupley, 93-54 akuh 164 171-174
wipircation, 103 operations 176
ureterocele, 7 control of development 13-16
Abscers, permephric 57-38 development of 61 70-71
renal cakeuli compheating, 174 diverticula of see Div-rticuln vesenl
Achahgha, urcteric, due to megaureter 146-149 double T
Acidosis, 36 drainage urcthral 222
treatm nt, 38 filling of for cystoscopy 9
Adrenal cortical tumnours, 203-212 fircone
cas records, 210-212 hour glass 7L
treatment, 210 hypertrophic  encket ball 4
Adrena| gland impacted stones in detection 6
female pseudohermaphroditism in, 244 246 neck of
Adreno-genital syndrome, 209-210 aboormahties, enurcsls due to 26
Aloumununa in nephrit, 44 abstruction 111 113
Allergy due to sulphonamides 51 case report 114 115
Alumunhan ll-:ilvdmx}do gels 1 reduction of megaureter d\;z?s;wm
u p horus, 176 neurcfibromatons
F‘n—-\mlnonl}mc;{!c udﬂ in tuberculous, 180 neurogentc 128-134
Ammons dermatins, 236-238 dugnous, 133
Anaemfs, hypochromx chronte renal fallure, indcations for operaton 133
in, 36 megaureter 140
Avomalres, meningocele due to, 128 125
congenital r_xtern.uJ? 217-233 nearological slgns 128-130
Am meatus, of 24¢ spinal deformities, 128
Ancxia calng kadney dysfunction. 28 treatment, 133-134
Angtouu in urinary tract Infections, $4-56 urologscal features, 130-132
wpsly, urinary history of 49-%0 vessco-ureteral reflux n 253-254
obstruction, 105-108 111-117
caleuluy, 31 ‘ntravencal protruston of secondary ureter
30 due to 258 260 263
futphonamide, 30-3t pathology 107-108
A;“lumt. 33 retention, 105 134
tite, In urobithiasis, 164 rhabdomyosarcoma of 185-190
Asphyds, retenton due to 113
omuresh due to 20 trigone of
dysfunction due to 28 tuberculous, 1, 1
\trexl ani urethralis, 75-76 tumotrs, 182-194
retention dus to 118 119 vesco-ureteral reflux 252-254
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Blast inyury, enuresis due to, 20 Catheterization—contmued
Blood pressure, 6 ureteric—conrinued
Blood urea, hydro-nephrosts 158
estimations, 6 tuberculosis, 179
falsification by dehydration, 6 urmnary tract infections, 48-49
Bones, Catheters,
age of, in diagnosis of pseudohermaphro- gum elastic, indications for, §
ditism, 249 Jacques, introduction of, 8
deformuties, due to chronic renal failure, 36  Cerebral palsy, enuresis due to, 19
diseases, urolithiasis due to, 167 Chloramphenicol, 55
pain due to neuroblastoma, 213 Chloromycetin, 55
Boracic acitd in ammoniacal dermatitis, 238 Chordee, 217
Bowel, hypospadias, 1n, 73
infection, control of, 56 repair, 220
Circumcision, 234-236
C contra-indications, 235
Calcification, 1n neuroblastoma, 213; 214 so-called indications, 235
Calcium, Cilitoris, 1n ectopia vesicae, 225
excretion, in urolithiasss, 166 Cloaca,
oxalate, stones, 164 endodermal, embryology of, 61
phosphate, stones, 164 persistence of, 233
Calculy, 164-176 Colon,
anomalous kidneys 171 termunal reservoir, 20
anura, 31 wash-outs, 1n management of enuresss, 22
composttion, 164-165 Constipation,
congenital pelvic hydro-nephrosis, 171 enuresis duce to, 19
cystine, 174 retention due to, 131
diagnosts, 174-175 *“Cnicket-ball™ bladder, 4
ectopic hidney 264-265 Crush syndrome, 30
formation, 165 Crystalluria, due to sulphonamides, 50
hydro-nephrosis, 155 Cushing’s syndrome, urolithiasis in, 167
impacted, Cyst, renal, 86-89
megaureter, differentiation from, 142 semnal vesicular, 117
pelvic, 171 urachal 231, 232 _
Kidney, 164 ureterocele, 1n, 143
megaurcter, 169-171 utricle, of, palpation, 6, 117
metabolism of stone-forming substances, 165  Cystectomy, 1n vesical rhabdomyosarcoma, 190
recumbencv, 167 Cystine,
tuberculosis, 1n, 180 stones, 174
renal, 164 urolithrasis, m, 168-169
lumbar ureterectasis, with, 172 Cystinosis, 169
operations for, 175 Cystinuria, actiology, 168
staghorn, 171 Cystitis,
structure, 164-165 cystica, in megaureter 141
ureteric, 164, 170 megaureter due to, 141-142
casc report, 270 tuberculosis, n, 177
operations, 176 vesica-ureteral reflua in, 253
vesico-ureteral reflux n, 270, Cystometry, 11-12, 255-257
vesical, 171-174 apparatus, 255
operations, 176 enuresis, effect on, 26
Calyces, findings, 256-257
hydro-nephrosis, 154, 161 graphs, 15 .
tuberculosss, 179 norma) **bladder age * patterns, 17
Carbon tetrachloride, toxic nephroses duc to technique, 255-257
types of patterns, 15
Carcinoma, Cvstoscopy, 9
adrenal gland, 210-211 appearances, 9
papilliferous of renal pelvis, 195 bladder fitiing of 9
Caruncle, urcthral, 242 hydro-nephrosis in, 161
Catheterization, 8 position of patient, 9, 10
bladder spasm durning, 125 techmique, 9-10
cnuresis, cffect on, 26 tuberculosts, 1, 180
girls, 1n, 8 urolithiasis 1n, 174 on
neonatal cases, 124 Chystostomy supra-pubic, i vesical retention,
ureteric, 10-11 124
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Cysto-urethrography
sodlum lodide conuﬂndlcncd. 8
sojutions, §
voiding, B
atresia anl urethrals, (18
Marion s disease, 114
vahwular obstruction, 111 112

