
Chronic inflammatory bowel disease in children: a
complex problem in management
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Children with chronic inflammatory bowel dis-
ease in the UK are still often cared for by gen-
eral paediatricians with the assistance of adult
gastroenterologists or surgeons. This is not the
case in North America or much of Europe.
Juvenile onset Crohn’s disease is an increasing
problem as a recent report from Scotland
indicates.1 Both diagnosis and management are
complex and the time has come for all children
with these disorders to be at least reviewed in a
tertiary centre for paediatric gastroenterology2

in order to improve the delivery of care.
There is clearly an important genetic aspect

to inflammatory bowel disease. There is some
evidence that genetic anticipation may occur to
explain the tendency for children to be younger
than their parents at diagnosis but some relate
this to ascertainment.3

Delay in diagnosis is a common feature in
these children.4 It is often considered that par-
tial or inadequate diagnosis is enough. Chil-
dren deserve the same comprehensive diagnos-
tic approach as is available to adults in order to
plan rational management. After all, these dis-
orders are likely to be life long. When cared for
initially by adult physicians or gastroenterolo-
gists, vital measurement of height and grading
of puberty are often not done. Accurate
diagnosis and eVective treatment are both
essential for ideal management. Smooth trans-
fer to adult clinics in due course is essential.

Diagnostic criteria
Until the 1970s Crohn’s disease was thought to
be uncommon in children, although ulcerative
colitis had been recognised in children from the
1920s. The diagnosis of Crohn’s disease is
more diYcult in children than in adults
because systemic manifestations such as
growth failure and delayed puberty may domi-
nate the early clinical picture. As a result, diag-
nosis can be delayed.5 However, the modern
approach of fibreoptic ileocolonoscopy with
multiple mucosal biopsies, coupled with high
quality barium studies adapted for children,
has led to speedy and accurate diagnosis.6

Three diagnostic categories of chronic in-
flammatory bowel disease may be recognised:
Crohn’s disease, ulcerative colitis, and indeter-
minate colitis. The latter is a term reserved for
those children who have a definite histological
diagnosis of colitis but in whom it is not possi-
ble, at least at first, to characterise the disorder
as either Crohn’s disease or ulcerative colitis.

The possible causes of an inflamed colonic
mucosa in addition to inflammatory bowel dis-
ease are listed in box 1. The relationship
between endoscopic diagnosis and routine
laboratory tests in children with chronic
gastrointestinal symptoms is given in table 1.
This indicates the particular value of C reactive
protein and platelet count when screening for
inflammatory bowel disease.

Crohn’s disease
DIAGNOSIS

A secure or definite diagnosis may be made on
the basis of the following observations7 8:
(1) The findings of characteristic histology

with the non-caseating granulomata on
endoscopic biopsy.8 9

(2) The presence of terminal ileal ulceration
on endoscopy and histological ileitis with
a characteristic radiological appearance.10

(3) The presence of characteristic histology
after intestinal resection (non-caseating
granulomas and fissuring ulceration).9

A probable or presumptive diagnosis may be
made when radiological investigations show
the typical abnormalities found in Crohn’s dis-
ease in a child who has clinical features to sug-
gest its presence.

Table 1 Relation between endoscopic diagnosis and routine laboratory tests in children
with chronic gastrointestinal symptoms; values are %

Investigation

Crohn’s
disease
(n=26)

Ulcerative
colitis
(n=13)

Polyps
(n=8)

Normal
(n=37)

Others*
(n=7)

Haemoglobin <100 g/l 16 30 12 6 28
Erythrocyte sedimentation

rate >25 mm/hour 85 23 0 0 42
Albumin <36 g/l 35 15 0 0 14
Platelet count >400 × 109/l 88 70 12 6 42
C reactive protein >5 mg/l 100 60 0 0 42
All investigations normal 0 8 88 91 28

*Others include tuberculosis, indeterminate colitis, and lymphoid nodular hyperplasia.
From Beattie et al.19

