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Inflammatory Bowel Disease in Children
—Clinical, endoscopic, radiologic and histopathologic investigation—

Jeong Kee Seo, M.D., Kyung Mo Yeon, M.D.* and Je Geun Chi, M.D**

Department of Pediatrics, Radiology* and Pathology**
Seoul National University College of Medicine, Seoul, Korea

This paper reviews our five years’ clinical experience (1987 to 1991) of 22 patients
with inflammatory bowel disease (IBD). There were 12 patients with Crohn’s dis-
ease and 10 patients with ulcerative colitis. The mean age at diagnosis was 8.7
years (2 to 14 years). Clinical impressions before referral were chronic diarrhea in
11, irritable bowel syndrome in 5, colon polyp in 4, lymphoma in 3, intestinal tuber-
culosis in 2, amoebic colitis in 2, ulcerative colitis in 2 children and other diseases.
The mean interval from the onset of symptoms to the diagnosis of IBD was 18
months. Diagnosis of Crohn’s disease was delayed for more than 13 months in
8 (67%), whereas that of ulcerative colitis was delayed for more than 13 months
in 4 (40%).

Diarrhea (50%), abdominal pain (36%) and rectal bleeding (36%) were the three
most frequent presenting complaints of IBD. Moderately severe abdominal pain
was a more common chief complaint in Crohn’s disease (58%) than in ulcerative
colitis (10%). Hematochezia (90% vs 17%) and moderately severe diarrhea (90%
vs 75%) were more common gastrointestinal manifestations in ulcerative colitis than
in Crohn’s disease. The associated extraintestinal manifestations were oral ulcer
in 7, arthralgia in 11 and arthritis in 4, skin lesions in 2, eye lesions in 2 and growth
failure in 9 patients.

Of 12 children with Crohn’s disease, granuloma was found in 5, aphthous ulcera-
tions in 8, cobble stone appearance in 8, skip area or asymmetric lesions in 6,
transmural involvement in 7, and perianal fistula in 3. Among 10 children with ul-
cerative Colitis, there were crypt abscess in 8, granularity or friability in 10 and
rectosigmoid ulcerations with purulent exudate in 8 children.

The main sites of involvement in children with Crohn’s disease were both the small
and large bowels in 7 (58%), small bowel only in 2 (16%), and colon only in 3 (25%).
Terminal ileum involvement was seen in 75% of Crohn’s disease cases. The main
sites of involvement in children with ulcerative colitis were total colon in 4 (40%),
up to the splenic flexure in 2 (20%), rectosigmoid in 3 (30%) and rectum only in
one (10%).

Medical treatment including sulfasalazine, and systemic or topical steroid was ad-
ministered initially in most patients. Seven of 12 patients with Crohn’s disease and
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2 of 10 patients with ulcerative colitis were operated on. The mean follow-up peri-
od was 31 months (6 to 78 months). During follow-up, 70 procedures of fiberoptic
endoscopy with multiple biopsies were performed to assess the disease process
and the effect of the treatment. At the last follow up, a good state of health with
almost no active disease was observed in 8, a fair state of health with mildly active
disease in 10, and a poor state of health with limitations of daily activities in 3
patients with IBD. One child of Crohn’s disease died.
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INTRODUCTION

The incidence of inflammatory bowel disease (IBD) in
children appears to be increasing in Korea whereas in-
testinal tuberculosis, which was the most frequent
chronic intestinal disease in the past, has been
decreasing.

A couple of reports demonstrate a significant delay
between the onset of initial symptoms and the estab-
lishment of a diagnosis (Farmer and Michener, 1979;
Michener et al., 1971). One of the major reasons for
delay in establishment of diagnosis is unawareness that
IBD occurs in children.

Since early diagnosis and the- institution of therapy
usually leads to an earlier recovery and a better quali-
ty of life for patients with IBD, pediatricians should be
familiar with children with IBD. However, in our coun-
try, there have been very few papers dealing with IBD
even in adulthood.

With the advent of floppy, small diameter pediatric
colonoscopes, in Western countries, colonoscopy is
now considered an essential tool in the diagnosis and
evaluation of IBD. :

If patients were suspected of having IBD by clinical
symptoms and signs, we performed an endoscopic in-
vestigations. Colonoscopic biopsy, supplemented by
radiologic and surgical examinations was most useful
in assessing the diagnosis and the response to the
management during follow up.

The aim of the present study is to analyze the clinical,
endoscopic, radiclogic, and histopathologic characteris-
tics of IBD in Korean children and compare them with
those of Western countries where the incidence is rela-
tively higher. We also report data relating to medical
and surgical management, and the outcome of th
follow-up study. :

MATERIALS AND METHODS

From Jan. 1987 to Dec. 1991, endoscopic, radiolog-
ic, histopathologic, and clinical investigations were per-
formed on 22 patients with IBD who were admitted

to the Seoul National University Children's Hospital.
All the patients were referred from other hospitals for
diagnosis and therapeutic evaluations.

Selected in this study were patients who were fol-
lowed up for more than 6 months to observe episodes
of remission and exacerbation, and a response to the
steroid therapy. Infectious enterocolitis was excluded
in the patients by negative stool cultures for Salmonel-
la, Shigella, Yersinia, Campylobacter and Amoeba.

During this period, a standardized program for the
study was used including endoscopy of the lower in-
testine with multiple biopsies and radiological investi-
gations of the small and large bowels. Seventy
procedures of fiberoptic endoscopy with biopsy were
performed in 20 children with IBD to assess the dis-

_ease and the effect of the medical treatment during

the follow-up period.

Bowel preparation was done with a dulcolax or
mineral oil administration 12 hours precolonoscopy
and saline soap enema was administered one hour
precolonoscopy. Sedation was achieved with system-
ic administration of diazepam (0.3mg/kg) and demer-
ol (Img/kg).

Endoscopy was not performed in 2 patients with
Crohn's disease, who underwent surgical resection im-
mediately after admission because of intestinal ob-
struction.

Small bowel series and barium enema were per-
formed to investigate the extent of the lesions. Surgi-
cal biopsy specimens were obtained from laparatomy
or surgery in 9 of the 22 children with IBD.

The final differential diagnosis of IBD was based on
clinical features in combination with endoscopic and
radiologic findings, also supplemented by histopatho-
logic examination, either of specimens obtained en-
doscopically or at laparatomy.

Patients who fulfilled two or more of the. following
diagnostic criteria were regarded as having Crohn's dis-
ease. (1) Typical “aphthoid” ulcers detected on
colonoscopic examination. (2) Operative specimen
compatible with Crohn’s disease. (3) Inflammatory dis-
ease present radiographically in the small bowel (4)
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Microgranuloma present on biopsy specimens. (5)
“Skip area”, stricture formation and/or deep ulcerations
present on X-ray examination (Hogan et al., 1980).
For the evaluation of growth failure, patients’ body
weight and height were compared with the growth per-
centiles of the Korean Pediatric Association study.