D
fi ton of blood urea estimations due
to 6

man.ng\:mmtor 37
Denns rmmczgxruuon for hypospadias,
220~

after-treatment 224 225
biadder drainage, urethral 222
dressin 4

uh}on?ﬁg new urethrn, 222-224
ons 222, 223 224
p-re:éra-udve preparation, 221

;k.ln lulur:g 224
sutunng of flaps, 223 224
technique, 222-227
tenslon sutures, 224
Dermatitls ammonucal 236-238
drcumeision contra dicated in 235
clinecal features, 236
explanation of 238
feeding, relatson to 236
prevention nnglt.r;nlnncm 238

Dewd.ru:c, in euuruu, 25
Duxtm—nmphcmmme
enuresls, in, 25 of 25
overdose, symptoms
Diagnoals,

catheterization 8
chnical examination 5
cystometry 11-12
cyst 9

ascopy
cysto-urethrography 8
excretion u. phy 7
geoeral tion, 5-6
remal function tests, 6

rectal examination, §
residual unne estimauons, 9

urcteric mtmﬁmlfhy llOI—Il

unne emmﬁuu 6

urological jovestigatons, 5~12
Dialyxs, peritoneal, 13-34
Diarrhoca, effect on uninary output 2
Diet, acute repal failure, 32
Dilamtion of ureter 135-153
Dimethyl sulphadiazine 53
Diodone

cysto-urethrography 8

excretron, 29

intramuscular pyelography 7
inteavenous hv 7
retrograde pyelography 11

g}phﬂlu 233
anterlor urethra of 233
232

olmrucdon camcd by 117
vesica

Manon s disense and, 112
megaureter due to back(%rwurc, in, 139
obstruction due to 1
operative treatment, 126-127
Dysuria,
causes, 2

E
Ear trumpet  ureteric orifice, 150 252
Ectopia vesicne 225-231
anatomy 225-228
dlniall piclure 223—129

trumplunlation ol’uretcrx. 230-231
treatment 229-23
retention due to 239
Ellis d.nnlﬁczllon of'ncphn(is, 4344
Embryology 60~
bladder 71)~7l
determination of sex 243-244
ectopea vesrcae, 228
imll.u, (i 73-74
idney ascent of 66-68
outline of development, 6064
prepuce, 72
renal substance, 69-70
ureter 6869 89-93

ureth
femake 73-74
male 71-73

7

WolfBan duct, terminal scgment of, 6466
Embryomn, 195-209 (see a.Lto \V‘Ilm: tumour)
Empyema, kidoey of 58
Enu:phalltb enuresis due to 20

Endoscopy excretton urography preceding, 7
Enuress, 17-27

actiological factors, 19-21

clasnification of types, 18

clinkal bans, 17-19

diagn

Ecncrnl pnnaph. 21
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Enuresis—coninued
managsment of—continued
hypnosts, 25
methyl-ephedrine in 25
parental attitude, 21
principles, 23
social environment, 2§-23
stilboestrol 1n, 26
night routine, 24
nocturnal, urinary obstruction, in, 109
polyps, due to, 182
priapism, as factor, 26
pyclography 1n, 26
sleep levels, 24-25 '
stages, 18-19
time-training, 23
treatment, operative, 26-27
tuberculosis, 1, 179
Epididymutis, tuberculous, 179
Epilepsy, enuresis due to, 19
Epispadias, 225-231
anatomy, 225-228
embryology, 228
treatment, 231
Eryvthema exudativuam multiforme, 239
Excretion, urography, 7

