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Summary
As long as our understanding of ulcerative colitis is too limited to allow a more specific, diseasetargeted treatment, surgery will play an important
role in the management of these patients. Careful
interdisciplinary evaluation and counselling of patients with ulcerative colitis will permit to achieve
the goals on an individual basis with maximum
safety. Restorative proctocolectomy with an IPAA

has evolved as the procedure of choice among four
basic surgical options because it appears to be safe
and carries a low mortality. Although the associated morbidity is not negligible, functional results
are generally good and patient satisfaction is high.
Keywords: ulcerative colitis; surgery; quality of life;
pouch; ileostomy

Introduction
Ulcerative colitis is a complex chronic disease
that belongs to the group of idiopathic inflammatory bowel diseases. It is characterised by a relapsing and remitting course of an acute ulcerating inflammation of the colorectal mucosa. Although
our knowledge has greatly improved over the last
decades, many fundamental aspects of the pathophysiology and optimal management of ulcerative
colitis have yet to be elucidated. For this reason,
treatment largely remains unspecific and primarily
directed towards the relief of symptoms although

it is hoped that evolving understanding will permit
more specific treatments in the future. Approximately 30–45% of patients with ulcerative colitis
will at some point require operative treatment [1].
It is beyond the scope of this review to evaluate all
the latest basic science and clinical research findings in detail, nonetheless our goal is to outline the
role of current standard procedures and the various additional surgical options in the management
of these patients.

General information
Epidemiology
The incidence of ulcerative colitis in Western
countries is about 5–16 new cases per 100,000 per
year with an onset most commonly but not exclusively between 15–45 years of age [2–9]. The
prevalence ranges from 50–220 cases per 100,000.
Familial, geographic, ethnic and cultural variations
have been identified [5, 10]. In contrast to Crohn’s
disease, ulcerative colitis is favourably affected by
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ulcerative colitis
proctocolectomy
total abdominal colectomy
ileal pouch-anal anastomosis
ileo-rectal anastomosis
ileostomy (Brooke type)
continent ileostomy
primary sclerosing cholangitis
familial adenomatous polyposis

the use of nicotine, but the significance of this negative association remains unclear [11–13].
Pathology
The morphological picture of ulcerative colitis is distinct from that of Crohn’s disease although
there is a histopathological overlap in 15% of the
patients (indeterminate colitis) [14]. Ulcerative colitis is characterised by a superficial acute inflammation that is – except for toxic megacolon – limited to the mucosa and submucosa. Large mucosal
erosions and ulcers are present with margins that
may protrude into the lumen and form
pseudopolyps. Crypt abscesses characteristically
develop and may penetrate the superficial submucosa. Vascular congestion and haemorrhage are additional prominent features of acute episodes
whereas chronicity is characterised by distortion of
the crypt architecture (gland branching, shorten-
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ing, loss of parallel arrangement), Paneth cell
metaplasia, and infiltration of the lamina propria
with mononuclear cells.
The rectum is invariably affected, and the confluent inflammation with superficial ulceration extends proximally. However, sequential endoscopies, performed in the course of treatment of
patients with ulcerative colitis, reveal histological
patchiness of inflammation and rectal sparing in up
to 27% [15, 16]. There is a sharp demarcation between the affected distal colon and the more proximal unaffected colon. Based on the extent of
colonic involvement, the disease may thus be categorised into [1]:
– proctitis/proctosigmoiditis (45–60%);
– left-sided colitis (distal to the splenic flexure);
– extensive colitis (involving the transverse
colon);
– pancolitis (20%).
Ulceration in the distal ileum occurs in 10% of patients with pancolitis (backwash ileitis) and should
not be mistaken for Crohn’s disease. Although
backwash ileitis does not alter the surgical approach and typically disappears upon removal of
the colon [17], more recent data suggest a higher
susceptibility of these patients to develop ‘pouch’itis [18].
At any time, about 50% of patients are relatively asymptomatic, 30% present with mild symptoms, and 20% have moderate to severe symptoms
[19]. Many patients experience periods of complete remission, however, the cumulative probability of remaining relapse-free is only around 20%
after two years and decreases to less than 5% after
10 years. Chronically involved segments of the
colon lose their normal haustral folds and take on
a foreshortened, flat, and rigid pipe-like appearance (burned out colitis).
Symptoms and diagnosis
The clinical manifestations of ulcerative colitis vary with the severity of the disease in which frequent exacerbations and remissions are the rule.
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Typical complaints at presentation include diarrhoea and passage of mucous and blood per rectum. Certain patients may experience urgency incontinence when the diarrhoea becomes very explosive. General physical findings are unspecific
and directly related to the duration and presentation of the disease. Anorexia, weight loss, growth
retardation, anaemia, general debility, abdominal
pain, and fever are associated with a long-standing
or fulminant course of the disease.
The first steps towards establishing the diagnosis of ulcerative colitis are rigid or flexible sigmoidoscopy. In order to evaluate the extent of the
disease, colonoscopy with serial biopsies has replaced the historically predominant radiographic
studies and is now considered the best staging and
diagnostic procedure, in spite of the increased risk
of perforation in acute disease. Endoscopic examination reveals confluent disease extending proximally from the rectum with oedematous, hyperaemic and very friable mucosa. Depending on the
clinical picture on presentation (emergency), plain
abdominal films of the abdomen may be indicated
to rule out perforation or colonic dilatation (toxic
megacolon). Unfortunately, however, the extent of
the colonic diameter does not accurately predict
perforation [20]. Contrast studies of the colon,
such as barium or gastrograffin enema, may reveal
the mucosal pattern as well as foreshortening strictures of the colon. However, these procedures are
contraindicated in patients with acute disease as
they may precipitate deterioration with toxic dilatation. The role of newer imaging techniques
such as MRI and PET scans has not yet been defined, but they may play a role in the future if they
prove to be useful for the detection of fistulas or
skip lesions, for assessing the disease activity, and
for the differentiation between Crohn’s disease and
ulcerative colitis [21, 22].
The differential diagnosis of ulcerative colitis
includes, among others, Crohn’s disease, indeterminate colitis, ischaemic colitis, diverticulitis, and
infectious colitis. Negative stool cultures should
therefore be obtained.

