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INTRODUCTION

Enuresis is primarily a childhood problem that
has concerned parents and physicians since bib-
lical times. To our knowledge, the earliest rec-
orded treatment approach using a combination
of juniper, cyprus and beer appeared in 1550
B.C. (Glicklich, 1951). Various factors conside-
red to be of etiological importance for enuresis
have been described in the literature.

Proposed etiologies are 1) genetic factors(Ha-
llgren, 1960: Bakwin, 1961), 2) disorders of
genito-urinary tract (Mahony et al, 1971; Jones
et al, 1972), 3) disorders arising from disturba-
nces of early life, such as bladder training(Bra-
zelton, 1962), 4) disorders due to stressful life
events in early childhood (Heisel et al, 1973),
5) disorders of sleep or central nervous maturity
(Camgbell et al, 1966; Ritvo et al 1969; Pete-
tsen et al, 1970), 6) psychological or psychosocial
factors (Hallgren, 1956; Werry and Cohrssen,
1965; Archenbach and Lewis, 1971). According
to these eticlogical hypotheses, the site of lesion
in enuresis has been placed in the psyche, brain
stem, pgenito-urinary system itself, or the socio-
familial environment.

Yet enuresis is still far from being fully un-
derstood in its causation, but among the many
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proposed etiological theories, the most popular
concept secems to be that enuresis is a cardinal
sign of an underlying emotional problem.

The history of treatment approach to this dis-
order reflects the early development of medicine
as a whole. Superstition, magic portions, humoral
therapy, primitive mechanical inhibitors, and
virtually every class of drugs have been emp-
loyed over the years. In recent years, the meth-
ods of treatment have been also much variable.
The applied methods are 1) night lifting and
fluid restriction before bedtime (Hagglund, 1965),
2) day-time training (Paschalis et al, 1972) 3)
surgical treatment, 4) drug treatment(MacLean,
1960; Maxwell and Seldrup, 1971; Blackwell
and Currah, 1973), 5) night-waking using bed-
buzzar (Mowrer and Mowrer, 1938; DeLeon and
Mandell, 1966). But the attempts at therapy
are largely empirical, and the results are often
contradictory.

Although it has been recognized that enuresis
is a major childhood problem, there have been
no systematic studies on childhood enuresis in
Korea, except for the Hong’s epidemiological
study using parental questionaire in 1984 (to ke
published).

In the current study, the enuresis is defined
accoring to the diagnestic criteria of LEM-IIIL

Diagnostic criteria for enuresis are, 1) repeated
involuntary voiding of urine by day or by night,
2) at least two such events per menth fer chil-
dren between the ages of five and six, and at
least one event per month for older children
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and 3) not due to a physical disorder, such as

diabetes or seizure disorder. And enuresis is
classified into primary and secondary types, with
the former referring to children who have never
achieved urinary continence and the latter to
children who achieved continence for at least
one vear and lost it.

The purposes of this study are, firstly to obtain
basic clinical data in children with enuresis such
as sex distribution and the ratio of primary
versus secondary enuresis, secondly to test the
hypothesis that enuresis is related with central
nervous system immaturity, through sedated
electroencephalographic recordings and checking
for soft neurological signs, thirdly to test the
hypothesis that enuresis is a sign of underlying
emotional disturbance using parental questionaire
revised by Hong and Hong (1983), and finally
to investigate the effect of imipramine in chil-
dren with enuresis and to find any characteristic
clinical marker to predict the response of imipt-

amine.

SUBJECTS AND METHODS

Subjects:

The study subjects were selected at the out-
patient clinic of child psychiatry of Seoul Nat-
ional University Hospital from November ’ 83 to
September * 84.

The total number of children who visited
with enuresis to this clinic during this study

period was 48. Among these enuretic children,

pervasive developmental disorder, and ] cerebral
study. And
other 6 children were dropped out during the

palsy were excluded from this

study. Therefore the final number of children
was 36 between the ages of 6 and 15 years. 22
were boys and 14 were girls.

