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PROLOGUE,

Enuresis is ah affliction whieh occurs in
all races and in all sections of communities.
There have been, and still are, many and widely
varying opinions on the setiology of the condit-
ion. Consequently there has heen equally as
great a variety of measures practissd in
therapeutic regimes, none of which are satisfactory.

This work therefore is an original
contribution to the subject and claims to have
advanced medical knowledge and practice in the
following ways:~

(1) It chronicles the suthor's personal
interest in, and observation of, the
natural history of enuresis as part
of the experience of ten years of
rural general practica. Such & study
is necessary in order to zssesa the
value of the multitudinous factors
listed in the literature on enuresis,

The phenomena of the natural history

suggested a conceépt of the condition
and a plan for further research and
treatment..

(2) A new concept of the condition termed



II

(2) (Contd.) "Essential Enuresis" is

(3)

(L)

(5)

described, This i= based on an
original description and discussion
of the sttainment of urinary
continence. The view presented is
that essential enuresis is primarily
8 physiological state or entity in
contrast to the widely held opinions
that it is a symsntom or a diseasec.
On this basis the apparently
paradoxical clinical findings can
be coordinated, snd the essential
types of enuresis are defined and
explained,

A statistical analysis sf the

data obtained during the research
discredits familial and hereditary
Tactors in the 2etlology of enuresis
in an spproximation o @ random
sample of the enuretic population,
The natural history and concept of
essential cnuresis enabled a
therspeutic regime to be nlanned
and initiated, This required the

design and deveiopment of an



(5)

(6)

I1I

(Contd,) instrument which made
the treatment both practicable
end domiciliary.

The successful results of this
treatment suggest that it is
apecific and lend cogent support

tc the validity of the thesis,
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PART I.
N 8I8; A PROBLEM IN L RACE

EREAMBLE,

"Much has been writtern, but
relatively little is mown of
this condition which distreeses
mothzrs, shames children, snd

frequently vaffles physicians.”
1

#.C.Davison,

This statement has spplied aimost as well
in the years since it was penred as it 4id when
it concisely described the position regarding
enuresis a quarter of a century ago.

Enuresis is one of the nmost harassing of
medical problems which may affect a family.
During childhood, it is exceeded in frequency
of incidence by few conditions other than
trauma and the acute infectious diseases, The
considerable anxiety and labour, which are caus-
ed by enuresis, may be prolonged for years, so
that these factors combine i{o make it an
important part of paedistric practice.

The magnitude of the problem is epitomis-
ed in the authoritative “Memorandum prepared by

the Joint Comnittee of ithe British Medical

1. Abt's Pediatries,1924,Volume L, page &,
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Association and Magistrates' Association on
Paychiatry snd the Law" (B.%.J.1948). From
this statement on the subject of enuresis,
one can estimate that approximately half a
miliion children in the United Kingdom are
affected with this condition at any time,
During the 1939-1945 World War, the ration-
ing end limited supply of fuel, household
linen and clothing made any cxtra demands
upon these commodities a very real burden.
Enuresis does make such encroachments on &
large scale so that these meterial consider-
etions made the administrative authorities
fully aware of the condition although they
could offer but little alleviation during

the national emergency. However, for this

and other reasons attention has been focussed
on the graver medical effects which this
ubiquitous condition produces on dboth the
unfortunate sufferer and his family, Although
snuresis showed up clearly as a major problem
in England during war time, it is slimost
certainly as prevalent in peacetime, and as
widespread through Western civilisation, if

not throughout the world. Unfortunately the
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conciusions of the Committee do not offer any
freah encouragement for those suffering from

enureais,

Historical.

The prime object of modern medical ireat-
ment is8 to apply messures which are directed
gpecifically to the setiological {and ecological)
Tfactors of any given condition. Scome attempt was
made % Poliow this scilentific method in mediaseval
practice, before resérting to pursly empirical
means, even though the link between aetiology,
real or supposed, s nd therapy was mostly very
tenuous., Hence the histories of views on
setiology and treatment are closely interwoven
in enuresis as well as in most other diseases,
Axiomatically, the recogniiion of a condition
must precede sny attempt to sstabiish its
aetiology or treatment,

There is litile doubt that enuresis has
always existed in the human race., Metiler states
that the problem of enuresis is ss nld as child
management. (Mettler, 1947, p.703). Observations
on tl® young of marmals lead one to believe that
they, too, are faced with the problem of develop~

ing continence, and indeed these observations,
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while lending force %o the bellef that snuresis
always has been a fsature of childhood, ere
described later in relation to the present
author's concept of the basic nature of
essential enuresis and the natural means of
attaining urinary continence,

The esrly recordings of medicine have
references which, ir their context, sppear to
describe under the title of incontinence of
urine, the condition which is now termed
enuresis (Adams, 1849; Adams, 18L4~1847; "The
Natural Hisitory of Pliny™ 1855).

It is often stated that after Jalen,
virtually nothing new zas written about
medicine for a thousand years., 8till (8till,
1931) considers that Fontanus (1642) almost
certainly wrote from Sebastian's work (1540)
who in turn copied from Cornelius Roelans
(1430-1525) who most probsbly was recording
medical practices which dat;d back to Roman
snd Grecian Medicine, so that their writings
on "incontinence of urine” record the regognit-
ion of the condition &t their own periods and
almost certainly at previous ages. These writers

refer to & bladder weaimness, which was presumed
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to be the cause of the condition, and
recoumended the use of powdered animais’®
bladder. Danicl Sennert in his "De Mulierum
et Infantium Morhis™, recommends "pigs er
sheeps bladder roasted with Haree' testicles
end cock's weazen", a truly elaborate hormone
and organo-therspy so that the whsel has turmn-
ed full cirele in the recent tréatment with
gonadotropin {Blau, 1925, Cio"fari and Clark,
1947).

James Primerose in his "Parties Duae De
Morbis Puelorum” of 16359 recorded various
measures including pigs'® bladder “Hut wisely
cautioned the reader not toc put too much
reliancs upon them (8tilil, 1931) a recommendat-
jon which unfortunately could be given with the
scores of different treatments which have been
tried since.

As Pfar ss can be ascertained, native
races throughout the world sre sfflicted with
enuresis. Fersonal enquiries have revealed that
enuresis cccurs in Indis, the Orient and among
the Australian sborigines.

The native irives vary & great deal in

their resction t¢ the condition. Some, especially
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the more primitive ones, apparently accépt it
without sttempting to do anything in the
matter (Albrecht, 1948)., Other tribes practigse
punitive measures which inciude physical dis~
comfort and ridicule. These procedures are of
differing intensity, but at times are sufficient
to cause the death of weaker children (Ratiray,
1929)., Tpe custom smong some New Guinea and
other tribes is for the babies to be carried
continuously and to be suckled when they cry.
When an infant urinates or defsecates, the
person holding it will jerk guickly to one side
to prevent soilihg of his persons This usually
interrupts the course of excre:ion {Mead,1935).
By so doing thess people are probably wiser than
they know, for these procedures have imporiant
slements in cormion with the present author's
views on the factors which normally assist in
the conversion from the infantile automatic
bladder to urinary continence. This “Condition-
ing" will be discussed at length in Fart II,
The general opinion of authors (Mowrer,1938,
Bakwin, 1949, Csmpbell, 1937, Davison, 1924) is
that native races have no greater, and probably
less incidence of enuresis than have the white

races,
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In his masterly review of the literaturs,
Anderson (Anderson, 1930) reveals that few if
any other medical conditions can have had so
many different factors invoked in aetislogy,
or have had so meny agsnis used in therapy.

Treatmeni has ranged through surgical,
neurophysical, psychological, endocrinological,
physical, pena., paediogogical and pharmacologzical
measures, in which lsst category itherapsutic
agents beginning with acetate and ending in
valerian hsve beer used (Bari,i934). In the
latter I l1f of last century velliadonna and
atropine gained a great reputation which has
rersisted until the preeent day, Simon Baruch
in 1889 reported on the use of belladonna in
30 cases with phenomenal results, most cures
being effected within three days (Watson,1945),
and similar specificity has been claimed
periodiecally since then,

Twe use of ponadotropins has Dbecn mention-
ed above. When other hormones such as thyroxin
were identified tney were soon used empirically
in enuresis (Williams, 1918).

The list of anatomical or pathological

lesions, which have been considered as
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aetiological since the early belief that some
bladder weakness was & cause of enuresis,
makes 8 formidsble array, It includes most
of the diseases which affect the genito-
urinary-svrstem and adjacent systems together with
meny neurological, remote local, endocrine, snd
constitutional defects. (ibt's Pediatries, 19243
Bakwin, 1949; Campbell, 1937; Anderson, 1930).
After the development of radiology, the velief
that spina bifida occulta was the main cause
of enuresis was widely accepted {Hzikson, 1926;
Mertz,1933). Unfortunately, pecause of the time
of fusion of vertenral epiphyses, X-Rays of the
spines of children will usually give an
appearance of spina bifida occults. This condit-
ion 1z now dismissed sz being of any :ajor
importance metiologically. The genuine cases of
spina bifida occulta are only too likely to have
true incontinence, Mertz for instance reported
only 1 cure in 6 cuses treated by laminectomy.
When the¢ autonomic nervous system was
better understood, but thought of in terms of
two antegonistic mechaniams, i{he sympathetic end
vagal, this was slso considered ts offer an

explanation - "Znuresis is a condition of local
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vagotonia”" (Muldswer, 1927).

With the advent of the theories of
peychnliogy in the nineteenth century, sn
explanation of enuresis in ierms of psycho-
motor action (Freud, 1916; Janet, 1890 and
1927) was sought and has been steadily ecxpand-
ed since then, notably by the German psycho-
logiste and paediatricians,

Enureels has such 8 high incidence
that it is frequently noted in the history of
parents snd siblings, Conaéquently it must have
been considered as partly familial and hereditary
from the esrliest cobservationz. As psyvchological
patterns are regarded as being influenced by
heredity snd even more by familiasl factors, it is
natural tha! hereditary snd {amlliasl theories of
the aetioiogy of anuresis are not only closely
linked with psycinologiesl theories, but are part
of them. This view iz summed up 28 follows hy.
Roboz (Roboz, 1947) : -

"The genealogic tree is of much help in
establisning the prognosis.” "I helleve that in
these cases the infTluence of hereditary factors
manifests itself with unparalleled intensity.

Enuresis may not infrecuenily ocgur as an



equivalent of epilepsy.” "“I%{ can be assumed
that psychologic causes are always responsible
for the manifestations of the periodic forms,
inherited inclination prohably bheing low in such
children. They can be treated adequately by any
kind of psychotherapy, ¢specially sugresiion,"

However, Hubert {Hubert,i1933) who alsoc
stresses hereditary factors states that the
resuits of treatmsnt have no relation to the
family history (and that no drug asp-cared to
be of particular value).

From an historical point of view then,
the position may he summarised 2s follows:-

(1) There is reason to believe that enuresis
has always been a problem in c¢hild
man&sgement. It i8 referred to in the
early writings snd is present in 2ll
native races tc the best of this
suthor's personal knowledge and read-
ing.

(2} A great number of factors have been and
still are invoked in the setiology of
enuresis, but none have proved satisfact-
ory as a general basis for therapy.

(3) Treatment has been based on Tactors
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{3} (Contd.) Dbelieved %o be metiological and
has alsc been purely ewpirical. There
is no unanimity of opinion upon
therapy, #nd no indication that a

gpecifie therapy has bheen established,

The causation is the erux of any discussion
on bed-wetting (Barl,193L). Hence = definition
must be in accordsnce with one's concept of the
setiology of Essential Enuresis, Az an introduct-
ion, I prefer to extend Zapperi's definition
(Zeppert, 1920), which is eccepied by Campbell
(Camphell, 1937),in the following way: Essential
enuresis is the involuntary snd unconscious void-
ing of urine after am arbiirary sage limit of three
years in the abszence of significant congenital om
acquired defect or disease of the nervous and

urogenital syztems and without significant

The underliined portion o this definition
is my own =2d44ition and the context of Fart IT will
elaborate this view which sutometically excludes
factitious enuresis;(Qide infra),

Descriptive Classification of Znuresis,

Enuresis is usually classsified in accordance
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e gsification : (Contd. ).

with observed Tacts 28 followste

(1)

(2)

(3}

(L)

(5)

(6)

Rocturnal, i.e., occurring at night,
This 18 the conmonest form,

Diurnal; 1i.#2., occurring by day only.
This is relatively unmcomron without
concomitan? nocturnal enuresis,
Continuous from infancy.

Reappearing arter a nericd of
continence,

Regular, with few i{ any dry nights
unliess some precautions are taken,
Sporadic, with varying intervals of
continence,

Pactitious, i.e., 2 volitional sct
due to fear of the desvk, dislike of
the cold, or oiher ressons, so that

the act is not really one of in-

conitinence ar €nuresis,

The figures for the incidencs of enuresis

will depend on the asge ilimit beyond which 18 is

first considered i be present, and the complete-

ness of the dats. With regard to the age limit,

this 1s of c¢ourse determined by the definition of
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enuresis.

It is rare to obtain complete data on the

incidence of enuresis for the following reasons:-

(1)

(2)

(3)

It is difficult in actual practice to
cbtain a true random sample of the
populace largely hecause of the next

two faciors,

Memory of both the ogeccurrence of the
condition snd its time of onset and off-
set iz very fallible in many people.

Many people deny that they have had or
are¢ s8tlll afflicted with the condition,
because they feel some siigms atiaches

to it., For this reason the familial and
parental incidences recorded (Kanner,41937)
are provsbly inaccurate, and are at variance
with my own findings.

Incidences of 16.1% at 5 years of age and

8.5% at 10 years of age were found, during a

military crll up, in 1000 consecutive males who

made astatements From tleir own inowledge and

memory {(Thorne, 1944). Prom this and othsr

sources (35,#,J.,1948, Bakxwin, 1949, Browne and
Forde Smith, 1941, Blau, 1926, Sheldon, 1934) as



well as my own series an approximate Age/incidence

curve {Fig. 1) has been constructed of children who
have wei beds, Despite the Bellevue Hospital series
which suggesis & relaiively static part of the
curve in childhood (Bakwin, loc.cit.), it seems
that the incidence st 10 years is sbout half that
at four v five years of age. The important thing

to notice is that there is a continuously fsalling
curve from infancy.

I think thet all will agree that the majority
of patients with snuresis have wet the bed
continuvously from birth, Probably less than s third
of all casez have relapsed after some period of
continence during early childhood.

There are widely divergent reports as ic the
incidence of enuresis in the two sexes, although
most suthors regard males &8s being affectied more
frequently than females., illowever, the great male
preponderances which are claimed cannot be i{rue
of the bulk of cases, The true state of affairs is
provably that in the younger age group males and
femgles appear to be more nearly equally affeeted;
but laier, males predominate because, in them,

enuresis is more persistent than in females,
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The historical survey indicates that the
incidences have been associated with a very
large number of physical, psychological and
hereditary factors, but there is little
wnanimity of opinion, and statistical data
are confusing (Anderson, 1930, Michsels and
Goodman, 1938).

Hoticeably greater incidences occur in
mentally defectives and epileptic children, dut
generally speaking it is notable that the
affliction appears to occur gt random.

Finally, the importance ¢f cnuresis
in medical practice, and the extensive
literature on tle subject, are at strange
variance with the paucity of informstion in
many standard text books of medicine, two of
which during my late student days and early
graduate practice, had no specific article on
this perplexing subject (Conybeare, 1932,
Price, 1933).
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ART 11
THE NATURE OF THE AUTHOR'S CONCEPTS OF ESSENTIAL
ENURESIS AND THE SCOPE OF THE RESEARCH,

;ﬂgRODLCZ;Q‘ 0 A DuubQ;PT;OH OF THE

The avthor's atiention was attracted to the
natural history of enureslis becsuse of his experience
in general practice in rural areas {Crosby, 1948,1949).
The main reason which prompted this study was the failure
to obtain satiasfactory reasponses by apply;ng in various
combinations, the different wmethods aof treatment advocate
ed in the literature, During this period some patients

were seni to other general practitioners and specialists

with equaily unsatisfactory results, Medicesl pracfitioners

have been sc discouraged over the resulis of therapy in
the past that there is now 2 wldespread tendency to
counsel parents "to walt snd let the child grow of it"
when first consulted on the maiter, or after an a2ttempt
at treatment with fluid resiriction, alkslis and bella-
donna.

Most asuthors regard enuresis as a symptom rather
then as a speeific entity, (Bakwin, 1949: McGregor,1948;
Campbell, 1937:; Whinsbury-White,1948). The bewildering
array of opinions a2z to the aetiology may be divided
into four principal scho 18 of thought which consider

enuresis to be due Lo~
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(1) Psychomotor activity.

(2) Heredity.

(3} Loecal urogenital defects orp pathology.

(L) Constitutional diseases, }

To snticipate later discussion, I believe that
the work described in this paper suoports the view
that in the great majority of enuretic patientsa, the
removal of psychomotor activity is not necessary for
cure, The results of this investigation examined
statistically, discredii hereditary and familial
tendencies,

liany the-apeutic agente have been used in
treatment. R.C. Browne and Forde-Smith (1941) have
examined ithe effects of the drugs most commonly used
for enurssis, in controlled éxperiments which did
not show any one of these therapeutic spents to have
specific value when compared with an inert control
substence, The Age/Incidence Graph {Fig.1) shows
how unreliable it is to claim & cure when therapy
necessitates long periods of treatment in view of
the continuously falling curve. In Thorne's
series (Thorne, 1944} only 10 out of 161 male
persons, who remembered having snuresis at % years of
age, regarded thems@dves as having been cured by any
therapy; the others considered that they "just grew

out of it"., Mgre than 504 of the children, who have



enuresis at L years of age, will be continent at

10 years of age. For this reason, any non-specific
treatment can be instituted with occasional apparent
success especially if the treatment 18 prolonged
over many wmonths or even years, but repetitive
results will not be obtained.

As treatments have been envolved, either
empirically or from factors counsidered ss setlologic~-
al, their failure in ﬁraetice suggested the desir-
ability of 5 fresh approach to the problem, Continued
observations on patients, and reflection on the
results therefrom, led to the concept that essential
enuresis is mnot primarily a symptom but an entity or
state arising from physiological activity, =and not
of anatomical, pathological or psychological origin.
On thils basis, & method of treatment was evolved and
its success in application is cogent support for the

concept.