Complications of the disease
Toxic megacolon
The incidence of this complication ranges between 5–7% of patients with ulcerative colitis, and
is usually associated with pancolitis. Around 50%
of the patients present with megacolon during
their first attack of ulcerative colitis [23, 24]. The
patients become acutely ill with fever, tachycardia,
leukocytosis, abdominal tenderness and distention. On examination, the abdomen is tender to
palpation in the region of the colon, and there may
be signs of an acute abdomen. Mortality of toxic
megacolon has historically been reported to range
from 15–30% but has fallen drastically in recent
years in parallel with a more aggressive clinical ap-

proach. Fatal outcome is closely related to a delay
of surgery, as well as to the occurrence of multiple
organ dysfunction syndrome (MODS) [25], and of
colonic perforation at presentation, the latter
being responsible for excessive mortality rates of
up to 40–60% as compared to 2–3% without perforation [26–28].
Perforation
Colonic perforation complicates ulcerative
colitis in about 3–5% and typically occurs in the
setting of toxic megacolon [20, 26]. Perforation
may also be seen at a much lower frequency of
about 1% in the absence of colonic dilatation and
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is most commonly located in the sigmoid colon
[29]. Some of these cases may be related to instrumentation of the colon (eg, colonoscopy). Despite
its low incidence, free perforation is associated
with more deaths than any other complication [20,
28] and should therefore be avoided with early surgery. Corticosteroid medication may mask the
symptoms otherwise associated with faecal peritonitis.
Bleeding
Although rectal bleeding is the most common
complaint of patients with ulcerative colitis, massive haemorrhage is a relatively rare complication
[30]. Establishing whether the source of bleeding
is proximal or distal to the beginning of the rectum is crucial for the clinical management.
Cancer
Ulcerative colitis is an established risk factor
for developing colorectal cancer [31]. In addition,
an association with a higher incidence of lymphoma with a standardised incidence ratio of up to
8.8% has been suggested [32, 33], but also questioned by other studies [34]. The extent of colonic
involvement and the duration of the disease are
positively correlated with cancer risk [35]. Age and
extent of disease at diagnosis are independent risk
factors, whereas the disease activity does not appear to be correlated with cancer risk [31]. In addition, a positive family history of colorectal cancer and the presence of primary sclerosing cholangitis are independent hazards [36–41]. The true incidence of colitis-associated cancer, however, is
still a matter of controversy and varies considerably between population-based studies and studies
carried out at tertiary referral centers [31, 37,
42–44]. After 10 years follow-up, 5% of patients
have developed cancer. The risk after 10 years increases with 2% per year and reaches about 25%
after 20 years.
In contrast to sporadic colon cancer, cancers in
ulcerative colitis may not develop from colono-
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scopically recognisable adenomatous polyps but
rather arise from flat plaque-like dysplastic epithelium. This may be indistinguishable from adjacent non-dysplastic mucosa at endoscopy, particularly in the presence of extensive mucosal alterations with pseudopolyps. Severe dysplasia on
colonoscopic biopsy is associated with a cancer
present in the colon in 50% of patients [45, 46].
Cancers superimposed on ulcerative colitis are
often multifocal (20%), poorly differentiated
(50%), and present in an advanced stage (Stage III
or more) [46, 47].
Benign strictures are observed in less than
10% of patients with chronic ulcerative colitis [48,
49], and the presence of a stricture under these circumstances should be considered malignant until
proved otherwise. A colectomy should be strongly
advised even if biopsies are unrevealing or showing “only” dysplasia.
Extraintestinal manifestations
Extracolonic manifestations are present in
15–25% of the patients and involve the skeleton,
the skin, the eyes or the liver [50, 51]. They include
peripheral arthritis (15–20%), ankylosing
spondylitis and sacroiliitis (1–6%), skin lesions
(pyoderma gangrenosum, erythema nodosum),
hepatobiliary disease (pericholangitis, primary
sclerosing cholangitis 3–5%), ocular (anterior
uveitis, iritis, episcleritis), and cardiac complications (pericarditis). In children, chronic disease
may result in retarded growth and development.
Whereas peripheral arthritis, skin complications
and episcleritis often occur parallel with the course
of the colitis, spondylitis, sacroiliitis, cholangitis,
and uveitis appear to be more independent from
the bowel disease and hence do not respond to resection of the colon.
Patients with ulcerative colitis are at increased
risk to develop thromboembolic complications,
which appear to be related to a hypercoagulatory
state [52]. In some patients, colectomy causes the
hypercoagulopathy to resolve.