The control group consisted of pediatric pati-
ents of pediatric out-patient clinic of Seoul
National University Hospital. Age and parental
education were matched each other (Table. 1).

Methods:

The clinical evaluation included detailed hist-
ory taking, psychiatric interview of the child,
physical and neurologic eyamination, urinalysis,
lumbo-sacral spine X-ray. In addition to the
routine neurologic examination, the 44-item
Physical and Neurological Examination for Soft
Signs (PANESS) was completed. Parents comp-
leted GO items of parental questionaire revised
by Hong and Hong (1983). Sedated electroen-
cephalographic recordings were also performed.
After evaluation, imipramine was administered
for the treatment. The initial dose began from
25mg per day and the dose was increased by
25mg at weekly intervals. The maximal dose
administered was 100mg per day. During medi-
cation, the parents were advised not to awaken
their children during sleep. The effect of imip-
ramine was evaluated after one month of medi-
cation. The number of bed-wetting in the first
month of the therapeutic trial was expressed as
a percentage of the previous monthly frequency
of bed-wetting. And following Breger(1962) five

2 severe psychotics, 2 mental retardations, 1 categories of therapeutic responses were delin-
Table 1. Subjects characteristics
Child Psychiatry Pediatrics t-value
No. of children 36 (M:22 F :14) 33 (M:20 F .15
Mean age (Mo 115. 394:33. 18 113. 20-£30. 09 0.29 N.S.
Parental education (yrs) .
Father 14.03+2. 41 13.91+2.75 0.23 N.S.
Mother 13.124+2.29 12.93+1.93 0.38 N.S.
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eated.
D 0% : cure
2) 1~ 35% : greatly improved
3) 36~ 69% : mederately improved
4) 70~100% : unchanged
5) 1009 1 : aggravated

RESULTS

The mean ages of the enuretics were 115, 39
33,18 (months). 22 were boys and 14 were
girls, slightly more prominent in boys(1.6: 1).
25 enuretics (69.4%) were considered to be
primary and 11 enuretics (30.6%) were second-
ary according to the criteria of DSM-III. Mean

frequencies of nocturnal urination were 5. 58+

1. 87 per week. 9 children (25%) were associated
with diurnal enuresis in addition to nocturnal
enuresis.

When nocturnal enuretics were compared with
nocturnal enuretics with diurnal enuresis, there
were no differences on psychopathology (Table 2.

19 children (19/36) were associated with fami-
lial loading, significantly higher than control
group (5/35) (¥*=11,74, di=1, P<0.005).

When primary enuretics were compared with
secondary enuretics in familial loading, the
former (15/25) was significantly higher than
the latter (4/11) (¥*=1.71, df=1, P<{0.01).

On psychopathology using Parental Question-
aire for Child Behavior Symptom (Hong and
Hong, 1983), enuretic group was higher in total

Table 2. Compérison of psychopathology for nocturnal enuretics and nocturnal enuretics