Box 1: DiVerential diagnosis of
inflammatory bowel disease in
childhood inflamed colonic mucosa
x Inflammatory bowel disease

x Infective colitis

x Amoebic colitis

x Cows’ milk or allergic colitis

x Autoimmune colitis

x Chronic granulomatous disease

x Immunodeficiency

x “Microscopic colitis”

x Behçet’s disease

x Hirschsprung’s enterocolitis

x Non-specific colitis with lymphoid
nodular hyperplasia

x Intractable enterocolitis of infancy

x Metabolic disorders
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Histologically, Crohn’s disease is probable if
one or more of the following features are
present:
(1) Focal inflammation
(2) Submucosal or transmural inflammation
(3) Lymphocyte aggregates (without germinal

centres)
(4) Mucous retention in the presence of more

than minimal inflammation.

GROWTH FAILURE

Impaired linear growth is very common in
childhood and adolescent Crohn’s disease.11 A
detailed auxological study of height velocity in
prepubertal boys with active Crohn’s disease
showed that of 36 patients, 20 were growing at
less than 25th centile velocity and 13 at less
than 3rd centile velocity.12

Kirschner and Sutton first reported the
association of growth failure and low levels of
somatomedin-C , that is, insulin-like growth
factor (IGF-1) in young patients with Crohn’s
disease.13 They found a relationship between
restoration of normal energy intake and
increase in somatomedin-C concentrations.
Thomas et al reported low IGF-1 levels in
active childhood Crohn’s disease in association
with normal levels of the growth hormone
independent binding protein IGFBP-3.14 This
is the principal carrier protein for IGF-1 in the
circulation.

The origins of growth failure in Crohn’s dis-
ease are still a matter of some debate.
Kirschner et al drew attention to the frequency
of nutritional deficiency in Crohn’s disease,
emphasising the nutritional consequences of
intestinal inflammation upon growth.15 Sub-
normal values of mid-upper arm circumfer-
ence, and mid-upper arm area are indeed
found in children presenting with active
Crohn’s inflammation.16 A reduced energy
intake in children with active Crohn’s disease
which improved with treatment (enteral nutri-
tion or steroids) has also been shown.17

The principal influence upon linear growth
in Crohn’s disease is probably the presence of
active inflammation. The association of raised
serum concentrations of tumour necrosis
factor-á and C reactive protein with growth
failure in children with Crohn’s disease has
been shown.18 Beattie et al showed a striking fall
in serum C reactive protein associated only two
weeks after the start of nutritional supplemen-
tation with significant increases of IGF-1 and
IGFBP-3.19 This is strongly suggestive of a
direct relationship between the inflammatory
process and the regulation of these peptides.
Interleukin-6 can also cause impairment of lin-
ear growth in transgenic mice through a
decrease in IGF-1.20

There is also evidence that a remission of
Crohn’s disease induced by enteral nutrition
reduces mucosal cytokine production.21 Using
reverse transcriptase polymerase chain reaction
enteral feeding has been shown to significantly
reduce interleukin-1 in ileal tissue.22

Intestinal resection of inflamed bowel causes
less definite changes in IGF-1 and IGFBP-3
levels than does enteral feeding, although the

improvement in C reactive protein was
striking.19

UNUSUAL CLINICAL MANIFESTATIONS

Crohn’s disease is often associated with skin
manifestations such as erythema nodosum and
even pyoderma gangrenosum. These non-
specific lesions are diVerent from skin lesions
which have the typical histology of Crohn’s
disease. Such lesions are divided into those that
are contiguous with the gastrointestinal tract—
for example, perianal or peristomal and those
which are separated from the aVected parts of
the alimentary tract. These are sometimes
called metastatic Crohn’s disease. Such lesions
with granulomas may occur in the genital area
and may respond to metronidazole therapy.23

MANAGEMENT

Enteral nutrition is now the preferred primary
therapy for Crohn’s disease in childhood apart
from those with very severe disease and also
those with severe local perianal disease.24

Drug therapy and surgical treatment also
continue to play a vital part but enteral feeding
may now be recommended as the first line
treatment for Crohn’s disease in most cases.
The evidence for success is strongest for small
intestinal disease25 but there is also evidence for
improvement with colonic disease.26 The ex-
ceptions are very severe disease when intra-
venous hydrocortisone, intravenous antibiot-
ics, and parenteral nutrition may be required
and also there is little evidence that enteral
feeding is eVective for perineal disease.