RESULTS

Age distribution in 22 children with inflammatory
bowel disease are shown (Fig. 1). The mean age at di-
agnosis was 8.7 years (range 2 years to 14 years). Fifty
nine per cent of children with IBD was diagnosed over
9 years of age. Two patients were diagnosed under 3
years of age. There were 13 boys and 9 girls.

Twenty two referred children had been treated un-
der more than one clinical impression at other hospi-
tals before referral (Table 1); chronic diarrhea in 11,
irritable bowel syndrome in 5, colon polyp in 4, lym-
phoma in 3, intestinal tuberculosis in 2, amoebic coli-
tis in 2, ulcerative colitis in 2 children and other
diseases including periappendiceal abscess, fever of
unknown origin, pseudomembranous colitis, yersinio-
sis and familial polyposis coli. All but two patients were
diagnosed as IBD at our pediatric GI clinic. One of the
two children who were referred with the impression
of ulcerative colitis had the diagnosis changed from
ulcerative colitis to Crohn's disease.

No. of Patients
7_
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Table 1. Clinical impression before referral in 22 children
with inflammatory bowel disease.

. oo Total No. of No. of
Clinical Impression No.(%)** ue Crohiris
Chronic infectious diarrhea  11(50%) 7 4
Irritable bowel syndrome 5(22%) 1 4
Colon polyp 4(18%) 4 0
Lymphoma 3(13%) 0 3
Intestinal tuberculosis 2(9%) 0 2
Amoebic colitis 2(9%) 2 0
Ulcerative colitis 29%) - 1 1
Periappendiceal abscess 1(4%) 0 1

. Fever of unknown origin 1(4%) 0 1
Pseudomembranous colitis 1(4%) 0 1
Yersiniosis 1(4%) 0 1
Familial polyposis coli 1(4%) 1 0

* Patients had been treated under more than one clinical
impression at other hospitals before referral (Table 1)
** Percentages were calculated on the basis of 22 children.

Table 2 shows durations of symptoms before an es-
tablished diagnosis of IBD.

The mean interval from the onset of symptoms to
the diagnosis of inflammatory bowel disease was 18
months. Diagnosis of Crohn's disease was delayed for
more than 13 months in 8(67%). whereas that of ul-
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Fig. 1. Age distribution of 22 children with Inflammatory bowel disease



224

cerative colitis was delayed for more than 13 months
in 4(40%). In 3 patients with IBD, diagnosis was delayed
for more than 2 years.

Table 2. Duration of symptoms before diagnosis in 22 chil-
dren with inflammatory bowel disease.

No. of No. of Total  Cumulative

ration Crohn's ucC No. No. (%)
0-3 mo 1 1 2 2( 9%)
4-6 mo 1 2 3 5(22%)
7-9 mo 2 2 4 9(40%)
10~-12 mo 0 1 1 10(45%)
13 mo-2 yr 6 3 9 19(86%)
>2 yr 2 1 3 22(100%)

Table 3. Chief complaints at admission in 22 children with
inflammatory bowel disease.

: y Total No. of No. of
Chief complaints No(%)* Froh ue
Chronic diarrhea 11(50%) 4 7
Abdominal pain 8(36%) 7 1
Rectal bleeding 8(36%) 1 7
Fever 2(9%) 2 0
Abdominal mass 2(9%) 2 0
Vomiting 1(4%) 1 0

* Percentage was calculated on the basis of 22 children.

Patients were admitted with one or two chief com-
plaints as shown in Table 3. Diarrhea (50%). abdomi-
nal pain (36%) and rectal bleeding (36%) were the three
most frequent presenting complaints of IBD. Moder-
ately severe abdominal pain was a more common chief
complaint in Crohn’s disease (58%) than in ulcerative
colitis (10%). Diarrhea and hematochezia were more
common chief complaints of ulcerative colitis than of
Crohn's disease; diarrhea in 70% of ulcerative colitis
and 33% of Crohn’s disease, hematochezia in 70% of
ulcerative colitis and 8.5% of Crohn's disease.

Table 4 shows the gastrointestinal manifestations of
12 patients with Crohn's disease and. 10 patients with
ulcerative colitis during hospitalization.

Recurrent abdominal pain occurred in 95% of pa-
tients with IBD. Hematochezia (90% vs 17%) and
moderately severe diarrhea (90% vs 75%) were more
common in ulcerative colitis than in Crohn’s disease.
Palpable mass with vomiting, and fistula were noted
exclusively in children with Crohn's disease. In 3 pa-
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Table 4. Gastrointestinal manifestations of 22 children with
inflammatory bowel disease.

Total No. of No. of

GI manifestations No(%)* Crohn's uc

Abdominal pain 21(95%) 12 9
Diarrhea 18(81%) 9 9
Hematochezia 11(50%) 2 9
Vomiting 6(27%) 6 0
Protein losing enteropathy 3(13%) 2 1
Palpable mass 5(22%) 5 0
Anorexia 15(68%) 11 4
Anal lesions 9(40%) 5 4
Fistula 3 3 0
Fissure 2 0 2
Ulceration 2 2 0
Hemorrhoid 2 0 2

* Percentage was calculated on the basis of 22 children.

Table 5. Extraintestinal manifestations of 22 children with
inflammatory bowel disease.

Extraintestinal Total No. of No. of
manifestations - No.(%)* Crohn's ucC
Oral ulcer 7(31%) 7 0
Arthralgia 11(50%) 6 5
Arthritis 4(18%) 3 1
Skin lesions 2(9%) 1 1
Eye lesions 2(9%) 1 1
Abnormal LFT 2(9%) 2 0
Anemia (Hb<11.0 g/dl) 13(59%) 7 6
Elevated ESR 11(50%) 8 3
Fever 12(54%) 8 4
Growth failure (<3% ile) 9(40%) 7 2

* Percentage was calculated on the basis of 22 children.

tients, palpable mass with vomiting and abdominal
pain was an indication of laparatomy.

The associated extraintestinal manifestations are
presented in Table 5.

Recurrent aphthous oral ulcerations were noted in
7 of 12 children with Crohn's disease during periods
of active disease. Arthralgia with or without arthritis
were the most common extraintestinal manifestations
of IBD. Skin lesions developed in two patients with IBD;
erythema nodosum in one child with Crohn's disease
and pyoderma gangrenosum in one child with ulcera-
tive colitis. Two patients showed eye lesions; keratitis
in one child with Crohn’s disease and chronic conjunc-
tivitis in one child with ulcerative colitis. Liver involve-
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Table 6. Growth failure in children with inflammatory bowel
disease
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Table 7. Duration of follow up after a diagnosis of inflam-
matory bowel disease.