It is necessary to discuss behaviour and

psychological patterns in relation to diagnosis
generally. There can be a wide variation in both of
these patterns without necessarily indicating
ebnormality. The mental processss and behaviour of

the oriinary pereon operate about a pariicular mean
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which represents his typne. There may be, however,

a considerable varimtion from this tyne over a
short period, depending on precipitating factors.
The psychological state as well as the physiologic-
al state is 2 dynemic one and the findings et
examination must be related tc the intermal and
eéxternal environment, before anger or depression

or glycosuris or tachycardin can be labelled
pathological -- in fact, they may be the signs

of normal responses. In these matters the general
practitioner, situated where rather s=mall centres
of population exist, zteadily incresses his
knmowledge of the people with whom he deals and
about whom he lesrns 2 great deal from cutside
sources a8 well as medical consuliations., As a
result, he should be competent to judge whether

a child or sdult is different from his fellows

or from his previous state, in some respect, to

the point of psychological abnormality, even though
the specific abnormality is not disgnosed, Likewise,
the school-teacher who deals with the seme children
over a period of years is usually able to detsct
similar differences in his charges., I have discussed
these maticrs with several teachers in rural sreas
and they bear out some of my gencral observations

with regard to certain aspects of juvenile enuresis.
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rief Summa f Clinical Obse n

The following statements summarise my
obsarvations and apply to the sreat majority of
patients whom I have encountered with nocturnal
enuresiz. The c¢hild may be an only one or may
occupy any position ss is shown in the evidence
of this series (S8ee Table pH), The reaction of
the sufferer to his parente, his siblings, his
playmates and his world, does not reveal any
abnormality until the unhappy consequences of
his enuresis ars brought home to him, and he
becomes afilicted with a sense of shame about the
condition. This sense of shame is usually &
prominent featurs, and is shared to some extent
by the parente and other members of the femily, so
much sc that the incidence and ill effects of
enuresis are often concealed. These patients dis-
1lile discussing the subject with parents or with
the doctor. They avoid the subject Jjust as any
child or =dult will avold discusc=ing & topic
distasteful to him. In most of the families
observed in rural zeneral practice, the behaviour
of the individual families was not such that one

would expect it %o produce cnuresis in a child, nor
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were the sufferers, at the onset of enuresis,
exceptional in such 2 way that it sesmed likely
that they would react in this way to normal
patierns of family behsviour, Added to this, the
vosition of the child in the list of siblings,
and the ococurrence »f enuresis in other siblings,
sppeared to be determined at random, In any group
of children, it is not possible, as a mie, from
anammesis snd examination to detect those afflict-
ed with enuresis, unlees the specific admission is
elicited, Sometimes the patient's urinous odour
or & urine rash may be suggestive, but generally
spesking thers are no diagnostic ¢riteria, des-~
pite the physical and psychological factors often
invoked by authors in discussion on asetiology. The
patient muet display the specific feature, viz, bed-
wetting, which 18 in fact the diagnosis.

Some or meny of the local and general
physical conditions regarded as direct-cr'accessory
setiological factors by many authors can be present
and the children remsin continent. Conversely,
sften none of these factors can be demonsirated im
children suffering from enuresis. In continent children,
the onset of conditions regarded as asetiological, for
enuresis, ©.g., oxyuriasis, tonsillitis and more

especially inflammatory atates of the uro-genital
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system, rarely result in enuresis. Even when there
is urirary pain and freguency, such patients usually
wake in order to micturate. Certainly enuresis
should not be cured by the means described in this
vaper 17 physieal or patholozical defects were
aztiological. fnquiry into the past history of
people who do not reveal any physiesl or psychologic-
al characteristics diagnostic of cnuresis will show
tha ¢t approximately one~ifth have suffered from
enureaizs in younger life,

My own experience supports the view that
except in eplleptic and mentally retarded families,
the better class families are at least as likely
to be affected as the "poorer” class, The nresent
series included four doctors, thres lawyers and a
considerable number of similar status among the
parents of sffected children,

Another apparent anomaly which causes much
thought is that often a first child is an enuretic
from infm cy while subsequent siblings are continent
from an early age. These siblings often receive wuch
les: training, atiention or affectior than the first,
¢specially if the pregnancies were unwelcome,

If enuretic children were of unstable

emotions or of physical defect, they would not
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be expected to teke up & normal life when enuresis
ceased, especially if it were considered thst they
had been expressing their disapproval of their
internal or external environment by enuresis, Des-
pite the shame and indignity ito which thsse
children are frequently subjected, most of them
remain lovable and loving children,

In nearly all cases of enuresis,
restriction of fluid intake, even from early in
the afternoon; will not have sny noiiceable effect
on the course of enuresis, although therz is =a
reduction in the total amount of urine passed.,
Usually this reduction is not aporeciated unliess
an actual assessment of the urins volumes is made,
I suggest thet this énomalous failurz of what
should result in & reduction in %ﬁe physiological
reguirements to pass urine, has been one of the
main reasons Tor invoking psychomotor activity as
the ceuse of enuresis, for at first sight it seems
the only reasonabls explanation,

Summarising, therefors, it sppears that
the two most important points are:=-

(1) the lack of significant features for
| diagnosis, and
(2) the fact that the majority of cases

are enuretic Trom birth and appear as
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(2) (Contd.) the residuum of
subjeets on an uninterrupt-
ed snd falling age/incidence

curve (Fig.1).

child £t first may be unaware of the fact that

enuresis is a problem, if the parents and family
have made no point of 1t, zven ﬁéough he
experiences some discomfort from being soiled,

It is, however, almosi impos=ible for the
parents to vegard the condition with equanimity
as the years pass. The child also becomes aware
of his oddneas by comparison with his fellows., He
soon learns to keep silent on the subject. The
attempt to train or encourage the ¢hild, or to
apply therapy, in any case brings io the child
awareness that tle condition is undesirable, even
when he is not subjected to censure or punish-
ment. The mere fact that the child cammot sleep
or romp in the beds of hie parents &nd siblings,
makes him miserably conscious of his defect and
leads to the assumption of shame, even though

he ¥nows that he is not responsible. It is
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remarkaeble how this shame encompasses the whole
family. This 1z to some e¢xtent a natural develop-
ment, but it 18 largely fostered by the teaching
that enuresis is a psychologzical defect and that
the condition is inherited (Bakwin, loc.cit.).
Az the child grows older, so does his
fear increase that his defect willi be imown.
He does snything to hide his wei{ clothes and
the exhnibition to the neighbours of washing.
In this he is usually sbetied by the family,
Meny parents express impatience or fury that
the child aaéms to become remote and indlifferent
when censured for the habit, not understanding
that the child can do little clse when he is
assured that he i1s culpable and yet knows thai
he is the vietim of, and has no control o~ver,
this particular affliction. In turn, restrict-
ions on holidays, recreation, bvoerding school,
occupation and marriage sre liable to sccentuate
the misfortune of being an enuretic, and to
ewmphasise the fact tlat the sufferer is set
apart from his fellows. FPunishment ranges from
mild censure snd dally scenes over the wet bed,
to ective measures of thrashing and even more
degrading acts, such 2s semi-public washing of

the attire, or rubbing the face in thse solled
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attire. The spoken threat of tresting the child
with indifference or dislixe, and the =ccusation
to the child, t hat he does not love his narents,
because of his enuresis, are common practices
and rust inflicet psychological traums on the
recipients., The ohild can meet sll this only
with tears, a stoical mask of indifference, or
rebellion;, the lasi being repressed often t1ll
adolescence, The amazing thing is that on re-
covery, most children show 8o little sizgne of
their travail,

Tne following are brief accounts of
repreasenti tive histories which illustrate the
effects of enuresis on the sufferen,

Case 46, » male aged six years and the
firat of two children, had snuresis as much as
8ix times & night and was subjscted to severe
physical punisiment in the parent's despair,slthough
she was usually sn affectionate mother, At first
examination, he bors wmany “ruises, but although
averse to liscussing his affliction, he did not
exhibit resentment of his mother, and accepted
his fate with stoical fortitude,having long
since ceased proteasting that he could not help

his enuresis.One wondered what the outcome would

bs, but since belng cured he has remained a cheer-
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ful and affectionate child,

One male parent, who had practised
physical and mental punishment on his teene-
age boy (Case 7), expressed infuriation at
the child's seeming indifference., He was
amazed when, 2t a long interview 1n the
child's presence he was convinced that
enuresis was 2 pivotsl consideration in the
boy's life, and that the child primarily
referred almost sny proposal affecting his
11fe to the 1liWlihood of his stats being
revealed %o others,

Case 19 (aet,28) had deliberately
avoided wmastrimony, and felt limited in the
vocation which she could choose, hecauss of
her enuresis.,

Case 35, = business woman aet. 22,
admitted that for her, marriage in the future
depended on continence of urine being es-
tablished. 8She had had vears of previous
treatment, including years of supervision
by a psychologist.

Case 5S4 (met,2l) was already separat-
ed, Her husband had known of the condition before
marriage, but however much d4iscussed heforehand,

enuresis must present a formidable problem in



marriage, This patient, when itravelling, stayed
awake all night to avoid exposure through soil-
ed hotel linen., It was useless to advise her
that she should not worry for she had already
payed too high a price for heyr @nﬁreaia. She
was chronically short of sleep, usually retir-
ing et 1 a.m and waking at 6 a,m. in an effort
tc lessen the effects of enuresis. Her eager-
ness for cure was pathetic.

Several of the older sufferers have
volunteered the statement that belng told that
nelther they nor their parents are to blame,
is itself & great relief ‘rom snxiety. A well=-
educated 24 year-old single woman (Cmse 73) had
had, among oiher ireatments, psychological
advice for her persistent enuresis. She had
avolded matrimony and had reireatcd from her
femily and friends., €he considered that the
attitude of her parents =ni Mamily to herselfl,
snd her own feelings toward her family, 414 not
warrant snuresis i such behaviour was the result
of psvchologiecal reactions ito her imnediate
environment, Consegquently, she felt that she was
pbnormal in at least one aspect of her personsality.

8he states that, irrespective of the outcome of
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treatment, shs has gained a sense of
peychological normality, in place of her past
anxiety, which was Jjus:t as great in relaiion to
possible psychological ebnormality as the
physical fact of enuresis,

With regard to psarental action, I stress
that most psrents are driven by exasperation,
worry, and failure of treatment, to acts of
which they are ashamed snd which are not s gauge
of their true characters.

Psychological factors nrogressively
complicate enureeis. Thess secondary snxieties
heve & vicious =ffect Iir reducing the likeli-
hood of recovery,

(2)

these have already been illusirated. Although

wet beds are not usually A problem during
infentile life, there is great competition to
get 2 child dry, both from a utilitarien and s
pride aspeot. It is amusing tc note the number
of parents who claim to heve m continent child
and yet have regular washing of sheets snd
diapers. This parental pride undoubtedly leads
to great efforts in training and leads to an

earlier imparting of shame $t5 the child, The
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labour entailed alone, =28 the child prows older,
becomes a burder, Anxiety as to the child's
future mounts and becomes s haunting worry,
especlally to the mother, Family arrangements are
involved, and there is usually the constant trouble
to avoid a reveliation of the condition to others,
in explanations of restrictions on holidays and
allied activities,

Enuresle in a chilld may have a profound
influence upon the mother, more especially when
she is taught that enuresis is hereditery, or
that parental behavicur is responsible bty causing
& psycho-pathology of which enuresis is the
expression,

The fo.iliowing exsmple illustrstes many of
the usual difficulties ceused by enuresis. The
mother of a male <hild, the second sibling, had
a third pregnancy at the time when i{he child's
enuresis was beginning to ceuse unset o the
¢hild and family. Three years later the third
¢hild alsc gave every sign of being a severe
enuretic, while the clder one resisted all (reate
ment, The mother, fully occupied with normal
Pamily burdens, %o which were added the extra
labour of two enuretic cinildren snd the mounting

anxiety sbout their future, coupled with the



-3 -

family scenes over enuresis, developed depression
end a fear of further pregnmncy. I knew that she
was genuinely progenitophile until after the
second pregnancy. Fear of pregnancy led to very
real marital troubles in a marriage which had
every promise of being most successiful, A fourth
pregnancy resulted in a house of tension and &
petulant dispirited wife faced with all the old
problems to which was added = baby. Meanwhile,
the elder boy reached the end of primary educat-
ion snd, being in a rural sres, boarding school
or private board became cesential if he was to
have the opportunity of fulfilling academic
promise, but board iz difficult to chtain for
¢hildren suffering from eénuresis,

In any family afflicted with enuresis
these factors vary in number and intensity, and
are direct complications of snuresis. I &o not
belleve that they are causal, although , as
stated befors, I consider that thess factors
maikke enuresis more persisient and more 4difficult

to cure,
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Urinary Continence,

Micturition, like other essential functions
such as vasomotion, shows &vidence of spinal con-
trol which has been superseded largely, and
certainly directed by higher centres during progres-
sive encephalisation. The anatomy and physioclogy of
‘"micturition have been described accurately and at
length by prominent authorities (Barrington,191l4;
Brodal, 1948; Denny-Brown and Robertson, 1933;

Goltz end Freusverg, 1874; Kuhn, 19L9; Learmonth,
1931; Langworthy and Kolb, 1933; Newman, 1949
Muellner and Fleischner (1949) have described
fluoroscopic cxamination of volitional micturition
and inhibition and have concluded that the
pubococeygeus muscle (voluntary striate) is
responsible for higher control, and that when this
muscle is inactivated by pathology or neural disease,
automatic micturition only is possible, However, in
view of the bladder control some women retain after
severe prolapse, and the prolonged inhibition which
can enable the bladder to double its capacity after
the first desire to urinate, it is difficult to belleve
that the detrusor is not under higher inhibition.

The normal stimulus for micturition 1s intra-
vesical tension. A cystometrogram normally gives a

rising type of curve on which serrations appear,
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depending on both bladder volumes and rate of
¥illing. At sbout 16 centimetres of water pressure
a high spike herslds urination., In edults the first
desire to micturate 18 experienced at sbout half
the volume which will cause imperative urination
(Beat and Taylor, 1945). This physiological
capacity is In furn about half the anatomical
capscity of t he bladder. The physiological wvalues
vary with the rate of bladder £illing, the emotion-
al state, cold and other factors. For instance,
observation on & few children and adulits show that
in cold weather the volume of urine tolerated may
show a reduction to half that which in hot weather
produced the same acute desirs to micturate,

Fig. 11. is a schematic repressntation o
the bladder control. The "cenire" for the bladder
is shown sz a dumb-bell shape to take in the
sacral cord and brain stem components. Afferent
impulses arise from stiimulation by a filling
bladder and may result in thres pesponses,

(1) A cord reflex seen afier spinal shock.
This is not effectivs in completely
emptying the bladder in t he a2dult,

(2) A more co-crdinated reflex exhidited
in decerebrate animals so that the

bladder is emptied,
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(3) & veriable response in higher

intact animals which are awake, Ur-
ination may ensue or the animal
may sustain inhibition for a
longer period of time,

Usually the exercise of volitioan can ini-
tiate urination a3t almost any time, irrespective
of the degree of bladder filling.

Hemiplegie in adults often. results in
temporary or permanent inco-~ordination of
micturition, whereas hemiplegia from birth
injury does not s=zem to interfere sc much
with the automatic bladder of infants. Thus,
a8 in other functions, it appears that the
higher centres progressively preponderate
over lower ones in the phylogenetic and
ontogenetic scale, snd that the longer the
higher control is exeried, the lesa likxelihood
thers 18 of the lower cenires re-zstablishing
effective control., Likewise, the loﬁger that a
conditioned response is maintained, t he harder it
it to extingulsh it (Paviov, 1927).

The present author believes that the study
of micturition alione will not permit an under-
standing of urinary continence. For nocturnal

continence twc separate features are es=ential,
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Pirstly, there muat be inhibition of detrusor
sctivity and micturition 2¢ that urinstion does
not oceur too 2arly as a response to incressing
bladder volune. This inhibition, together with
the increasing anatomical capacity of the bladder
an the child grows older, may allow the 2hild to
be sontinent all night without micturating, 1if the
volumz of urine in the bvladder does not reach the
threshold value which is necessary to initlate
micturition., More than this is necessary for
continence, so that, secondly, this inhibition
must remain nrepotent over visceral afferent
stimuld tending to initiate micturition until
the discomfort of s filiing bladder will disperse
sleen, thus allowing the person io micturate
voluntarily.

After all, in both continent and enuretic
ghildren, a time will coms when ithe bladder
contents reach the nhysicliogieal limit, Phen this
happens the coniinent child wakes to micturate,but the
enﬁretic eghild does not. The experinental findings
in this research suszgest thei enuretic children
rapely have a physiologically full blisdder at night.

™he threshold volume necegsary to wake the

patient or %o initiate micturition varies in both
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normal and enuretic children and adults, This
is shown by the variation in the volume of
urine which is passed by coniinent individuals
when woken by the desire to vold., This variat-
ion illustrates the reserve of inhibition which
is avallable in cases of deep sleen due io
ratigue, and represents cne essential differencs
between the normal and the enuretic person. ¥ith
long established continence, the discomfort of
a full bladder can smount to severe pain on
waking from deep sleep,

The importance of thess two factors, bladder
inhibition and rousing from sleep, will be elaborat-

ed in relation to the present findings in enuresis.

Tne Age/Incidence curve of Fig.1 shows that
all infants are incontinent from birth for a varisble
period of time, After approximately 18 months of age
there is an interval when the labour associated with
a "wet" child is regarded as some degree of nuisance,
but the child is not regarded as atnormal until about
three years of age or more,

At five years of age some 20% to 25% of

children are still enuretic and a complete reversal
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of opinion has occurred as to what constitutes a
normal child with regard to urinary nebits. Four-
fifths of the children who as infants wers “wet"
and were of course considered norwmal, are continent
at five, but the residual enuretic children are
considered abnormal. If cne narrows the gap too
closely there comes & stage when the criterion

for 2 normal child's urinary habits on one

occasion becomes the dlagnosis for enuresis on

the next,

This leads to a consideration of the methods
by which infante are converted to urinary continence,
and requires more precise definitions of the state
termed enuresis.

From the observations described in this paper,
the author gradually developed these gonceptss-

(1) that in most children essential enuresis
is basileally a physiological state, and
does not involve a8 a primary cause,
anatomical defect, pathology or
psychological aberration;

(2) that conversion from enuresis io
continence usually cccurs by physioclogical
responses; and finally -

(3) a further reversal from continence to
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(3) {Contd.) enuresis is alwaﬁs
possible,

This can be representaed ss follows:-

natural physiological means

///aruricial mN

"wet" s.:',t:za.i:e,Q ~__ continence,

Whether conversion ¢ sn occur by naiural mea 8§,

or is scquired by artificisl means alone, is a
fundamental gquestion. By "natural” I mean a
physiological process which is inherent in the
reaction of the organism to the environment. By
"gptificial™ I mean thosc methods such as "potting",
training, suggestion, hypnosis or volitional aticmpts
to ex:tend control during =leer, making continence
dependent upon culture,

1 velieve that there is a natural physiological
mechanism for conversion to urinary continence and
that it is the usual pathway adopted. The method of

treatment described by the author aims to assist the

physiological conversion process.