Various enteral feedings have been used—
namely, true elemental, semielemental, and
polymeric diets. The latter has the great advan-
tage that it is palatable and does not usually
need to be given intragastrically as is the case
with the other types of feeds.

In children it is recommended that the child
has the enteral feeding as the sole nutrition for
eight weeks with only additional water permit-
ted. This is followed by a period of food
reintroduction over a number of weeks. Should
symptoms return with a particular food this
should be temporarily withdrawn and a further
attempt to reintroduce be made later on. In
most cases after four months the child is back
to a normal diet and in remission. The author
now recommends Modulin IBD (Nestlé)
developed as CT3211 as the ideal enteral feed-
ing. It is a polymeric diet.

Remission should be assessed clinically and
biochemically. The C reactive protein concen-
tration (table 1) is the most useful laboratory
parameter to follow. Unfortunately there is a
30%–50% relapse rate in the first year after
enteral nutrition. However in most cases
children respond to further enteral feeding.

The great advantage for children is the
absence of steroid side eVects when this
approach is used. Indeed when drunk by
mouth enteral nutrition is without any side
eVects. It also has a short term growth eVect
unlike steroids, which usually retard growth. It
may be wise to add a 5-ASA drug such as
mesalazine to treatment when there is colonic
disease, although this is not yet evidence based.
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When a major relapse occurs oral steroids
need to be given usually in a dose of 1 mg/kg of
prednisolone. If the child becomes steroid
dependent then azathioprine should be given
for its steroid sparing eVect. The duration of
such therapy is uncertain but is certainly for
several months at the least. Its use in children is
now well established. Such a relapse is most
likely to occur with colonic disease.

SURGERY

This approach of enteral feeding and drug
therapy does not unfortunately prevent the
need for surgery in some cases.

Surgical removal of the inflamed bowel can
directly stimulate linear growth in children
with Crohn’s disease who have short stature.27

This is particularly striking in those children
who are either prepubertal or in early puberty.
Then both catch-up growth and the adolescent
growth spurt may occur.28

Ulcerative colitis
DIAGNOSIS

The rapid onset of gastrointestinal symptoms,
particularly bloody diarrhoea, in most children
with ulcerative colitis, tends to result in early
referral from the general practitioner and
prompt investigation. Most children are diag-
nosed within six months of their first symp-
toms.

A provisional diagnosis of ulcerative colitis in
children is usually made on the basis of the
typical clinical features. However distinction
from Crohn’s colitis is diYcult on clinical
grounds alone. The diagnostic approach used
for Crohn’s disease should be followed.

Definite ulcerative colitis is defined histo-
logically by acute inflammation with severe
crypt cell distortion and diVuse goblet cell
depletion (mucous depletion). Inflammation is
diVuse and solely mucosal. Vascularity is
increased.

Probable ulcerative colitis is indicated by:
(1) DiVuse mucosal inflammation with only

mild or moderate crypt distortion,
mucosal atrophy, or mucous depletion

(2) DiVuse acute and chronic inflammation
with increased vascularity but little
mucous depletion, suggesting a resolving
phase.

MANAGEMENT

Therapy is not so diVerent from adult
medicine.29

Drugs remain the first line treatment for
ulcerative colitis in children. For mild cases
oral mesalazine (20 mg/kg/day) or sulfasalazine
(50 mg/kg/day) are recommended. At present
sulfasalazine is the only drug available as a sus-
pension for children. When a remission is
induced these drugs should continue for two
years after the last relapse.

