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Aim: To evaluate the outcome and morbidity after major surgical interventions for inflammatory bowel
disease (IBD).
Methods: Retrospective case note analysis of 227 children referred to a tertiary referral centre between 1994
and 2002 for treatment of IBD.
Results: 26 of 125 children with Crohn’s disease (21%) required surgical management. 13 with disease
proximal to the left colon underwent limited segmental resections and primary anastomosis, without
significant morbidity. Primary surgery for 13 children with disease distal to the transverse colon included 6
subtotal-colectomies or panprocto-colectomies. All seven children undergoing conservative segmental
resections (three with primary anastomosis, four with stoma formation), required further colonic resection or
defunctioning stoma formation. All three children undergoing primary anastomosis developed a leak or
fistula formation. 22 of 102 children with ulcerative colitis (22%) required surgery. Definitive procedures
(n = 17) included J-pouch ileoanal anastomosis (n = 11), ileorectal anastomosis (n = 2), straight ileoanal
anastomosis (n = 3), and proctectomy/ileostomy (n = 1). Five children await restorative surgery after subtotal
colectomy. Median daily stool frequency after J-pouch surgery was 5 (range 3–15), and 10 of 11 children
reported full daytime continence. All three children with straight ileoanal anastomosis had unacceptable stool
frequency and remain diverted.
Conclusion: The complication rate after resectional surgery for IBD was 57% for Crohn’s disease, and 31% for
ulcerative colitis. In children with Crohn’s disease, limited resection with primary anastomosis is safe proximal
to the left colon. Where surgery is indicated for disease distal to the transverse colon, subtotal or
panproctocolectomy is indicated, and an anastomosis should be avoided. Children with ulcerative colitis had
a good functional outcome after J-pouch reconstruction. However, the overall failure rate of attempted
reconstructive surgery was 24%, largely owing to the poor results of straight ileoanal anastomosis.

T
his study examines the surgical presentation and manage-
ment of a cohort of children with inflammatory bowel
disease (IBD), with particular reference to surgical mor-

bidity in Crohn’s disease, functional outcome and quality of life
(QOL) after reconstructive surgery in ulcerative colitis.

MATERIALS AND METHODS
The case records of 227 children treated for IBD at the Royal
Liverpool Children’s Hospital NHS Trust, Liverpool, UK,
between January 1994 and December 2002, were reviewed
retrospectively. During this period the medical management
(AMD, DHC), although individualised, was broadly consistent,
and there were no fluctuations in the rate of surgical referral.
Children with Crohn’s disease were treated with courses of
enteral feeding, steroids, azathioprine, 5-aminosalicylic acid (5-
ASA) and occasionally antibiotics. Infliximab was not used
during the study period. Steroids, azathioprine and 5-ASA were
the mainstay for treatment of children with ulcerative colitis.
Elective surgical procedures for children with IBD were
confined to two surgeons (GLL, CTB). A group of 48 children
underwent major surgery for IBD. This group was defined by
requirement for laparotomy, and thus excluded children
undergoing anaesthesia for gastrostomy or central venous line
placement, endoscopy, or drainage of a perianal septic focus.
Medical management after resectional surgery for Crohn’s
disease was continued with maintenance azathioprine and 5-
ASA.

Children undergoing surgery for Crohn’s disease were
categorised into two groups, based on predominant disease
location. In group 1 (13 children), disease was proximal to the
left colon (superior mesenteric artery territory). In group 2 (13
children), there was significant disease in the distal colon

(inferior mesenteric artery distribution). Postoperative morbid-
ity, symptom-free interval and requirement for subsequent
surgical interventions were recorded. Postoperative morbidity
was also recorded for 22 children undergoing colectomy for
ulcerative colitis. Children who completed reconstructive
surgery were assessed for functional outcome by clinical
interview using a simple verbal analogue score for QOL,
continence, defaecation sensation and overall satisfaction. The
median follow-up period was 20 (range 4–101) months.

RESULTS
During the 8-year study period, 125 children (74 male, 51
female) with Crohn’s disease, and 102 children (35 male, 67
female) with ulcerative colitis were treated at the Royal
Liverpool Children’s Hospital, which provides tertiary level care
for children with IBD.

