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Intractable ulcerating enterocolitis of infancy

I R Sanderson, R A Risdon, J A Walker-Smith

Abstract
Five children (three boys, two girls) present-
ing in the first year of life with intractable
diarrhoea had a number of features in com-
mon. AU had ulcerating stomatitis, four had
partial villous atrophy on small intestinal
biopsy, all had colitis characterised by large
ulcers with overhanging edges, and four had
severe perianal disease; no stool pathogens
were detected. Treatment with steroids, sul-
phasalazine, and azathioprine was unsuccess-
ful. AUl five required subtotal colectomy. Four
were children of consanguinous marriages,
two were siblings ofPakistani origin, two were
cousins of Arab origin, and the fifth was Por-
tuguese. Although the diagnoses of Behqet's
disease and Crohn's disease were considered,
it appears that these children represent a dis-
tinct inherited condition affecting the whole
gastrointestinal tract, particularly the colon.

Children who have chronic diarrhoea not due to
an infectious agent in the first three months of
life were described as having the syndrome of
intractable diarrhoea of infancy.' This syn-
drome is now defined as chronic diarrhoea in
children who fail to thrive in their first year but
who do not have a diagnosis that allows effective
treatment.2 It comprises a heterogeneous group
of conditions, some of which have now been
characterised,3 4 but for which no cure has been
found.

In many cases the cause of their clinical prob-
lem is a small intestinal enteropathy. At the
Queen Elizabeth Hospital for Children,
however, five such infants have presented with
chronic inflammatory bowel disease, sited pre-
dominantly in the large intestine. These chil-
dren also share other features and are likely to
be examples of the same condition, which we
have termed intractable ulcerating enterocolitis
of infancy.
Two of the children have been previously

reported as having an incomplete form of
Behcet's disease.5 However, their subsequent
course has not shown the development of the
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major criteria of this condition6 apart from
aphthous stomatitis.

Patients, methods, and results
PATIENTS
The infants presented in the first two months of
life (table 1), some with diarrhoea that later
became bloody, and others with the passage of
blood and mucus heralding the development of
diarrhoea.
None of the children was of Anglo-Saxon ori-

gin. Cases 1, 2, 4, and 5 were the issue of mar-
riages between cousins (table 1). Cases 1 and 2
were siblings and cases 4 and 5 were first
cousins. Cases 4 and 5 each had two siblings
who had died of intractable diarrhoea in
infancy.

All five children failed to thrive, being below
the third centile for weight by three months
(table 2); three of the children later required
parenteral nutrition.
The most striking physical signs were the

development of ulceration in the mouth (fig 1)
and perineal abnormalities consisting of fistu-
lae and anal tags (fig 2). These features develo-
ped in infancy in all children except patient 3
(table 2), and occurred at around the same time
as the change in bowel habit (table 1). The
mouth ulcers were deep with sharply demarca-
ted borders; they would remain for weeks
before healing and then redeveloping elsewhere.
The anal tags were multiple and fissures occur-
red spontaneously. Fistulae were seen opening
onto the skin up to 3 cm from the anal margin.
Genital ulcers were not observed.

Table 2 Clinical features of children with ukerating
enterocolitis of infancy: clinical signs

Case Weight centile Age of onset Age of onset
No at 3 months of mouth ulcers of perineal

abnormalities

1 <3rd 1 month 5 months
2 <3rd 1 week 3 months
3 <3rd 4 months -

4 <3rd 5 weeks 3 months
5 <3rd 5 months 11 months

Table I Clinical features of children with ulcerating enterocolitis of infancy: symptoms and ethnic origin

Case Presenting change Age of change Ethnic origin Place of birth
No in bowel habit in bowel habit
1* Loose stools 5 weeks Pakistani England
2* Loose stools 8 weeks Pakistani England
3 Blood and mucus in stools 8 days Portuguese Portugal
4t Blood and mucus in stools 6 weeks Arabic Arabian Gulf
St Loose stools 6 days Arabic Arabian Gulf