For moderately severe patients treatment
with high dose oral steroids in a dose of 1–2
mg/kg/day is recommended but never going
above the adult dosage. This dose should be
continued for 4–6 weeks depending upon the
response. It is then tapered over the next three
months, at first by daily reductions and then by

alternate day reductions. Mesalazine or sulfa-
salazine should be instituted when treatment is
started to maintain a remission. They should
be continued for two years as discussed above.
When relapse occurs further high dose steroids
are indicated. If the child becomes steroid
dependent then surgery may be indicated.
Recently intravenous azathioprine over five
days followed by oral azathioprine has been
reported to avoid surgery.30

Children with distal disease, that is proctitis,
can be diYcult to treat. Local steroids as water
soluble prednisolone 21 phosphate given dis-
solved in 20–30 ml of water and given rectally
may be successful but rectal 5-ASA derivatives
may also be tried.

Severe perineal disease can be the most diY-
cult problem of all. There may be some
response to drugs such as metronidazole but
therapeutic monoclonals such as Infleximab
oVer the best hope at present. These drugs are
not generally available yet.

Children with ulcerative colitis who present
with severe colitis and toxic megacolon are a
medical emergency and require urgent treat-
ment with intravenous fluids to correct any
fluid and electrolyte disturbances, intravenous
antibiotics and intravenous steroids.31 There is
a risk of perforation in these circumstances and
urgent surgical assessment is required. A plain
radiograph of the abdomen is immensely valu-
able and may need to be repeated daily in the
sick child. Most children recover medically but
some require urgent subtotal colectomy with
ileostomy. Surgical treatment is also required
when medical management is not
satisfactory—for example, steroid dependency
with growth slowing or continuing active
disease in a child with pancolitis despite
therapy. The recommended surgical approach
is subtotal colectomy with ileostomy and
mucous fistula.32

Ileoanal anastomosis with pouch formation
is not often done in children with ulcerative
colitis but is usually best left until early adult
life. However a large study of 73 children in
Canada who had this procedure performed in
childhood has been reported.33 The mean age
was 13.2 years with a range of 2.6 to 18.8 years.
Unfortunately the anastomosis was non-
functional in 19 cases (26%).

Conclusion
Accurate diagnosis is particularly important in
children as management may diVer consider-
ably between, for example, Crohn’s colitis and
ulcerative colitis. Early treatment with eVective
follow up and tailoring treatment to the child’s
individual needs is likely to have the best
outcome. This should occur in a paediatric
gastroenterology unit.
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IMAGES IN MEDICINE

Cutaneous anthrax

A 20 year old woman grazing goats presented
with a five day history of haemorrhagic bullae
on her face. The individual lesion started as a
small pruritic but painless papule that had
enlarged and evolved into the present lesion.
She did not have any systemic complaints. The
source of infection was traced and found to be
infected goats; some of them were dying.
Examination revealed three distinct lesions
each consisting of haemorrhagic eschar sur-
rounded by small satellite vesicles and brawny
non-pitting oedema (see fig 1). Gram staining
of a vesicle fluid smear from the cutaneous
lesion showed large Gram positive rods sugges-
tive of Bacillus anthracis. Culture from the vesi-
cle fluid confirmed our diagnosis. The diVeren-
tial diagnosis of cutaneous leishmaniasis had
been considered but was ruled out on labora-
tory investigations. The patient was started on
crystalline penicillin in the dosage of two
million units, intravenously six hourly for 14
days. Complete resolution of the lesion oc-
curred within two weeks.

GOMATHY SETHURAMAN
DEVINDER M THAPPA

KALIAPERUMAL KARTHIKEYAN
Department of Dermatology and Sexually Transmitted

Diseases,
Jawaharlal Institute of Postgraduate Medical Education

and Research (JIPMER),
Pondicherry 605 006, India

Figure 1 Six day old lesion (reproduced with the patient’s
permission).
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