F

Fallopran tubes, development of, 64
Fanconi’s disease 35
Fibroma, vesical, 183
“*Fir-cone’” bladder, 114
Fistula,
recto-urethral, 75-76
recto-vaginal, development, 76
umbilical, 232
urethral, congenttal, 233
Frequency,
causes, 1-2
polyuria, diffierentation from, 2
tuberculosts, 177, 179
urinary obstruction, 109
vesical rhabdomyosarcoma, 187

G

Ganglioncuroma, 212-216
pathology, 213
treatment, 215-216
Gantrisin, 54
Genttahia,
development of, 64, 73-74
cxamination in pseudohermaphroditism, 249
cxternal, discases of 234-242
female, development of, 73-74
infections of, 239
male, involvement 1n urnnary tuberculosis
|

sesual precocity, 250
Glans
ammomacal dermatitis in, 236
hypospadias i, 217
pscudohermaphroditism, 1n, 249
Glomerulo-nephritis, 31
management, 37
Glomerulus damage duc to sulphonimides, 51

Haemangetoma,
renal, 194-195
vesical, 182-183
Haematuna,
achalasia, ureteric, 1n, 146
causes, 3
differential diagnosts, 3
nephritss, 1n, 43, 44
nephroblastoma, 1n, 202
recumbency calculus, due to, 167
sulphonamides, due to, 51
triple ureter, 1n, 104
tuberculosis, 1n, 177, 179
vesical naevi, due to, 183
Haemoglobtnuria, haematuria, differentiation
from, 3
Hamartoma, dysontogenic, 185
Hamilton R1u257sell excision, mn urethral stricture,
Hamilton Stewart manoeuvre, 163
Heminephro-ureterectomy, 100
Hermaphroditism, 243-251
true, 246-247
treatment, 250
Hernia, enurests due to, 20
Horseshoe hidney, 84
Hour-glass bladder, 71
Hutchison’s syndrome, 212
Hydro-calycosis, obstruction, due to, 154
Hydrocele, enuresis due to, 20
Hydro-nephrosis 154-163
acute infective, 155
back-pressure, 154
blood vessels in, 157
calculous, 171
calyceal dilatation, 154
clinical features, 157-158
congenital, 155-163
Khinks n foctal ureter, due to 69
patholopy, 155-157
renal calculrin, 171, 173
conscrvidtive operation, {162-163
cystoscopy 1n, 161
diagnosis, 37, 157, 161
difierentia! drapnosss, 157
distenstbility of renal pelvis, 154
cctopic hidneys, in, 82
excretion pyelograms 160
Hamuilton Stewart manocusre 163
horseshoe hidrev, 1n, 84
hydro-calycosss, 154
wdropathic 155-163 (sec also Hydro-nephro-
sis congenital)
indscations for treatment, 161
infection in, 157, 158
nephroblastoma, differcnuation frem, 205
parenchy mal cyvsts and, 88
pathology, 35, 155-157
pelvi-ureteric juncyion m, 155-157
plastic procedures n tre itment, 162
pyclography in 161
retrograde pyclograms 159
‘sl ' adhesion, 155, 156
secondary obstructine, 137
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H)drovncphrom—conlbund Incontinence—cuntinued
ugns, 158 operative treatment following, 127
stenle, treatment, 158 typesof 2
treatment, 161-163 vertical 2
tuberculosis, due to 177 179 cctopx: ureter in 97
ureter assoctated changes in 157 vesrcal rhabdomyosarcoma in 187
mn obstruction due to 134-163 Indigocarmune, in cystoscopy 10
unoe n, 158 Intersex, 43~ 3-350
vascular obstruction 163 lodoxyl
Y-V phstic procedure in 162 cysto-urcthrography in, 8
Hydroureter see Megaureter introvenous pyel phy for 7
Hymen, development of 74 Irngation. pentoneal 33
Hrpcn:nlcuna idlopathic 166
Hyperparathyroidism urolhithiasls in 167 J
Hypersomnta mecturition and 13 Jack stones 164
Hypertemion, 38 Jacques catheter introduction of 8
Mdney failure in, 29 Jelly PV.A 230
renal 3842
aetiology 39 K
caso reports 4042 Kampmeier s hypothess, 87
excretion pyelography in 42 hadney
operation sfedmr.n 41 abnormalitees, 77-89
treatment 3940 clasnification 77
Hyperthyroldsm, urolithiasis in 167 ageneus, 77
Hypervitamunosis D, urolithiasks and 167 168 anatomy 29
Hypnosss, enuresds, (n 25 anomalous, cakeuli in 171
Hypop! aplastic
krdneys, in 82 lumbar ureterectasis ln, 137
remal, 78-81 opcr:mon specinen, 2
operation men 79 80 81 ascent of 66-68
pyelogm phjc lrucmg. 79 80 81 bifid nephroblastoma of 198
Hrpomudm. caleult,
age at me’nuon 219 calcium oxalate 164
chordee in, 217 operations for 175
coromal, 217 congental hypoplasa of hypertension in 38
treatment, 218-219 cysts, 86-89
Denls Browne operation 221-227 domnage to parenchyma 28-44
togy 73 acute renal failure, 29-35
1 217 cakuls due to, 174
! operative treatment, chronic renal failure, 35-37
decision as to 2/8-219 glomerulo-tubular nephntis, surgical as
stage [ 219-220 pect of 43-44
stage 11 220-221 hypertengion 38
penile, 217 218 neurogenic bladder due to 132
treatment, 219 physiological considerntions, 28-29
perineo-scrotal, 217 renal hypertension, 3842
treatment 219 development of 66
pre-operative preparation, 221 drainage of 124
pre peaile, 2 3 dysfunction unnary disorders, in, 4
Prepucs appearance of 217 ectopic
"’Cﬁttl_'rmt 218-227 c‘rgtwd,SS 264[—265 by in 82
Infancy in, 218 1ntravenons pyelography
types, 217 i c, 83
L unl'lntcrnlf 82-84
empyems ©
Beus, ureteral, dilatation due to 137 cnlargement in unnary obstrction 109
I“‘Nl retention due to 239 faslure 029_35
acute,
dribbling, diagnosis, 32
oufnhédd n 1%)3 o imm. 29
on 1 symp
ectopda vesicae, in, zzxm' treatment, 32-35
mﬂunon, ectopk nreter in 100 types of, 29-32
B0ups of cases, 17 chronk., 35-38
might hypenomnlunnd 20 diagnoats, 37
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Kidney—continued
fanlure of—continued
chromc—continued
management, 37-38
symptoms, 36
early signs, 28
function, tests, 6-7
fused, 84-86
nephroblastoma of, 199
horseshoc, §4
treatment, 85
hydro-nephrosts, 155-163
hypoplasia of, 78-81
operation specimen, 79, 80, 81
pyelographic tracing, 79, 80, 81
ureteric dilatation associated with, 79
malrotation, 82-84
multicystic disease, unilateral, 87
parenchyma of, damage to, 28-44
pelvic ectopic, 68
pelvis of,
distensibthity, 154
impacted calculi, 171
nephroblastoma, effect on, 200
pelv:-uretcglc junction, hydro-nephrosis, 1n,
155