I this approach be right, there shouid be
evidence of ithe means by which the natural conversion

procesas operates,
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Sherrington (Sclected Writings, p.208) describes
several reflexes operative in the spinal animal in
relation to micturition and defaecation, Some of
these reflexes tend to avoid soiling. Pinching the
tail of & monkey after spinal transection in the
midthoracic region sometimes interrupts micturition.
"Micturition if inminent when (spinal) defaecation
sets in, is postponed” (Sherrington, 1939). Strong
sensory stimuli will inhivit micturition in dogs
which have had a dorsal transection of the cord
(Goltz and Preusberg, 1874). These show that there
are responses, inhibltory to miecturition, organised at
a8 spinal cord level, althocugh I beileve that, in the
human being, continence largely involves "analysepr”
function. In any case "analyser" activity is
necesasary for the establishment of conditioned
responses or for reinforcement of them.

Observations on different mammalis show that
they are not prone to snuresis. This is not to be
confused with so-called house i¢raining. From a
teleoliogical point of view, natural continence is
an expected development, =8 & loulzd animal is
liable to leave a sironger spoor for his enemies
and he runs & greater risit of vacterial infection.

The continent animal has a material advantage for
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survival, In this connection it is of interest that
patients, treated only for enuresis in this series,
have recovered aspontanecusly from meatal ulcsrs =znd
mild vulvovaginitis afier enuresis ceases, Jdespite
prior trestment for thesc conditions in the belief
that they were causal factors.

If continence was artificially acquired and
totally lacking in phylogenetical development, the
faculty should show early dissolution undier siress
(Hughlings Jackson, 1834 et seq). In alecoholism, in
nercosis for therapsutic reasons, and in recovery
from anaesthesis it is very surprising how in-
frequently incontinence occurs, After extirpation
of the anterior half of & dog's cerebral hemispheres
the animal slept almost continuouely, not even taking
Tood, nor were sexual reflexes elicited, and yet the
dog would wake Just prior to detsecation and micturite
ion. The dogs survived about a year {aeelPavlov,
Pig.18, p.363)., Bell and Karnosh {1949) describe the
after 2ffects of 2 right cerecrail hemispherectomy in
a man when Lladder snd bowel and sphincter control
were unaffected.

Continence, dependent on volitional contrel,
would not be expected in these condition=z, especially
in slcoholism where there iz often an inevitable

dluresis, associated with gross incoordination. Actually,
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urinary control is a very rugged emchanism when
once continence is established.

In the human there is a clue to the
conversion process In the digcomfort evinced by
an infant in Lthe soiled state, I comnleiely dis-
agree with the statement "It is »nlausibly said
that an infant who cries when his nappies are
wet, i crying in apprehension of the disiurhance
of having them changed” (MacGregor, loc.eit.).

I consider that the wet urinous state which
I term "sommtic discomfort®, zcits a8 an inhibitory
stimulvs, which ai the onset of micturition, causes
an unconditioned responses Lending to inhibit
continuation of mieturition,by inhibiting the
detrusor and contracting the sphincter., This must
not be interpreted ir any way as s suggestion that
micturition of itself leads to an inhibition of
urinetion. It is the "smometie Aiscomfort",
consequent upon beling soiled, which produces
inkibition, Reinforcement of this inhibition
from repeated soiling would be expected to produce
2 gradual increase in the tone of inhibition
of the bladder so th=t the volume of urine necescary
to initiate micturition would increase also, As the

bladder fills the inhibitory tone Aiminished in
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reactions determine Urinary Continence during Sleep.
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Factor 1. and Factor 2. are inversely related and the
resultant will have some effect on Factor 3. for any given
bladder volume,

Local pathology of the genito~urinary system may lead
to a direct increase in the potency of Factor 2. for any
given bladder volume; a reduction of inhibition (Factor 1.)
would further enhance this potency.

A conditioned response to micturate may over-ride all
these factors and initiate urination during sleep.
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prevotency over the incressing stimull which
travel over the afferent arm of the bladder
reflex arc. At the same time, incressing
bladder distension causes an increasing vis-
ceral afferent bombardment of the brain which
tends to impinge on and disperae sleep. In the
sleeping child then, the filling biadder is
producing stimull which are active at two
separaie “centres™, the bladder reflex centre
and the "sleep centre", ahd the resultant effect
is determined by three co-existing factors, depth
of sleep, inhibitory tone and stimulation of bladder
afferents. If the inhibltory tone 1ls sufficiently
prepotent, the discomfort of a filled blsdder
will disperss sleep before the bladder affersnts
initiate micturition as a reflex act {See Fig., 3).
This process may begin very early because young
infants often remain dry until waking, immediately ur-
nate and then c¢ry from the discomfort of being wet,

The natural conversion process may be rein-
forced hy some training methods but more often
thers is a danger thl t these artificial methods
will interfere with the natural process and even
make the condition worse., Tphere is evidence in

support of this contention. Many children, of
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parents who have not tried t¢ prain the chilg,
attain continence before acauiring speech. This
is especially noticeable in some homes where |
the first child has had enuresis after much
training, snd as a result, the parents have
refrained from sll efforts in view of the
past dismal Tailure, and yet the aiblings are

eontinent from an early age.

("Response” and "Reflex" are used interchange-
ably in this paper, "Reflex" generally being used
when referring to older papers).

I pvelieve that the different types of essential
enuresis are explicable in iterms of concepts which
are summrised below for reference., Some have
already heen elaborsted,

(1) The immediate "somatic discomfort” from
being soiled by urine is a n=atural potent
stimulus for the inhibition of further
micturition. By repetition this leads to
an increase in "tonic" detrusor inniibition.

(2) Por complete continence the inhibition of the
detrusor must be sufficiently prepotent over
the atimuli tending to cause micturition

during sleep so that the discomfort of a



- lli -

(2) {Contd,) £illing bladder will
disporae Blesp effectively befors
micturition occurs.

(3) Conditioned respense to micturate
can be aguired, These may interfers with
or extinguish the "somatic discomfort"
inhibition of detrusor activity.

(L} adantation to many typca of dis-
comfort. including that of bheing
goiled, can be rapidly atiained,
during sleep as well as when aweke,

(5) The inhibition developed by "aomatic

A

digeonfert™ is liable tﬁ'ﬁiminution

and extinction as a result of L, as

well as BY

iresis is that
where the diurnal and nocturnal volumes of
upine passed are relatively noymal. The fil-
ied bladdier initistes micturition before the
discomfort of the distending bladder reaches
the threshold to disturb sleep. These cases
are seen when there have not been sssiduous
efforts at training which often results in

urination. The simple
totally undesired compulsive I

type of enuresis 1s the cnly ¢ne to do well with
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fluid restriction by which the bladder volume does
not reach reflex threshold during slesn. A period
of fluid restriction or hot westher which causes
sweating at night, may allow the establishment or
restoration of a pre-potent inhibitory tone which
is aided by a lessened depth of sleep consequent
upén the remcval of the repeated discomfort of
being solled. True continence may &nsue, as a
result of this simple form of therapy.

The simpls type is not common. The occasional
eguivalent of this type 1s seéen in the wet bed which
occurs as & resulﬁtof excessive tiredness in 2 normal
child before the inhivitory reflex has been sufficiently
long or deeply established. On such occasions ihe
child usually wakes immediately after from the discomfort
of being wet.

Many of the older children who have had the
complicated type of enuresis when younger, show
evidence of reverting naturally to the simple type
vefore becoming continent. The coﬁpulaive condit ioned
reepconses to void gradually diminish in potency and
suffer extinction, leaving the patient with the simple
form of enuresis, i.,e,, where a full bladder will not
walte him, Tne past history will show an alteration from

regular nocturral enurcsis where small volumes of
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urine are voided, io irregular enurcsis with large
volumes of urine either flooding the bed during
sleep, or being passed on waking in the morning.
Tnese children often sive a history that with
fluid res:riction, a guiet house, and not going to

bed too early, they will be dry without having to uri-

nate during the night.

The simple type of enuresis is often complicat-
ed by superimposed conditioned responses which
initiate micturition, Bome of these are immediate

responses, and some are well sstablished delayed

responses,
(1) JImmediate Responses whicl
Mjcturition,

A common history is that it is almost impoasible
to go to the child during sleep without finding him ur-
inaéi;n in gleep or just having completed the acte In
these cases light, noise or physical disturbances
Trom early training have been the sonditioning
dtimuli which initiate micturition 8o that urination is
not relested to physiological neces-ity or to a time
interval after going to bed. ZEven doors slemming in
the wind are enough to cause some children to urinate.
Sometimes the history will reveal tat there may be a
dry bed when ihere has been a particularly quiet night
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in the whole how e,

Many infants are made comfortahls at bed-
time and then regularly disturbed after a certain
time interval to be "potied”, This is an idesl
basis for the establishment of a delayed condit-
ioned response which mey even be repetitive., It
is especially dangerous if the child is not
properly woken or if the procedure is repested
during the night. Some parets, in the hope of
establishing continence, put the child to bed
after a compulsory toilet, "pot" him again at
the parents' bed-time, snd then wake up at mid-
night toc repeat the process, Careful taking
of a urinary patiern in the manner to be des-
cribed in the next section,will show that some
children urinde repetitively right through tle
night.

The following are the details of 4
consecutive nights, 3 from the "urinary pattern"
and the fourth ths beginning of treatment of lase
41 (See treatment record.). This child had been
assiduously "itrained” from infancy, the infant
being bedded down near 7 p.m, and then "potied"

at about 9 p.m, and sgain at the lasit moment
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when the parents retired, Such & system is a common

practice with many parents. The results are highly

suggestive of a delayed response,

CASE 41
Bedtime 18t night 2nd night 3rd night U4th night
8. 30 T M % 30 Ve il 8, 30 Pe Bl B¢ 30 Tis IMe
Times and 11025 pafe 1402 poiis 11017 pome 11,30 ol
volumes at . o . 14 ozs. 1% ozs. 2 ogs,
urination
2,05 same 2,33 seime  ¥2,04 s.m .35 a.m

during sleep 11 ogn.

°
-3 '5;7 @ggtx

1 02,

Waking time 7.4 a.m
end volume
passed on
waking

1% ozs.

Te 30 Beme

2 oz8,

Te 0 B8.Me 7415 8o

42 ozs, 2% ozs.

§ wet bed -~ the tube came adrift during micturition.

The history and “urinary pattern® of many

patients sugge st that the simpile type is complicated

by boith immediate and delayed responses in micturate in

sleep,.



Most of these patients were referred to

me by medical practitionera and 21l had had
previous treatment over varying periods of time,
Histories snd examinations wers recorded on
printed schedules, covering two foolscap pages,
These could be amplified where necessary, and

were as follows:-
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CASE_HISTORY.

SURNAME CHRISTIAN NAMES A. SEX
ADDRESS PHONE NO. _
DATE OF BIRTH B. AGE
c 5 " = -

FAMILY PARENTS smfm
R, M1 1 2 3 L 5

Age

Sex

Enuretic
D, HISTORY OF ENURZSIS:

FIRST CONTINENT RELAPSED ALWAYS ENURETIC

Incidents related to onset

FREQUENCY CORTROL

Dinrnal

Bocturnal

Does Patient void in sleep
- X sleep deeply
= " wake easily




Training in infaney: [ o Somz | None | Pynishment
E., PAST TREATMENT:
F. PAST ILLNESS:
Diphtheria Scarlet Fever Measles uumps'____
Pertussis Sore Throats Tonsils Out |_Infectea
Worms Other illnesses
@. DEFECTS OF NERVOUS UROGENITAL SYSTEMS:
H. NERVOUSNESS:
I. ENVIRONMENT AND FAMILY:
PARENTS OCCUPATION
Nervous Major upsets
Attitude to the chila
"Social grade"
Hygh Low Medium

J. SCHOOL:

kin 6) =]




K. RESTRICTIONS:
Holidays

Boarding School

Scouts, etc.

Occupation

Marriage

L, REMARKS ON THE PATIENT'S ATTITUDE 70 THE CONDITION:

Equanimity Worry

INAT

M., Mentality: Bright{ Nomal Poor Subnoma_l

!. 0. N' S.

0. Urogenital System

P. Other Nptes:




CHARTING OF THE URINARY PATTERN AND ESTIMATIONS,

M ...0..................O............0..........O...

DAY AND NIGHT FREQUENCY, VOLUME AND TIME OF MICTURITION AS

DETERMINED BY INSTRUMENT AND OBSERVATION,

DATE BEDTIME TilE OF MICTURITION | VOLUME OF
URINE
Urinary Estimations,
Chemical test:
12-hour speciméns - 8,30 to 8,30 - for 3 days.
DATE TIME VOLUME| SPECIFIC| pH | UREA| CHLOR-|{ TEMP.AT
GRAVITY IDES ANALYSIS
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Special attention was given to the guestion
of diurnal continence and day time urinary habits
as far as these were known. An assessment of the
child's mental age was made from both informstion
and observation. It is necessary to gruge the
intelligence of the patient.

The main soints looked for in esamination
were obvious spina bifids indication, spasticity,
trophic effects or awkward gait, and especielly

perineal anaesthesia., The urine was tested,

particularly for albumen and sugar.

Trhe child with normal diurnsal control, and
without signs of neurological disorder or gross
ﬁrogenit al disease, was considered suitable for
trcatment on these grounds alone. Tpe more
regularly such a child wet the bed, the bvetter,
provided, of course, t hat there was no reason to
suspect factitious enuresis.

For at least three days and nights, all
the urine was collected ffom each patient. Tnhe
times of urinatisn and the volumes of urine were
recorded. This continued a "urinsry m ttern™ which
was charted (see sample),

In females, this necessitated waking the
patient at intervals, but with males a device was

evolved which gave a close approximation tot he



DIAGRAM OF ' : ==
APPARATUS FOR NIGHT "URINARY PATTERN" IN MALES

__-PENIS

— ELASTOPLAST SEAL

LIGHT PLASTIC SEALED TO PENIS WITH ELASTOPLAST

RIGID BEAM HOLDING THE BALANCE (N CHECK

GLASS TUBE AND ALSO HOLDING THE URINE TUBING FROM
/

l
—— — TOUCHING THE COLLECTING TAR
 PLASTIC TUBING TO Gl
1 PENILE ATTACHMENT BEAM OF BALANCE ’
} . 0000070
i Q;)\\ ~~ADJUSTABLE BRASS
- | 'KNIFE EDGE COUNTERWEIGHT
{ URINE COLLECTING TAR IN A — N EIcH
WIRE FRAME WITH A METAL —PILLAR
| BASE
‘ Is
-
METAL CONTACTS - ’ < ll
=
AN [T==T8v22ER] @ d[l]] ‘
[ _ T e v —WOODEN BASE
LEs |

RT.Y,

N\

|
|
|
\
\
|
‘ )
' RUBBER FEET—
|
|
\
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natural pattern which occurred at night. The device
was 8 simple knife-edge balance (se- diagrsm).The
counterweight sliowed the sensitivity to be set so
that any desired volume would cause the receiving
Jar to descend,thus making an electrical contact
which caused a light or a buzzer or hoth to signal
to the ohaserver that micturition had occurred.The time
of micturition and volume of urine were recorded and
the jar replscad without waking the child if nossible,
Usually the setting of the counierweight made the
balanc2 act after 10 te 15 ml, of urine had collected.
Tne observer then waited until micturition cessed.TPaken
in conjunction with the history,this "urinary pattern”
enables the type of enuresis toc be ascertained,

In therapsutic practice there is no need to delay
treatment after the history and examination, in order
to obtain this "urinery pattemm™, unleas theve is
reason Lo suspect that there may be gome neurogenic
disorder of micturition whih may be sugpested by the
history or by’unﬂué diurnal Trequency, or by
precipitancy. When treatment is instituted, fregquently
from the Tirst night, and almost always after the firat
few nighte, micturition is arrested sfter only a few
millilitres or less of urine.heve bteen passed involuntar-
ily. The amount of urine passed after waking is recorded

and this sutometically gives the night record of "urinary
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pattern®, This can be augmented by the day record if
desired, The majority of enuretics, however, can be
treated without recourse to diurnal pattern. Should
the night volumes not show signs of reaching normal
proportions, t hen the diurnal pattern should dbe
estimated.

In this series of cases, the urine was col-
iected for threc days and kept in 12-hour portions,
8. 50 to 8, 50. Tye conatituent volumes of each 12-hour
pericd and the times ait which they were passed. were
nown. EZsch 12-hour sample was then tested for pH,
specific grawvity, chloride end urea concentration,
Tpis was done in this series to find how many
children had noctilluria and among other things

what relatlion this bore to probabiliiy of cure

(Priedell, 1927) and setiology (Smellie, 1949},
(Cameron, 1927).

The estimtions for chlorides =and urea were
done in dunlicate using Schals’s method mnd the
hypo~bromite method r@apeciively.

The urine @atimatiéﬁs heve been done at all
months of the year. Only two patientz have shown a
night specific gravity of less than 1010, but these

results were not repeated on dthe» nighis,



Exmmples of consecutive night readings with

one low specific gravity sre:-

SPECIFIC GRAVITY ON CONSECUTIVE NIGHTS

CASE NO, 18d NIGHT 2nd WIGHT 3rd NIGHT Lth NIGHT

22 1022 1018 1008 1018
23 1010 1023 1023 -
35 1010 1028 1021 .
55 1007 1027 1026 -

One girl (Case 48) gzave night readings of 101k, 1041,
1010 with day readings of 1021, 1026, 1020; the total
amounts of urine passed by day and by night being approximate
ely equal. This child has done very well and in the three
months since treatment has not had s single wet bed,

One could not detect eny relstion ito urinary acidity
or alkalinity, the ssme child frequently showing variat-
ions on consecutive nights, or on "wet" nights, these
variations seeming tc depend mn“gocd and fluid intake and
physical activiiy.

In enuretic and normal children, it is usually
possible to identify the night urine from the day urine by
the reversal of conceniration of urez and chlorides. The
day urea conceniration is ususlly lower tham the night and

the ﬁay-chloride concentration is higher, frecuently both
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reversals being present, although the chloride reversal
is the mar e constant., Generally, there is an increased cone
centration of both chlorides mnd urea in the older child-
réen 1in both day and night samples,

®o summarise the effective results of these
various ¢stimstions on urine, the “"urinary pattern" was
e only infomation Tound (o be of nositive value in
relation to enuresis. Ho other results asppeared to be
significant as an indication of the astiology or pro-

gnosis of enwresis,



were found in this series:

The following family histories znd incidences

Case | 8ex F I 11 Iz Vil
Ro.