with diurnal enuresis

Nocturnal enuretics

Group Nocturnal enuretics with diurnal enuresis  t-value, df(34) P-value
Cluster B (N=9)
anxious, obsessive 7.671+3.68 7.00%+1.94 0.71 P>0.10
somatic complaints 5,26%2.12 5.44+2,24 0.32 P>0.10
schizoid 2.52*+1.16 2.22+1.09 0.70 P>>0.10
depressed, withdrawl 6.63+3.75 8.44+3.97 1.20 P>0.10
immature, hyperactive 6.93-+3. 54 5.67+3.39 0.95 P>0.10
delinguent 5.26+2.52 7.22+3.56 1.53 P>0.10
aggressive 5.9643. 55 6.11+2.89 0.13 P>0.10
cruel 2.67+1.78 2.67+1.87 0 P>>0.10
total 43.11£9.33 44.787.66 Q.54 P>0.10
Mean=+S.D.
Table 3. Comparison of psychopathology for subjects and control group
Cluster Group Subjects(N=36) Control (N=35) t-value, df(69) P-value
anxious, obsessive *7, 50+3. 24 5.23+2.18 3.81 P<0. 005
somatic complaints 5.31+2.12 *6.57+2.77 2.15 P<0.05
schizoid 2.44+1.13 2.03+1.18 1.49 P>0.10
depressed, withdrawl *7.08+43.83 5.09-4-2.39 2.63 P<0.025.
immature, hyperactive 6.6113.50 6.00:%3.08 0.78 P>0.10
delinquent 5.75+2.89 5.43%+2.73 0. 48 P>0.10
aggressive 9. 00:3. 36 5.31%2.17 1.03 P>0.10
cruel 2,67X£1L.77 2.54+1.70 * 0°32 P>0.10
total *43.53+8. 87 38. 20+6. 02 2.97 P<0.025
Mean=+S.D.
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Table 4. Comparison of psychopathology for primary enuresis and secondary enuresis

Group Pri . .
rimary enuresis Secondary enuresis B

Cluster (N=25) (N=11) t-value, df(34) P-value

anxious, obsessive 7.32+3.12 7.9213.62 0.47 P>0.10

somatic complaints 5.24+2.07 5. 4542, 34 0. 26 P>0.10

schizoid 2.60+1.08 2.09+1.22 1.20 P>0.10

depressed, withdrawl 6. 64+2. 96 8.09+5. 38 0.84 P>0.10

immature, hyperactive 6.64+3.55 6. 55+3.56 0.07 P>0.10

delinquent 5. 46+2. 93 6.79%2. 43 1. 41 P>>0.10

aggressive 6.28:+3.53 5.36:2. 98 0. 81 P>0.10

cruel 2.76+1.69 2.45+2,02 0.44 P>0.10

total 42.88:149.47 45. 0047, 52 0.72 P>0.10

» Mean=+5.D.
Table 5. Mean scores of PANESS in subjects and control group
Clust Graph- Graph- Stereo- Stereo-
USIEL  Synergy esthesia esthesia gnosis gnosis Gait Topognosis
Group Rt (L) (Rt (Lt)
Subjects(N=2386) 10.20£2.45 5.78+2.11 5.75+1.50 2.86+1.10 3.00+0.83 3.94+1.91 3.17+1.73
Control (N=35) 10.264+2.23 5.97+2.01 5.74+1.93 2.94%1.21 2.71:+£0.79 3.91+£1.27 3.0041.03
t-value (df=69) 0.11 0. 39 0.02 0.29 1.51 0.08 0.51
P-value P>0.10 P>0.10 P>0.10 P>0.10 P>0.10 P>0.10 P>0.10
Cluster Rapid Rapid . )
USLeT  Persistence movement movement String (Lt) String (Rt) Total
(Lt) (Rt)
Group
Subjects(N=36) 8.92+2.08 11.67£2.78 12.78:3.54 2.56+0.77 2.78+0.90 73.36:£9.10
Control (N=35) 8.69+2.41 11.51+2.55 12.03%1.89 2.46X0.66 2.51%0.66 71.7449. 04
t-value (df=69) 0.43 0.25 1.12 0.59 0.64 0.75
P-value P>0.10 P>0.10 P>0.10 P>>0.10 P>0.10 P>0.10
Mean=+S.D.

PANESS: Physical and Neurological Examination for Soft Signs

scores than control group (t—2.97, df=69, P
< 0. 005).

When the individualized symptom categories
were compared, “anxious, obsessive” and “dep-
ressed, withdrawal” categories showed significa-
ntly higher score in enuretic group(Table 3).

While
significantly higher in control group (t=2.15,
df=69, p<0.05).

But other symptom categories such as “schiz-
oid”,

“aggressive” and“cruel” did not show any sign-

“somatic complaints” category was

“immature, hyperactive”, “delinquent”,

ificant differences between the groups (Table 3).