Professor Walker-Smith. *Siblings from consanguinous marriages.
Accepted 17 September 1990 tCousins from consanguinous marriages.
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Figure I Oral cavity ofcase,

isolated and gut autoantibodies were not pre-
sent; autoantibodies to DNA, smooth muscle,
gastric parietal cells, and thyroid were also
negative. At first erythrocyte sedimentation
rates and C reactive protein concentrations were

normal, but as the illness progressed and the
diarrhoea worsened with increasing amounts of
blood and mucus associated with febrile episo-
des, these indices of inflammation became
abnormal.
One notable abnormality (fig 3) was an

increased concentration of circulating immuno-
globulins. IgA was appreciably raised in each
case and in all but one case IgM was also raised;
in two children IgG was raised.

INVESTIGATIONS OF THE GASTROINTESTINAL

Small intestinal biopsies were performed at the
time of referral and at subsequent intervals (fig
4). Figure 4 also charts the timing of corticoster-
oid treatment and colectomy (see below). All

'i'"ffi'children except case 4 had an abnormal proxi-X X. % ! ! SSS_0mal small intestinal biopsy at some point. The
abnormalities were patchy (fig 5) and consisted
of shortening of villi and in some cases leng-
thening of crypts; the villous crypt ratios varied
from 3:1 to 1:1. Intraepithelial lymphocyte
populations were not increased but there was a
mild increase in the numbers of lymphocytes

4 showing large ulcer at the back ofthemouth. and plasma cells of the lamina propria in some
instances.
The most striking abnormalities were found

in the colon. Endoscopy revealed in every child
an inflamed large intestine with deep ulcers
many of which were greater than 1 cm in dia-
meter. The ulcers were seen throughout the
colon and their density was such that no view of
the colon was free of them.
The ulcers were flask shaped with overhang-

ing edges (fig 6) and extended into the submu-
cosa The base of the ulcer contained necrotic
debris and beneath there was granulation tissue.
Acute and chronic inflammatory cells were seen
in large numbers (fig 7) around the ulcers and in
lesser numbers between the ulcers. No area of
the colon was histologically normal. Extensive

_ ~~~~~~~~~~... 0
400

E

0.200Figure 2 Perineal viewv of case 4 showing anal tags and a E l
istula

f stula. > i~~~~~~I * *
No abnormalities were seen outside the gas- 1io

trointestinal tract. In particular, no evidence of Il l l * T T
joint abnormalities, skin lesions, or ocular I I l
inflammation was found. 0o

IgG IgA IgM
Figure 3 Circulating immunoglobulin concentrations. The

LABORATORY INVESTIGATIONS normal ranges (SD) are shownfor each sample; ranges vary
Intensiv investiations wre made nto the according to the age of the chtild at which the sample wasIntensive investigations were made into the taken. Conversion factors from untts/lml tog/ll: IgGx0087,

cause of the diarrhoea. No stool pathogens were IgA x0 016, and IgMxO-0086.
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Figure 4 Small bowel biopsy appearances infive children with intractable ulcerating
enterocolitis ofinfancy. + + =Villous height <100 pm; + =villous height 100-200 Mn
N=normal small intestinal mucosa; underlining=ctypt depth>200 pm; and/=patchy
abnormality. The duration ofprednisolone and the timing ofcolectomy (C) are also sho

examination of resected specimens show
evidence of vasculitis. In particular there u
evidence of pericapillary or perivascular
isation of monocytes; the intima waE
affected and no fibrinoid necrosis was fi
Granulomas were not found in the resecte.
cimens.

In summary, abnormalities were I

N/+ throughout the gastrointestinal tract (table 3).
2 Oesophagoscopy and gastroscopy were not

routinely performed in these children. It was
5 undertaken, however, in case three who showed

evidence of oesophageal ulceration, but no
abnormality in the stomach or upper duode-
num.

MANAGEMENT
All children had been given a diet free of cows'
milk before referral. This management had not
led to an alleviation of symptoms; however,

C cows' milk elimination was continued after
referral. It was reintroduced back into the diet
at the age of 2 years in cases 1 and 2.