Presentation
In all, 26 (21%) children required a major surgical intervention
for Crohn’s disease (fig 1), including four who had an acute
surgical presentation (two intestinal obstruction, two suspected
appendicitis), and two who required surgery as a result of
complications of endoscopic procedures (leakage from percu-
taneous endoscopic gastrostomy, and colonoscopic perfora-
tion). The remaining 20 children required surgery for failure of
medical therapy (median duration 27.5 months, range 15–
85 months), and included two children in whom the primary
indication was severe perianal disease.

Abbreviations: 5-ASA, 5-aminosalicylic acid; IBD, inflammatory bowel
disease; IPAA, ileal pouch anal anastomosis; MCR, major colonic
resection; SCR, segmental colonic resection; QOL, quality of life
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A total of 22 (22%) children required surgery for ulcerative
colitis (fig 2). The most common indication for colectomy was
failure of medical therapy. In these 18 children, the median
duration of medical therapy was 16 (range 1–50) months. In
four children the indication for surgery was toxic megacolon. In
these children the median duration of medical therapy was only
1.5 (range 1–8) months, suggesting a more aggressive disease
course.

A positive family history for IBD was reported in 35% of
children undergoing surgery for ulcerative colitis and 26% of
children for Crohn’s disease.

Disease onset and location
The median age at onset of symptoms in the surgical group was
10 (range 1–16) years for children with Crohn’s disease, and 11
(range 3–16) years for those with ulcerative colitis. The median
time for diagnosis of Crohn’s disease was 7 (range

1–36) months, and 4 (range 1–96) months for children with
ulcerative colitis. Most children with ulcerative colitis had
pancolonic disease at surgical presentation. Inflammation was
confined to the left colon in four children, and to the
rectosigmoid in a single child. Extensive backwash ileitis was
a feature in two children. Macroscopic Crohn’s disease was seen
in the small bowel (n = 2), ileocaecal region (n = 8), and colon
(n = 10), and was panenteric in 6 children.

Surgical procedures—Crohn’s disease (group 1)
Primary surgery for children in group 1 (proximal disease;
n = 13, fig 1) included eight right hemicolectomies, and two
small bowel resections. All procedures were uncomplicated. The
median symptom-free interval was 9 (range 1–52) months, and
no further surgical interventions have been required for a
median follow-up period of 13 (range 1–69) months. In all, one
child with proximal Crohn’s colitis required oversewing of an

Group 2: Distal colitis (13)20 for failure medical therapy
6 emergency procedures

Group 1: Proximal disease (13)

Right hemicolectomy (rt hemi)  8
Small bowel resection (SBR)     2
Oversew sigmoid perforation   1
rt hemi/SBR/stoma                 1
rt hemi/strictureplasty       1 (1*)

Crohn’s disease
      (125)

Major 
surgery 
 (26)

Major colonic resection (6) 
panproctocolectomy       2
subtotal colectomy         4 (1†)
 (1‡)

Limited segmental resection (7)
With anastomosis         3 (3†)
With stoma                  4 (4†)

Poor outcome (7)

Further colectomy     6
Intensified drug Rx   1

Further colonic surgery (1)

Proctectomy                 1

Figure 1 Flow diagram for children with
Crohn’s disease. *Multiple surgical
procedures required. �Further colectomy or
intensified medical treatment required for
colitis. `Late death from central line
complication.

Reconstructive surgery (13)
IPAA    8
Straight IAA   2 (2*)
Ileorectal anastomosis 2
Permanent ileostomy 1†

Panproctocolectomy (4)
IPAA                       3 
(1‡)
Straight IAA             1*

18 for failure of medical therapy
4 for toxic megacolon

Surgery (22)Ulcerative
 Colitis (102)

Subtotal colectomy (18)
Figure 2 Flow diagram for children with
ulcerative colitis. *Three children required
return to ileostomy for intractable frequency.
�Permanent ileostomy due to short vascular
pedicle. `Marked frequency due to
recalcitrant pouchitis.
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endoscopic perforation in the sigmoid colon, and has required
no further surgical intervention over 69 months follow-up. Two
children with severe panenteric disease had more extensive
primary surgery. The first child had right hemicolectomy
combined with small bowel resection and stoma formation,
and awaits restoration of continuity. The second child had right
hemicolectomy combined with small bowel strictureplasty in
two areas. This was complicated by leakage from a stricture-
plasty site, resulting in a total of nine further operations over
48 months, with prolonged total parenteral nutrition support
for intestinal failure, before restoration of continuity and full
enteral nutrition was finally established.