L ? - P

15 M - P

16 P - P

26 M * P

29 15 - b4

35 4 = 4

L M - P

L3 ¥ = 4




TABLE OF FAMILY HISTORIES (Contd.)

Patient Parents__ 8ibs
Case Sex M F I 1T ITI Iv Vi VII
- No.

70 M - - P
72 M - - P
2 M - - F-} P
5 F |- - 1p M
9‘ M - - P M
14 M - - P P
12 M + + P m
27 F - - F-| P
31 F - - P F
34 M - + P T
36 F - - M - P
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TABLE OF FAMILY HISTORIES (Contd.)

. Patient Parentg Sibs
Case Sex M F I 1T I1Y Iv v \' ¢ VII
Nqg.
37 M - - M - P
) 38 | M - - F - P
: L6 M - - P T e
50 N. - - P m ¢
51 N - - P T+
54 F | - - F-| P
56 F - - P T+
57 F - - P F -
58 r - - P M-
65 M - - P M -
67 N - - P Foe
68 F - ¢ P F -
Ie F - - Fa P




o Pationt ' Parents ! | Sibs

Case Sex M P 1 11 III v
~No,,
75 M * - P e
78 M - - M- P
1 » - - M- |F - P
6 1 - - 2 ¥ e P a
8 M - » P F - m 4
10 F - - P F - -
13 N - - l!-»‘F- »
17 F - o F-“F-— P
' 23 M - + lMe Ip NP
2L F - + P L M s
39 M - - F - P .mez»
Lo - F - - Fe |P F -




TABLE OF FAM HISTORIES (Contd, )
Patient Parents S1bs
Tase Mo, jSex |M F II  III IV A2 0
L2 M - - P P
Ll P - - P e
L5 M - * F P -
¥ 47 M ¥ ? P M P ¥
La F - - P m e
49 M * - M e |
52 M - - P P -
53 M o + i M-
62 F - - F P
7> ® + % i P -
“Th M - + ? B -
77 N + - ® m




TBLE OF FAMILY HISTORIES (Contd. ).

Patient Parents [ 8ibs
Ease No. 8ex M P I II I11 v V Vil
7 M + - M P M- F -
) 18 F - - M M M - P
i 19 F - - P r M e F -
20 P - - P M F - P
) 59 M - - M P F - M-
60 M - F P M- M-
61 M - - F M P F -
66 M - - F F F - P
69 F * . M P P Me
76 M + - F M P F -
25 M - * M F P - P F 4




g3 (Contd, )

Patisnt ‘Parenis 8ihe
Case N,. Sex M b4 I I1 I1X IV vV i¥Yl |VII
30 M - - Fel M- M- M- P
55 M - - P M- F - mas | £4
63 M - - ¥ -] P M - M- F 3
64 M - ? el M = ¥ F - F+
w14 M - - F-fM-| P P MNP Fq »
21 M - - Fefie}] Fo P} Pt ud p
P = patient.
M = Male sibling
F = Female sibling
Small letter m, f = eonuretic wet sibling aged less than 3.

vy = 2 patients in cne family.
¢+ = History of enuresis.
« = No History of enuresis.



YSIS OF F. Y .

Incidence of cnuresis in parents of enuretics.

73 couples No. of coupies Np.of enuretios.

Both mals and femsle
enuretic at % years L 8

Male parent only,
enuretic at 5 years g 9

- Female perent only,

enuretic at 5 years 9 9
Neither parent enuretic 51x -
Total 72 = 146 persons 26

X = 1{ MNother was dead and therec was no relevant hisiory
X = 7Tne History of ons Mpther was equivocal.

Incidence &f Snuresis 26/14L6 = 17.8%
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Males Females Total
Patients
L3 27 76
8ivlings continent by 3% years
of age 36 53 &9
Biblings enuretic at any age 19 18 37
Wet ziblinge aged less than
3% years of sge 7 8 15
8iulings with a history of
enuresis at or after 3}
years of sge 12 10 22
Incidence rate in siblings 22/111 = 19, 8%
Male 8iblings V. Pemale Siblings
_Male Female
Yet 12 10 22
Dry 36 53 89 x° = o. M
48 63 M1 P > L,30
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Discussi c

The incidence of enuresls in parents in this
series is 17.8% at 5 years of age. This incidence rate
ie no higher than that assumed For the population
(sce incidence curve),

There is no signiiicant difference in the
Bex incidence in parents.

Ppe incidence rate in the siblings is 19.8%
in this series, This 18 no higher than t hat assumed
for the populsation.

these two facits taken togetvher discredit any
theory of inueritance factors and Tamlliel tendencies,

The incidence raie in male siblings is not
significantly greater than the incidence praie in female
g8iblings.

Y¥uch cvidence suggests that in the colder age
group, males predominate over femaies in Incldence., This
gocure because males persist for a2 longer time with enur-
esis. Two factors cam explain this. #Firsiliy, the female
soile her perineal area more immediateliy and more
gxtensively than the males, and {his areaz in gxpéerimental
animals uas the most inklbitory effect on micturition.
Secondly,the male may direat the streanm of urine away from
the body sé that he is soiled less and more slowly. The
razsone why these two factors are significant have been

dealt with eariier.
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The Apparatus used for Treatment.

The method of treatment used in this series
aims at extinguishing any conditioned responses
which initiate urination ,and to reinforce the
natural methoéd of building up the "inhibitory tone",
which is considered necessary for continence.,

To practiss this method it was necessary to
devise a means of detecting the earliest cnget of
involuntary micturition so that at this onset a
variable stimulus could be applied. If the "somatic
discomfort"” previously described did in effect tend
to produce an inhibition of detrusor activity, an
additional slightly noxious stimulus should be able
to reinforce this process, and restore its potency
provided that the reglon of application was effective
for this purpose. I hoped to avold the perineal and
genital area as the region for asopiying the mild
stimulus, for obvious reasons, and fortunately the
loin and lateral abdominal regions nave been
completely satisfactory sites. It was expected
that repeated urimtic: initliated as conditioned
responées would be inhibited and gradually
extinguished, and that at the same time the inhibit-
ion of micturition would begin to be developed in the

direction of zllowing the bladder tension to increase
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until sufficlient to arouse the patient to full
consciousness. After much consideration,
electrical means seemed the only practicable way
for this to be done. Many technical difficulties
were met and had to be overcome. Tpe final unit
proved satisfactory for clinical use in hospital
or at home (see photograph Appendix 1).
The essentlals of the unit are:-
(1) Urine electrodes for detecting the gnset
of micturition,
(2) A sensitive relay.
(3) Stimulating slectrodes for applying =
ad justable stimulus,
(4) A generator of signals to the observer.

(5) A =ource of electro-motive force,

There are separate male and femsle urinary
electrodes, bui ithe remainder of the apparatus 1s
interchangeable. The elecirodes must be kept
electrically clean or preferably made of non-
corrosive material.

The urinary electrodes consist of metal
strips separated by a gap which is bridged by
urine, surface tension sufficing to maintain contact.

One drop & urine is sufficient to carry a current large



- 67 -
enough to operate a sensitive relay. These urine
electrodes must be adapted accurately to the
patient and need to be easily changeable after
micturition.

On urinstion the relay operates circuits

which produce two effects:-

(1) Signals are made for the observer
(parent or nurse) by both light and sound
so .that the patient will be attended to,

(2) A stimulus, capable of variation to any

desired intensity, is applied to the
patient, The stimulating electrodes are
carried by an elastic belt fastened
around the waist, and are applied to the
loin region. Tpe stimulus haes to be
varied for different patients, and often
during treatment. The doctor or parents
can test the stimulus on the skin of his
forearm, An intensity Jjust less than
enough to cause discomfort at this site
is satisfactory for the first night.
Subsequently, the intensity is varied as
seems necessary depending on the reaction
to the stimulus and the depth of sleep.

The instrument is connected to the elastic
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(2) Conta.
belt by a four-wire csble which is
covered, so that it is resistant to
acute bending, as a safety measure,

to avoid entengling the éleeping

pat ient.
Actual Ireatment,

All these patients were treated by this
method alone in order to assess the results
accurately, although I shall point out later why
adjuvant treatment iz theoretically desirable in
some selected cases,

Eight (8) children and three (3) young adults
were treated in hospital or the treatment was begun
in hospital. The remainder were treated at home by
the parents and this is desirable for several
reasons. At home the child is in the environment
to which he must be adapted, and the switch from
hospital to home represents a hurdle which
fortunately does not seem so far to have had
deleterious effects by csusing a relapse, The parents
are more likely to carry out instructions to the
letter as they are vitally concerned, Unless an actual
clinlc is set up at an hospital, there is the re-

curring necessity to instruct changing staff in t he



- 6 -

method. In & mixed ward, there are always other
duties which may take the nurse from the scene
at the important times., Should the nurse have
to leave the ward, it is essential that the
instrument be switched off to avold unnecessary
discomfort to the child, especially if the chil
isymm&‘

The most important general instructicn is

that the ghserver must be within sip

of the patient end instrument, and it is for this

reason that the unit has been so constructed that

there can be no stimulus without visual and suditory
signals., When treatment is domicilisry it is
egsential that one parent must be sensitive erough
to wake easily with the nolse, otherwise it would
be necessary for an attendant to remain awake,
With older patients who do not mind a more intense
stimulus, it may not be necessary to have an attendant
after the first night or two. Most children over 8
years of age elect to do all the arrangements them-
selves, and are happy to sleep alone after the first
| few nights; usually the parents are instructed to
leave the communicating doors open so as to be sble
to hear the auditory signal. If the patient 1s slone,

then it is essential thast the stimulus be sufficient

# Some instruments had variable thermoc-relays which limited the
duration of te stimulus to 5 - 15 seconds,
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to ensure waking, otherwise small points of electro-
lysis can appear at the stimulating electrodes and,
of less importance, the batteries would run flat,
A daily report to the doctor is desirable for the
first few days in order to review results and give
advice, The results of each night including the
volumes of urine passed, and the effect of the
stimulus ere rccorded, The following is a typical
record from Case Li1:

A COMPLETE RECORD OF CASE 41,

\—
. DATE BED HOUR HOUR AMQOURT REMARKS
. TIME WOKEN BY WOKEN PASSED DEGREE OF URTNARY ARREST: RE-
| INSTRU-  NATURALLY ACTION TO STIMULUS EASE OF
F“ MERT WAKING, ETC,
W/6/49 7.30 11,30 2 oz, Immediate arrest)Cried slightly
: 1.35 1 oz. " )on mwaking,
7.15 2% oz. * Y )Wake
immediately
15/6/49 7.00 9.45 3 oz. Immediate arrest
‘ 10. 40 1 oz. " "
1. 20 2% oz, " " )as above expept
L, 20 2 oz. " " cried longer,
7.20 1$ oz. " ¥  )Cut back
_ stimulus from
110 to 90
15/'6/’&9 7. 00 1,00 33 ox. Immediato arrest)Upset very
6,10 2% oz. " little on
_ 7.15 1 oz. " " waking
17/'6/149 7.30 12,30 2i 0z. Immediate arrest)as above
7. 00 3% oz.

18/6/19 7,00

9, 55 1% oz, Immediate arrest;aa above
8. 20 7 oz,



TREATMENT RECORD (Contd. )

e
:DATE  BED HOUR HOUR AMOTUNT REMARKS
‘ TIME  WOKEN BY  WOKEN PASSED DECREE OF URINARY ARREST: RE-
INSTRU- NATURALLY " ACTION TO STIMULUS EASE OF
MENT WAKING, ETC.
~
9/6/L9 7.05 2,20 33 0z. Immediate arrest)Child found
7.15 3% oz. holding
contacts
away from his
back with
hand,when
awoken.
0/6/L9 7.15 2.15 5% og2. Immediate arrest;not upset
7.15 6 oz when waking,
;Wide awake
when voiding.
M/6/u9 7.15 7.15 6 oz. Did not wake during night.
R/6/M9  7.15 11,00 1 oz
7.25 5 og.
-WQ/B/B9 7.15 7. 00 6 02 Did not wake during night.
A/6/49 7,20 7.10 7 oz. L " "
a5/6/u9 7. oo 7. 00 6 0Z. " " (1] " 1)
%¥/6/49 6,45 7.15 60z. " " v " "
27/6/149 6. L5 7415 7* 0Z4 " " " " "
Q3/6/1;9 6.45 6,00 8 oz. Did not go to sleep again
after being woken.
8/6/49 7.05 2 a.m, 9 02. . Given approx,ii pints of wter
7.05 10 oz. Ybefore going to bed)Woke of
own accord 2 a.m. (9 o0z, )
30/6/149 6. 50 7.15 L¥ oz. Approx.1 pint water tabre going
to bed,
Y/7/49 6.50 7.15 10f oz. Approx.1% pints water before going-
to bed.
2/1/49 6,50 7.20 8% os.

Machine is not attached.
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It has been proved conclusively that this
treatment can be successfully undertaken at home
by parents of ordinary intelligence, provided that
they pay due aitention to the printed instructions
and subsequent supervision.

From the beginning, the child is allowed to
eat and drink as he pleases, and to lead his usual
life, and to practise his usual hour of retiring,

A8 the child has been assessed from his history and
examination, there has alresady been = diagnosis as

to the probable type of enuresis, and from this it
will be known whether it is desirable to increase
fluids at an early stage. Usually, one rirst sees

an inhibition of the varied conditioned responses
which are believed to initiate micturition. Treat-
ment has to be prolonged until these responses are
thought to be extinguished. Time alone will prove
whether they have been permanently extinguished or
whether circumstances will provide stimuli for the
reztoration of them, Later, increasing inhibition of
the detrusor occurs, so that the child has greater
intervals between urindtim and petains more urine in the
bladder before being woken by the electricsl stimulus.
At this stage the child may be dry all night and be
continent on waking in the morning if he has not taken

much fluid, or if he has sweated considerably in the



- 73 -
night due to hot weathenr.

At this stage the child's enuresis has been
converted to the simple tyve of enuresis which will
allow continence with treatment by fluid restriction.
However, it still remains to be proven whether this
inhibition of detrusor activity will be prepotent
over the increasing potency of intrs-vesical pressure
which results from greater filling of the bladder,

Such proof is obtained by increasing the fluid intake
of the patient so that his bladder cannot hold a

night's urine, He then experiences some more electric-
al stimuli as & rule, S8gyme patients, however, exhibit
¢omplete inhibition after increasing the fluid intake

at this stage so that they do not ezperience further
stimuli, 48 an arbitrary rule, treatment is discontinued
after the patient has woken naturally to wurinate during
five consecutive nights without any enuresis, this

usually indicating cure.



The cstablishment of contimence is the only
satisfzctory criterion of successful treatment
for enuresis, whereas "improvement" is an un~
satisfactory state, Most of the methods hither-
to practised for the treatment of enuresis re-
commend fluid restriction and perhaps lifting
of the child at night, together with some special
therapy. Conéequently, the child may be reduced
from‘nighily enuresis to two or more "wet™ nights
e week., By comparison with the past, such can be
called improvement but it is more apparent then
real, and has only reduced the labour of dealing
with soiled linen without really amelicrating
the other complications of enuresis. When the
particular regime 1s sbandoned through the lack
of further progress, this "improvement™ is rarely
maintained,

An occasional lapse from continence is

experienced by nearly all normal children in the

more tender years, The history of Case 40O illustrates

such inci-“ents, The mother, at the first interview,

stated that her other two children "never wet the bed"

and was quite sure on tle point. The child with
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enuresis was referred on by a consultant paediatrician
and treatment was begun at the Adelaide Children's
Hosplital, and completed at her home, complete
continence ensuing in 3% weeks. This girl had not
a single lapse in the next six months, but the
mother confessed that her other two children, each
on a eseparate occasion, had wet the bed. She re-
collected then that there had been other rare
examples in the past, which had been forgotten as
they did not casuse anxiety. One can confidently
gtate that no child, comtinent between the ages of
three and eight years of age, has really been free
from a lapse of continence on at leasc one night.
Consequently, no treatment could guarsntee to prevent
the occasional wet bed. Apart from this consideration,
the present author's concept of essential enuresis
a8 a physiological state is such that he expected that
some patients would relapse as a result of conditions
which might occur after treatment, but that such relapses
should be readily smenable to a repetition of the
treatmeni. These expectations were realised and
are discussed in the appropriate parts of the text.

Prequent reference is made in this psper to
the increase in the bladder volumes as a result of
treatment. As all intra-urethral manipulations were

avoided in this series, there is no absolute check on



this., If the increase were only apparent due to a
large residual urine being expelled, one could

-

have 2xpectsd vo findé svidence of the distended
bladder during preliminary examinations, more
gspecially in thoze where 10 ounces or more would
‘have to be postulated to explain the increase.,
However, all the evidence pointed ic a resl in-
crease of bladder capscity.

The complete series of patients, who have
been treated by this method, has been divided into
three classes as follows:-

Clags I - Aged 3% - 10% years, without obvious
neurogenic or urogenital cause for
enuresis., Twenty eight (28) pat-
ients were cured out of twenty rine
(29).

Class II - Aged 3% - 103 years, suspected of
having neurogenic or other cause
for enuresis or incontinence,

Four (L4) patients were cured and
one (1) greatly improved out of
gix (6). tme (1) wa= a failure.

Class I1I- Aged over 10% yvears, without
classification from history and
examination.

Eighteen (18) patients were cured
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Class III (Contd,) - and ther was only
one outright
failure in twenty
three (23) patients,
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HISTORY OF ENURESIS PRIOR TC TREATMENT AN RESULT OF TREATMENT,

29 CASES,

TABLE III A. 3
CLASS 1.

AGED 3} - 104 YEARS,
HISTORIES SUGGESTING ESSENTIAL ENURESIS.