No. of No. of Total

Growth % ile* e ok o alt\/l(j;r; :fseis F U. period Total No. No. of Crohn's  No. of UC
X 6 mo~12 mo 3 1 2
< 3% ile 7 2 9(41%) 7yr 9mo. 13 mo-24 mo 7 5 2
3-25% ile 5 "4 9(41%)  8yr 6mo 25 mo-36 mo 4 3 1
25-50% ile 0 1 1(4%) 10yr 1lmo 37 mo—-48 mo 2 0 )
> 50% ile 0 3 3(13%) 11yr 3mo 49 mo-60 mo 3 2 1
* Growth percentile at admission calculated from the Korean F00.mg 3 1 2
standard growth chart. ' 22 12 10
Table 8. Endoscopic, Radiologic. and Histopathologic findings in 12 children with Crohn's disease
Case Involved bowel  Granul Cobble Aphthous  Skip Crypt  Friab Muco Pseudo Trans**  Anal
No. colon SB* -oma  ~stone ulcer asymm abscess ~ility -pus -polyp -mural fistula
I + + + + + + - - - + + -
Il + + + + + - - = =Rk + +
1 = + + - . = = - = + =
v + = + - + + = N - + ND*** -
\' + - + - + + - - - + ND -
VI + + - + - . = - = = ND =
Vil + + = + = - — - = = + +
VIII + + = = + - = + + + ND =
IX + + - + + ++ - = s + + =
X + + ~ + + + - = = + + =
Xl + N . + + + = = = + ND +
XII - + N + = = - . = — + b
* SB: Small bowel
** Transmural changes were examined in the surgically resected specimens
*** ND: Surgery was not done.
Table 9. Endoscopic, Radiologic, and Histopathologic findings in 10 children with Ulcerative colitis
Case Involved bowel Granul Cobble Aphthous Skip Crypt Friab Muco Pseudo
No. colon SB* —~oma —stone ulcer asymm. abscess -ility —-pus —polyp
I + . = = = + + + +
Il + = - = - + + + +
11 + - - - = + + + +
v + - - — - + + = =
\% + - - - - + + e +
VI + - - - - + + + +
VII + — - = - - + + =
VII + = - . - + + ~
X + - - - - + + + =
X + - - - = + + + =

* SB: Small bowel
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ment indicated by persistent elevation of transaminases
was noted in 2 patients with Crohn’s disease. One of
them underwent liver biopsy which disclosed fatty liver.

Growth failure was found in 40% of IBD. Table 6
shows that growth retardation was significantly more

common in children with Crohn's disease than in ul- -

cerative colitis (58% vs 20%).

The mean follow-up period was 31 months (range
6 to 78 months). In 55% of children with IBD, follow
up period was more than 2 years (Table 7).

If patients were suspected of having chronic inflam-
matory bowel disease, endoscopic, radiologic,
histopathologic investigations were done for a final di-
agnosis. Colonoscopy was superior to barium enema
in demonstrating involvement of the large bowel and
in differentiating Crohn’s disease from ulcerative coli-
tis. Seventy procedures of fiberoptic endoscopy with
biopsy were performed to assess the disease and the
effect of the medical treatment. Endoscopic biopsy
specimens were obtained and examined histopatho-
logically in all patients except two who underwent sur-
gery and obtained resected bowels. Radiologic
investigations of the small intestine were performed
in all children with IBD.

Table 8 and 9 shows endoscopic, radiologic and
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histopathologic findings.

When the patients had findings of segmental nar-
rowing or skip area, discontinuous asymmetric lesions
(in 6 children), aphthous ulcerations (in 8 children), cob-
ble stone appearance (in 8 children), and proximal in-
flammation without rectal involvement on endoscopic
and radiologic examination, they were diagnosed as
having Crohn's disease. Epitheloid cell granulomas
either on endoscopic or surgical biopsy specimens (in
5) and transmural involvement or characteristic mac-
roscopic findings of surgical specimens (in 7) were in-
terpreted as having Crohn's disease. Crypt abscess (in
8), friability (in 10) or granularity, rectosigmoid ulcera-
tions with purulent exudate with continuous distribu-
tion (in 8) were frequently found in children with
ulcerative colitis. Pseudopolyps were found in 5 chil-
dren with ulcerative colitis and 8 children with Crohn's
disease.

Characteristic findings of endoscopic (Fig. 2, 3, 4. 5).
radiologic (Fig. 6, 7, 8, 9) and pathologic (Fig. 10, 11,
12, 13) investigation of children in the present paper
were shown in accompanying figures.

Table 10 and 11 show the involved site of IBD, type
of management and outcome during follow up. The
main sites of involvement in children with Crohn’s dis-

" Table 10. Involved site at admission, follow up period, types of management and the outcome in 12 children with Crohn's disease

Case Site of FU No. of procedures Type of Outcome
No. involvement (mo) (Colono)  (Gastro.) management & present status
I ileum, colon 50 (4) (1) PD+SSzZ* Fair, off PD now,
Resection Remission & exacerbation with PD
1l ileum, colon 78 3) 2) PD+SSZ+Flagyl Good, off PD now,
Rt hemicolectomy  Remission & exacerbation with PD
Vil ileum, colon 19 (1) (2) PD+SSZ+Flagyl Died,
resection UGI bleeding
VIII ileum, colon 25 (3) 0) PD+SSZ Fair, off PD now,
Remission & exacerbation with PD
IX ileum, colon 6 0) ©) PD+SSZ Good, no relapse till now
resection
X ileum, colon 54 0) ) Rt hemicolectomy  Good, no relapse till now
VI ileum, colon 12 (1) (1) PD Poor, lost follow-up
Xil ileum 30 m 0) PD+SSZ+Flagyl Fair, off PD now,
resection Remission & exacerbation with PD
11 jejunum, ileum 18 (1) 0) PD Fair, lost follow-up
resection Remission & exacerbation with PD
v colon 15 (1) 0) PD+SSZ Fair, low dose PD now.
\Y colon 12 (1) (1) SSZ Good
XI colon 27 (4) ) PD+SSZ+Flagyl Poor,

Remission & exacerbation with PD

* SSZ: Sulfasalazine
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Fig. 2. Friability and ulcerations with hemorrhage in ulcer- Fig. 5. Ulceration, focal erythema and nodular deformity
ative colitis of the thickened mucosa in Crohn's disease

Fig. 3. Multiple pseudopolyps in ulcerative colitis

Fig. 4. Focal erythema with erosions and ulcerations in Fig. 6. Crohn's disease: lleocolic involvement. There is sub-
Crohn’s colitis in the background of normal looking muco- mucosal edema, luminal narrowing and spasm in terminal
sa. Biopsy showed granuloma. ileum and medial aspect of cecum.
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Fig. 7. Crohn's disease: Same findings as in Fig. 6, involv-
ing mid-leum.

ease were both the small and large bowels in 7(58%),
small bowel only in 2(16%), and colon only in 3(25%).
The main sites of involvement in children with ulcera-
tive colitis were total colon in 4(40%), up to the splen-
ic flexure in 2(20%), rectosigmoid in 3(30%) and rectum
only in one (10%).