Surgical procedures—Crohn’s disease (group 2)
Children in group 2 (distal colitis; n = 13, fig 1) with significant
distal colitis at surgical presentation, were managed either by
major colonic resection (MCR; sub-total or panproctocolect-
omy), or by more limited segmental colonic resections (SCR).

Limited SCRs were performed in seven children. Further
surgery was required in six children, and none enjoyed respite
from intensive medical therapy including steroids. A total of
three children underwent SCR with anastomosis, of which two
developed a leak from the anastomosis, and the third child
presented later with a colovesical fistula. The remaining four
children had SCR incorporating stoma formation. Conversion to
subtotal colectomy was required for failure of medical therapy
in two children, and a third child came to panproctocolectomy
after two segmental resections, complicated by development of
a colocutaneous fistula and persisting severe perianal disease.
The other child had two segmental resections, and has
persisting symptoms from the retained colon with ongoing
requirement for steroid enemas.

MCRs were performed in six children. After primary
panproctocolectomy, two children were completely asympto-
matic on minimal medical therapy (16 and 24 months follow-
up). Two children had subtotal colectomy and ileostomy
formation. One remains asymptomatic (11 months follow-
up). The second developed symptoms from the retained rectum
after 30 months, and also required revision of the ileostomy.
After proctectomy, the child has remained symptom-free for
36 months. In two children the initial diagnosis made was
ulcerative colitis, and both had subtotal colectomy with
ileostomy. One required revisional surgery for an ileostomy
stricture at which time the diagnosis of Crohn’s disease was
made. The second had proctectomy and restorative surgery
complicated by anastomotic leakage at closure of ileostomy. At
this time, the diagnosis was revised to Crohn’s disease.
Subsequent adhesion obstruction episodes and ileostomy
complications for .9 years required several operations. Sadly,
the patient died following an acute complication of central line
insertion.

Surgical procedures—ulcerative colit is (n = 22)
The most common primary surgical intervention was subtotal
colectomy and ileostomy (18 children), leaving the rectal stump
oversewn just above the peritoneal reflection (fig 2). The
alternative option, used in four children, was panproctocolect-
omy with primary reconstructive ‘‘pouch’’- or ‘‘straight’’-
ileoanal anastomosis, protected by a temporary ileostomy.
Staged reconstructive surgery was performed in 13 of the 18
children who underwent subtotal colectomy. The median delay
to reconstructive surgery was 17 (range 7–57) months.
Reconstructive surgery has been deferred indefinitely in five
children.

Reconstructive surgery, whether primary or delayed, com-
prised ileal pouch anal anastomosis (IPAA, 11), straight
ileoanal anastomosis (n = 3) and ileorectal anastomosis

(n = 2). An ileoanal anastomosis was attempted and aban-
doned for permanent ileostomy in one child because of
excessive tension on the terminal ileal vascular pedicle. With
the exception of two children undergoing ileorectal anastomo-
sis, reconstructive surgery involved abdominal proctectomy
combined with transanal sphincter-preserving mucosectomy,
and was completed with a handsewn anastomosis. In all cases
formation of a J-pouch was the ideal, but where tension on the
vascular pedicle was severe, a straight ileoanal anastomosis was
performed. All ileoanal anastomoses were covered by a
temporary diverting ileostomy, which was closed at a median
period of 3 months.

Functional outcome after reconstructive surgery for
ulcerative colitis
The two children with ileorectal anastomosis continue to
require maintenance therapy, report a stool frequency of 4.5
per day and will require life-long cancer surveillance assuming
that their rectal disease remains quiescent.

Reconstructive surgery was not technically possible in a
single child after proctectomy. All three children with straight
ileoanal anastomoses required stoma reformation for intract-
able frequency and poor control. Thus, 4 of 17 children (24%)
have a permanent stoma after failure of reconstructive surgery.