physiology of, 28-29

adult and infant compared, 29
polycystic discase,

adult and nfantule forms as scparatc

diseases, 87

congenital, 86
substance of, embryology, 69-70
sulphonamude allergy 1n, 31
surgery of, contra-indications, 79
“surgical”’, 31
thrombosis of renal vein, 31
transfusion, 30
tuberculous lesions 1n, 177, 178
tubules of, blockage duc to sulphonamides,

50 P
tumours of, 194-209
unilateral multicystic, 88, 89
ureter, high junction with, treatment, 163
ureteric dilatation, cffects on, 137
vascular arrangements, 28
vesical retention, 1n, 108
Wilms® tumour, 200

.

L

Labia,
development, 64
minora, fusion, 242
Lithotomy, supra-pubic, for vesical caleuly, 176

Luttle’s disease, incontinence in, 128
Lymphangeiomi, renal 194

M

Mandanune, 49
Mandclamne, 49

post-opcrative treatment of urolithiasis, in
176

Marchsafas a-Micheli sy ndrome, differentintion
from hacmatuna, 3

280

Maron’s disease, 111-1]13
operative treatment, 126
voiding cysto-urcthrogram, 114
Meatitis, -
ammoniacal dermatitis, 1n, 236
enuresis due to, 20
Mecatus,
external,
anomalies of, 240
congenital stenosts, retention due to, 113
obliterative adhesions, 123
pin-hole, treatment, 218, 240
stenosts, enurests due to, 20
ulcers of, 238-239
Megaureter, 138-153
achalasia, 146-149
discussion, 148-149
escretion pyclograph, 147
spectmen, 147
treatment, 146
apparently normal uretero-vesical junction
and lower urinary tract, 146-149
back-pressure, 139-141
clinical features, 139
cystoscopic appearances, 139
prognosts, 140-141
pyelographic tracing, 140
radiological appearances, 139
treatment, 140-14]
bilateral,
chinical picture, 150
cystoscopic appearances, 150
*ear-trumpet’’ orifice, with, 149-152
prognosis, 152
radiological appearances, 151
reflux, with, 149-152
treatment, 152 |
voiding cysto-urcthrogram, 150, 151
calculi yn, 169-171
case report, 266-267
classification, 138
complete pyelon dupley, 96
cystitis, 141-142
chnical features, 141
cystoscopic appearances, 141
cxcretton pyelogram in, 142
prognosss, 142
radiological appearances, 142
treatment, 142
duphication and, 152-153
hydro-nephrosis, 154
orgamic  obstruction at
142-146
reflux pyelogram 136
stricturc 142-143
chnical features, 143
csstoscopic findmngs, 143
prognosts, 143
radiological appearances, 143
treatment 143
urcterectases, 137
ureterocele 143-146
chinical prcture 144
€3 S104COPIC APPLIrAnces 114
cxeretion pyelogram, 149

ureteric onfice,
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Moangits, differeatiation from unnary tract
nfections, 47

Menngocele, neurogenre bladder due to 128
s

Mercury towuc nephroses duo 2% 30
Metanephros, em!
Mcdmnmln; mm‘?ﬁ'n, urinary antisepsis,
4
Methylephednne 1n enuresis, 25 26
tosomia, 251

parental attitude, 21
cortical disturbances, 13
ometric picture 16-17

m’“‘: e basi 119

maturation, functional 13-16

ted disorders, physiofogy of 13-27
wcnl environment, effect of 21-23
Mﬁme-tmh\ilna. um a
onomethy! sulphadiazine,