AGE ENORZS1IS TREAT-
CASE MENT RESULT REMARKS
NO. YRS, MTHS, SEX FROM RE- START~
BIRTH LAPSED D;URNAL ED
10 9 2 w® + Oct. ,47 Cured Ssce text
L6 6 - W + Nov, ,47 Cured 8See text
L 3 .8 F , aet. 3 June,4& Cured 8ee text
27 9 3 r ¥ June,48 Cured
32 8 6 M + July,48 Cured Not treate
& since.
relaps-~-Relapsed
ed at mothers
illness
L7 10 M * August, Cured A rare
L8 wet bed
16 1 F + Auﬁgatg Cured 8ee text
39 5 - M + Hove 48 Cured 85till con-
tinent a
year later
20 6 11 F + Feb., ,49 Cured 1 wt bed
in 9
months
Ly 8 6 P + Feb, ,49 Cured
12 L 1 M + at March, Cured
times L9
18 8 11 F < March, Cured 2 wet beds
L&9 in 9 mths.
36 - P ES March, Cured
L9
15 10 L M + Marﬁh’ Cured 8ee text
g
13 9 8 M + several April, Cured See text
times 49
14a 5 M Dry set,3 April, Cured See text
at after Lo
2 surgery
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(Contd. )

AGED 3% - 10} YEARS.

HISTORIES SUGGESTING ESSENTIAL ENURESIS.

AGE

ENURESTIS

Seﬂt.. Cured
9.

CASE TREAT- |
. NO. YRS. MTHS. SEX FROM RE-  ALSO e
BIRTH LAPS- DIURNAL ED
ED
14 10 3 M Dry aet, 5 May,49 Cured BSee text
at 2 after
meagles
5 6 3 ¥ & June,L9 Cured Complete
continence
since.

b1 5 1 M & June,49 Cured Complete
continence
since,

Lo 7 7 F + June,L9 Cured Complete
continence
since.

37 L L M + June,49 Cured

3 7 6 F June, 49 Cured
6 7 6 M & July,49 Cured See text

23(a) 3 9 M + July, 49 "

22 L 6 M July,l49 Cured

11 10 5 M Intermittent July,49 Cured Also has

til1 7. bronchiet-
Constant asis
since, See text

50 5 10 . Auﬁust, Cured B8ee text

9
8 6 10 Dry at aet.6 August, Cured See text
2 after L9
measles
1 10 5 F & See text
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ABLE III B, : 6 CASES,
AGED 3% TO 10 YEARS WITH HISTORIES

CLASS IIX.

SUCGESTING EITHER INCONTINENCE OR ESSENTIAL FNURESIS

COMPLICATED BY OTH'R FACTORS,

CASE ACE ENURESIES TREAT-
SE e oEx TN R TS0 VNI RESULT COMMENT
BIRTH LAPS- DIURNAL ED
D
3k L L M * + June,49 Cured 8See text
28 5 6 b % + June,48 PFailure See text
33 3 10 M + - June,u8 Cured 8Sec text
51 L 1 M + % Nearly 8ee text
Cured
25 L 11 M * Cured §ee text
52 ic 3 aet.5 * Cured 8See text



: " Cs 3 23 CASES,
CLASS IIi, AGED GREATER THAN 9 0% YEARS,
A = E
CASE YRS, SEX FRO - TREAT- RESULT COMMENT
NO. BIRTH LAPS- MITTENT MENT
ED START=-
D
L7A 13 3 M Dry =aet.3 August, Cured
"at 2 - L8
k2 12 - M + S8ept., Cured
38 13 - M * Sept. Cured
, R’

19 28 - g Dgy ataet 5% ¢ Sciga s Cured See text
2 14 - M + Nov, ,48 Cured See text
7 41 10 M - Jan, ,45 Not See text

cured

17 17 1 r * March, OCured See text

L9 Treated at
R.A.H,
26 11 - M Dry aet.5 Peb. ,49 Cured
at after
18/12 burns
and
asthma
2L 17 6 F Dry aet.7 Feb, ,49 OCured Treated at
at L after R, A. H,
reasles
30 11 & M Dry aet.3 & Oct. ,48 OCured See text
at at
18/42 times
35 21 5 ¥ + Dez, ,48 Cured See text
21 12 7 M + April, Cured Treated at
: L9 R. A, H,
45 17 7 M Dry =zet.7 June,i48 Almost See text
at cured
16/12

L3 13 8 » '3 June, 49 Cured

L8 14 2 P S June,49 Cured See text

23 12 5 M + July,u49 Cured

29 11 g 1 + July,ug Cured



IABLE III C. (Contd.)
CLASS III. AGED GREATER THAN 10% YEARS.,
AGE ENURESTIS
CASE ~YRS. MTHS. S8EX FROM RE- INTER- TREAT- RESULT COMMENT
NO. BIRTH LAPS- MITTENT MENT
ED START-
ED
9 11 1 M % July,b9 Cured See text
53 38 3 M + 8ept., Cured See text
4 11 10 M e Sept., Prob- See text
L9 able
; failure
54 2, - F 2 Nov. ,49 Cured See text
73 24 7 F + Nov. ,49 Prob- BSec text
able
cure
72 13 2 M + Fov. ,49 Cured Continent
sub=-

sequently
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Individual Results_and Discussion,
Patients in the thres Clasases are referred
to in the numerical order of their case numh rs., Some
of the successful cases are not detailed as there are
enough described in the following pases %o indicate ihe
usual progress and the aupervision which is necessary,

All patients who were not cured are described.

Case 1 - A female aged 10. 5/12 years. She did not

wake on the first night when zhe received the stimulus,
and yet 4id not continue urinmtion, i.e,, the stimulus
ovroduced inhlbition without waking, The parent hed io
wake her, after which she passed 12 sunees of urine.

She beecame continent =fter 35 weeks when her blamdder
volumes were of the order of 20 ounces or more. She

is of interest, in that it wes almos:. impossidble to

make her take sufficient fluid i{o make it imperative

that she urinates during the night when once she develop-
ed bladder inhibition., Generally, I have not been content
to consider the patienis cured until ihey will wake
regularly with a large fluid intake. She has not had

a wet bed in the 3% months since treatment and has

woken c¢f heér own sccord on at least 3 ogcasions to urinate
during the night. On the first occasion she was heard

to be crving slightly, vet wss not properly swaks, De-

&

spite the pain of & Tull bladder she remained continent
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un%il fully awake and then passed over 30 ounces of
urine. In the preliminary day and night fesis 9
cunges was the greatest volume regorded. She has
been away foxr holidaye since treatment.
Cagse 4 - A female aged 3. 8/12 years was referred
on by & paediatriclan. She had enuresis at least
twice & night usually. She became continent after
13 nights and has remained so. Two weeks after
treatment, she developed pneumonia and was ill for
a fortnight, but even under this stress she was
continent.
Case 5 - A female aged 6. 3/12 years had enuresis
onge or twice & night regularly. After 15 nights she
became continent and has not had a single wet bed in
the ensuing & months.
Case 6 - A male aged T} years. For the first 6 nights

he 4id not wake on urinabting but he inhibited micturition

from the effect of the stimulus which was not
sufficliently intense to disperse slesp. His parent had
to wake him, after whigch he urinated. The stimulus was
then increased to wake the boy, but at no time did it
distress him. He took 5% weeks to attain complete
conbinenase.

Case 8 - A male aged 6., 10/12 years. He was

eontinent at two years and remained so for four years.
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He relapsed immediastely after contracting mensles
ten months hefore trentment. Hs soiled the bed
regularly twice s night. The maximum volume at
micturition during investigatinn and esrly Lreatment
was 5 ounces, most volumes varying from ¥ to %% ounces,
so tlm £ he showed Bigns of reversion to an infantile
bladder. At the corpl-otion of treatment which took
6% we ks, he was dry all night and passed #, 10,
12y 11, 10 and 38 cunces on the laai six nights
when he wore the belt. He has ned only one wet
night in neariy four monthe since. He iz “thrilled®
to be able to get into his parenta' or hrotuer's
bed, snd no longer fabpricalcs stories to explain

why he is not wearing the pyjemas which he used

to solil, diepose of on waking, snd then don

2

a new pair,

Cage 10 - A femsle, sged 9, 2/12 years, was the

aldesl child of a doctor with 2 younger children

who were continent before two yeare of age. She,

veing the Tirst c¢hild, had intensive o called traine
ing and many forms o7 i{reatwent. 3he showed evidence
of a well established 2elsy=d response c¢ausing enures-
ig 28 well aB imvediste conditioned responses to

noice and light, so ths' she had snuresis usually
twice a aight. 2he became continent in 10 days., Four

motl he later she suffered a severe relapse of eczemm
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which caused three wet beds in four nights.
She then used the apparatus for five nights,
expefiencing three reinforcing stimuli, and re-
gained continence despite the ensuing weeks
of severe eczema (of which several mild attacks
have since occurred). 8Six months later thise
child was the victim of a measles epidemic in
Adelaide, and during the acute febrile stage she
had three wet beds. On recovery, with a copious
fluid intake, she received onc reinforcing stimulus
only. During the perlod of over a year since then she
had been for holidays, on board ship, and enjoys a
very full life and has had only one wet bed., In the
light of observation and experience, I think that
the second reinforcement was unnecessary. Other
children have had similar misheps under the influ-
ence of illness or stress and have continued to be
continent afterwards,
Case 11 - A male aged 10. 5/12 years, had regular
enuresis, usually twime & night. He received 16
stigmuli in 21 nighits and trebled his apparent bladder
capacity. He has had four occesional wet beds since
treatment, He was able to go for a fortnight's holie
day away from his parents end wae dry. His parents
state that he has become much more hasppy and tractable

and is progressing better at school, Hys history
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revealed that he had been terrified for fear that
his defecg should be revealed toc anyone.
Case 13 -~ & male aged 9, 8/12 years had enuresis
twice nightly, passing 3% ounces of urine or less each
time. He received 15 stimuli in 13 nights, after whieh
he was continent all night, passing 8 to 9 ounces of
urine on waking., He remained continent and went for
two weeks holllay. A few weeks later, he began to have
occaeionel enuresis which became more frequent., Rein-
forcement was given two months after the first treate
mdnt, by foreing the fluid intake, and sending him to
bed early. He wore the belt for 13 days but received
only five stimuli in this time., He has since remained
continent.
Case 14a -~ A male aged 6, 5/12 years, started treatment
at the Adelaide Children's Hospital and completed it at
home simultaneously with the brother, Case 1L, The
parents consider both cured, although there has been a
rare wet bed in each case,
Case 15 -~ A male aged 10. L4/12 years, lived in
Canberra and had intractable enuresis. At the request
of a member of the National Health and Medical Research
Council, a unit was flown there for treatment. He receiv-
ed 21 stimuli in 5 weeks, becoming continent after forcing
his fluid intake at night.
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Case 16 - A female aged 5. 1/12 years, was the only
child of a medical practitioner who had tried almost
all types of trgatment, including atropine, ephedrine,
luminal and sntuitrin-S. Tpe child was highly nervous
and terrified of the idea of treatment so that her
confidenc¢ had to be won by her parents., The first night
that she wore the belt, she was dry for the first time
in her 1life, Thereafter, she received i1 stimull in
fourteen nights. On only one occasion 4id the father
observe signs of the c¢hild being aware of the stimulus
and yet urination was arresied, Each time tle parent
would switch off the unit before the child woke and
yet the inhibiticn of micturition would persist until
the child was awakened by a parent. On the sixth night
after the lest stimulus, and after the use of the unit
was discontinued, the child had s wet bed and was
febrile. This proved to be the prodromal stage of
rubella, but despite this, there were no more wet beds
during the illness and the belt was not re-applied,
This is one of the few examples where there was
evidence of a transient effect on tle “irst night as
a result of suggestion, but, a8 in every other case,
she relapsed immediately, so that the steady progresz of
extinction of compulsiveizinbiing responses and the

inhibition of detrusor activity were nccessary for cure.
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Case 18 - A female aged B, 11/12 years was referred for
treatment by & paediatrician. She became continent after
one month, and her diurnal frequency and glight iscgk of
control improved spontanecusly after the cure of her
nocturnal enuresis.

Gase 20 ~ A female sged 6. 11/12 years, Three older
giblings had all become continent before they sould
gpeak, i.e., soon after one year of age. She was always
wet before 11 p.m. and usually once after that. After 8
stimuli received in 14 nighbe, she became gontinent
without the need to micturate during most nighis, She has
not had any relapse.

Case 23A - K male aged 3. 9/12 years. The preliminary
"urinary pattern® did not show a urinary volume of more
then 4 ounces at any micturitiom, most recordings being
2% ounces. He reasived 25 stimmli over a poriod'ot 22
nights, by whieh %ime his volumes at urination were 5 to
6 ounces. The last four stimuli were distributed over
11 nights during which he woke maturally to micburate on 9
occasions. After an aeroplane trip for a holiday he was
very execited and wet his bed twice, for which he wae
given reinforeempns-troahmont with increased fluid intake
over a period of 9 nights., Ke now usually wakes once
through the night and calls cut that he wanbte to "wet”®,
although with the warmer weabheX (summer) he has more

nights without needing to urinate. With exelitement and
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fatigue he has an occasional wet bed which is naob
unexpected in s young child. Should ihese become
repetitive, he can easily be dealt with again, the
parents having been warned against &l lowing him to
become adapied to the weti state,
Gase 36 -~ A female, sged » years, became continent
after 11 stimuli received in 23 nighte. The last
stimulus occurred after 7 dry nights. She remained
totally continent for thres months. During the next
three months she has had on two occasions two
consecutive wet nights st s weekend, when she has had
excitament and fatigue. At present I have advised the
mother to wait before trying reinforcement, as the
longer that continence continues, t he less lively is
.the chilid liable to have such lapses, Alternatively,
one could try asnd produce one or two reinforecing
stimuli after giving excessive flulds and encouraging
conditions which would lead to fatigue. However, with
some other patients, it has been impossible to pro-
voze incontinence after such s lapse, even when the
belt has been worn for ten days or more,.
Caseg L1 - A male, aged 3. 1/12 years, was rcferred
for treatment by a fellow practitioner. In 33
preiiminary observaiions a volume of 2% ounces was the

most recorded st any posding of urine., He showed clear
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evidence of a repstitivé conditioned delayed response

to micturates As indicated in his full ghart which is
given on %the sample treatment sheet, his urinary

volumes were 10, 4%, 10%, and 8} ounces for the last

four nights, at the end of a fortnight of treatment

when he was gontinent, Six monthe lsber he has not

had a single wet bed.

Case 46 - A male, aged 6 years. His mother said that

he had enuresis 4 %o 6 times a night which statement

I doubted at that times He had had mugh training

and treatment in the past. He had suffered tonsillectomy,
and had had a meatal uleer and & perisnal sinus

operated on in hopes of ecure., He was the second

pationt treated and showed dramatic results. This

child used to ride a bleyecle to my heme each night
carrying his sheets and night sitire for treatment,
returning %o his home each morning. He received

5, 4, 2 and 1 stimuli on consecutive nights, On the
sixth night he was continent, not passing urine «ll night
80 that his bladder showed an apparent 400% ingrsase in
capsel ty. Six nights later, in 60ld weather, he was
made to drink over a pint of water on going to bed.

At 3:45 s.m. he avakened erying i eontinent. AY

first he disclaimed desire to micturate and was made to do

8o when I realised that probably this was the first time



«8? -
in his memory that he hmd had a bladder'full enough
to give acuite "bladder discomfort™. Obviously, he
did not refer his sensations to the necessity for
emptying his bladder., After 8 nights, he was con-
tinent, and virtually remained soc having his first
wet bed some months after trestment snd 3 other such
wet nights in the next 10 months., He then fell vietim
to a2 measles epldemic, and relapsed. In this case I
waited to ses 1f he would regain continence, but he
became an irregular enuretic. It seemed that some o
the older compulsive responses were reactivated,
exemplifying that long estab.ished responses have a more
persistent survival than recently acquired gnes, He
ther: had a week of treatment, which sufficed to cure
him, He bhas remained continent Tor the npast year,
Case L7 - Aged 3. 10/12 years, & brother of the Case
L7A, was treated at the seme time., He received 19
stimull in 7% weeks. During the following year he
was Lotally continent despite measles and other ill-
nesses, In the next six months he had an occasional
wet bed, but woke immediately on such cccasions. In
the last three months he has not had = wet bed,

Cass 50 -~ A male, aged 5. 10/12 years, was the first
of two male children of a medical practitioner who had

to go Yo England in the near future and who had tried
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several Torms of ireatment., The "urinary pattern” and
early trcatment showed the child to have a two-hourly
frequency by day and night with average blsdder volumes
of 2 ounces. He recelved some LS stimuli in 535 weeks

and became continent. At first he had enuresis

% times 2 night, spparently from repetitive condition-
ed responses. The stimulus steadily brought sbout

an extinction of these responses and the inhibition of the
detrusor muscle bhegan t§ muild up, For the last fortnight
of tresiment he showed evidence of bLelng converied to
simsle enuresie in which he would not wake when the
pladder wse full., 2ubsequently, the innhibition of the
detrusor was huilt up to become prepoient over the
bladder reflex o that he woke with the discomfort of

& full hladder snd passed amounis of 12 to 1it ounces of
urine which egualled the total volume which he used to
pass in & night with hourly frequency., One can well
understand why it was thought that such children nagzed
s voluminous Ailute urine. The resul:s of the "urinary
pattern" and treaiment are the only means of finding the
true state of affairs. Five weeks after treatment he

nad two consscutive wet nighte, On the first I advised
to wareh for 8 Tebrile iliness and on the second night
he had 2 "onid". Two days later he fell over and

suffered severe lacerations to the hands, experiencing
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a wet night on that occasion. He 4id not have reline
forcement and was s8till dry when the family and he
embarked for England.

Brief Case Reports from Class 1I.

Case 25 - A male aet. 4.11/12 years, had poliomyelitis
some - fifbeen monthe before and at night wore a lower
spinal brace which was always gaturated with urine.