Medical treatment including sulfasalazine, and sys-
temic or topical steroid was administered initially in
most patients. To assess the disease process and
responses to the medical therapy, 36 procedures of
colonoscopy and 7 procedures of gastrofiberscopy
were peformed in 10 patients with ulcerative colitis.
Twenty procedures of colonoscopy and 7 procedures
of gastrofiberscopy were peformed in 10 patients with
Crohn's disease.

Seven of 12 patients with Crohn's disease and two
of 10 patients with ulcerative colitis were operated on.

The Status of the patients at last follow up were as
follows; Good state of health with almost no active dis-
ease in 8(36%), fair state of health with mildly active
disease in 10(45%), and poor state of health with limi-
tations of daily activities in 3(13%). One child with
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Crohn's disease died of bleeding associated with
hemorrhagic erosive gastritis and liver problems.

DISCUSSION

Chronic inflammatory bowel disease includes two
chronic disorders of unknown etiology, nonspecific ul-
cerative colitis and Crohn's disease. The two conditions
can be distinguished in most children with IBD after
evaluating the clinical, endoscopic, radiologic, and
histopathologic findings (Chong et al., 1985).

There have been very few papers dealing with IBD
even in adulthood in our country. Intestinal tubercu-
losis was the most frequent inflammatory bowel dis-
ease in the past (Kim et al., 1988). In recent years,
however, intestinal tuberculosis has been decreasing,
whereas the incidence of inflammatory bowel disease
in children appears to be increasing.

We experienced 22 children with IBD including 12
patients with Crohn’s disease and 10 patients with ul-
cerative colitis during the last 5 years.

In Western countries, there has been a recent in-
crease in the incidence of Crohn's disease in contrast
with ulcerative colitis. Most pediatricians have now
seen significantly more Crohn's disease than ulcera-
tive colitis. Because of the very rare occurrence of IBD
in Korea it is not certain that the incidence of Crohn’s
disease is higher than that of ulcerative colitis. Accurate
diagnosis of IBD is often very difficult in our contury,
for there is a rarer occurrence of IBD and a relatively
higher incidence of inflammatory bowel disease of in-
fectious origin such as common bacterial enterocoli-
tis, intestinal tuberculosis and amoebiasis.

Twenty two children with IBD in the present study
had been treated under more than one clinical impres-
sion at other hospitals before referral. One half of them
had been treated under the clinical impression of in-
fectious enterocolitis not responding to a couple of
weeks of antibiotic treatment, as shown in other reports
(Burbige et al., 1975). Twenty two per cent of patients
were considered to have functional complaints (irrita-
ble bowel syndrome) for a couple of years before the
proper diagnosis of IBD was established. Colon polyp
was initially suspected in 18% of the patients, who
showed intermittent hematochezia without systemic
symptoms including fever. Lymphoma was the clinical
impression before referral in 3 patients who present-
ed with a palpable mass with obstructive symptoms.
One of the most difficult diseases for differential di-
agnosis from Crohn's disease was intestinal tubercu-
losis, which was found in 2 patients who had been
treated with antituberculous medication without
response before referral. Yersiniosis which was known



Inflammatory Bowel Disease in Children

229

Table 11. Involved site at admission, follow up period, types of management and the outcome in 10 children with ulcerative colitis

Case Site of FU No. of procedures Type Qutcome
No. involvement (mo) (Colono)  (Gastro) management & present status
I all colon 51 () 2) PD+SSZ* Good, cured
Total colectomy
111 all colon 39 (6) ) PD+SSZ Fair, off PD now
Remission & exacerbation with PD
\% all colon 63 (3) 1) PD+SSZ+Flagyl Good, cured.
Total colectomy
VIII all colon 75 (1) (0) PD+SSZ Good, no medication now
residual mild stenosis
X to splenic flex. 24 (3) (1) PD+SSZ Fair, low dose PD, lost follow-up
Remission & exacerbation with PD
X to splenic flex. 6 () (1) PD+SSZ Fair, on PD tapering
I\Y% rectosigmoid 18 (3) 0) PD+SSZ Good, no PD now.
VI rectosigmoid 6 4) (0) PD+SSZ Poor, lost follow-up,
slightly improved on PD
Vil rectosigmoid 14 (4) )] PD+SSZ Fair, on PD tapering now
Remission & exacerbation with PD
II rectum 37 (8) (0) Steroid enema Fair,
' +SSZ intermittent hematochezia
* SSZ: Sulfasalazine

Fig. 8&9. Ulcerative colitis: Barium filled (Fig. 8) and postevacuation (Fig. 9) films show fine marginal irregularities with ulcera-
tions and thickening of folds due to edema.
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Fig. 10. Gross appearance of Crohn's disease. Multiple ir-
regular ulcers and pseudopolyps are seen.

Fig. 12. Gross appearance of chronic ulcerative colitis, show-
ing massive denudation of the mucosa. Remaining mucosa
appears polypoid and deeply congested.

to resemble Crohn's disease was suspected in one
child, in whom symptoms relapsed one year later and
a diagnosis of IBD was established.

The highest frequency of IBD was between the ages
of 15 and 25 years. IBD is relatively uncommon in chil-
dren particularly under the age of 6 (Whelan, 1990).
In the present series of patients, the mean age of di-
agnosis was 8.7 years, range 2 years to 14 years. Two
thirds of children with IBD were diagnosed over 9 years
of age.

Major reasons for the delay in the establishment of
a diagnosis of IBD were that pediatricians were not
familiar with clinical profiles and diagnostic points, and
were reluctant to use the diagnostic tools such as
colonoscopy and radiology. In 3 patients with IBD in
the present study, diagnosis was delayed more than
2 years.
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Fig. 11. Photomicrograph of Crohn’s disease showing thick-
ened wall, multiple fissures and a well-farmed granuloma
(arrow) in the submucosa. HEEx40

Fig. 13. Photomicrograph of chronic ulcerative colitis, show-
ing an area of crypt abscess. HEEx250

Usually the onset of Crohn’s disease is insidious and
there is a delay between onset of symptoms and di-
agnosis compared with ulcerative colitis (Burbige et
al. 1975; Gryboski and Spiro, 1978). In the present
study, diagnosis of Crohn's disease was delayed for
more than 13 months in 8(67%), whereas that of ul-
cerative colitis was delayed for more than 13 months
in 4(40%). The three most frequent presenting com-
plaints of IBD were diarrhea (50%), abdominal pain
(36%) and rectal bleeding (36%). Moderately severe ab-
dominal pain was a more common chief complaint in
Crohn's disease (58%) than in ulcerative colitis (10%).
Diarrhea and hematochezia were more common chief
complaints of ulcerative colitis than Crohn’s disease.
Palpable mass with vomiting, and fistula were noted
exclusively in children with Crohn's diesease. In 3 pa-
tients, a palpable mass with vomiting and abdominal
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pain was the indication of laparatomy.