Mydx transverse, neurogenec bladder in, 128
yoma, veskal, 183
Mymm vesical, 185

N
Napkin rash 236-238
Necresls,
acute tubular sulphonamldes, due to $1
symmetncal cortical, 31

s
182-216

lar
haomaturia differentlation from 3
surgical
tubercalo-toxic, 17
Nephroblastoma, 195—“09 (see alw Wilms
tumour)

Nephrocakinosis, 168
Ngw-mmmm due to 167
"-mﬁ? hyperparathyroidism, due to
Nephro-lithotomy calkeull, for 175

Nephrons, hydro-nephrosls, in, 145
Nephrosey,

lower nephiron 29-30

toxie, 30

Nephrostomy
bilat

rhabdomyosarcoma, vesrcal 190
contra-indications to 124
Nephro-ureterectomy

12-216

Obstruction,
lycoss duo to 154
{nfra vestcal 106
mucosa, redundant oedcumoux, due to 123
post-urcthral megaureter 1n,
ureter of

vascalar comprmlon.. 14
uretero-vesical 135153
contralateral infection. 153
dilatation of ureter 135-153
disuse atony 137
evolution of dilatation 137
hydro-ureter 138
megaureter 138-153
paralytic ureterectasis, 136
pathology of dilatation, 137
uretetic factors affecting, 135-136
ureterectasis 137
vesical, 105-134
clinteal picture, 108-109
effects of 107-109
female, causes in, 119-120
intraveskal causes, 113

dilated ureter [35-153
hydro-nephrovls, 154-163
vc!k‘ul retention 105-134

of 135
rv:mlr
lrtﬂux dueto 141
OUxurln sulphonamlide t(reatment, 33

yelitss,
pubx, acute retcm.m due to 106
lm)lhhh_us usocm with 167
rolu ! with 167
Ou.l.ute crwmlx, retention due to 106
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P
Pam,
megaureter due to stricture, in 143
neuroblastoma, 213
rhabdomvosarcoma, 187
sterile hvdro-nephrosts, 158
tuberculosis, 177, 179
urmnary disorders, 4
urolithiasss, 169
Palsy, cerebral, enuresis due to, 19
Papilloma, vestcal, 183
Paraganglionoma, 42-43
Paralysis, spastic, incontinence n, 128
Pamplcgm,cl:g?pressxon, 1n neurogenic bladder,
Pelvectomy, 1n hydro-nephrosis, 163
Peniciihin, 54
urinary antisepsis, in, 49
Penis,
corona) hypospadias, 1n, 218
curvature of, 1in hypospadias, 217
development, 64
ectopia vesicae, 225
fistulae, 233
supernumerary, 233
Pepper’s syndrome, 212
Perincum, development of, 61
Peritoncum, irrigation 33
Petit mal, enuresis due to, 19
Phaeochromocytoma 42-43
Phenobarbitone, enuresis, 1n, 23
Phenol toxic nephroses due to, 30
Phimosis, 234
Phosphate, excretion of, 29
Phosphaturia, causes, 4
Polyps, urethral, 182
enuresis due to, 26
Polyuria,
frequency, differentiation from, 2
hyperparathyroidism, due to 167
Porphyrinuria, haematunia, differcntiation
from, 3
Precocity, 250-251
adrenal cortical tumour due to, 210
Prepuce,
adherent, enuresis due to 20
ammoniacal dermatrtis, 236
circumcision, 234-236
development, 72
cctopra vesicae 225
embryology 72
function, 234
hoode, hypospadias, n, 217
hypospadias, 73, 217
normal, 234
ocdema, 213‘35 | 26
Priapism, stitbocestrotn, 20
Prolgpcc of urethral mucosa 240 242
Prontosil, in urinary antsepsis 49
Prostate, P
palpation,
sdarcoma, 187
I’rotopw}:lox:j. 92”9
Pscudochordee, 2
pP~cudohermaphroditism, 244-246