When primary enuretics were compared with
secondary enuretics on psychopathology, it was
noted that there were no differences between
them both in total scores and individualized
symptom categories (Table 4).

On Physical and Neurological Examination
for Soft Signs (PANESS), the enuretic group
did not differ from control group both in total
scores and clusters (Table 5).

Sedated

showed abnormal findings in 7 enuretic children

electroencephalographic  recordings

— 601 —




—z53 L xoh] FxF—

Table 6. Comparison of psychopathology for respondents and nonrespendents to imipramine treatment

Cluster Group respondents(N=27) non-respondents(N=9)  t-value df(34) P-value
anxious, obsessive 7.81+3.28 6.56:-3.09 1.03 P>0.10
somatic complaints 4,.96+2.05 6.30+2.12 1.63 P>0.10
schizoid 2.41=1.08 2.56+1. 33 0.31 P>0.10
depressed, withdrawl 7.48+3.74 5.89+4.11 1.03 P>0.10
immature, hyperactive 6.261+2.85 7.67%5.05 0. 80 P>0. 10
delinquent 5.41%2.87 6.78+2.86 1. 25 P>0.10
aggressive 5. 482,94 7. 56::4. 19 1.38 P>0.10
cruel 2.81+1.86 2.56+1.51 0. 40 P>0.10
total 42. 851 8. 47 45.56410.21 072 P>0.10

Mean-+S.D.
(19.49%). The major findings were irregular
slow waves, ill-defined sharp waves, and isolated DISCUSSION

spikes. But none of the children have suffered
from clinical seizure attack. When imipramine
was administered, 27 children (7525) revealed
above moderate improvement according to the
these children, 19

and 8 were

criteria of Breger. Among

were primary enuretics secondary
enuretics. After treatment with imipramine, the
mean frequencies of bed-wetting in respondents
were 1.0720.93, 5.44%
0.73, per week respectively. 7 children{29. 4%)
10 (27.8%)

improved greatly and 10(27.8) improved mode-

and nonrespondents
stopped bed-wetting completely.

rately. 9 children remained unchanged. Among
these 9 children, 6 did not respond at all, but
3 showed initial improvement, soen bed-wetting
reappeared and in spite of continuous increase
in dosage, they did not show any improvement
in frequencies of bed-wetting.

When the primary enuretics were compared
with secondary enuretics in response to imipra-
mine, they did not show any significant differ-
ences (x2=0.30, di=1, P<0.10).

Respondents and nonrespondents did not differ
either in total scores or symptom categories in
the analysis of psychopathology according to the
parental questionaire revised by Hong and Hong
(1983).

Enuresis is one of the most frequent and at
the same time, one of the most annoying disor-
ders of childhood. According to the epidemiolo-
gical study, the prevalence rate of enuresis in
6. 2%,
predominantly in boys than in girls (Hong, 1984~

Korea is reported to be about more
to be published) and the survey at out-patient
department of child psychiatry of Seoul National
University Hospital demonstrated that enuresis
occupied about 5% of all patients (Hong, 1982).

It is generally accepted that the prevalence rate
of functional enuresis is roughly at age 5, 7% for
boys, and 3% for girls and at age 10, 3% for
boys and 29 for girls, and that the disorder is
more common in boys than in girls (DSM-T[).
The greater prevalence in boys is considered to
be a consequence both of their incresed suscep-
tibility to relapse after earlier dryness and to
their slow rate of spontanecus cure (Rutter,
1977). Among the many etiological factors of
enuresis, genetic factor has been regarded as
Bakwin (1961)

reported that approximately 7095 of all enuret-

one of the important factors.