As in Gryboski and Hillemeier's series (1980), abdomi-
nal pain, diarrhea and growth retardation were the
three most prominent symptoms of Crohn's disease;
periumbilical abdominal pain was present in all pa-
tients, and failure to thrive was noted in 58 per cent
of patients in the present study. Fresh rectal bleeding,
which was one of the most frequent presenting fea-
tures of ulcerative colitis, was less common in our
Crohn's children.

However, colonic Crohn's disease may mimic ulcer-
ative colitis with diarrhea, often containing blood, and
pain prior to defecation. Differential diagnosis is often
difficult between the two diseases. The presence of
epithelioid granuloma or perianal fistula with sparing
of rectal mucosa strongly suggests the diagnosis of
Crohn'’s disease. In the present series of three children
with colonic Crohn’s disease, two showed granuloma
with aphthous ulcerations and the other one showed
severe perianal fistula. Perianal fistula occurs less fre-
quently in ulcerative colitis than in Crohn’s disease. Peri-
anal fistula was noted only in 3 children with Crohn’s
disease (14%) in the present study. Marcowitz observed
that 49% of pediatric Crohn’s disease cases had peri-
anal disease, including fissures and skin tags (70%).
fistulas (14%). and abscesses (16%) (Marcowitz et al.,
1984).

Exudative enteropathy may be a cause of hypoal-
buminemia with protein loss (Steinfeld et al., 1969; Van
Hees et al., 1980). Severe hypoalbuminemia was not-
ed and protein losing enteropathy was suspected in
our two children with Crohn’s disease and one with
ulcerative colitis.

Systemic complications or extraintestinal lesions in
patients with inflammatory bowel disease are discussed
less frequently in literature about children and adoles-
cents than in literature dealing with adults (Allan, 1983;
Greenstein et al., 1976; Kirsner and Shorter, 1982;
Rankin et al., 1979; Smith and Winship, 1980).

The pathogenesis of extraintestinal manifestations in
inflammatory bowel disease remains speculative. The
most plausible explanation is that they are an immuno-
logic phenomenon. This theory is supported by the
presence of circulating immune complexes in the sera
of many patients with inflammatory bowel disease with

extraintestinal manifestations (Kirsner 1978; Korelitz

and Coles, 1967; Rankin et al., 1979).

Arthralgias and arthritis are the commonest extrain-
testinal manifestations of inflammatory bowel disease
in children (Ament, 1975; Burbige et al., 1975; Green-
stein et al., 1976; Lindsey and Schaller, 1974; Passo
et al.,, 1986). Usually, large joints are affected, especially
knees, ankles, and hips. Ankylosing spondylitis occurs
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in a minority of children with Crohn’s disease (Passo
et al., 1986). Layden et al. (1976) and Passo et al. (1986)
observed arthritis in 9 per cent of children with ulcer-
ative colitis and 15 per cent of Crohn’s disease. They
described some instances, in which joint symptoms
preceded intestinal complaints for years, leading to the
erroneous diagnosis of rheumatic fever and rheuma-
toid arthritis. In IBD of adults, arthritis was also the most
common, ranging in incidence from 5 to 25 per cent.
Lindsley and Schaller (1974) reported a 17 per cent
incidence in a study of pediatric patients, and Hamil-
ton et al. (1979) found a fairly similar rate of 13% among
youngsters with IBD. In the present study, we observed
arthralgia in 50% and arthritis in 18% of children with
IBD.

The main extraintestinal skin lesions are erythema
nodosum and pyoderma gangrenosum. In the present
study, erythema nodosum was noted in one child with
Crohn's disease and pyoderma gangrenosum was not-
ed in one child with ulcerative colitis. Pediatric series
report incidences of 6 to 7 per cent while adults ex-
perience these complications in about 15 per cent of
cases (Greenstein et al., 1976; Hamilton et al., 1979;
Lindsley and Schaller, 1974). In Farmer and Michener's
(1979) and Greenstein et al's (1976) reports, pyoder-
ma gangrenosum is more frequent in ulcerative coli-
tis (5%) than in Crohn's disease (1.3%). In contrast,
erythema nodosum is seen more often in Crohn's dis-
ease (8 to 15%) than in ulcerative colitis (4%).

Episcleritis, iritis, and uveitis have been reported to
occur in about 4 per cent of patients with inflamma-
tory bowel disease. In children eye lesions are rarely
reported. In three series that include over 300 children
and adolescents, only one case of iritis was reported
(Edwards and Truelove, 1964; Greenstein et al., 1976;
Hamilton et al., 1979; Lindsley and Schaller, 1974; Pat-
terson et al., 1971). Acute symptomatic uveitis occurs
in only 0.5 to 3% of pediatric patients (Motil and Grand,
1988). We had two patients with eye lesions including
keratitis and conjunctivitis.

Serious liver diseases including cirrhosis, sclerosing
cholangitis, chronic active hepatitis have been associat-
ed about 3 to 7 per cent of the time with IBD. Reports
in the pediatric age group are sparse (Greenstein et
al., 1976; Kelts and Grand, 1980). Hepatic dysfunction
is found in 8% of patients with IBD as determined by
liver function test. In childhood, liver disease can be
the sole presenting feature of IBD and therefore all
children with liver disease of unknown etiology should
be investigated with respect to possible IBD. We ob-
served abnormal liver function tests in 2 patients with
Crohn’s disease. One of them disclosed fatty liver on
liver biopsy.
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Recurrent aphthous ulceration is the most common
oral manifestation. Of our 12 children with Crohn’s dis-
ease, 7(58%) showed recurrent oral ulcers. No children
with ulcerative colitis showed oral lesions. In other ser-
ies, oral lesions occur in IBD with a reported incidence

of 6 to 20 per cent in Crohn's disease. Similar lesions’

in ulcerative colitis are less well documented, although
Edwards and Truelove reported an incidence of over
8 per cent (Basu and Asquith, 1980; Edwards and True-
love, 1964). Greenstein et al. (1976) observed oral ul-
cers in 2 per cent of children with ulcerative colitis and
in 9 per cent of children with Crohn’s disease during
periods of active disease. In our pediatric wards, the
authors had no cases of recurrent oral ulcerations in
29 children with abdominal tuberculosis. The presence
of recurrent oral ulcer is often useful in excluding tuber-
culosis (Kim et al., 1988).