Pseudohermaphroditism—continued
diagnosis ol sey, 248
female, 244-246

adrenal cortical tumour, due to, 209-210
treatment, 249
male, 246
trcatment, 249-250
Puberty, precocious, 250
PV A Jelly, 230
Pyelitis, differentiation from tuberculosss, 179
Pyelo-cystitis, Mandelamine in, 56
Pyelography,
excretion,
infants, n, 7
renal hypertension, 1n, 42
ureterectasis, 1n, 138
hydro-nephrosis, 1n, 161
intravenous,
bladder-neck obstruction, 1n, 115
ectopic hidney shadow, 82
enurests, in, 26
interpretation, 8§
hmitations of use, 7
retrograde, 11
tuberculosis, 179
urolithiasts, 175
Pyelo-lithotomy, for calculi, 175
Pyclon,
defimition, 89
duplex, 89
bilateral, 98
case history, 263
complete, 91, 94-96
diagnosts, 94
cctopia, 91
pathology, 96
urcterocele, 96-97, 145
development, 89
incomp'ete, 90, 93-94
pyelography in, 95
simpley, 89
development, 89
cctopic, 93, 100
Pyclo-nephritis,
acute infective hydro-nephrosis in, 155
acute suppurative, 31
cctopic hidneys, 82
hy pertension, 38
management, 37
operation spectmen 41
pathology, 35, 46
sulphameraszine in, 52
Pylonic stenosss, mfuntile hypertropluc, spon-
tancous cure, 123
Psyocolpos, Jacute retention due to, 107
Pyonephrosis, 5§8-59
actiology, 47
casc report, 59
tubcrculosis, 177
Pyurin,
achalasia, urcleric, 1in, 116
c1uscs, 4
defimtion, 45
pitholops, 16



Pyuria—coatinwed
fuberculons, 177 179
urolithiasy 169

R

Railway tunnel ureteric onfices, 139 141
Rash, napiin, 236-238
Rectal camination 56
Rectum, embryology of 61
Refluy, vesco-ureteral 252254
Reter s disease 739
Retention, 105-134

absence of abdorunal musckes, 119

acute

causes, 106

mnagement 1
atresia ani urethrahy, 119
bladder-neck obstruction 111-113
canses, 2

chronic,

causes, 107

‘vesbeo-ureteral refiuy n, 253
constipation, due to 131
cyats, urethral causing, 117
dnerticula urethral causing 117
mtravesical causes. 113
management, 124128

general principles, 124

neonatal cates 124

operative treatment 125-127
Marion s discase, 111-113
megaureter due to back pressure, in 139
roetin causing, 12§ 129
nnggmm] IC, management 17TS24

cases managernent

obstruction, 105134

nfra vesical 106

nature of 105-106

pubic osteomyelitis 108
ryocolpos, 107

severe chrontc management 125
miml defects 128

vesical, 105-134
aftercare 127-128
brognosi ;7234“
v, 127128
m"bdomvmarcoma.ﬁvnicnl 185-190
clinical features, 187-188
Jiectomy 150
dnsermination, 186
histological section 186
macroscopical appearances, 191 193
microxcopical appearances, 191 193
OPeration spectmens, 1389 192
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S
Sarcoma
botryot: 185190
prostatc 187
urcthral 182
Scabies, enurens due to 20
Scrotur

development 64
ectopia vesicae 225
pre penlle, 231
Septum urorectal downgrowth of 6.