ics had a first-degree relative who had been
afflicted with the enuresis. He also studied 338

same-sex twins and found a concordance rate
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of 689 in monozygotic as opposed to 36% in
dizygotic twins. In the current study, 19 chil-
dren (52.8%) were found to have a history of
enuresis in their families and the rate of this
familial loading was significantly higher than
control group (14.3%) (x*=11.74, df=1, P<L
0.05). The familial loading was greater in
primary enuretics than secondary (x?=1.71, df
=1, P<0.0D).
other genetic studies and supports that genetic

This result is consistent with

factor may play a role in the genesis of enur-
esis. 9 children (259%) were associated with
diurnal wetting as well as nocturnal wetting in
this study. Generally, day wetting without nig-
ht-wetting is unusual, Forsythe and Redmond
(1974) reported that 139 of their series was
combined both day and night wetting,and Hal-
Igren (1956) reported that psychiatric disturba-
nce was more commen in children who wet
during the day as well as at night, and he
insisted that nervous tension, from whatever
cause, exaggerated the urgency characeristic of
enuresis and in this way might lead to wetting
during the day-time.

The result of this study showed that the rate
of coexistence of diurnal enuresis was higher
than formerly reported, but the psychopathologic
findings could not differentiate the nocturnal
enuretics from nocturnal enuretics combined with
diurnal enuresis (Table 2).

On sedated EEG study, 7 children (19.4%)
revealed abnormal findings. The major abnormal
findings were irregular mixed slow waves, ill-
defined sharp waves, and isolated spikes. But
none of them have suffered from clinical seizure
attacks. There have been enormous studies on
EEG finding in enuretics, and the relationship
between dream and enuresis. Some authors me-
asured all-night sleep recording, (Ritvo et al,
1969; Mikkelsen et al, 1980} and others recorded
simple sedated EEG finding (Campbell, 1966;
Poussaint, 1967). Pierce et al. {1961) reported

that enuretic episode almost always preceded
dreams usually by 2 hr, and he concluded that
enuresis was“dream equivalent”.Ritvo et al{1969}
reported through his all-night EEGs findings in
enuretics that enuretics could be divied into 3
categories, namely awake enuresis, nocturnal
enuresis, and arousal enuresis, and suggested
that arousal enuretics (those occurring in sleep
stage 1-2) were more apt to be associated with
psychopathology. But Mikkelsen et al (1980}
reported that enuretic events were not asseciated
with a particular sleep stage, rather enuretic
episodes occurred in all sleep stages but most
commonly in stage 3 and 4.

Campbell and Young (1966) found that of
their 133 patients studied, 4295 demonstrated
significant EEG abnormalities during sleep.

These disturbances represented various forms
of paroxysmal dysrhythmia, the predominant
form being the 6 and 14 per second, positive
spike variety. Takayasu et al (1963) also repo-
rted that 38.6% of their subjects showed EEG
abnormalities. They concluded that enuresis in a
large percentage of children might represent an
“epileptic equivalent”. However, Poussaint et al
(1967} in their EEG study reported that only
109 were read as abnormal, and Ditman and
Blinn (1955) found that there was no evidence
of an observed seizure in the patient and no
seizure discharges in the EEG recordings at the
time of wetting. They concluded that there was
no foundation to the view that enuresis was an
“epileptic equivalent”. As we can see, there are
marked contradictory findings about the relatio-
nship among the sleep, epilepsy and enuresis.

In this study, only the sedated EEG recordings
were checked. The incidence of abnormal EEG
findings in this study was between those of
Campbell, Takayasu and Poussaint, but even
when compared with those supernormal popula-
tion of Petersen and Eeg-Oloffson (1972), this
result showed higher rate of abnormal EEG
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findings. The major abnormal findings were irr-
egular mixed slow waves, ill-defined sharp waves
and isolated spikes which were compatible with
the findings of Poussaint (1967), but 6 and 14
activites which were reported by Campbell and
Young (1966) were not found.