J-pouch ileo-anal anastomosis was performed in 11 children
(3 one-stage, and 8 two-stage procedures). Transient pouch-
anal strictures were successfully dilated in two children, and
deteriorating pouch function due to pouchitis has been
observed in a further child. The median daily stool frequency
is 5 (range 3–15), with 10 of 11 children reporting full daytime
continence. In all, 10 of 11 children reported a significantly
improved QOL after surgery, with a single child reporting no
change.

Surgical complications and recurrence of Crohn’s
disease
Children undergoing surgery for Crohn’s disease had a 57%
complication rate, mainly from sepsis, adhesions and stomal
complications. Secondary surgery was required for recurrent
Crohn’s disease in 38% of the children in this series. In children
with ulcerative colitis, 21 of 67 operations (31%) were for
complications of definitive surgery. Adhesion obstruction and
stomal complications were excessively common. One child had
a lower limb compartment syndrome and required fasciotomies
and extensive muscle debridement resulting in considerable
functional impairment.

DISCUSSION
The requirement for major surgical intervention in reported
series of paediatric Crohn’s disease1–4 ranges from 21% (this
study) to 79%.4 This discrepancy may reflect varying lengths of
follow-up, or improving medical management over time. A
more useful indicator is likelihood of surgery in relation to
symptom duration. Suggested figures are 29% after 3 years,1

and 47–50% after 5 years.1 4

Surgical treatment of Crohn’s disease may relieve symptoms
in the short term and optimise growth potential if appropriately
timed,5 but it does not prevent disease recurrence quoted as
50% at 2 years in one paediatric series.5 In our experience the
median symptom-free interval was only 9 months, and 38% of
children had required secondary surgery for recurrent disease.
This possibly reflects a high incidence of colonic disease in this
series. Surgery carries a high reoperative complication rate (36%
in this study), with septic intrabdominal complications
particularly associated with steroid therapy, surgery for
intestinal fistulae, abdominal abscess at presentation and low
serum albumin.6
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Macroscopic disease is conventionally subdivided into small
bowel, ileocaecal and colonic sites, with panenteric disease
incorporating multiregional involvement. This descriptive clas-
sification has prognostic significance. Unsurprisingly, children
with panenteric disease have the worst relapse rate.7 8 Children
undergoing small bowel and ileocaecal resections can have
prolonged asymptomatic intervals, with one study reporting a
4-year median recurrence-free period.8 Colonic resection is
associated with a less favourable outcome. The same study
reported only a 1-year recurrence-free interval,8 and others
confirm a higher reoperation rate in Crohn’s colitis.3 A large
adult series of colonic Crohn’s disease suggests a 50% 10-year
resection rate with half eventually requiring an ileostomy.9

These observations concerning colonic disease deserve careful
scrutiny as the choice of operation may influence outcome as
much as disease severity or natural history.

We chose to classify patients into two groups based on the
presence or absence of significant distal colitis. This was based
on an impression that limited bowel resections with primary
anastomosis up to and including the right colon were
associated with minimal surgical morbidity. The results of
group 1 patients confirm this. A single patient had significant
morbidity after a leak from a strictureplasty site. There is little
experience in the paediatric surgical literature regarding
strictureplasty, although good results have been reported.10

Group 2 patients with distal colonic involvement were
subclassified depending on the nature of their colonic resection
(MCR vs SCR). Despite small numbers, our results suggest a
better prognosis after MCR and avoidance of anastomosis.
Davies et al7 similarly suggest an increased relapse rate after
segmental resection or loop ileostomy alone. Support for the
concept of MCR is also given by other paediatric series.1 3 11

However, Andersson et al12 have expressed a contrary opinion
arguing in favour of SCR, although from a predominantly adult
experience.