As a consegquence, he had a severe urine rash. He had
diurnsl enuresis at times and unfailing noa turnsal
enuresis, several times a night. He was found to

nave smell diurnal volumes, and with his polio-

myelitis histoezy, there seemed a probability of a
complicating neurological defect s0 that he did not

£i % the category sultable for this treatment. He was
veferred for trial treatment by bthe Adelaide Children's
'Holpltnl where he wae admitted., However, ab the end of
£ive weeks'! treatment, complicated by an intercurfent
iiiness, he was quite continent and his buttock rash

was healed. He still had to wake and micturate atb least
once a night, At this time his mother was {11 so that he
wes sent to a gonvalessent home. For a further 3 weeks he
was conbtinent, but at the end of a month when he went

to his home, his mother found that he was enuretic again.
The ¢hild's story that there was no night staff at the

convalescent home was aonfirmed. The weather was very




cold so that the child, who still had %o micturate thmwugh
the night, began o do se¢ in the bed after awakening

and had faotitious enuresis which caused a relapse

into true emuresis, The attendant difficulties due

to the spinal brace were by thenm complicated by
furunculesis. The mother delayed reporting the

relapse, in the hope that he would spontaneously

recover, but by then he was urinating in sound eleep and
gould not waken although the mother was prepared %o
attend %o his wants. He was re-admitted %o hospital

for farther treatment but had %to be discharged
immediately owing %o an outbreak of infectious diseases
in the wards. At this stage, the parents were to0
nervous Ho institute treatment at homse, the mother
having had & "nervous breakdown” gshortly beforshand.
Ultimately the mother agreed %0 treat the boy &t home,
by which %ime he 8bill had almos$ regular nocturnal,

but not dlurnal, enuresis, After 13 reinforeing stimuli,
received in 8 out of 13 sonsecutive nights, he was waking
naturally. Usually he had %o migturate once during

the night after ealling his mother and retaining up %o

8 ounces of urine, with complsie continence.

gsse 28 - A female, aged 5 years, was treated at the
Adelaide Children's Hoepitai. She had constant diurnal

and nocturnal incontinence and occasional encopresis.
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The child would not tali tc adults or to children in
the ward, There was doubt a5 to whether ithe child
was subnormal or was suffering from a psychosis., The
perent stated that the child was "different" from the
other children, When tested the child showed no evidence
of paralysls or anaesthesia, She showed obvious aware-
ness of 2 mild stimulus such a8 & pinch or »pin prick.
After 5 nights of trestment the child showed, ati tle
site of =stimulation, some areas o elecirolvsis which
necessitated simpls therapy and interrupted ireatment of
her enuresis for a fortnight. The nurses were emphatic that
the child had not called out and slder children in the
ward substaniiated this sssertion. Unfortunately, -n one
occasion the night nurse nad to be out of the ward for
some minutes and found the instrument =signalling on
return. At this stage investigation showed that the child
would not make an outery from any type of stimali which
could be expecied to produce pain, alithough she hed
perception « the stimulus (pin etc.) as far as we could
determine. Armed with this knowledge, and with the care-
ful co-operation of the staff, it was decided to ¢xamine
her response to treatment over a perlod of 5 weeks., Uhe
still would not <¢all cut, but on nearly ail cccasions
she would srrest the act of micturition smnd wait for the

nurse., At the end of the term, she had no encopresis or
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diurnal enmurssis. On three out of the last four
nights she was continent, waking to mieturate. In view
of the extreme ¢are needed, she was discharged with
& verbal and written message to the parents, inviting
them %o gonbtinue treatment 2% home if necessary. She
iives 50 miles from the eity and no further news
has been received., BShe has been listed as a failurve,
but her response was most interesting. If poseible
her future progress will be recorded on another
occasion.
Case 33 - A male, aged 3. 10/12 years, was admitted
te the Adelaids Children'’s Hospital for treatment by
the Medical Superintendent. On admission it was
believed that he had only noecturnal enuresis and that
his meutal age was normal, so that he was treated at
night ouly. Immediately it was obvious that he had
diurnal enuresis with hourly frequeney of volumes
varying up %6 ) ounees, with a rare 4 ouncea. A% this
stage there was some doubt a8 o his mental develop-
ments AS an experimental measure he was kept in his
cot and vore the apparatus by day as well as by night.
A% the end of a fortnight he was retaining up to 7
ounces of urine, Two to three hours would elapse
between micturation, most of which ocggurred under full
volition. At the end of five weeks, he had become
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eontinent by day and dry most nights, waking when
negessary. His improvement in volume and reduction

in frequeney were maintained. His family regard

his as cured but for some months he had occasional

wel beds.

Case 34 - A male, aged 4. 4/12 years wes referred

for tresbtment by a paediatricisn and had noeturnal

and diurnal frequency, with such small volumes on
micturating that he appeared %s have a neurogenic in-
continence or else a congenitally small bladdex.

The following are average samples of his preliminary
test volumes:

Daytime: 1%, &, &, 1b, 1%, 13, 1 ounces. Night %time:
1%, 1%, %, 1%, % ounges. As indicated the night
volumes are similar to the day volumes when he had none
of the restrictions which were necessary to record

the night urine, so that they may be taken as accurate.
He did not wake when the night samples were passed and
collected by Hhe method already described. Because of
the experience with Case No. 32 and at the request of the
parent and dogicr,; this patient was sbarted on treat-
ment, realising that he did not belong to the category
for which this method was &giignod. Although he had
diurnal incontinence at times, he was not treated in

the day. After three weeks of treatment, he was re-
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taining amounts of urine up to 10 ounces and on one
secasion 14 ounces. This great increase can only be
explained on the sssumption of an inareased inhibition
¢f the bladéer or slse the removal of compulsive
impulses to urinate or a combination of the two. In such
& short time, no development in imnnervation could

occur nor gould there be an anatomical increase in
bladder capacity. The boy's diurnsl enuresis became
much lesa in the same period of time and despite an
intercurrent acute febrile illness in the fifth

week of trestment, nocturnal and diurnal continence
were established after six weeks, Ten weeks later
continence was still maintained, the father promising
to report if the ¢hild relapsed,

Case 51 -~ A male, aged 4. 1/12 years, is another of

the most interesting ones. He had always been an
extremely "wet"™ ohild, becoming woree if anything

after an attack of poliomyelitis when 2 years of age.
The child was referred on by a senior paediatrician

and was a formidable problems He had diurnal and

noc turnal eauresis, frefuency 5 to 6 times s night.

The following 1s a sample of his "urinary pattern"
(volumes im mle.,) Day: 40, 40, 48, 50, 42, 58, 178,

44, 46, 76, 46, 38; Night: 24, 30, 28, 46, 22, 78,

54, 44, 44, 26, Thus he had hourly frequency day and
night, together with precipitancy. Despite the lack of
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obvious paralysis or perineal anaesthesia, the
poeeibility of a lesion from poliomyelitis had to
be borne in mind as well as other causes. The
parents were both highly intelligent and very willing
%o co~operate when the position was outlined to them
as being an experiment. They have kept & complete night
record for the emsuing 8 months, The following is the
record of four consecutive nights after five weeks of
treatment; 1st night he slept dry all night, passed
174 mis. on waking at 7.10 a.m.; Second night; Woken
by stimulus at 11.05 pema., pnuﬁod 104 mls,; woke
naturally at 5,35 a.me., passed 100 mls,.; woke natural ly
at 7.45 sem: to pass 130 mls. with good control (l.e.,
no great precipitaney); Third night: Woken at 1.5 a.m.
and j+45 asms each time by the stimulus to pase 102
and 92 mls, respectively; woke naturally at 7.15 a.m.
to pass 120 mle.; Fourth night: Woken by the stimulus
8t 4430 sems %o pass 182 mls; woke naturally at 8 a.m.
and passed 82 mls. of urine. A% the end of two months
he was urinating 2 to 3 times a night usually and passing
volumes of urine ranging between 140 and 170 mls. on
most cecoasions. Between the eighth and eleventh weeks
(23 Aayﬁ) he was woken by the stimulue only six times.
The apparatus was not used from time to time. BSince
then, he has had to urinate once at least through the

night, For months he would have about 2 wet occasions
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a week, sometimes going a week or more without a wet

bed., As soen as two or three wet beds appeared , or

1f he wet the bed and did not wake immediately with

$he diseomfort of the wet state, the parents gave him
s&me nighte of reinforecement. The ghild did not fear

the apparatus and the parents book eare that the stimlus
was kept to the minimum necessary to wake him when he
micturated in sleep. With parental encouragement, the
ghild adopted whe atbitude that he was helping medisal
work. For some 5ime Hhe parents have been making sure
that the boy wakes up when they go to bed at about 11 peme -~
He mistorabes voluntarily and then can go through &ill
morning, remaining continent on about 4 out of 5 nights.
When he does wet the bed it is nearly alwaye just at

the time of waking in the morning. He illustrates that
where there is frequeney and precipitancy, it is difficult
to establish and maintain continence. MFatigue, exeliement,
and increased fluld intake at night will all tend to
produce wet nights, leading to the probability of relapse
into constant enuresis. With care and reinforcement when
necessary ior the next few years, I believe that this
ghild can be proteated from life~long enuresis.

gase 52 - A male, aged 10. 3/12 years, was the son of a
doctor who lived in India. He was gontinent at eighteen
monthe of age and until five years of age when he had
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measles in Adelalde while living away from Indla, On
his return to hie parsnts in India soon after, he was
found %o be enuretic. His I.Q. was 170 and he same
with a family history of brilliant attainment but
jending to psychopathology. He was extremsly "nervy"
and constantly chewed his finger-nuils., His mother
noticed that he was clumsy with fine ¢o-ordinated
movemente., His father was intolerant of his afflistion
of which the boy was most semsitive. He was so hard
to wake during the night that it was impossible to get
him %o talk sensibly or show signs of comprehension., He
had urgency and precipitency and apparent diurnal
enurasis or incontinence at times. His treatment was
twice interrupted unavoldably, and he had one course of
reinforgement. At the end of reinforcement, he had full
daytime gontrol but evidence of urgeney. At night he
woke readily .o micturate, but had precipitancy so that,
although he woke before mieturition, he sometimes had a
dsmp patch on his pyjamas before he could attend %o
his wants. However, he doces not have a waterproof
now and the mattress does not get scliled. Temperamentally,
he is mueh better and has ceased to bite his nails., He
has much more confidence, and &8 a result of his virtual
cure of enmuresis, he is very friendly with his father,



Gase 2 - A male,aged 1L years, was referred by the
medical attendant of the father who had tuberculosis.
The boy was very sensitive about his sondition and
proved hard tc cure. He received 27 stimuli in six
weeks and then went for a holiday Interstate seemingly
cured, On return he was extremely tired and drank e

lot before retiring. That night he was wet and for
some months was liable to burste of relative enuresis
for which he had three separate short courzes of
reinforcemsnt, Since these he has been virtually cur-
ed, suffering one wet night every six %o eight weeks.
Case 7 - A male, aged 11. 10/42 years, has besn quoted
before as having suffered severely from the conseguence
of enuresis. This was aggravated by t he father's
attitude to him. Tye boy resented Lreatment for fear
that ii represented further punishment. A disasirous
start was made with the i{reatment, as T discovered iater,
The father, against all insiructions, began the Tirst
night by greatly increasing the stimulue end shorte
clrculting the unit, so that the chiid received frighten-
ing stimull before going to deep, the father threaten~
ing him with more such treatment if he d4id not become
dry., As a form of suggestion the process was a2 costly

failure, for the child always resented the instrument,
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even after he had told me the story and I had
censured the parent (for whigh I suspect ihat
the child received more punishment). After 7
weeks he discontinued the use of instrument, f%
being continent for nearly a fortnight. Sub- X
sequently, he cintinued to have irresgular wet
beds despite one atiempi at reinforcement, so that he
was 30% a= bad as he was before Lreatmenti was
inatituted,
Cage 9 ~ A male, aged 14, 1/12 years., He rzceiv-
ed 19 stimuli in 20 nights, at first sxpericicing
two a night, before scquiring continence. He had one
wat bed 3 weeks after, but none in the ensuing six
monthe,
ase 17 ~-A female, =zged 17. 1/12 years, was referred
on from the Oytpatientis Department of the Royal
Adelaide Hospitel., She had proven spins bifida and
a mental age of about 10 years with great irrespons-
ibility. The parents and =iblings were normal. She
had worked in 17 positions in the preceding 18 months,
Treatment was started in hospital and coniinued at
home, but the girl was most un-cooperative and at
times would not wear the belt, or clse would switch
off the insirument hefore going t- sleep, She did

not use the apparatus during mensiruation as the
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female electrode then in use could not be used

at such a time. Despite these difficulties, she

was practically continent at tke end of three

weeks, During the next two months she had cne wet
night on each of two menstural periods., She then
agreed to drink copious fiuide and use an instru-
ment during the next period as s result of which
she received two stimuli, Since then she has been
continent experiencing about one wet bed every

threc months, 3hz has become more :Lractable at

home and has kept tc the one occupation., She has
lost her morning churilisiness which zhe had on
arising with a wet bed and coiled person,

Cage 19 - A female, aged 28 years, was continent

at 2 years, but relapsed on stiending school, &he
had foregone mairimony because of enuresis, becom-
Ing a2 career woman, and living alone., Occasionally,
she would be continent for = week but usually had
two to four wet teds a week, despite retiring late,
fluid resiriction and treatment. Fatigue snd excite-
ment increased liability to snuresis, »ui most of it
was unpredictable, She d4id not wake up when she wet
the bed. Sh:s used the insirument for nearly two
monthsa aontiﬁuoualy except during menstruaiion.

Deepite a large fluid intake at night, she scon



- 106 =
received stimuli only once in two to five or more
nights. Consequently extinction of responses to
urinate was alow and uncertain, For the two months
ensuing after treatment, she was continent and
then began to have relapses from once in 11
weciks Lo twice a weex., In August,19L9, she had
a reinforcement course receiving 12 stimulil
in that month, At th's time she was also under-
zoing treatment for possible thyrotoxicosis. She
then decided thet she would try to bhe a mis sionary,
which meant golng interstate in 1950, Of her own
accord she tried a further peinforcement in November-
December, 1949, but despite wesring the belt
constantly for five weeks, she received only one
gtismlus, On a’ll other occaslions she woke easily
before micturition. This patient, 1like some of the
other older ones, nad managed the whole of the

treatment alone. She illugtrsates how difficult it

Case 2L - 4 female, aged 17. 5/12 vears, had been
continent from 3 to 5 vears of =zge, relapsing into
enuresis after whooping cough, Without fluid

restriction and a late retiring time she would wet
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once or twice through the night. Treatment was
commenced at the Roysl Adelaide Hospital, and
finished at home. She became permanently conti-
nent after three weeks in all. She now wakes
readlily for the purpose of micturition or for
any other reason, whereas before treatment she
was difficult to wake and would not waken even
after the discomfort of & wet bed. She is of
interest, in thet she did not wear the apparatus
during menstrwation. This did not retard her proszress,
Cage 0 - A male, aged 11. 3/12 years, had irregumlar
enuresis two to five times & week with a rare
interval of two to three weeks of continence., His
history and "urinary.pattern" suggested the simple
form of enuresis commlicated by occasional condition-
ed responses as well. He was rather refractory in
establishing continence and several nighte would elapse
betwsen stimuli. For some time after :easing treatment
he had an occasional -et bed. Four months and twelve
months later he reported that he was continent.
Cage 35 -~ A female, sged 21. 5/12 vears, was referred
on by a psychiairist after having years of varied
treatment, She. later sdmitted that she avoided entering
matrimony because of the affliction. As & child she

had been subjected to intensive training. She received
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9 stimull in 25 days, and did not use the apparatus
during menstruation. She has remained continent, and
as a result she obeyed the dictates of her heart by
becoming engaged and it is understood that she is now
married,
Case 4% - A male, aged 17. 7/12 years still had
enuresis on four to five nights of tle week, He had
great trouble, through his affliction, &t boarding
school and at home where his parents were almost
desperate sbout him. iie stated that he worried about
enuresis every day of his life and wondered how he
could stop it. He had developed stammering and had
lost confidence in himself, His last examination
results were poor compared with his previous good
record. A vocational guidance officer estimated
that he was fit for manusl or shop assistant type
of work. After three weeks of treatment he became
continent for several further weeks. He was not
co-operative in treatment and he would not keep
accurate records for the month. His parents state
that he became continent for some weeks and then
began to relapse on occasions. Four months ago he
voluntarily requested further btreatment snd has
co-operated in the regime, He received two stimuli

in the first weeik, but then he had only one in a
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month., His parents report that he is becoming more
tractable in the home sc thet his co-operation will
probably persist. After the results with other
young adults, I consider that continence can be main-
tained.
Case U7A - A male, aged i3. 3/12 years, ‘was an
irregular enuretic., During treatment he received 13
stimull in six weeks. He then remained continent
except for a wet bed about once s month when he was
excited and very tired. He has heen totally continent
for the last seven montha,
Casec U8 - A female, aged 11. 2/12 years, was referred
for treatment by a general practitioner. Treatment was
started 16.6.49. and the following is = copy of a
corment I made on 17.7.49:~ "Note that till now there
has been a "triggering" mechanism and urination has
not been related to necessity. In the early stages the
amounts varied from 6 to 12 ounces, Fow that the
bladder is uniformly nearly full one hopses that the
final stage reaquiring inhibition to wakefulness will be
acquired, Evidently untll now the process has been
mainly the inhlbition of noxious conditioned responses to
wrinate’! Altogether she received 2L stimuli in six weeks.
She was continent for the next 12 nights passing 12 to

1L cunces on every occasion that she woke through the
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night or in the morning if she had not woken during
the night. In the following week she had two wct
beds, but nons since. The pnotency of the discomfort
of the wet state to disperse sleep lmmediately after
urination, had been maintained without reinforcecment
in this patient; had adaptation to the wet state
occurred, presumably she would have relapsed to the
extent of urinating in sleep when her bladder hecame
full during the night.
Cage 49 - & mmle, aged 141, 10/12 yesrs, had enur-sis
unceasingly, weiting the bed twice a night, He had
recelived various irestments and was sent by a
consultant for this ircaiment. ¥is mnxiety sbout the
condition wae altering his personaliiy, He was "growled”
et beth at home and at school where the guality of his
work was falling off, A% night it was virtually im-
posailile in wake him to a state of comprenension,
During treatment he resenied being woken by his moiher
op the instrument. He had two months of continuous
treatment, during which he would arrest the act of
micturition at the onsel of the stimmlus, but would not

wake, At the end of this period he woke of his own

® He 1s now at boarding school s=pparently cured, His
younger brother apdd four years, and not included in

the list, was cured with this treatment in two weeks.
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accord to micturate at night on three occasions,
the first such that the family could remember.
He had periods of continence for & week or more
with intermittent relapses. He has proven the
most resistant patient so far in ierms of rais-
ing bladder inhibition tc such a potency that
sleep will bes dispsrsed by the discomfort of a
filled bladder before micturition occurs. If
necessary, it will be worthwhile trying a stimul-
ent drug in conjimetion with this 4{reatment. I
am presuming that his narcosis-like sleep has
developed from his unremitting soiled state
since infancy,
Case 53 - A male, aged 38 years, was married
with three children. He had nightly enuresis in
the winter,In summe r he varied in the number of
wet nights per week,He was treated during cold
weather and rapidly eliminated his 41 p.m. enuresis
which he had had from childhood.This appeared to be a
firmly established delaved conditioned TeRPON Se,
He had also an occasional later enuresis that could
not be ascribed to » known cause, During the lstter
part of treatmeni he frequently went a week or
more without enuresis despite a high fluid intske,