Growth retardation is a major complication of IBD
exclusive to children. It is estimated to occur in about
10 per cent of the children with chronic ulcerative co-
litis and in about 30 per cent of those with Crohn's
disease. Bone age is usually delayed by at least 2 years.
In our patients with IBD, 58% of Crohn’s disease and
20% of ulcerative colitis showed severe growth retarda-
tion indicated by growth percentiles below 3. The great-
er frequency of growth failure in the present series of
IBD children may be a reflection of the longer interval
between the onset of symptoms and diagnosis and
treatment of IBD.

Although malabsorption, zinc deficiency and cor-
ticosteroid therapy may play a part in the pathogene-
sis of growth failure, the most consistent explanation
for the growth failure is chronic caloric insufficiency
(Kelts et al., 1981; Kirschner et al., 1978; Kirschner et
al., 1981; Layden et al., 1976; Strobel et al., 1979).
Growth failure is now an established indication for sur-
gical treatment that frequently leads to a growth spurt
(Postuma and Moroz, 1985).

Colonoscopy is mandatory in the diagnosis and
management of IBD in childhood and should be per-
formed initially and during the follow up period. Even
in endoscopically uninvolved intestinal segments,
granuloma could be found in biopsy specimens of one
of our patients. Multiple biopsy specimens should be
taken from grossly normal mucosa. Thirty six proce-
dures of colonoscopy and 7 procedures of gastrofiber-
scopy were peformed in 10 of our patients with
ulcerative colitis. Twenty procedures of colonoscopy
and 7 procedures of gastrofiberscopy were performed
in 10 of our patients with Crohn's disease, to assess
the disease process and responses to the medical
therapy.
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Aphthous ulcers, cobblestoning, ulcerations in an
area of otherwise normal mucosa, asymmetric involve-
ment, rectal sparing and granuloma are the most im-
portant endoscopic criteria which favor the diagnosis
of Crohn's disease (Teague and Waye, 1981). Our chil-
dren with Crohn's disease showed aphthous ulcers in
8, cobblestoning in 8, and perianal fistula in 3 patients
on radiologic examinations and endoscopic biopsies
repeatedly performed during the follow up period.

Tiny aphthous ulcers are seen early in Crohn’s coli-
tis; progression of the disease produces larger ulcers
that coalesce, become longitudinal, and may extend
for several centimeters with deep fissuring.

Cobblestoning is caused by submucosal involvement
by Crohn's disease. Cobblestoning must be distin-
guished from multiple pseudopolyps projecting into
the lumen; a pseudopolyp is characteristically taller
than its base. Pseudopolyps are a common complica-
tion of long-standing disease and occur in both forms
of colitis. Their presence does not favor the diagnosis
of one or the other. In the present study pseudopolyps
were noted in 8 of 12 Crohn’s disease and in 5 of 10
ulcerative colitis. Endoscopists consider cobbleston-
ing to be uniform nodulations caused by submucosal
edema, although ulcerations may be present in the
area recognized as cobblestoning.

Granuloma was found in the biopsy specimens, en-
doscopically or surgically in 5 of 12 Crohn’s children.
Granulomas are the hallmark of Crohn's disease but
are not present in the majority of patients with this
disease, occurring in less than 10 per cent of endoscop-
ic biopsies (Geboes et al., 1978; McGovern and Goul-
ston, 1968; Williams and Waye, 1978). Gastrofiberscopy
was performed in some of our patients with Crohn’s
disease for the investigation of upper gastrointestinal
tract involvement. No granuloma was found in the gas-
trofiberscopic biopsy specimens.

Transmural inflammation-and involvement of the GI
tract other than colon are the important points for the
differentiation between two major idiopathic IBD. Trans-
mural inflammation was noted on surgical specimens
in 7 patients with Crohn’s disease who underwent sur-
gery. In contrast to ulcerative colitis, Crohn’s disease
can involve any portion of the gastrointestinal tract
from the oropharynx to the perianal area. Radiologic
investigation is the most useful method for the evalu-
ation of the involved site. Examining the skip areas is
helpful for excluding ulcerative colitis. The characteristic
histopathologic lesions of Crohn's disease are small
superficial ulcerations over Peyer's patch (aphthoid ul-
cer), with focal chronic ulceration extending into the
submucosa, large lymphoid aggregates without ger-
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minal centers and epithelioid granulomas with giant
cells (Ament, 1975; Chong et al., 1985; Kirsner and
Shorter, 1982).

Characteristically in ulcerative colitis, ulcerations are

a manifestation of severe disease and do not occur,

in mild colitis. On the other hand, loss of vascular pat-
tern and friability are features of relatively mild dis-
ease. Granularity and friability, continuous lesions with
mucopus and crypt abscess are the endoscopic find-
ings which favor a diagnosis of ulcerative colitis (Waye,
1988). In most instances of relatively early disease, en-
doscopic differences help in the differential diagnosis
but the late stages of both types of colitis may resem-
ble each other so closely that correct differentiation
may not be possible endoscopically.

The characteristic histopathologic lesions of ulcera-
tive colitis are: distortion of crypt architecture, poly-
morphonuclear leucocyte, lymphocyte, and plasma cell
infiltration of the lamina propria, crypt abscesses and
goblet cell depletion (Ament, 1975; Chong et al., 1985;
Kirsner and Shorter, 1982). In the present study, crypt
abscesses were found in 8, friability or granularity in
10, and rectosigmoid ulcerations with purulent exudate
with continuous distribution were found in 8 children
with ulcerative colitis.

The main sites of involvement in our children with
Crohn’s disease were both the small and large bowels
in 7(58%), small bowel only in 2(16%), and colon only
in 3(25%). Terminal ileum involvement was seen in 75%
of Crohn's disease. Ileocolic Crohn's disease was the
commonest localization. Farmer and Michener (1979)
and Gryboski and Spiro (1978) reported that sites of
involvement in children with Crohn's disease were
diffuse small bowel in 20 per cent, terminal ileum in
20 per cent, ileocolonic in 34 to 52 per cent, Crohn's
colitis in 10 to 30 per cent and anorectal in 6 per cent
of children.

In 95 per cent of ulcerative colitis, the process in-
volves the rectum with varying degrees of proximal ex-
tension, resulting in categories of disease: distal
proctitis or rectosigmoid, left colon and extensive co-
litis that involves the transverse colon and pancolitis
(Michener et al., 1979). The main sites of involvement
in our children with ulcerative colitis were total colon
in 4(40%), up to the splenic flexure in 2(20%), rectosig-
moid in 3(30%) and rectum only in one (10%). Michener
et al. (1979) observed that pancolitis was the most com-
mon form (62 per cent), while disease localized to the
left colon (22 per cent) and rectum (15 per cent) oc-
curred less frequently.