The EEG findings in this study do not give
any clue on the relationship among the sleep,
epilepsy and enuresis, because all-night sleep
tecordings were not performed. However, it is
the authot’s interpretation that the higher rate
of abnormal EEG {indings suggest the existence
of immaturity of the central nervous system
which might play an important role in the
genesis of enuresis.

Many anthors have regarded enuresis as a
disorder arising from disturbances in early life,
stressful life events in early childhoed or psychi-
atric or psychosocial disorder. After Freud (1905)
stated {latly that <“nocturnal enuresis, unless
it represents an epileptic fit, corresponds to a
nocturnal emission”, psychoanalysts concluded
that the underlying cause of enuresis was a
disturbance in personality and character.

Despert (1944) found that toilet training was
started later in enuretic children than in children
who had become dry, but Klackenberg (1955)
found that no association between the age at
which toilet training was started and subsequent
bed-wetting. Bostock and Schackelton (1951)
found that a higher proportion of mothers of
enuretics recalled using coercive toilet training
methods than controls. Douglas (1973) has exa-
mined the relationship between certain stressful
life events and subsequent enuresis.A child who
had experienced stressful life events, such as
family break-up through death or divorce, tem-
porary separation from mother for at least a
month, birth of a younger sibling, moving home,
admission to hospital ete., were twice as likely
to be an enuretic as a child who had experien-
ced none. Weinberg et al (1973) suggested that

depressive mood might cause the enuresis. Besi-
des, certain personality traits in enuretics have
been studied. They were reported to be more
retiring, more acquiscent, and less confident
(Stein and Susser, 1965, Archenbach and Lewis,
1971). These clinical findings and speculations
suggest that enuresis may be associated with
some emotional or certain personality problems.

In this study, the results showed that enuretic
children revealed higher than control group in
total scores of psychopathology (t=2.97, di=
69, P<C0.025), and in symptom categories, two
symptom clusters, “anxious, obsessive” and “de-
pressive, withdrawal”, were significantly higher
than control group (Table 3). This finding is
largely consistent with some of the above men-
tioned author’s reports. The finding that the
“somatic complaints” category was significantly
higher in control group than in enuresis, seems
to be only natural because most of the out-
patients of pediatric department visited pediatric
clinic because of somatic complaints.

Contrary to the author’s expectation, the pri-
mary enuretics did not differ from secondary
enuretics both in total scores of psychopathology
and individualized symptom categories (Table 4).

This does not support a long held view that
secondary enuretics might be more closely related
to the emotional problems than primary enuret-
ics. Rather, primary enuretics could also be str-
ongly associated with emotional problems, prob-
ably due to secondary problems, because the long
standing untreated enuresis may lead the child-
ren to chronic anxiety, impaired peer relation-
ship and lowered self-esteem. However, most of
the parents of secondary enuretics in this study
reported clear precipitating factors, such as
divorce, birth of a younger sibling, reprimand
from parents, school entrance and separation
from parents before onset of enuresis. Then it
could be that while emotional factors play an
etiological role in secondary enuretics, emotional
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problems do occur as the result of enuresis in
primary enuresis.

What we can definitely state is that there is
a close relationship between enuresis and emot-
ional problems, and emotional factors could be
causal, reactive or coincidental.

As previously mentioned in introduction, var-
ious methods of treatment in enuresis have been
applied. Among them, imipramine has been cons-
idered to be one of the most effective treatment
methods (Mac-Lean, 1960, Schaffer, 1968).

Although its exact mechanism of action has
never been explained as yet, suggested mechan-
isms of imipramine are due to 1) anticholinergic
action, 2) cocaine-like action, blocking the upt-
ake of norepinephrine and thereby stimulating
the beta receptors of the detrusor muscle, 3) local
direct action on the muscle by abolishing all
contractile activity 4) antidepressant action 5) a
change in the level of sleep, 6) placebo effect.
But none of the pharmacological action described
can explain satisfactorily the clinical efficacy of
imipramine in enuresis. The methods of prescr-
ibing imipramine in enuretics vary widely with
contradictory recommendations for dosages, the
time of administration and the dur ation of
treatment (Wiener, 1977), Clinically the dose
range has been limited to 25 to 100mg per day.

