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Abstract

Dysfunctional elimination syndrome is a constellation of symptoms related to the urinary, 
genital and colorectal dysfunction of the psycho-neuro-endocrine-target organs axis origin 
secondary to congenital and acquired disorders characterized by functional partial silent 
chronic pelvic outlet obstruction in the absence of any somatic neurologic deficits. We wish 
to report a toddler boy with a bowel dysfunction in the form of chronic refractory constipa-
tion and voiding dysfunction leading to recurrent genital symptoms in the form of juvenile 
allergic urethritis, penoscrotal edema and multiple micronutrient deficiencies who was suc-
cessfully managed by conservative management using biofeedback, dietary, micronutrient 
therapies and dysfunctional elimination bowel bladder retraining without any recurrence of 
symptoms. 
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Introduction

Our team has an extensive experience of dealing colorec-
tal, genital and urinary systems with congenital and acquired 
problems involving anatomical diseases and functional disor-
ders [1-7]. However, we wish to report an exciting case involv-
ing all three major output pleasure systems turning into output 
painful ones and implications with regards to the challenging 
diagnosis and subsequent successful conservative therapeutic 
interventions. Dysfunctional elimination syndrome (DES) is a 

well-known common condition in the toddler population and 
typically presents earlier, often after toilet training. The condi-
tion has been found to resolve after puberty in many cases pos-
sibly due to psycho-neurological and endocrinal maturity, espe-
cially the developmental and adolescent growth spurt related 
endocrine hormone surge. The association of the DES with mi-
cronutrient deficiencies and recurrent juvenile allergic urethri-
tis and penoscrotal edema has not been reported.
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Case report 

A 4-year-old toddler boy born at term who had normal pre-
natal scans was delivered at term by normal spontaneous deliv-
ery. Patient was born in good condition and passed meconium 
and urine in the first few hours of birth. The patient had normal 
bowel habits in early infancy but developed chronic constipa-
tion later in infancy which was managed with intermittent laxa-
tives and parents were advised rectal biopsy but it was refused. 
The patient passed meconium and urine in the first 24 hours 
but after few months in infancy developed chronic intermittent 
constipation treated with laxatives as required. Patient had se-
vere nappy rash in neonatal and early infancy periods. During 
toilet training, the patient developed voiding dysfunction with 
urgency and frequency with intermittent voiding and dysuria 
at times. This symptom of constipation and recurrent lower 
abdominal pain and fullness were later on associated with sig-
nificant pain radiating deep down in the pelvis during and after 
micturition, hematuria and recurrent penoscrotal edema sug-
gestive of juvenile allergic urethritis after taking food and drinks 
on long shelf life associated with preservative sensitivities. Past 
history included infantile eczema.

Physical examination showed pallor and signs of brittle nails 
with koilonychia. Abdominal examination showed rectosigmoid 
and left colonic severe fecal loading with tympanic note over 
transverse and right colon. Back examination demonstrated 
small tuft of hair at the bottom of spine with a shallow sacral 
blind ending sinus. Local genital examination depicted severe 
redness and swelling of the prepuce and penoscrotal area 
(Figure 1). Analysis of the input output charts and Bristol stool 
charts over the past few weeks suggested possibility of congeni-
tal colorectal secreto-motility disorder with bowel and bladder 
dysfunction. Bedside uroflowmetry showed prevoid volume of 
300 ml with bladder scan, small volume low pressure intermit-
tent voiding pattern and postvoid residual volume of 70 ml.

Laboratory investigations showed mixed macro and micro-
cytic anemia with hemoglobin 108 Gm/L and normal biochemi-
cal profile. Micronutrient assay showed low levels of ferritin 
15ug/L, low-normal adjusted calcium 1.97 mmol/L, low vitamin 
B12 92 pmol/L, folate 1.2 ug/L, and vitamin D 12 nmol/L  levels.

Color Doppler ultrasound scan demonstrated marked thick-
ening of the penile and scrotal wall, with heterogeneous and 
edematous appearance, increased peritesticular blood flow, 
mild reactive hydrocele, and enlarged inguinal lymph nodes. 
The bladder wall was thin and the urine volume was 280 ml and 
the residual urine was 65 ml at first void, 35 ml at second void 
and 10 ml at third void. Abdominal radiograph showed gross 
rectosigmoid and left colonic fecal loading and excessive gas in 
the rest of the colon and some characterless loops in the right 
lower quadrant. This was confirmed by lower gastrointestinal 
contrast which revealed distended rectum with reversed recto-
sigmoid ratio (Figure 2A). The key radiological findings showed 
features of hypoganglionosis with gross reflux into the ileocecal 
reflux (Figure 2B). 