In general, children with pancolitis have a more se-
vere course. Toxic megacolon, perforation and sepsis

233

are the serious complications, which occur in only 2
to 4 per cent of children with pancolitis and are usually
precipitated by procedures such as barium enema or
extensive endoscopy. The prognosis of proctitis or
proctosigmoiditis in children was not as favorable as
for the patients who are adults at the time of onset
of the proctitis or proctosigmoiditis. Approximately one
third of the patients with childhood onset appear to
have a much more chronic course, frequent exacer-
bations, and extension of disease (Gryboski, 1986; Mir-
Madjlessi et al., 1986).

Prednisone (I to 2 mg/kg/day) is the most effective
form of therapy for small bowel and ileocolonic Crohn's
disease, whereas the combination of prednisone and
sulfasalazine (50 to 100 mg/kg/day) is the most effec-
tive in colonic Crohn's disease (Kirschner, 1988). After
induction of remission and/or symptomatic improve-
ment, the dose of prednisone is reduced over four to
six weeks followed by a complete cessation if possi-
ble. Sulfasalazine is administered beginning at a low
dosage, for one or two years, depending on the course
of the disease. '

Metronidazole was used in our 3 patients with
Crohn's perianal lesions.

Since 1975, metronidazole has been successfully
used to treat Crohn's disease. The usual dose in chil-
dren is 20 mg/kg/day to a maximum dose of 750 to
1500 mg/day.

Azathioprine or 6-mercaptopurine have been used
as adjunctive therapy in Crohn’s children to maintain
remission while weaning steroids. Azathioprine (50 to
100 mg/day) is usually continued for 3 to 12 months
after steroids are tapered and then discontinued
(Michener and Wyllie, 1990). Because of the potential
risk of lymphoma, leukopenia, and pancreatitis, these
medications are usually reserved for children who are
steroid-dependent, those with extensive nonresecta-
ble disease, or those who have had prior resections
(Kirschner, 1988).

In many respects management of ulcerative colitis
in childhood present fewer problems than Crohn's dis-
ease, in that diagnosis is easier, proctocolectomy is
curative, medical treatment is more clearly defined, and
growth retardation much less common. Children are
more likely to have active and more extensive diease
than adults however, with 90% having moderate to se-
vere disease (Ament, 1975).

For patients with mild ulcerative colitis, oral sulfasala-
zine (75 mglkg/day, maximum 2 to 3 g/day) is an ef-
fective treatment. Starting dose is usually 25 mg/kg/day
and is increased to the maintenance dose over sever-
al days to minimize potential side effects.
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For patients with more severe disease, oral predni-
sone (I to 2 mg/kg/day, maximum 40 to 60 mg/day)
is effective. To minimize side effects, the dose can be
given once a day in the morning if it is effective. We
tried once a day steroid therapy in a few patients but
it was ineffective. Steroids were administered on a
divided dose basis. Tapering off steroids can be done
by a reduction of 2.5 to 5.0 mg/week after remission
is achieved. As the dose of prednisone is reduced, sul-
fasalazine is added for the maintenance of remission.
Steroids are usually discontinued but there is some
evidence that maintaining low-dose alternate-day ther-
apy may be helpful in maintaining remission (Kirsch-
ner, 1988). In some of our patients, long term low dose
therapy was needed to maintain remission after 4 to
6 weeks' steroid therapy and side effects could not be
avoided, although alternate-day steroid was admin-
stered to prevent them. Administration of long term
corticosteroids on an alternate day basis may lessen
growth suppression but colectomy was recommend-
ed for a child requiring a dose sufficiently high to
produce significant side effects.

Hydrocortisone enemas were beneficial as treatment
for patients with the distal colon form of ulcerative co-
litis, whether proctitis or proctosigmoiditis (Truelove,
1956). More recently, 5-aminosalicylate (the active com-
ponent of sulfasalazine) and tixocortol (rapidly metabo-
lized steroid) enemas have undergone clinical trials in
the treatment of left-side disease (Karp and Targan,
1988).

Seven of 12 patients with Crohn's disease and two
of 10 patients with ulcerative colitis were operated on.
During the last 30 years, one of the major advances
in the therapy of inflammatory bowel disease has been
the development of newer and better surgical opera-
tions. In ulcerative colitis, subtotal colectomy with an
ileorectal or ileal anal anastomosis will make the pa-
tient well (Lavery et al., 1983). Our two patients with
pancolitis who underwent total colectomy tolerated the
frequent stool pattern remarkably well. Indications of
surgery for IBD are complications such as obstruction,
toxic megacolon, fistula, and abscesses. Surgery is in-
dicated particularly in children who do not respond
to medical treatment and show growth failure.

Younger patients have an increased rate of recurrence
as defined by the need for a definitive surgical proce-
dure, compared with adults. Those under 20 years of
age have a probable recurrence rate of 70% compared
with 30% over 40 years, showing the more aggressive
nature of Crohn’s disease in the pediatric population
(Cooke, 1981).

The mortality of Crohn's disease diagnosed during
childhood was 2.4 to 13% in other reports (Farmer and
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Michener, 1979; Puntis et al., 1984). Of 22 children with
IBD in the present study, one patient with Crohn’s dis-
ease died of bleeding associated with hemorrhagic ero-
sive gastritis and liver problems during follow-up. At
last follow up, a good state of health with almost no
active disease was noted in 8(36%), a fair state of health
with mildly active disease in 10(45%), and a poor state
of health with limitations of daily activities in 3(13%).

REFERENCES

Allan RN: Extra-intestinal manifestations of inflammatory
bowel disease. Clin Gastroenterol 12:617-632, 1983.
Ament ME: Inflammatory disease of the colon: Ulcerative
colitis and Crohn’s colitis. ] Pediatr 86:332, 1975.
Basu MK, Asquith P: Oral manifestations of inflammatory

bowel disease. Clin Gastroenterol 9:307, 1980.

Burbige EJ, Huang SS, Bayless TM: Clinical manifestations
of Crohn’s disease in children and adolescents. Pediatr
55:866, 1975.

Chong SKE Blackshow AJ, Boyle S et al.: Histologic diagno-
sis of chronic inflammatory bowel disease in childhood.
Gut 26:55, 1985.

Cooke WT. Factors in the management of Crohn’s disease:
a discussion paper. ] Roy Soc Med 74:753-758, 1981.

Edwards FC, Truelove SC: The course and prognosis of ul-
cerative colitis: Part Ill complications. Gut 5:1-15, 1964.

Farmer RG, Michener WM: Prognosis of Crohn'’s disease with
onset in childhood or adolescence. Dig Dis Sci
24:752-757, 1979.

Geboes K, Desmet V, DeWofl-Peters C et al.: The value of
endoscopic biopsies in the diagnosis of Crohn’s disease.
Am ] Gastroent Colon Rect Surg 29:21-28, 1978.