For the last three warm wonths he has heey continent
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and we await next winter to see if further reinforce-
ment will be required,
Case 54 - A female, aged 24 years who was already
gseparated from her husband, has been previously
described under the consequences of enuresis. She
was referred on by a medical consultant. After =
week of treatment receiving two or one inhibiting
stimull a night, she was continent for 12 nights
before recelving what proved to be the last stimulus,
During this time she took zxtrs fluid at night so
that she had to wake to urinate svery night. She flew
back to her home in Tasmania for the latter parsg
of the treatment as soon as she understood the full
regime., Her last report was total continence for
13 weeks, and that she would miify any relapse., She
is of interest, ir that before and since Lreatment the
greatest volume of urine recorded inthe day-time at
any uvination even if imperative, 1s 3 ounces, She
has always had frequency. Since treatment, she re-
tains up tc 10 ouncus of urine during sleep without
causing much discomfort, so thet it =mupears in her
cagse that at present much more inhibition of detrusor
activity is possible in slespn, She 2lso illustrates the
fact ti t frequency and enuresis are separate entitiles,
although frequency is liable to lead to enuresis for

the reasons elaborated in the discussion.
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age ~ A female, aged 24, 7/12, whose home was in
Canada had always been anenuretic. She was a well-
educated woman., She left her family and also the
problem of matrimony some months before, She had had
much treatment ("thousands of dollars™) snd was refer~
red to me by a consultant. Her reaction to the afflict-
ion has been described under the consequences of
enuresis. After so much other unsuccessful treatment,
she was sceptical of success but willing to carry out
this method, managing all details alone. In fact padt
¢f the treatment was carried on while she went on a
month's holiday with 2 tourist service, travelling
through threc 8tates., She was armed with a letter from
me so that she could have single room asccommodation
during tour. She took six weeks to attain reliable
continence. Since then she has been almost uniformly
continemt, and has decided to return to her home. She
confesses that she can now consider matrimony, whereas
she had previously decided that she would not marry
because of the affliction. At present she is forcing
fluid intake at night, with the intention of establish-
ing a high level of continence prior to embarking for

home, having already booked her passage.
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elapses and se uregis after o Conti ce,

Fear, excitement, fatigue, emotional upset and
other disturbances of environment such as the first
attendance at school, all of which have been invoked
as direct causes of enuresis, are known to produce
occasional enuresis in many otherwise continent
children, but a small minority of children relapse
into a state of enuresis at such times. I consider that
the evidence of this investigation favours the view
that such factors interfers with the nervous integrat-
lon, especially the "analyser" function, essenflal to
eskablish or maintain a sufficiently high level of
inhibition, and not that the child voids from volition.
The supervening enuresis may thus affect a child whb
has or has not been continent from a ver& early age,

The numbers of this series are too small to
make a final c¢lassification of such caees, but it
appears from the “urinary pattern" and historics that
two variations may be seen in those cases where there
has not been preceding enuresiz,

In the first variation the inhibition of the
detrusor seems just not enough to allow ths bladder to
f£ill sufficiently to cause awakening. Prior to treat-
ment , fluid restriction or hot weather may permit the

patient to be continent. The patients give the signi-



- 145 -
ficant history, however, that even when continent
at night, they never wake to pass urine. After treate
ment, the amount of urine passed does not show much
increase over what had already been satisfactory.

In the second variation, the level of "tonic"
detrusor inhibition appears to be depressed, so that
micturition results from relatively small volumes, as
a result of which, enuresis may occur two or more
times a night. In both types, this form of treatment
produces a restoration to continence fairly rapidly.

When there has been a relapse due to t he
above-mentioned factors with a history of a preced-
ing well established enuresis the "urinary pattern"
suigests that, with the removal of inhibition, some
of the older established conditioned responses to urinate
have become reactivated, apart from producing the
varistions Just described.

Over a period of years, it has bescn notice-
atle that an acute febrile illness, especially
measles, causes enuresis, either as an isolated
phenomenon, or as a fully developed state., An
attack of hay fever (Gaudin, 1941) or an irritable
condition of the skin, has been obzerved by other
authors to have similar effects on cccasions.

Examples of all these were seen in the present series
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of patients. Here again, I believe that suppressi on
of inhibition iz invnlved in producing enuresis.
During treatment by the method described in this
paper, there have been several occasions when one
could predict a fevrile upset towardis the end of
reinforcement, for as long as two nights before
obvious clinical diagnosis, by the sudden re-
appearance of what anpeared to be primitive un=-
inhibited bladder activity.

It is pm sible that emotional stress acts
via the cortico-hypo-thalamico-cortical facilitatory
pathway (Murphy & Gellhorn, 1945) resulting in a
decreased threshold for intra-vesical pressure to
initiate the reflex micturition as well &s by inter-
fzring with "analyser" function,

There has been a tendency to exnlain many of
the phenomens described in this paper on the basis
that they represented active volitional urinstion of
psychological origin, but to me this is not the
explanation of the various “urinary paiterns" which
are found., Added to this there is in t his series no
record in their past histories of patients elither
wetting the bed while awake or remembering any dream
of the act. LUuring treatment and after, some patients

have volunteered the information that they have
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dreamed of passing urine and have woken with & start
to find the sact Just inhibited or even continuing,

There is & reasonable explanation why factitious
enuresis can lead on to 2 secondary irue essential
enuresis. 4 child may urinate in tke bed while awake
from psychological volition, or because, when he
wakes to urinate, he is afraid of tre dark or dis-
likers getting cold. As & result, he is in danger of
becoming adapted tc the resultant soiled state. Such
adaptation would lessen the potency of the "somatic
discomfort" as a factor tending to inhibit micturit-
ion, or to awaken the chlld so thet there is the
possibility that the child wili soon urinate in sleep
and remain asleep especially if factitious enuresis is
repetitive as may happen in 2 cold winter. When
essential enuresis is established as an outcome of such
practices, the child is just as incanable of arresting
it as if it had been the originai condition. %While such
a secondary type is able to be trested effectively by
the method described in this paper, it is desirsble to
adjust the contributing factors in order to hasten the
conversion to continence and to guard againet a sub-

sequent relapse {(Sec Csase 25),



Tne histories of many continent children,
irrespective of past enuresis, show that they
acquired continence in tl2 summer. This exemplifies
that several consecutive dry nights, arrived at by
any means, may be successful in removing adaptation
to the wet state, sc that t he potency of t k¢ soiled
wot state 1s re-established to produce two =Pffects,
i.e., to inhibit the act of micturition, and to
cause wakefulness,

Mammalian young, such as kittens and
pupples, are kept scrupulously clean by their
mothers. This cleanliness must tend to keep a contrast
between the dry and soiled state and thus maintain
the poteney of the factors which have been deseribed
a3 necegsary for the natural conversion from invontin-
ence to continence. I am convinced that the satisfact-
ory basis of humen training lies in maintesining this
contrast between the dry and wet state {or the soiled
state in the case of defaecation) by prompt attention to
the Infantd needs., Later, when the chi¥ hes under-
standing, he should be encouraged to practice inhibit-
ion of detrusor activity during the d ay. Beyond tpis,
I think that natural conversion to continence triumphs

over 80 called training, but in the past the latier,
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unfortunately, has received the eredit, and leads
o more vigorsus sfforts when the child remains
wet. In fact, i1t seems that these efforts not only
fall in their objsot, but when persisted with,
actually aggrevate the condition end reduce the
posal bility of natural mwvéry.

It i8 the author's opinion that the habit
of "potting” children assiduously by day or night,
especlially when the child is not properly swalkened,
must tend to set up conditioned responses which
initiate micturition. MNolsz, light snd cold objects
or even disturbance san become the conditioning
stimuli for a response, These procedures usually
take place at night snd ofien during sleap when
cxternal environmental stimuli are reduced o s
minimum, Pavlov found that he had i@lreﬂuc@ external
stimuli for the satisfactory establishment and maine
tenance of cond¥dioned respors ¢8 and thaet "analysenr"
function was not supnressed in sleep. Conversely, he
Tound thsat disturbanes of the external environment ]
or é¢motional upseis vsually produced a severse interrupte
ion of' conditioned responses, sven %o the point of
extinction. When the acts of "training” are repetitive
after an interval of sleep, the clrcumstances anoroach

those which are ideal for estsblishing a delayed PESPONBE
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which may itself be repetitive. The acts of urinstion
80 produced are not related to micturition initiate
ed by a paysiologically filled bladder,

The more & young child is disturbed at
night, the more tired he becomes and conseaquently
sleep tends to be decper wetween disturbances, The
majority of children treated in this series were
extremely difficulit to wake for many hours of the
night. This decp sleep, amounting to stupor, slmost
precludes the likelihood of spontanspus cure so that
a vicitous cycle is set up. Rest, and an afternoon
sleep will assist in some cases,

The study of the histories and the
results of investigation and treatment in this
series secnn to the author to establish the validity
of this view on training, which, if accepted,
justifiez = reconsideration of the recommendations

for c¢hild toilet training.

The veliel that most children with enuresis
pass excesslve guantities of urine at night is widely
held by parents and doctors. In earlier years I had
taken this for granted to such an extent that I wonder-

edl 1f some cortico-hypothaliamico-hypophysical influence
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affected urinary fiow in many sufferers from
enuresiz., However, the "urinary pattern" shows
that such is zot the case. In this series, the
night volumes were not abnormally large. A small
smount of urine seems & great deal in a bed, cepecially
when the éhil& is found weit up to six times a night
after changing the sheets and clothing. When handing
in the results of the ™urimry pattern"™ some mothers
have sald that these must be the first nights in
vears that the chifl had not psssed "huge volumes"
of urine, being unable to believe that the totial
volume passed in the night was not much greater
than thet recorded., Tne results alsc showed that
there was a considerable variation in ¢ he amount
of urine passed by a pntienf in either the day or
night i(weive-hour periods. The investigations and
results have not supported the bHellef that
noctiliuris is even relatively common (Smellie,
loc. 2it., Bekwin, loc.2i%.} or that a low specific
gravity is associated with relractoriness to treat-
ment (Friiell, loc.clt.).

Allergy is cited as an accompsniment or cause
of enurcsis, and it is of interest that the mother
(a medical practitioner) of one boy (Case 52} notic-

ed that asthma produced more voluminous urine,
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Bxamination during sn attsck showed the volume
ol night urine 4o be nearly double the day
(cay: 345, 386, 365 ml.; night: 790, 6206, 618 ml.)
with the night 8.G. renging to 1019 axd the day
8.G. o 1020, This difference 414 not secur when
he was free from asthma, which occurred more at
night,

Paviov found that the least number of
@timuii neceseary to sstablish & conditioned
reflex was {ive snd that most enimals pequired
betwsen ten and forty. It is significent that
the least gumber of stimuli to produece continence,
and thet in on¢ patient only, was five, and that
the majorlty nesded some 15 to 40 stiouli,
Experimenially s conditioned recsponse, after
extinetion, ls usuvally essily restored with fewer
stimuli than were required for estabiishment,
provided that thers has unot been long extinetion
and that there are no iaterfering factors such as
iliness, zhauge &n snvironment or neurosis.
Experiences with relapses of snuresis show parsllel
resulis, In wnuresis the rate at walch innibition
occomes prepoLent seemg to depend on the duration of
the recponses which initiate micturition, the length

6f adaptation tot he wet state, and the presence of
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nervous tension. Nervous tension always in
experimental animals retards the development

of conditioned responses, more ¢specially
inhibitory ones. It ig of interest to note that
Pavliov (loc.ceit) found that bromides and sedatives
did not interfere with the esiablishment of in-
hibitory conditioned reflexes but did interfere
with positive snes. Pavliov 2lso “ound thet

neurosis éxtinguished conditioned responses and
precluded the establiishment of new responses gnd
that bromide alded the pestoration io a‘eomditioned
state. Experimentally,conditioned responses can-
not be estavlished in some =nimals, the falilure
most probably being due o past experience, Some
breede of the same species are known to be more
refraciory than others.

The results obtained by this treatment
are rerarkably parallel with the classical
experimenis on conditioned responses,

There have been other atiempis to use
swakening wmethods after micturition has cccurred
{Pfaundler, 190L, Genouville, 1908, Rery Roux,1910).
The most notable is that of Mowrer apd Mowrsr (1938)

who used a bhuzzer which operated when a psd on the
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bed was soaked with urine. These methods have
been used scither to see that the child is not
left solled or to superimpose a competitive
positive conditiomed pesponze to wake at the

time ofwination. They havd some time delay after
the onset of micturition, and they utilize as
conditioning stimull, influences which ars re-
mote fromt he irmmediate "somatic discomfort™
described in this thesis, After being aroused

by the method or by an attendanti, the patient

is ithen cleaned, and kept dry. The design of

the present treatment differs radically, in that it
is intended t¢ wuid up bladder inhibition so that
the physiologically full bladder is the cause of
the awakening which 1is the Tundamental requirement
for continence in @y opinion.

In the investigation of male patients in
this series the device used to obtain the “urinary
pattem"was very similar in e¢ffect to that of the
Mowrers' and was used for three to four nights.
There was no lndication of an inhibitory response
to it and all the patienis came on for treatment
without eny signs of amelioration a&s a reasult of

its use. During treatment also, it happesied
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occasionally that, due to a fault in ¢t he stimulus
lead, the instrument functioned with the light and
buzzer sctive, but without a stimulus. In such
cases the patients would not inhibit urination or
wake unlzss near the end of ireatment as has
already been described. This was especially
noticeable when for many days innidbition of
micturition had been compleiely satisfectory in
response to the electrical stimulus.

The widely h:zld view that enuresis is a
symptom and not a disease is reiterated Ly Batty
(1949). I agree that the condition is not a diseass,
but I consider that essential enuresis is a
physiological ztate and not a symptom. The
psychological theory of the aeticlogy of enuresis
may be stated as the belief that the child writes
in urine his disapproval of his environment. On
th: occasion of preliminary communication to a
scientific gathering & psychiairist seriously stated
that cure by the method described was dangerous, in
that one method of expressing disapproval was eliminat-
ed, and thet worse cnes such as masturbation may
supplant 1t) Far from exhibitng such iendencies,

the patients have been uniformly much happler and show
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behaviour that can only be interpreted as relief
from tension, =md not as repression. Tiere has
nof been a single example of displacement to an-
otle r avenug of expression.

Handled properly, this regime should produce
no more mental frauma than premature awakening by
anyother practice for this or any other purpose.

Any method, relying on only cne or very Tew
stimali, is not likely to be following the pe th of
a condltioned response, but 1s relying on psychologice
al on gge stion and the maintenance of volitional
conirol during sleep. In the literature thers are
reports that enureeis has been cured after one or
more subcutaneous injections o7 sterile water
(Priedall, 1927). I% is notable that in this series
there waz no evidence of cure by suggestion. Consider-
ing the interview for a history, the investigation
and the rather eldborate itecinique of treatment, one
might have expecied continence to be ascquired forth-
with, or within & day or two, by suggestion. Several
of the patients were restless and woke of their own
accord tOurin%?%br one to three days from the beginning
of treatment but all relapsed, becoming adapted to the

new circumstances., They then proceeded to develop
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continence in & manner which czan only be
compared with conditioned responses, Admittedly,
mad of these patients had been referred on

by doctors after failure of treatment, or had
sought advice because of such failure, Thus

in over fifty consecutive patients, no cure,
which could be reasonably =xplained by suggeste
ion, resulted,

Many factore arc described by those
hoiding that the 2auss ¢of snuresis is pathologice
al {Campbell, 1937, Whinsbury-White, 1942}, In
this series no attempt vas made to ireat such
conditions, MNevertheless no cases in Clase I
showsd any 8ign of refractoriness on this
scors., One patim t with a meatal nlcer and
two patients with wulvovaginitis became
snontaneously cured of the conditions after
eontinence wags cstablished, although the three
had heen ‘reated specifically for thessz conditions
in the pest in the beliel that the conditions were
causai, noit resultant. The urine ragh, which is
2 common complication, clears up rapidly when

once continence is cstablished,
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Although pathological snd even
neuro-guscular disturbances may exist in
enuresis, they 4o not slways preclude the
poseibility of continence being attained,
Research work being continued at present
shows that some such patients can become
continent, but further work will be
necessary to define the limits., A gross
neuro-logical lesion will of course lead
te irremediable incontinence, The diurnal
history is of great importance in these
cases, for it may reveal diurmal enurcsis,
precipitancy, a nd frequency associated with
the passage of abnormally small volumes
of urine,

Th¢ phenomenon theat the majority
of enuretic children »ass small volumes of
urine has been observed and studied, notably
by Hallasm (1950). Cystometrograms may

show hypertonic, normal or hypotonic bladders
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in enuresis,
1t appears that the great increase in the

functional capacity of the bladder afier treate

ment can only be expleained on the assumption that
inhibitory impulses at the parasympathetic
motoneurons ¢f ths sacral cord have hecome bhetter
organised, or that facilitation is diminished or
that both mechaniems are involved. When enuresis
appears after illness, injury or ¢motional stress
the author belleves that, in the vast majority of
cases, 1t is brought about by a reversal cf these
processes and not Ly psycno-motor asction. The

recent studies and developments in the facilitat-
ory and inhibitory nuclear cenires and paihways

show that there are cortical, basal nuclear and
brain stem factors in facilitatory and inhibitory

or suppressor functions (Murphy and figllhorn, 19453
McCullock e¢t.al., 1946; Enines =nd Magoun, 1946
Lindsley et.al.,1949). While it is not possible

at present to do mor:z than speculats on possibilities
it does not seem unreasonable that some of tre
results detalled in this present work and many of the
phenomsna revealed Ly Pavlov, will be shown to depend
upor these more or less automatic functions of the

ceniral nervous sysiem,
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The serious relapses with measles, such as that
of Case 52, su,gest that small lesions of the nervous
system cometimes eventuste in t he shaence of c¢linlcal
encephalitis,

There is usually a remarkable reversal of the
waking habits of these sufferers. In this series, no
history was cbtained of any memory of the act of urinest-
ing at night. The majority of patients gave a history
that they did not comprehend even simpie instructions
on being woken before treatment., Practically all of the
patients sfter ireatment showed a return to relatively
casy waking with comprehension, not only for the
purpose of micturition but also when wakensd for othdr
purposes,

Before instituting this method of treatment, a
careful assessment of czach patimnt is essential. Any
congenital or acquired defects should be dealt with
on their own merits and alsc zs far ag they affect the
mechanisms describved. I consider that it is impossible
to asseas sny czusal role of psychomotor activity in
enuresis which has continued uninterruptedly from birth.
I have not seen a relapse which appeared to be of
peychomotor origin, but I concede that such is possible,
I have insisted that psychological stresses zre inimical
to cure. Twereforsz, 1 believe that such stresses should

be attended to, but only when there is indisputable
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evidence of them,

No other form of treatment was used in
this series in order tc &vold confusion in assessing
results, That 1s why intre-urethral and intra-
vesical examinations were nof made, However, I believe
that adjuvant therapy is desirable a8t times in relat-
ion to the various mechanisms descrited., In ¢t he case
of nervous and excitable children, sedatives such as
bromide and barbiturates are Indicated. Where sleep
is = deep as to simulate narcosis, stimulsnts such
as caffeine, ephedrine a nd benzedrine should
theoretically aid the conversion process., For the
same reason & late afternoon sleep, by lessening the
depth ¢f nocturnal sleep, mAy assist in developing
inhibition to the point where it will allow bladder
discomfort to exceed the threshold necessary to cause
wakening, Bladder sedatives and anti-spasmodicz such
ag atropine will, in aporopriate circumstances, lessen
the potency ¢f the bladder-emniying reflex,

In the future adjuveant measures will dbe
tried in the more difficult cases according to the
various factors found operative. It should be '
interesting to test whether the milder cases can be
converted any msfe gulekly to continence, with the

assistance of other therapy.
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Nash (1949) concludes that enuresis is a
developmental error in 7074 of the cases, a view
which is hardily compatible with an sxpectation
of early cure in the majority of cases. The
evidence of thic series is that practically all
cases of e2szentlial enuresis can be cured in
childhood by an application of the principles
herein described. 1t also appears that after the
age of ten years 2 cure is slightly less certaln
for reascns which I hope have been adequately
discussed in this paper, viz., that the complicat-
ions of enuresis, cspecially those causing enxiety,
vecome more prejudicial to cure with increasing
Auration of enuresis.