X,
determinatton 241-244
diagnosls 248-249
penetc 243
pro. tic 243
Sexual development disorders of 243-251
Skcolam 230
Sinus, urogenital
croys secuon 65
development 61 62 63
Sleep lesels 1n enuresis, 24-25
Sodium 1odide  cysto-urcthrography  n,
contra indications, 8
Spine defects in, npeurogenic bladder due to

Staghorn cakeuly 171
Stenosts, meatal
enuresis due to 20
retention due to 13
Stilboestrol enurests in 26
prapism 26
sopmtis 26
Stones see Cakuli
Streptomycin 54-55
tuberculoss, 180
unnary antisepus, 50
Strcture,
ureteric 142 143
urethral 113
operative treatment 127
Sulphamerazine fyelcnephnus m, 52
bulfhomnndn. 1-54
allergy duc to 51
anuna 30
blockage of tubea 50
ctaliuna 50
excretion 1n urine, 54
glomerular damage S1
nephro-toxte effect, 50
oliguna due to treatment 33
principles of treatment, 51
toxie nephrosey 30
urine, 10, chemxcal test for 54
Sunstroke couresis due to 20

Tenmon, typea of 15
Teratorma, pephroblastoma  differentiation
from 206

Tests,
blood urea estimations, 6
renal function 6-7
unmry sulphonamide, 54
Threadworm infestation enuresis due to 19
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Thrombosis, of repal vein, 31
Toilet control,
development of, 13-16
traimng system, 22-23
Tonsillitis, uninary infection, association with 5
Tresamide, 32
Trigomtis, enuresis due to, 20
Tuberculosss, 177-181 =
cathaterization, ureteric, 179
clinscal picture, 178-179
complications, 180
cyvstoscopy 180
pathology, 177-178
prognosts, 181
pyelography, 179
retrograde pyelogram, 178
treatment, 180~181
Tumours,
adrenal corucal, 209-212
hydro-nephrosis, 157
Kidney, 194-209
differentiation from polycystic disease, 87
pararenal, 209-216
ovanan, precocity due to, 251
testicular, precoctty due to, 250
urethral, 182
vesical, 182-194
case records, 190-194
Wilms’ 195-209
Turbidity of urine, causes, 4

U -
Ulceration,
meatal, 238-239
ammoniacal dermatits, 236
tubserculosis, 177
Umbilicus,
ectopia vesicae, 225
fistula, 232
pubic, 228
Urachus,
anomahes, 231-233
treatment, 233
cyst. 231, 232
diverticulum, 232
patent, 231, 232
Uraemia,
pre-renal, 32
symptoms, 37
Urea cxcretion of, 29
Ureter,
abnormalities of, 89-104
nomenclature, 89
achalasia, 146-149
chnical picture, 146
cystoscopic appearances, 146
radiological findings, 146
atresia, 69
bifid,
diagnosis, 93
formation 90 92
calcuh, 170
operations for. 176
calibre of, factors affecting, 135
catheterization, 10-11

.
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Ureter—continued

“*cobra-head’” appearance. 144
congenital absence, 69
development, normal 90
dilatation of, 135-153
evolution, 137
pathology. 137
renal hypoplasia associated with 79
secondary effects, 137
summary, 153
displacement by neuroblastoma 214, 215
diverticula, 104
duphlication, 89
ectopic, 97-103
brlateral, pyelography in 101
chnical mansfestatons 100
diagnosis, 100
dye tests, 100
ectopic pyelon simplex, 100
embryology, 60, 6§69, §9-93
enuresis due to, 26
excretion pyelography, 99
radiography, 100
retention due to, 113
treatment, 100-103
hydro-nephrosis, 155
patholoaical changes, 157
mmpacted stones 1n, detection 6
Kidney, high junction with, treatment. 163
obstrucuon9 vascular compression due 10
14
orifices of
bilateral megaureter, in, 150
cystits, in, 141
*“ear-trumpet °, 150, 252
“ralway tunnel 141
tuberculosis, 1n, 180
\esical retention, wn, 108 139
pelvi-ureteric junction, hydro-nephrosis, n,
155
prolapse of, differentuation from ureterocele,
144

propulsion wave affecting calibre, 135-136

retrocaval, 69

secondary, bladder obstruction caused by
protrusion, 258, 260, 263

strcture of, treatment, 143

tone of, vanations in, 135

trabeculation of megaureter, m 139

transpolantation, 230-231

tnfid 103

triple, 103-104

tuberculosts, 177 179

upper, kinking of 1n hydro-nephrosis, 155,
156

vestcal retention, 108 )
vesico-ureteral refluy, 252-254

Ureterectasis, 137 -

disuse atony 137
excretion pyclograms 138
lumbar, 137
renal calculi with 172
paralvtic, effect on ureteric cilibre 136