In view of the features of chronic inflamma-
tory bowel disease, corticosteroids were intro-
duced (fig 4); however this treatment produced

Ln+/+ no amelioration of symptoms. Azathioprine (2
mg/kg/day) was added but despite this the chil-

2 dren continued to have bloody diarrhoea and
fevers. An eight week course of cyclosporin was
given to cases 4 and 5 without improvement. An
initial dose of 5 mg/kg/day was increased
threefold over three weeks in order to achieve

wn. circulating concentrations of 150 [tg/l. In every
case the colitis became so severe that subtotal

ed no colectomy was needed to arrest deterioration.
vas no
local- LONG TERM SEQUELAE
s not After subtotal colectomy, there was a consider-
ound. able improvement in the children's condition.
d spe- Fevers subsided and bloody diarrhoea ceased.

Ileostomy output was of good consistency
found despite, in most cases, evidence of a patchy

FigureS Histology oftwo sections ofsmall intestinefrom a single biopsy demnstrating the patchy nature ofthe villous
atrophy.

N ++ +
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Table 3 Sites of the gastrointestinal tract where
inflammation was found (indicated by plus signs)

Case Mouth Small bowel Colitis Perineal
No ulcers enteropathy disease

1 + + + +
2 + + + +
3 + + + _
4 + - + +
5 + + + +

Table 4 Long term sequelae in patients with ulcerating
enterocolitis of infancy

Case Time since Further problems
No colectomy

(years)

1 8 Anal abscess after ileorectal reanastomosis
requiring further ileostomy

2 6 Fistulae around ileostomy, recurrent
mouth ulcers

3 6 ileorectal reanastomosis, recurrent ileal
and rectal ulcers, mouth ulcers

4 1-5 Recurrent mouth ulcers
5 1 Ileocutaneous and jejunocutaneous

fistulae, died after extensive small bowel
resection

* A J wt. @-. s S ..-

Figure 6 Histology ofresected specimen oflarge bowel
mucosa (xSO) demonstrating the largeflask shaped ulcer
wtith underlying edges.

Figure 7 Histology ofresected specimen oflarge bowel
mucosa (x 190) showing increased numbers ofacute and
chronic inflammatory cells.

enteropathy. All children were well enough for
discharge from hospital. Since then evidence of
gastrointestinal inflammation has been observed
in all (table 4). In one child (case 5) the inflam-
mation extended within the small intestine to an
extent where massive small bowel resection was
indicated. The child later died postoperatively.
In the others the inflammation, which can be
particularly severe in the mouth and around the
anus, has not prevented these children from liv-
ing at home and leading normal life styles but
has necessitated two (cases 3 and 4) to remain on
low doses of systemic corticosteroids-that is
less than 1 mg/kg given on alternate days.
Although this treatment was ineffective in con-
trolling the colitis, it has reduced the severity of
these ulcers. The oral ulceration has affected
feeding. Cases 3 and 4 are gaining weight below,
albeit parallel to, the third centile, but their
linear growth is now between the 25th and 50th
centile. Cases 1 and 2 are thriving. Ocular
inflammation or genital ulcers have never been
observed.

Discussion
The similarities between these cases both clini-
cally and pathologically make it very likely that
they all have the same condition. Their abnor-
malities were manifest in early infancy and by 3
months of age the children were severely
unwell. Each had lesions in the mouth and
colon; four had small intestinal disease, and
four perineal disease (table 3). None responded
to immunosuppressive treatment and all
required colectomy.

In the index case (case 1) the changes in the
small bowel were at first thought to be a reflec-
tion of cows' milk sensitive enteropathy; but
improvement was slow in response to dietary
manipulation and immunosuppressive agents
were used before a significant change was
observed. In later cases, the enteropathies were
discovered after some months of cows' milk eli-
mination. It is probable, therefore, that the
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small bowel changes are part of the chronic
inflammatory disease.