I cannot emphasise too sirongly that a miléd
stimulus in most cases is adequate., In fact, many
patients can be ¢ured without the stimulus being
enougl: to startle iliem from aleeyn,

Finally, it is strongly recommended that this
method o treatmeni: be first practised on some of
the Class 1 children in order to gain experience of
the different types of =nuresis and ths supervision

to be adopted inm the mansgement of individual cases,
P g
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ADDENDUM.

Singe preparing this thesis, some further relevant
information is available with reference to treatment.

Gase 7 1s the only residual faillure from Class III.
Case 45 has been continent for some months now.

In Class I, three more children have had relapses, two
being easily cured again, while the third has not yet been
re-treated.

The next ten cases treated have all been cureds The
only protracted case was that of the thirteen year old boy
whe is discussed in the section dealing with the

gonsequences of enuresis upon the family.




It seems certain that enuresis has always

been a feature of ¢hildhood, and that in a small
proporticn: of the sufferers, the affliction
persists into adult 11fe, The incidence approx-
imates one in every Tour of the populace at three
and a half years of age.

Incontinence of urine is universeal in infants
for the Tirst months of 1life. During the second
year of life there is a steep fall in the incidence
of incontinence, so that by the middle of the fourth
year, somc ihrec-guariers of all children are
continent, s nd the residue by definition, are said
to suffer from snuresis, This form of enuresis is
by far the zommaonesi. A small minority of children,
arter being continent for a variable period of time,
relapse into a state of enuresis,

Many and varied views con aeliology have bheen
elaborated over a period of centuries. The faclors
invoked in aetiology have embraced heredity,
psychology, urogenital pathology, neuromuscular
defects, remote locsl disorders, and systemic digse
ordera of endoerine and other origin. A great

variety of therapeutic measures has been practised,
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Some of thess meapures hsave been based on setiological
considerations; some are 2til) frankly empirical.
Hione of these have been satisfactory, nor have thsy
suggested that any one approximated 0 a svecific
curs. This lack of spscificity throws Jusiifiable
doubt on the tenability of the theories of setiology
which hitherto have been put forward,

A etudy of the natural hisiory of essential
enuresls emphasisaes the seeming random distribution
of incidence in the vast malority of cases, The
statistical anmlysis of the present work in relation
to the incldence in parenis and siblings indicates
that hereditary and femilial Pactors are not signific-
snt. The analysis of the incidence of snuresis in
parents and aidblings does not reveal any significant
difference in the sex incidence ai an garly age. Hence
it does not sppear thait there is any banic difference
in the csuvsation of enuresis in the two sexes. The
congensus of opinion is that In the older age group,
wales predominate. 1 conplder that thies 1s due to a
greater psreistence of the affliction in malss. No
other Pactors suggesiive of an setiological reiation-
ship were Tound in the nistories and exmuinations in
thia research. Urinary exsminations likewise d1d not
reveal sny positive significent features in this

series, Internal examinations of the urogenital
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systems were not performsed, but any minor defects
which may conceivably have been present, did not
preciude cure. In thres patients, urngenital defects
were known to have existed, and to have been ireat-
ed, before the present method of tresatment was used,
Not oniy 414 the sarlier trecatnent fall to cure the
enure~is, but the actual defects were not alleviat~-
ed, They did however disppear spontaneously with the
elimination of enuresis by the suthor's present method,
g0 that it appeared that the enuresis was the cause of
the irritative lesions, 2 nd not viee versa, All of
this evidence sirengthens the belief that the apparent
random disiribution of incidence is a real one.

It seemed very nscessary io determine if
possible whether there was a single specific basic
gaetiology for meme t enuresis, or whether there was
a multiplicity of primary setiological factors,

#any clinical observations suggested that
noct rnal enuresis is directly precipitsted by
physical factors such ss lighi, noise, and disturb-
ance, Such scts of micturition appeared to e in the
nature of conditioned responses., The histories of
the manunsr in which patients h=d Leen "tm ined” in
infancy, and the investigation of the “"uriusry

pattern” gave sdditional support to the belief that
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immediste and delayed conditioned responses accounte
ed for much enuresis,

Tre "urinary pattern™ of a patient is of great
use in assessing the type of enuresis which is
present. At the same time it is of value as an
indicator of the difficulties likcliy to be encounter-
ed ip treatment. When the urinary volumss are of
normal values, the'child after cure will probably
gleep all night undisturbed. When the volumes of
urine recorded in the "urinary z ttern” are small
this method of treatrent may produce one of two
results,

Firatly, the inhibitory tone may lead to
2 rapid increase in the physiological capacity
of the bladder, This has becn the more common
result fortunately, for the patient can sleep
all night undisturbed,

Secondly, the capacity of the bladder may
remaln small in which casz the patieni, alithough
curable, is faced with the necessity of waking
during the night in order to micturate. In children,
especially during cold weather, this increaszes the
danger of relapse considcrably. There is alrcady
evidence that scme patients in this category do
develop grester bladder capsacitiez slowly over a

period of time sc thst the object is to ireat any
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relapses immedistely in order tc maintain as

high am inhibitory tone as posasibdble,



Twe author’s opiunion is that an understand-
ing of the orocess by which urinary continence is
attalned in c¢hildhood is & pre-reguisite before
any theory of the besie naiure of esgzential enuresis
¢an be elaborated., Thiz makes it necessary Lo assess
the relative importanceg of the roles played in the
process (1) by natural physiological mctivities, and
{2) by artificial weans, which include all forms of
child toilet training and psychelogical suggestion,
Experimental evidence, observations on infante, and
observations on mammalian youni support the bellef
that conversion from infantile incontinence to coniine
ence is usually attalned by natural physiologiecal
processes,

In young infants a certzin bladder tension
initistes micturition. It is suggested that the
gkin 1s sensitive to the discomfort of being soiled
with urine, and that at the onset of involuntary
micturition, this "somatic discomfort” has an inhibit-
ing effect on further micturition., Provided that the
potency of this resction is not diminished or extinguish-

ad, two separate developments would ensue {rom this
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inhibitory reaction:

{1} The bladder would zradually accommodate
incressing cuantities of urine bhefore
initiating reflex micturition. (This

hysiologicazl capacity of the bladder
will be further Incrensed by the anatom-
ical size of the bladder as the child
grows),

{2) The volume of urine tolersted in the
bladder would increase uniil visceral
discomfort would be nronduced, Provided
that the inhibitory "tone" was
sufficiently stirong, the discomfort of
a filied bladder would wake the child
vefore reflex micturition was initisted,

The inter-veaction of four factors: (1) the
depth of sleep, (2) the tendency of bladder iens-
ion to initiate reflex miciurition, (3) the poiency
of the inhibition caused by t{he discomfort of the
soiled state, =nd {4} the visceral discomfort of a
filled bladder, would determine the snd vesult from
a s%eadily £41ling blesdder during sleep,

For nocturnal continence it 18 necessary that
the inhibvition of the deirusor muscle should be
predominant until a distending vladder causes

sufficiently intenss discomfort to dissipate sleep,
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If however, the distending bladder initintes of
micturition reflexly, before the person awakes,
simnle essential epuresis will be the result,
Eepetitive enuresis, especially if the patient is
left solled sll night, will lead to un adaptation
and suppression 5 the potency of the inhibition
caused by “"somatic discomfort” at the onset of
micturition., Fluid restriction, by reducing the
volume of urine to less than the threshold value
Tfor reflex micturition, can produce continence in
these cases. Unfortunstely,zimple essential enuresis
which can be detected by the "urinary pattern” is
found in only 2 small percentage of casss.

Thers i8 a mass of evidenoce which suggests that
"tra ining" methods lemd tc conditioned responsss
which initiete micturition either imredintely op
after some delay. These conditioned reéspon s8s may
over-ride all the other factors and precipitate
micturition during sleep. This type has been defined

in this thesis as gommlicaied no Lt rnal snuresis

In such cases fluid restriction will not be of
sssistance in conirolling the condition.

This view of the hasic nature of enurcesis as
an entity or state of physiclogical origin thus offers
an explanation of the failure of fluid restriction in

the majority of cases, a Tailure which hitherto secmed
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only explicable on the assumption that the act was
of direct psychomotor origin. Likewise the means
by which loeal urogenital lesions influence enures-
is can be appreciated sz likely to cause an increas-
ed poiency of the bladder ewptying reflex, while
disturbances in the integration of the central
nervoug system by illness or emotion may diminish
the potency of the inhibitory function.

From this thesis on the nature of essentisl
enuresis, a method of itreatment was planned and
developed, The object was o reinforce the inhibitory
effect of “"somatic discomfort" at the onset of
micturition by applying to the skin an electrical
stimulus., It wes predicted that two separate aims
would bhe achieved b& regular use of the regime:

(1) that any conditioned responses initiating
miciurition would be weakened, suppressed
and finslly extinguished so that the
complicated type of enuresis would be cured;

(2) that the inhibitory tone of ths detrusor
muscle would be steadlly increased and
that at the same time the potency of the
"gsomatic discomfort" would be restored, un-
t11 the patient would wake, if necessary, to
micturate, thus eliminating the primary type

of enuresis slso.
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A satisfactory clinical instrumenit wes develop~
ed. In subsequent apnlication e¢ssential enuresis
was repetiitively cured. An examination of the detail-
ed results of treatment is highly suggestive that, in
fact, micturition from conditioned remponscs 18 axe-
tinguished and that inhibition is develoved. The
psychological disturbances, which are almost inevit-
able complications of enuresis, may interfers with
the inhibitory mschanisme 1if the ill effects have
been prolonged or are of sufficient intensity.

The results of treatment by this method ine
dicate that, when natients are suffering from
ezsential enuresis as defined in this thesis, they
can be cured. Sixty-onz (61) out of sixty-two {62}
consegutive such patients treated were cured, Some
relapsed as was predicied, but those who were re-
treated were cured agsin, These resulis appesr to
¢stablish the method of treatment as specifice; this
view is strengthened by the fact that most of the
patients had heen subjected to prior therapeutiec
regiﬁes without sugcess,

In conclusion, it is submitted that the results
of this reasearch are strong evidence for the valldity
of this thesls on the setiology, nature and treatment

of essential enuresis,
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APPENDIX I

Photograph of an Instrument and the Attachments used for

Préatment in this Series. BSee opposite page for

photograph.

Brief Description.

The operative switeh is on the front panel of the
{nstrument together with the stimulus adjustment and the
four-wire plug. The R. hand switeh on the tog is the test
switeh. This particular Instrument also has on %top a
switch which enables a variable thermo-relay to be used if
it is desired to limit the time for which the stimulus can
act, but it is not needed 1f the instructions are adhered to
rigidly.

| The dial pointer is Surned to adjﬁst the strength of
the inhibitory stimulus.

In this photograph, the belt is comnected to the male
urine iioctrodo which is aqrouod into the plsutiﬁ tube which
is used for male patiunts: The electrode and ftube are very
1ight and are fastened to the penis with "Elaateflaat“ to
make a water tlgﬁt seal. The female elecirude 1§ iying
transversely and the 4 inch elastic supports are fastened
onto the loops of tape which are attached to the belt, so
that the female patient wears this in the mgnner of a
sanitary pad and girdle. The fomale electrode ies held firmly,
but not uncomfortably, in the vulval gieit.

The two stimulating electrodes are seen projeecting from a
small plastic rectangle on the belt. When the belt is
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fasbened, these make gertain gontact with the skin of the

loin region.

In pragbice the unit is plaged on a ghair at the head
of the bed snd the cable ie tied with tape to one of the head
bars in order %o prevent the unit being dragged off by a
restliess patient. The rest 6f the cable ls then passed into
the bed under the pilliow and the excees colled alongaide the
patient's body so that he is not rcstrintéd during sleep.
The University of Adelalide has applied for a patent for the
essential equipment in order to ensure that a satisfactory
type will be produced, and has negotiated for the manufacture

of sultable clinical instruments.
APPENDIX IA.

ELECTRICAL GIRCUIT OF APPARATUS USED IN THE TREATMENT
OF ENURESTS

i

-

I

Eight to Ten volts (8-10) from a dry battery (No. 761) are
sufficient for the relay circuit. Four and & half %o six
volts (44-6) are ample for the secondary circuits. Patients
vary in both their skin resistance and their sensitivity to the
applied stimulus so that potentiometer needs to be able %o
vary the stimulus up to about 70 volts in agtual use.
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APPENDIX II

THE INSTRUCTIONS USED WITH THE EXPERIMENTAL

(A) GCENERAL:

1. Having started treatment it is not desirable
to interrupt it, unless illness intervenes.

2. Younger patients shouid not be left alone or
out of hearing.

3« Important - Always switeh off the instrument
if, for any reason, the patient has to be left
alone.

4, The instrument alone 1s not the eure of the
treatment. Carefnl attention to sll details
is essential, and if poseible the treatment is
done without alarming the patient or making the
gtimulus hurtful., The instrument is an
essential part of this programme designed to cure
the patient, but is only a means %c that end.

54, Do not drag or twist the wires and cable.

6. Should the light and tuzzer act but the patient
not show any signs of resceiving a stimulus,
any of the following may be the cause:

(a) The stimulus indicator may be too low.

{(b) The batteries may be weakening in which
case the light also will become dim.

(e) The stimulating electrodes may no longer
be on the skin (a part of the clothing may

have moved between).
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(a) A defeat may have ocourred.

{e) Any short eirould will esuse the instzument
o operate.

Begause the patient moves ghout, a time may

ecome when & wire will be gevered and this will

lead to 6 (d).

Plage the instrument at the head of the bed.

Bring the cable in under the pillow and allow

the exgess 5S¢ coil up alongeide the patient.

If necessary the gable can be tied with tape

to the bar of the bed =0 that in great reat-

leseness the plug is not pulled cut, oF the

anit dragzed to the floor. Limited experience

has shown that the belt ean be worn by & &hild

in & ¢o% during the day time in eases o¢f diurnal

emuresiss The child can stand and move around

quite freely, bub it is necessary to tle the

gable to one of the got bars.

(B) SPECIFIC:

1. Make sure all switehes are turned off.

2

Pasten the belt FIRMLY around the waist with

the stimmlating electrodes against the BARE

gkin §1d bhe veglion of the 10in. The belt

must overlap about 3" %o remain f£irm all night,
go that the electrodes remain in gontact with
skin. This also eliminates the risk of elothes
gliding in between or of any creasing of the belb.
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AP IX g -
Arrange the urine cleotrodes to the male or
female and support in cotiton wonl in the male
or one layer of gauze in the female if desired.
Attach the two wire 16338 onto the terminals
of the urine e¢lectrodes. It doss not matter which
wire goes onto either terminal.
Make the patient comfortable.
insert tha2 4-pin piug ints the socket of the
instrument. This can be done iy only one way
to avoid wrong contacts.
Adjust the dial position 10 .eeeeses This cont-
rols the stimulus and can be varied as ces-ms
necessary. Use the least stimulus whieh will
cause onset of micturition., This is later increcas-
ed to produce wakefulness if necesssary.
The Switch ig turned on.
At the onset of micturition, the iight and bugzzer
act a8 signals to the observer and the stimulus is
applied to the patient.,
Do not allow ithe signal to last more then approx-
imately 5-10 zecs., but turn off the switch. This
eiso astops the stimulus.
fiemove the contact electrodes and allow the
patient to urinate if he desirss, Dry the ares
end re-apply 5 fresn electrode.
Finally, turn on the Switch again. If the

instrument cperaies immediately, the urine
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APPENDIX II, Contd:

elegtrode on the patient is probably not dry,
and this muet be attended to as carefully as if
fresh urnation had ogeurred.
13. Wash and dry the used electrode. These are made
80 a8 to be easily changed and washed.
ATTACHMEE? OF THE MALE ELECTRODE: |
A one ingh strip of elastoplast is firet placed
locsely around the penis. This allows the electrode
carrying sheath to be attached snd detached without hurting
the tender skin. A second piece of elastoplast about i3"
wide is used to attach the sheath to the penis and make a
water-tight seal. The glans or prepuce must not make
gontact with the electrodo.‘ Some cotton wool is laid
about the terminals and the whole can be held in an
athletic-support 1if desired. The cotton wool prevents
gontact with skin and avoids electrolysis. It also will be
able to absorb any emall cuantities of urine passed, and
i{n most cases prevents solling of pyjamas,.
THE ATTACHMENTS FOR FEMALES:

These are worn in similaer fashion to a sanitary
pad, being held in place by two elastie tapes whigh are
tisd to the waist belt via attached loops. If desired,
they ean be wirapped in one layer of gause. They are so
made that automatically the electrode surface is held
uppermost, and the only care needed is to see that the
glegtrode lies in the vulval gleft in such a position that

urine must pase into the electrodes.
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THE STIMULUS:

By touching the two terminals togethsr after
gwitehing on, the instrument can be tested and the
stimulus adjnsteds Do not use the patient (especially
if & ohild) %o test the strength of the stimmlus, whieh
gan be pauged on the forearm of the observer as of

perceptible but not unpleasant intensity.
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