Greenstein AJ, Janowitz HD, Sachar DB: The extra-intestinal
complications of Crohn’s disease in ulcerative colitis: A
study of 700 patients. Medicine 55:401-12, 1976.

Gryboski JD: Extension of proctosigmoiditis in children. ]
Pediatr Gastroenterol Nutr 5:842, 1986.

Gryboski JD, Hillemeier C: Inflammatory bowel disease in
children. Med Clin N Am 64:1 185-1202, 1980.

Gryboski JD, Spiro HD: Prognosis in children with Crohn's
disease. Gastroenterol 74:807, 1978.

Hamilton JR, Bruce GA. Abdourhaman M, Gall DG: Inflam-
matory bowel disease in children and adolescents, Adv
Pediatr 26:311-341, 1979.

Hogan W], Hensley GT, Greenen JE: Endoscopic evaluation
of inflammatory bowel disease. Med Clin N Am
64:1083-1102, 1980.

Karp LC, Targan SR: New enema treatments for inflamma-
tory bowel disease. Dig Dis Sci 33:85-87, 1988.

Kelts DG, Grand RJ: Inflammatory bowel disease in children
and adolescents. Curr Probl Pediatr 10:1-40, 1980.
Kelts DB, Grand R}, Shen G et al.: Nutritional basis of growth

failure in children and adolescents with Crohn’s disease.
Gastroenterol 81:829, 1981.
Kim YS, Ha JH, Seo JK: The abdominal tuberculosis in chil-



Inflammatory Bowel Disease in Children

dren. | Korean Pediatr Assoc 31:1594-1602, 1988.

Kirschner BS: Inflammatory bowel disease in children. Pediatr
Clin N Am 35(1):189-208, 1988.

Kirschner BS, Klich JR, Kalman SS et al.: Reversal of growth
retardation in Crohn’s disease with therapy emphasiz-
ing oral nutritional restitution. Gastroenterol 80:10, 1981.

Kirschner BS, Voinchet O, Rosenberg IH: Growth retardation
in children with inflammatory bowel disease. Gastroen-
terol 75:504, 1978.

Kirsner JB: Inflammatory bowel disease: Consideration of
etiology and pathogenesis. Am ] Gastroenterol 65:253,
1978.

Kirsner JB, Shorter GR: Recent developments in “nonspecific”
inflammatory bowel disease. N Engl ] Med 306:775-785,
1982.

Korelitz BI, Coles RS: Uveitis (iritis) with ulcerative colitis and
granulomatous colitis. Gastroenterol 52:78, 1967.

Lavery IC, Michener WM, Jagelman DC: lleorectal anasto-
mosis for inflammatory bowel disease in children and
adolescents. Surg Gynecol Obstet 157:553-336, 1983.

Layden T, Rosenberg ], Nemchansky B et al.. Reversal of
growth arrest in adolescents with Crohn’s disease after
parenteral alimentation. Gastroenterol 70:1017, 1976.

Lindsey CB, Schaller ]JG: Arthritis associated with inflamma-

tory bowel disease in children. ] Pediatr 84:16-20, 1974. .

Marcowitz ] et al.: Perianal disease in children and adoles-
cents with Crohn’s disease. Gastroenterol 86:829, 1984.

McGovern V, Goulston S: Crohn’s disease of the colon. Gut
9:164-176, 1968.

Michener WM, Gage RP. Sauer WG et al.: The prognosis of
chronic ulcerative colitis in children. N Engl ] Med
265:1075-1079, 1971.

Michener WM, Farmer RG, Mortimer EA: Long-term prog-
nosis of ulcerative colitis with onset in childhood or
adolescence. ] Clin Gastroenterol 1:301, 1979.

Michener WM, Wyllie R: Management of children and adoles-
cents with inflammatory bowel disease. Med Clin N Am
74:103-117, 1990.

Mir-Madjlessi SH, Michener WM, Farmer RG: Course and
prognosis of idiopathic ulcerative proctosigmoiditis in
young patients. ] Pediatr Gastroenterol Nutr 5:570, 1986.

Motil K, Grand R]: Ulcerative colitis and Crohn’s disease in
children. In: Kirsner JB, Shorter RG. Inflammatory bowel

235

disease. 3rd ed., Lea & Febiger, Philadelphia. 227, 1988.

Passo MH, Fitzgerald JE, Brandt KD: Arthritis associated with
inflammatory bowel disease in children: Relationship of
joint disease to activity and severity of bowel lesion. Dig
Dis Sci 31:492, 1986.

Patterson M. Castiglioni L, Sampson L: Chronic ulcerative
colitis beginning in children and teenagers: A review of
forty-three patients. Dig Dis Sci 16:289-297, 1971.

Postuma R, Moroz S: Pediatric Crohn’s disease. ] Pediatr Surg
20:478-482, 1985.

Puntis ], McNeish AS, Allan RN: Long term prognosis of
Crohn’s disease with onset in childhood and adolescence.
Gut 25:329-336, 1984.

Rankin GB, Watts HD, Melnyk CS; Kelly ML: National cooper-
ative Crohn’s disease study: extraintestinal manifestations
and perianal complications. Gastroenterol 79:914-920,
1979.

Smith JN, Winship DH: Complications and extraintestinal
problems in inflammatory bowel disease. Med Clin N Am
64:1161-71, 1980.

Steinfeld JL, Davidson JD, Gorden RS, Green FE: The mechan-
isms of hypoproteinemia in patients with regional ente-
ritis and ulcerative colitis. Am | Med 29:405-416, 1969.

Strobel CT, Byrne W], Ament ME: Home parenteral nutri-
tion in children with Crohn's disease: An effective
management alternative. Gastroenterol 77:272, 1979.

Teague R, Waye J:Endoscopy in inflammatory bowel disease.
In: Hunt R, Waye ] eds., Colonoscopy: Techniques, Clini-
cal practice and colour Atlas. Chapman and Hall. Lon-
don. 343-362, 1981.

Truelove SC: Treatment of ulcerative colitis with local
hydrocortisone. Br Med ] 2:1267, 1956.

Van Hess HP. Van Elteren PH, Van Lier HJ et al.. An index
of inflammatory activity in patients with. Crohn’s disease.
Gut 21:279-286, 1980.

Waye ]D: Endoscopy in idiopathic inflammatory bowel dis-
ease. In: Kirsner JB, Shorter RG. Inflammatory bowel dis-
ease. 3rd ed., Lea & Febiger, Philadelphia. 353, 1988.

Williams C, Waye J: Colonoscopy in inflamunatory bowel dis-
ease. Clin Gastroenterol 7:701-717, 1978.

Whelan G: Epidemiology of inflammatory bowel disease.
Med Clin N Amer 71:1-12, 1990.