In view of the worsening recurrent bowel, urinary, and geni-
tal symptoms and partial response with poor patient and paren-
tal compliance, the patient was referred to us. Avoidance of all 
allergens in the drinks and food, regular double or triple 2 hour-
ly voiding and drinking liquids between 2-3 litres daily, dietary 
measures with balanced diet with prebiotic, probiotic, postbi-
otic and holobiotic therapy, micronutrient therapy, evacuation 
of colorectal loading to remove the reservoir of microbes and 

hydrodistension of the left colon by increasing water and fibre 
content to reduce the incidence and severity of ileocecal reflux 
and associated small intestinal bacterial overgrowth by using 
Movicol deimpaction regime  initially followed maintenance re-
gime with regular laxatives to keep stools soft and formed, bio-
feedback comprehensive therapy, behavioural therapy, balance 
between exercise and, pelvic muscle relaxation techniques, 
meditation, relaxing music therapy were all implemented with-
out any resort to topical or systemic steroids. 

Patient responded well to the treatment due to well-co-
ordinated and executed plan by patient and parents at home, 
teachers and nurse at school and at biofeedback therapy by the 
experts. In one week, all the bowel, bladder and genital symp-
toms and signs got reversed completely (Figures 1,3,4). At last, 
follow up 5 years after the treatment, the patient is completely 
asymptomatic, growing well and having normal development 
with very good self esteem and securing high grades with pa-
tient, parents, teachers and local professionals are all happy 
with the results.

Figure 1: (A). Top view of the extensive preputial and penoscrotal 
redness and swelling. (B). Oblique view showing extension to the 
surrounding prepubic and inguinoscrotal areas.

Figure 2: (A) Lower gastrointestinal contrast enema showing huge-
ly dilated rectum with reversed recto-sigmoid ratio. (B) Post-void 
radiograph demonstrating free ileocecal reflux into the terminal 
ileum in the right lower quadrant.

Discussion

In most children with elimination syndrome, the symptoms 
are mild to moderate and usually improve with advancing age.  
Occasionally a sever variant especially with acquired risk fac-
tors may prove refractory with worsening symptoms and failing 
medical management [1]. These disorders are more common in 
females and associated with a higher incidence of urinary and 
genital tract symptoms but this is the first case of a male patient 
with triple colorectal, urinary and genital tract recurrent symp-
toms being treated successfully by conservative management. 
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Figure 3: (A) Day 2 of therapy with reduction in redness and swell-
ing. (B) Day 4 of the therapy showing wrinkles over prepuce and 
skin. Note the haematuria drop of the allergic urethritis over the 
left thigh.

Figure 4: (A) Day 6 of the therapy with significantly resolving red-
ness and edema-Note clearing of the haematuria of allergic ure-
thritis on the left thigh and sample of the urine with plaques of the 
smegma floating in it over the inset on the right thigh. (B) Day 8 of 
the therapy with almost normal appearance of the foreskin, penis 
and scrotum and surrounding soft tissues.

In the elimination syndrome, the precise pathophysiology 
involves functional obstruction to bowel, bladder and urethral 
sphincter in-coordination with urethro-ejaculatory redux into 
the seminal vesicles, prostate and vas deferens and may simu-
late acute scrotum [4-7]. The bowel dysfunction appears to be 
the primary, bladder secondary and genital tract functional ob-
struction seems to be tertiary as the chronology of symptoms 
suggests in this patient. 

The bowel congenital followed by acquired dysfunctional 
disorders are a heterogenous group of functional disorders, 
are a group of allied Hirschsprung’s disorders (AHA) or vari-
ants of Hirschsprung's disorders. They clinically resemble 
Hirschsprung's disease (HD), despite the presence of ganglion 
cells in rectal suction biopsies and require specific histological, 
immunohistochemical and electron microscopic investigations 
to diagnose them. They include intestinal neuronal dysplasia, 
intestinal ganglioneuromatosis, isolated hypoganglionosis, im-
mature ganglia, absence of the argyrophil plexus, internal anal 
sphincter achalasia and congenital smooth muscle cell disor-
ders, malformations of the muscularis propria, degenerative 
leiomyopathy, leiomyositis, and mitochondriopathies [8,9].

The congenital colorectal motility disorders of their own 
may remain silent. However, certain additional acquired risk 
factors during psychological stress to the fetus, infant or child 
may come into play. During stress the flight or fight mode is 
on and the neurological imbalance between the sympathetic 
and parasympathetic nervous system may lead to manifest it 
clinically [1,2]. In addition, especially during growth spurts with 

certain hormones. in coordination between involuntary internal 
sphincter and voluntary pelvic sphincter muscles in the bowel, 
bladder and genital regions. may lead to increased resistance. 
This evacuates the contents with retention and reservoir func-
tion with associated increased risk of growth and development 
of resistant microbes and lead to back pressure with reflux into 
the ileocecal valve, vesicoureteral reflux or retrograde flow into 
the ejaculatory ducts, prostate and vas deferens tubes into the 
epididymis and testis with subsequent presentation as an acute 
scrotum [4-7]. It is understood to be an abnormal, learned re-
sponse to uncontrolled bowel, bladder or urethral contractions 
which usually develops early in life.