Alterations in the severity of patchy entero-
pathies are difficult to assess on repeated biopsy
specimens because of sampling variation. It is
possible that all children had a patchy entero-
pathy at the time of each biopsy, but that on
some occasions only normal tissue was sampled
(fig 3).
There can be no doubt that these children

represent a form of chronic inflammatory bowel
disease; two conditions that have some similar-
ities are Crohn's disease and Behcet's disease.

Crohn's disease very rarely occurs in infancy.
Those cases that have been reported display
mainly small bowel disease with only occasional
colonic involvement.7 Some authors have cast
doubts as to whether these infants did indeed
have the same condition as exists in older chil-
dren and adults.8 The pathological features of
the colon of the five cases presented here, who
had large flask shaped ulcers and no characteris-
tic aphthous ulcers, are not the features of
Crohn's colitis and histology of the resected
colons showed no granulomas.
When the colon is involved in Behcet's dis-

ease, its features share a number of similarities
with our five cases.9 10 Flask shaped ulcers are a
particular feature. The overhanging mucosa is
caused by loss of connective tissue in the sub-
mucosa. These features have been reported in
children as well as adults." However, a vasculi-
tis is the hallmark of Behcet's disease both
systemically'2 and within the gastrointestinal
tract. 13 In some well documented cases of
Behqet's colitis a vasculitis has not been evident
when only biopsy specimens have been
examined. 4 Colectomy specimens were studied
in these five children, however, and no evidence
of pericapillary and perivascular localisation of
monocytes was seen; the intima was not affected
and no fibrinoid necrosis was found. This,
therefore, casts doubt on the diagnosis of
Behqet's colitis.
A diagnosis of Behcet's colitis would be more

secure if the bowel inflammation were found in
children who otherwise fulfilled the criteria for
Behcet's disease. The diagnosis depends on the
Hippocratic method of grouping features
together in a symptom complex that makes it
necessary to adopt diagnostic criteria.6 Four
major criteria are now established: genital ulcer-
ation, aphthous stomatitis, ocular inflamma-
tion, and skin lesions. When only two of these
criteria are present a diagnosis of incomplete
Behcet's disease is made.'4 The five reported
cases have displayed only one major
criterion-aphthous ulceration. In children it is
possible for a second major criterion to develop
months or even years after the first criterion,"
and it was thought on first reporting the index
case that new extraintestinal features may later
present.5 However, it is now 10 years since the
mouth ulceration was noted and no abnormali-
ties associated with Behset's disease have been
observed outside the gastrointestinal tract. As
the years pass, the likelihood of developing a
second major diagnostic criterion becomes more
remote. Recently, Stringer et al have warned
against making a diagnosis of Behset's colitis

when there are no features of the disease outside
the gastrointestinal tract.15 We therefore feel it
unwise to label these infants as having Behcet's
colitis and have described them as having
intractable ulcerating enterocolitis of infancy.
A notable feature of the children is the family

associations. Four of the five children are the
issue of consanguinous marriages. Moreover,
cases 1 and 2 are siblings and cases 4 and 5,
cousins. The two pairs of siblings of cases 4 and
5 died of intractable diarrhoea of infancy and it
is possible that they had a similar condition. A
genetic basis for the disease is likely, possibly
inherited as an autosomal recessive gene.
Two familial causes of intractable diarrhoea
of infancy have been described; familial
enteropathy,16 which is now thought to be the
same as congenital microvillous atrophy,3 is a
defect of the enterocyte cytoskeleton and not a
form of chronic inflammatory bowel disease.
Secretory diarrhoea with enterocolitis cystica
superficialis has characteristic dilatations of the
crypts not seen in the present cases.'7
The aetiology of intractable ulcerating entero-

colitis of infancy is uncertain. All children were
normal at birth and had no diarrhoea on the first
day of life. It is tempting to speculate that the
defects found in these children represent an
inherited inability to deal immunologically with
normal bacterial colom'sation of the gastrointes-
tinal tract. The presence of the most severe dis-
ease in those areas that are normally most
heavily colonised supports this hypothesis.
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