Uretcrocele,

calculiin, 171
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Ureterocele —conrinwed
complete on guplcx with 96-97

deuteropy.
differential dbznosh. 144

retention, 113
ireatment, 145146
Urethr,

anterrof,

diverticula 233

obstruction caused by 117

traumatlc stricture causing retention 117
atresm anf urethralls, 75-76
bifid penile, 116

retention due to 117
bulbo-membranous, con:enll;l stricture

ts of obsln;iﬂoncnmdby 117

t,
embryology 71-74
fistulse congenital 233

abnormalithes, 74-76
congenltal valves, 74-75 109-111
lurﬁcnltrm;mtnt, 125-126
t,
dilatation of visualization, 8
polyps of enuress due to 26
PTDlarru: of mucos, 24-0i 242

Unmary tract—continsed
pet—contimed
duplicanion, 89

Unnary tuberculosis 177-181

Urine acidity and alkalinity of during sulphona

mide thetapy
blood in ses Haematuria
cloudiness of causes, 4
collection of specimens,
cathetermzation 11
malo infants, 6
concentration, 2

excretion of rulphosnarmde: 54
15

ro-
output of sterike hydro-nephrosis, in, 158
qunmlry of normal excretion, 2

red, ngmﬂog of intracellular pigment due

resldual
amount, §
udr.mtlm’u. indmdom and contra indica

tpcdﬂc zrn
remd failure, in, 36
n:ducum: In first vear of life. 3
test indicating renal damage, 6
sulphonamides 1n chemical test, 54
cilluin 177

s,
Urlodone, for intravenous prelography 7
cxcrcd 7

Urography

sls, 6 ravenous, 7
xlndum of operative treatment 127 Umlllhlash, l64—|76
terminal lmgetmu:bﬂxty of 73 aetiology 165-169
tumoun, 18 age incadence, 169
val specimens, 110 anomalous kidneys, calculi In 171
Urethntis, apatite 164
cnuresis due to 20 cakcium excretion 166
Reter s disease, 239 clinica] types, 169-174
Urethroscopy 11 complications, 174
Urcthro!omly mmpub«:, for [ valves i ; of cakull, 164 oui
ocmmm pdvk h; 1o8is 17§
Unnary mtiwpm. hustory of 49-50 ydro-neph
Ur[nuy tract, - cytllnc, 168—]6?_,
sification, cysune stones, 174
infectiona, 45-59 cystoscopy 174
actrol, 45-46 diagnons, 174-175
antibiot tmaumm 54-56 hdy‘pcrpanlhyrmdm'n 167
bacteriology, idiopathic hypercalcuna 166
bowel Lnfecr{on, control of 56 immobiliza
clinical features, 47-48 impacted pelvic cakculi 171
differential dia; 47 megaureter 169-171
rmnAfaucm 8-59 hrocakinosus, 168
palheo#y 46-47 tion 174
perinephre abscess, 57 58 types. 169174
principles of treaument, 48 post-operative treatment 176
pyonephrosls, 5859 radlography 175
TOUute, 4}46 sex Incldence, 169
source, 4; staghorn calcull 171
W‘Dhonumkl: therapy 50—54 stone forming tu\:nn.ncm, 165-166
urine, establistment of flow structure orauculL 164

congenital abnormalities, 77 104

treatmen
vesical

175-176
n 171-174
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ll?'opaé:, forf intravenous pyelography, 7 W
rumbnn, for intravenous pyelography, 7
Utricle, cysts of, palpation, 6 wﬁ?&?l&g;:l\fhl,gfgll%e;ls due to, 20

v

Vaccinia, retention due to, 239
Vagina,

development, 63, 74

ectopia vesicae, 225

haemorrhage differential diagnosis, 3

pseudohermaphroditism, 249
Vaginitis, stilboestrol in treatment, 26
Valves, congemtal, urethral,

operative treatment, 125-126

retention due to, 109-111
Vasa deferentia, development of, 64
Verumontanum,

congemital hypertrophy of,

obstruction due to, 117, 118
treatment, 126

cysts, obstruction due to, 117
Vesico-ureteral reflux, 252-254
Vomiting,

effect on urinary output, 2

renal failure, 29

sterile hydro-nephrosis, 158
Vulva, adhesions of, 241, 242
Vulwitis, enurests due to 20

characteristics of lump, 203
‘chnical features, 202
differential diagnosis, 205
histological photomicrographs, 203, 204,
206 207
histology, 195
indications for operation, 207-208
intravenous embolic metastasis, 202
irradiation, effect of, 202
kidney, relation to, 200
management, 204
mode of spread, 200
naked-eye appearances, 196-199
neuroblastoma, differentiation from, 213
operation, 208-209
loin approach, 208
thoraco-abdominal approach, 209
transperitoneal approach, 208
pathology, 195
post-operative radiotherapy, 209
renal pelvis, effect on, 200
treatment, 207

Wolffian duct,

development 90
embryology, 60
terminal segment of, embryology, 64-66