Micronutrient deficiencies following ileocecal reflux and 
small intestinal bacterial overgrowth is well known despite 
anatomical intact small bowel as the functional loss leads to 
several micronutrient deficiencies [3]. The primary hind gut 
dysfunction causing ileocecal reflux leads to terminal ileal con-
tent absorption of vitamin b12 and folate poor and difficult as 
secondary midgut effects. While hind gut acting on the duode-
nojejunal flexure may lead to partial duodenal obstruction and 
gastric outlet obstruction secondarily leading to stagnation and 
inflammation affecting absorption of the micronutrients like 
iron and calcium hampered from the C loop of the duodenum. 
The tertiary effects are seen with bile reflux into the stomach 
and gastritis and gastroesophageal reflux disease allowing less 
intake of food thereby causing or potentiating the low micronu-
trient levels observed in these patients [3].

Association between micronutrient levels and allergies in 
the form of chronic spontaneous urticaria has been established 
[10]. Multiple micronutrient deficiencies have been found in as-
sociation of the various skin allergies [11]. Ameliorating atopy 
by compensating micronutritional deficiencies in immune cells 
have been shown to be effective so is the vitamin D supplemen-
tation [12,13]. We strongly believe that the primary colorectal 
secreto-motility disorders provides a solid foundation under fa-
vourable circumstances in some patients to secondarily affect 
the midgut to cause malabsorption and small intestinal bacte-
rial overgrowth and tertiarily cause foregut symptoms which 
may be  the peak of the iceberg and apparently it may appear 
that associated foregut symptoms are the real culprit as evident 
from recent observation that most dermatological allergic con-
ditions have associated gastrointestinal symptoms in majority 
of these patients [14]. The micronutrient deficiencies can pre-
dispose or exacerbate the juvenile urethral and penoscrotal 
skin allergies due to preservative sensitivities the metabolites 
of which are excreted in the urine so affecting these urogenital 
structures primarily and enthusiastically treated them with ste-
roids at least in short term to get rid of the symptoms in associa-
tion with avoidance of the allergen/s [4-7]. Now with this evi-
dence we have stopped treating juvenile or adolescent allergic 
urethritis with topical and/or systemic steroids and avoidance 
of allergen with targeting primary risk factors to permanently 
treat this new condition.

This hitherto unreported observation of the triple pelvic out-
let functional obstruction in a male child involving three of the 
major body systems alerts us to the need to carefully take de-
tailed history from prenatal period to the current circumstanc-
es, examine the input and output diary critically, uroflowmetry, 
ultrasound, and evaluating all the risk factors together with any 
abnormal or grey zone clinical and investigative findings in such 
cases [1]. Increasing fecal retention may be the primary prob-
lem providing reservoir of the resistant microbial flora on one 
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hand compressing other pelvic structures and secondarily af-
fecting urinary tract by repeated voiding dysfunction, allergies 
and genital tract is active at adolescent age onwards and can 
affect it tertiarily. 

Conclusion

In conclusion we believe that the series of risk factors led 
to the delay in the accurate diagnosis and once the underly-
ing pathophysiology was clearly explained; the team worked so 
well and implemented it vigorously with very good functional 
recovery of the bowel, bladder and genital dysfunctions. Iden-
tifying and reporting these unusual cases is essential to further 
expand our understanding of these conditions and their poten-
tial associations. These cases illustrate the anatomic spectrum 
of variants of autonomic innervations of these  systems as well 
as support intermittent spontaneous recovery of the symptoms 
when the circumstances being favourable thereby confusing 
the patient, parents, professionals and public alike thinking that 
the patient being nearly normal at times and have worsening 
symptoms especially during taxing times of the major pubertal 
growth spurts when they have almost used all their reserves 
on one hand the body growth demands goes up sharply. The 
professionals having knowledge, training, qualifications and 
experience in pediatric, surgical, urological and gynecological 
fields with broad spectrum coverage may be more beneficial 
than single system specialist to holistically and comprehensively 
evaluate such complex case effectively with minimum risk and 
maximum returns. Recurrent and refractory nature of presenta-
tions should alert the clinician about the possibility of underly-
ing silent underground colorectal secreto-motility disorder as 
possible primary problem and detailed investigations by experi-
enced team may yield promising excellent prognosis.
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