Two patients in our series had colostomies fashioned
primarily for severe perianal disease in association with left-
sided colitis. Conservative surgery is indicated for perianal
disease,13 14 except in situations of uncontrolled sepsis, recalci-
trant anal stricture or sphincter destruction.15

Surgery was required in 22% of the children treated for
ulcerative colitis in this series. The indications for surgery
included toxic megacolon and failure of medical therapy
(principally steroid-resistant colitis and growth impairment).
The surgical treatment of ulcerative colitis has been revolutio-
nised by the description of the IPAA by Parks and Nichols in
1978.16 The IPAA combines acceptable stool frequency with
near normal continence, and now represents the gold standard
in surgical management. Straight ileaoanal anastomosis was
described in 1947,17 and is still advocated by some experts.18 19

In this series, straight ileoanal anastomosis was performed
where an IPAA was considered to be under excessive tension.
In the light of the dismal outcome with this technique, we feel
that the risk of tension on the anastomosis should be accepted
to achieve an IPAA with a covering ileostomy. The opinion from
the literature also favours the IPAA in most comparative series
in children.20–22 The ileal J-pouch anal anastomosis is recom-
mended by virtue of its simplicity, and its durable functional
outcome in the larger paediatic series.21–26

As an alternative to proctectomy, the ileorectal anastomosis
provides an excellent functional outcome, but long-term
treatment may be required for proctitis and regular endoscopic
surveillance for dysplasia/cancer. The IPAA is associated with
reduced female fertility,27 although pouch function itself seems
to be unaffected by pregnancy.28 Fertility considerations in
females represent the main reason for continuing use of the
ileorectal anastomosis.

Most children and their parents have time to consider the
implications of surgical treatment for ulcerative colitis, as
colectomy is rarely required as an emergency procedure.
Advising the family on surgical options is paramount. It is
important to stress the high overall complication rate of both
initial and reconstructive surgery, with a figure of 50% being
both reasonable and honest.23 Most complications relate to
wound sepsis and are probably partly attributable to long-term
steroid use. However, the risk of adhesion obstruction is
approximately 30%,23 24 and complications related to the
ileostomy are also frequent, especially if a loop ileostomy is
used.29

The cumulative rate of pouch failure is 15% at 10–15 years.30

Causes of failure include sepsis, pouch-vaginal fistula, unsus-
pected Crohn’s disease, anastomotic stricture, retained rectum,
small volume reservoir and pouchitis. Failure may necessitate
excision of the pouch and possibly permanent ileostomy. Given
the occasional need for long-term ileostomy due to pouch
failure, it can be argued that living with and adapting to life
with a stoma for a period of time is important before
undergoing reconstructive surgery. This represents an impor-
tant argument for staging restorative surgery. Despite this some
families will want to have single-stage IPAA, to reduce both the
number of procedures and time spent with a stoma. This
approach is perfectly reasonable provided the nutritional
condition of the child is good, and the colitis is well controlled
in the short term.

The ethical question of whether paediatric or adult surgeons
should be performing reconstructive surgery is clearly impor-
tant. A recent audit undertaken by the authors on behalf of the
British Association of Paediatric Surgeons has shown that
arrangements for joint operating with adult surgeons are
established in 55% of paediatric surgical centres. The median
experience with IPAA for responding paediatric surgeons was
0.7/year of consultant practice (unpublished data). These data
support the concept of shared care and well organised
transition between paediatric and adult services.

In our experience of childhood IBD, a multi-disciplinary
approach is invaluable in making decisions regarding surgical
management. A conservative surgical strategy serves well
where Crohn’s disease is located proximal to the left colon. In
this situation anastomosis is safe. A case for more aggressive
colonic resection and avoidance of anastomosis is made where
there is significant distal colitis. Similarly, excellent functional

What is already known on this topic

N Surgery for inflammatory bowel disease is associated
with a high complication rate, and a significant
recurrence rate for Crohn’s disease.

N Indications for surgery include failure of medical therapy
(including delayed puberty and drug intolerance), toxic
megacolon, bowel perforation, obstruction, enteric fistula
and abdominal abscess.

What this study adds

N Subtotal or panproctocolectomy is appropriate in refrac-
tory distal Crohn’s colitis, rather than conservative
segmental resections.

N Ileal pouch anal anastomosis is associated with an
acceptable outcome in children and is the preferred
reconstructive surgical option.
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and QOL outcomes can be obtained in ulcerative colitis from J-
pouch IPAA in childhood.
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