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Abstract. Little attention has been afforded the relev
definition and measurement have contributed to this prob
tion may influence the function of the urinary tract leading to urinary tract infection and enuresis. Our studies' §
indicate that constipation may, by causing uninhibited bladder contractions, cause urinary tract infection, enuresi '

and vesicoureteral reflux.

The world of medicine has undergone revolutionary
changes, with quantum leaps in information on various
organ systems being realized in the last 3 decades. As a
result, not only has specialization evolved concentrating
on single organ systems, but the explosion of knowledge
has been such that subspecialization based on elements
within organ systems is commonplace. Attention by spe-
cialists is usually focused on adjacent organ systems only
when infiltrative lesions are involved, distant derange-
ments occur due to hormonal effects or toxin accumula-
tion or when multi system organ dysfunctions occur due
to systemic disease. Consequently in the field of nephro-
urology relatively scant attention has been afforded to
observations relating derangements in bowel function
which might influence the function of the urinary tract
system.

During the past 5 years we have focused our attention
in our nephro-urology clinics to determining the rele-
vance of constipation to pediatric problems associated
with enuresis, urinary tract infection and vesicoureteral
reflux. We review evidence substantiating a role for con-
stipation in causing urinary symptoms.

Prior to puberty the pediatric abdominal and pelvic
cavities are one. As a result the close proximity of the
rectum to the posterior wall of the bladder is such that
any gross distention of the rectum could therefore result
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B not a dominant presenting complaint.
- Progress in this field has been hampered by the lack of
istandard definition of constipation. Also a method of
neasurement of rectal abnormality which would corro-
he with the presence of constipation and which was rec-
wdable and therefore free of observer bias was not gen-
mlly available.
Progress in the past decade has enabled the develop-
nent of methods and definitions which go someway to
Lhieving these ends. We [4] therefore define functional
unstipation as being present if any of the following are
mesent: (1) more than a 72-hour interval between bowel
inovements; (2) the presence of an overflow fecal incon-
lnence (soiling or encopresis); (3) the passage of small
hrd scibalous stools with intermittent passage of large
iools; (4) poor emptying and dilatation of rectal ampulla
ifier defecation as determined by rectal examination,
nd (5) grossly decreased level of perception and in-
reased tolerance of balloon insufflation in the presence
fnormal anorectal relaxation during rectal manometry,
fombined with any element of the above.
We performed rectal manometric studies using an air-
fled balloon system. We noted the smallest inflation
nlume perceived by the patients, the volume at which
tlaxation of the internal sphincter occurred and the
haximum inflation volume that was tolerated by the
Mutients without pain or discomfort [5]. The diagnosis of
onstipation is a diagnosis to be made by a physician
with appropriate questioning (quantity and quality of
Is, frequency of defecation, etc.) and physical exam-
mation. A convenient way of avoiding being misled is to
Bhiain a written record of stool frequency and quality at
Blow-up visits.
Similarly apart from radiologic studies, acceptable
ssurements and recording of bladder and urethral
tnction under normal and abnormal conditions were
erally not available. However, the advent of tech-
ues to assess urodynamics has led to the identifica-
fion of uninhibited bladder contractions as a common
inding in children with urinary tract infection. The pres-
bice of uninhibited bladder contractions were deter-
nined by urodynamic studies using a DISA 1200 system
i} Bladder instability was considered present if at least
ine of these elements were identified: (1) the presence of
inhibited contractions of the detrusor during the fill-
I phase of the bladder with an amplitude equal or
beater than 15 cm of water and (2) the occurrence of
itrusor contraction at the end of or after urinary
low.

3
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Constipation and Urinary Tract Infection

Using these criteria for constipation and uninhibited
bladder contractions we studied 47 children with recur-
rent urinary tract infections [6]. In all these patients fol-
low-up urodynamic studies indicated uninhibited blad-
der contractions.They were also constipated. Enuresis
was present in 32 and encopresis in 21. Aggressive treat-
ment of the constipation resulted in cessation of infection
in 44 of the 47 children, enuresis in 22 of 32 patients and
encopresis in 20 of 21 patients and an improvement of
bladder function as indicated by cessation of uninhibited
contractions in 12 who underwent repeat studies. These
results were achieved by appropriate dietary advice (in-
crease fiber content) and by aggressive treatment of con-
stipation utilizing a phosphate soda enema daily for 1
month, every other day for a further month and twice
weekly or more often if required for a third subsequent
month. This was in order to allow for return of normal
rectal tone by a dilated hypotonic rectum. Of interest was
that many of the patients studied had no prior history, or
a history of constipation was denied. Normal bowel hab-
its were perceived by patients and parents even in the
presence of proven rectal reservoirs of feces by rectal
examination and rectal manometry and on occasion even
with encopresis. White and Taylor [7] have also noted the
frequent presence of constipation with urinary tract in-
fection as have Smellie et al. [8]. A retrospective analysis
of the incidence of urinary tract infection in patients with
Hirschprung’s disease, a constipating entity, disclosed a
much increased frequency of infection prior to and after
surgery [9]. An increased incidence of bacteruria occurs
in rats with fecal retention [10].

