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Microbiological studies of the enterocolitis of
Hirschsprung's disease

D Wilson-Storey, W G Scobie, K G McGenity

Abstract
The results of a prospective study of 20 cases
of newly diagnosed Hirschsprung's disease
(nine ofwhom developed enterocolitis) and 10
normal controls showed no variations in the
bacterial flora (including Clostridium difficile)
in the stools of the groups studied. Viral
studies showed that rotavirus was present in
the stools of seven of the nine cases of
enterocolitis during the episode. We suggest
that Hirschsprung's enterocolitis may have a
complex infective aetiology and that rotavirus
plays a part.
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Hirschsprung's disease (congenital intestinal
aganglionosis) is an important cause of func-
tional intestinal obstruction in childhood
occurring once in every 5000 live births.' The
most severe, potentially life threatening compli-
cation is Hirschsprung's enterocolitis, and it is
estimated that 5% of patients with Hirsch-
sprung's disease will die of it. It can occur at any
time during the course of the disease, irrespec-
tive of age, sex, or method or timing of manage-
ment,24 and is characterised by abdominal
distension, diarrhoea, fever, and hypovolaemic
shock. Vomiting is an uncommon feature. The
diagnosis is made clinically and confirmed
radiologically showing colonic dilatation, muco-
sal ulceration, gastrointestinal hypermotility
and sometimes pneumatosis coli-although this
is less common in Hirschsprung's than in necro-

tising enterocolitis.
The aetiology of Hirschsprung's enterocolitis

is uncertain, although many theories have been
advanced including proximal colonic dilatation
with resultant mucosal ischaemia and bacterial
invasion,5 and hypersensitivity to bacterial anti-
gens.6 More recently, Clostridium difficile and its
toxin have been implicated,7 8 although many
healthy neonates and infants excrete toxin
secreting C difficile in their stools.9 10

The aim of this study was to assess pro-
spectively the microbiological flora (bacterial
and viral) in the faeces of newly diagnosed
patients with Hirschsprung's disease to find out
if any changes occurred in those who subse-
quently developed enterocolitis.

Patients and methods
During a three year period 20 new cases of
Hirschsprung's disease were diagnosed. Of
these, nine subsequently developed enterocoli-
tis. Ten normal age and sex matched control
patients from the same hospital ward but not
with gastrointestinal conditions (circumcision,

orchidopexy, and external angular dermoid
cystectomy) were also studied. No patient had
suffered from, or had been in contact with,
diarrhoea or vomiting before or during this
admission to hospital.

SPECIMENS
Specimens of faeces were taken from all new
cases of Hirschsprung's disease at their initial
presentation for immediate bacteriological and
viral studies to be carried out. In those who
subsequently developed enterocolitis, stool
samples were taken during and after the attack
and similar studies carried out. Fluid collected
during therapeutic colorectal lavage was also
sent for study. Stools from control subjects
were processed in the same way.

CULTURES
Bacterial studies
Various culture media were used to isolate
potential pathogens and separate them from the
large number of commensals that normally
inhabit the gastrointestinal tract, including
blood agar, MacConkey's agar, deoxycholate
citrate agar, selonite broth, campylobacter
media, and cycloserine cefoxitin fructose agar.
C difficile toxin was sought by enzyme linked
immunosorbant assay (ELISA).

Viral studies
Viruses were cultured on tissue cultures. Rota-
virus was specifically sought in each case by
electron microscopy.

Results
There were 17 boys and three girls with ages
ranging from 5 days to 2 years (mean 8-6
months). All cases were treated initially by
fashioning of a defunctioning colostomy fol-
lowed by anorectal myectomy (mean age 9
months), and anterior resection (mean age 11 -4
months).
Nine cases subsequently developed enteroco-

litis, one before diagnosis of the Hirschsprung's
disease and the remainder within one month of
the defunctioning colostomy. Three had further
episodes after anterior resection. There was no
seasonal variation in incidence, five cases
occurring during the winter, two during the
summer, and two during the autumn. All
responded to conservative management with
intravenous fluids, parenteral antibiotics, and
colorectal lavage.
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Microbiology of stool cultures in 20 patients with Hirschsprung's disease and 10 control subjects

No of positive cultures in patients with Hirschsprung's disease No ofpositive
cultures in

Without enterocolitis With enterocolitis (n=9) control subjects
(n=11) (n= 10)

Before attack During attack After attack
Coagulase negative staphylococcus 10 8 9 9 10
Escherichia coli 11 8 8 9 10
Streptococcus faecalis 8 5 4 8 8
KlebsieUa spp 3 4 5 4 6
C difficile 6 6 7 5 6Bacteiodes fragilis 8 6 7 7 9
C diffkle toxin 5 6 6 7 5

The results of the microbiological studies are
shown in the table. None of the stool samples
from the 20 patients with Hirschsprung's
disease or the 10 controls grew any pathogenic
organisms. Viral studies of the stools and of the
fluid obtained after therapeutic colorectal wash-
out during the episodes of enterocolitis,
however, showed rotavirus in seven of the nine
cases (78%). No other pathogenic organisms
were identified.

Discussion
Unlike previous studies,7 8 this study has failed
to isolate any specific organism that could be
implicated in the pathogenesis ofHirschsprung's
enterocolitis. C diffwcile was present in over half
of the cases studied and there was no variation
among the groups, thus confirming previous
reports that this organism is a commensal
within the infant gut.9 10 There were, however,
more patients with C difficile toxin in the stools
in the enterocolitis group, which may indirectdy
implicate this organism.

Viral studies showed an interesting finding,
in that rotavirus was isolated from the stools of
seven of the nine patients who developed
enterocolitis, despite not having been detected
on initial investigation. Rotavirus is the
commonest cause of gastroenteritis in child-
hood, having a peak incidence between 6
months and 3 years of age, and being most
frequent during the winter. It is resistant to
gastric acid and infects mature epithelial cells in
the ileum, thus replicating and impairing
absorptive and transfer functions and resulting
in diarrhoea. Immunological defence against
rotavirus is dependent upon IgA within the gut
wall. Most babies have circulating maternal
rotavirus antibodies at birth, but these decrease
during the first six months of life, after which
the child is susceptible to rotavirus infection.
Breast feeding (maternal milk contains rotavirus
antibody) gives some protection to the infant.
The findings of this study suggest therefore

that rotavirus plays some part in the pathogene-
sis of Hirschsprung's enterocolitis, as there was
no evidence of contact with rotavirus in these
patients either before, during, or after their
admission to hospital, and indeed the signs and
symptoms of enterocolitis began outside the
hospital environment in all cases. It seems

unlikely that the episodes of enterocolitis were
'pure' rotavirus gastroenteritis, as in no case was
vomiting a symptom.
We were, however, unable to explain from

our results why these children were more sus-
ceptible-and subsequently overwhelmed-by
this infection with generalised systemic illnesses
whereas other children with the same underly-
ing disease were not. It may be that the children
who are prone to this complication have some
underlying deficiency in host defence that
allows them to be overcome by rotavirus or any
other invading organism, as suggested by the
number of patients with enterocolitis who had C
difficik toxins in their stools.

CONCLUSIONS
From these results we suggest that rotavirus-
may be implicated in the pathogenesis of
Hirschsprung's enterocolitis, which may there-
fore have a complex infective aetiology. We
recommend that children with Hirschsprung's
disease undergo regular viral and bacterial stool
culture at diagnosis and immediately if loose
stools occur to enable early detection of infec-
tion. This would permit careful observation if
the children were asymptomatic and prompt
diagnosis and management to prevent progres-
sion of this potentially lethal condition.
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