The clinical responses to imipramine have
to study (10~20%, Bla-
ckwell and Currah, 1973; 85%, Schaffer, 1968).
In this study, imipramine was administered at

varied from study

dosages from 25 to 100mg per day, and after
medication of one month, the effect of imipra-
mine was evaluated by the criteria of Breger.
27 children (759) responded well to the imip-
ramine treatment. 9 children (25%) remained
unchanged. Among these children, 3 children
responded initially, soon bed-wetting reappeared,
and never responded in spite of the continuous
increase in dose. The overall response rate

seems to be fairly good. The reason of good

response could be due to the fact that the follow-
up period was relatively short and that not only
complete cessation of bed-wetting but also decr-
eases in frequencies were considered a successful
response. The enuretics can be divided into
three groups, namely respondents, transient res-
pondents and nonrespondents according to the
pattern of response to imipramine. Since the
respondents were not different from the nonre-
spondents both in total scores of psychopathology
and in individualized symptom categories, we
failed to demonstrate any clinical marker which
could predict the response to imipramine.

It should be mentioned that there are some
limitations in this study. First, the follow-up
period was rather short, therefore this study can
not address to the possibility that some respo-
ndents may have relapsed after the medication
was discontinued, so longterm follow-up period
may be required. Second, the evaluation of
imipramine effect was not controlled, so the
placebo effect could not be excluded. Third, the
complete organic study for genito-urinary system
was not performed, although many of the pati-
ents had visited urology clinic prior to coming
to child psychiatric clinic. Many authors, especi-
ally urologists have reported that considerable
number of enuresis had disorders in genito-
urinary system (Starfield et al, 1967; Mahony
et al, 1971; Pompeius 1971; Troup et al, 1971;
Hinman et al, 1973; Kirby et al, 1983). For
complete exclusion for organic enuresis, further
detailed organic study is desirable.

CONCLUSION

To investigate the clinical characteristics of
childhood enuresis, detailed history taking, psy-
chiatric interview of the child, physical and
neurologic examination, urinanalysis, lumbo-sacr-
al spine X-ray and sedated EEG recording were
performed. In addition, the 44-item Physical and
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Neurologic Examination for Soft Signs and 60-
item of Parental Questionaire for Child Behav-
jour Symptom were completed. For the treat-
ment, imipramine was administered.

The results were as follows:

1. The sex ratio indicated that boys were
predominant compared with girls (1.6:1), and
the ratio of primary and secondary enuresis was
2.3:1.

2. g children (25%) were associated with
diurnal enuresis with nocturnal enuresis. How-
ever, there were no differences on psychopatho-
logy between the nocturnal enuretics and noct-
urnal enuretics with diurnal enuresis.

3. 19 children (52.8%) wete associated with
family history of enuresis and primary enuretics
were more closely related with familial loading
than secondary enuretics.

4. On psychopathology, enuretics were signi-
ficantly higher than control group in total scores,
especially in “anxious, obsessive” and “depres-
sed, withdrawal” categories. However, no sign-
ificant difference between primary and secondary
enuretics in psychopathology was noted.

5. 7 children (19.4%) showed abnormal sed-
ated EEG findings, although none of them man-
ifested clinical seizure. The major findings were
irregular slow waves, ill-defined sharp waves
and isolated spikes.

6. When imipramine was administered to
enuretic children, respondents and nonrespon-
dents did not show any significant difference on
psychopathology.

These findings suggest that genetic factor and
immaturity of central nervous system may play
roles in the genesis of enuresis and some emoti-
onal factors may be strongly related with child-
hood enuresis, either as an eticlogical agent or
as the consequences of enuresis. And the thera-
peutic responses to imipramine turned out to be
fairly good in secondary enuresis as well as in

primary enuresis.
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