Constipation and Enuresis

Therapy for enuresis presents a major problem for
pediatric nephrologists and urologists. Psychologic stress
inflicted on the patients by discomfort of bed wetting and
by parental reaction is considerable. As a result numerous
therapeutic modalities have been used including alarm
devices and systemically acting drugs, none of which is
completely satisfactory [11]. The exact etiology of enure-
sis is unknown. However, we did note a very high inci-
dence of enuresis in girls with urinary tract infection and
constipation [6]. The enuresis resolved upon treatment of
constipation. We therefore studied 22 patients with enur-
esis [4]. We noted that in over 40% of these cases enco-
presis or soiling was also present but was considered a
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minor symptom. By history, physical examination includ-
ing rectal examination and rectal manometric studies,
constipation was an extremely common though often
unrecognized accompaniment of enuresis. These patients
had uninhibited bladder contractions similar to that pre-
viously observed by Berger et al. [12] who also noted a
decreased bladder capacity in relation to age in many of
these patients, a phenomenon similarly noted by us.
Aggressive treatment of constipation resulted in rapid
resolution of enuresis without any form of pharmocologic
drug therapy. Our studies strongly implicate unrecog-
nized rectal distension as an etiologic factor in enuresis.
As previously stated, Shopfner [2] in discussing uri-
nary tract pathology associated with constipation also
noted that 54% of these patients were enuretic. Similarly
Baumann and Hinman [13] described the treatment of
incontinent boys with nonobstructive disease of the uri-
nary tract. These children had encopresis and enuresis.
Hypnotherapy was emphasized for the therapy of the
enuresis. However, they did note that aggressive treat-
ment of constipation including, if necessary, digital eva-
cuation of the rectum was required prior to cessation of
enuresis. This fact suggests to us that the constipation was
the primary element in causing enuresis. We have also
noted uninhibited bladder contractions in children who
were constipated but did not have urinary symptoms [4].
Uninhibited bladder contractions in the absence of uri-
nary incontinence can occur in situations in which ure-
thral constriction can overcome the increased intravesi-
cal pressures induced by uninhibited contractions [14].
The presence of uninhibited contractions in otherwise
asymptomatic but constipated children [4] suggests a
cause and effect relationship. Drug therapy directed to-
wards the suppression of uninhibited bladder contrac-
tions in enuretic [15] or refluxing patients [16] may be
successful. However, aggressive treatment of constipa-
tion, a therapy directed against a common etiologic factor
causing bladder abnormalities, may be more beneficial.

Constipation with Vesicoureteral Reflux

Though little attention has been paid to the observa-
tion, constipation was noted to cause dilatation of the
urinary system [16]. Dilatation of the urinary tract, espe-
cially the bladder, but also the ureters was noted by
numerous authors to occur in association with Hirsch-
sprung’s disease [17-19]. In addition successful treat-
ment of Hirschsprung’s disease may result in resolution
of the vesicoureteral reflux [20]. Kottmeier and Clatt-

worthy [21] noted a similar incidence of vesicoureteral
reflux in children with severe functional constlpatlonf
and those with Hirschsprung’s disease. We noted cons
pation to be present in patients with primary vesicou
teral reflux [22]. Though numbers did not allow for
controlled study, we did note rapid resolution of reflux;
with aggressive treatment of constipation in the absences
of antibiotic therapy, or anticolinergic therapy for treat:.
ment of associated inhibited bladder contractions. Si
larly White [23] noted that resolution of infection with
reflux is more easily attained when accompanying con-
stipation is aggressively treated. These reports suggest
that constipation is a nonfortuitous phenomenon occut:
ring in patients with vesicoureteral reflux and may be of
major etiologic importance. Consequently this phenom:
enon may be a major factor of contention in the interpre
tation of the medical-surgical prospective study of the
International Study on Vesicoureteral Reflux since, in
the medical protocol, avoidance of constipation is em:
phasized whereas this factor is not considered in the sur
gical approach to therapy [24].

Hinman [25] made note of the fact that the consti
pated child may have an evolution of encopresis leading]
to enuresis, to urinary tract infection and eventuallyt
vesicoureteral reflux. Though the symptom complex wa
attributed by him to behavioral characteristics, perhaps§
constipation may be the initiating factor as resolution of:
reflux and enuresis followed therapy including treatmen §
of encopresis [26]. The precipitating cause of constip
tion may be due to short episodes of psychologic stress.
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fpectrum of disease may exist of constipation with unin-
libited bladder contractions in the absence of urinary
ptoms or with enuresis, urinary tract infection and
scoureteral reflux. Because of the high spontaneous
olution rate of vesicoureteral reflux, a long-term con-
olled trial of constipation treatment would be required to
hstantiate the thesis of a cause and effect relationship.
Since the intestinal transit time in children with func-
onal constipation is normal, oral therapy alone directed
maintenance of an empty rectum is inappropriate [28].
Though we have achieved satisfactory success using phos-
bhate soda enema therapy, factors of cost as well as patient
liscomfort and inadequate volume to achieve consistent
fnd complete rectal evacuation have arisen. A more
ppropriate and satisfactory approach is the use of saline
semas (5 ml of salt in 1 liter of warm water). Using a bag
lheld 2 feet above the patient an adequate volume will be
fnfused under gravity. The incidence of cramps is less with
Hitis method [Murray, R., personal commun.].

The morbidity associated with enuresis, urinary tract
Jfection and reflux is so high and constipation a condi-
fion easily amenable to resolution with aggressive ther-
py that extreme care should be exercised in determining
whether constipation is present in children presenting
with these complaints, so that therapy for constipation
inay be instituted and thus aid in the resolution of the
jrinary symptoms.
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