Medical management
The medical management of ulcerative colitis
will not be discussed in detail in this review, as
there are excellent summaries on the subject in the
literature [53–57]. Drugs in several different pharmacological categories are available to control the
patients’ symptoms, suppress the disease activity
and maintain remission. Antidiarrhoeal and antispasmodic agents may be sufficient for otherwise
asymptomatic individuals; in patients with acute
exacerbations, they are contraindicated in order to
prevent precipitation of toxic dilatation. Enemas
containing corticosteroids or 5-ASA (mesalamine,
olsalazine, sulfasalazine) are effective for patients
with limited disease (proctitis, left-sided colitis)
but are of little value for patients with more ex-

tensive disease or pancolitis. Oral administration
of 5-ASA and of prednisone are effective for the
treatment of mild to moderate ulcerative colitis
and to maintain its remission in 75–80% of the patients [58]. More severe forms of the disease with
systemic signs and symptoms or severe abdominal
pain may preferably be treated with parenteral
steroids or ACTH. The patients may require hospitalisation, intravenous nutritional support, and
transfusions. Association of corticosteroids with
long-term toxicity as well as steroid-refractory disease have led to a more frequent use of immunosuppressive drugs. Cyclosporine A [59, 60], azathioprine or 6-mercaptopurin [61] will frequently
induce and maintain remission although the latter
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may take three to six months to establish an effect.
More recent developments include treatment with
nicotine [62], thalidomid, or infliximab, as well as
several other emerging biological modifiers [63,

64]. The use of antibiotics remains controversial in
the medical management except for fulminant/
toxic colitis [65].

Surgical treatment – indications
Although the medical treatment for ulcerative
colitis is similar to that for Crohn’s disease, the surgical therapies differ completely. For this reason,
it is imperative that surgical therapies are based on
a diagnosis that has been confirmed histologically
[14]. The surgical treatment in patients with ulcerative colitis should aim to:
– cure the patient of the disease and thereby minimise exposure to side-effects of medical therapy;
– perform a reconstruction with low morbidity
whilst permitting a good quality of life.
The surgical approaches for achieving these goals
are shown in Figure 1. They are divided into two
major categories, dealing with the resection on the
one hand, and reconstruction on the other. Several
combinations between alternative choices in the
two categories are possible, but basically four surgical pathways have evolved. Each of these four options carries a number of inherent advantages and

Resection

Figure 1

Reconstruction

Overview of surgical
modules and their
combinations for the
management of ulcerative colitis.
▲

Proctocolectomy

disadvantages (see Table 2), and a careful counseling of the patients is therefore necessary.
Considering that not all patients with ulcerative colitis will have problems with their disease
and its conservative management, the central question is how to identify those who will benefit from
surgery and determining the correct timing for surgery. The selection criteria have undergone considerable revision over the last two decades. In the
past, when total proctocolectomy combined with
ileostomy was the only surgical option, intervention
was frequently delayed to the point where both lifestyle and health were remarkably compromised.
The decision-making process has remained complex, not only for medical reasons but also because
the patient is situated in the center between several
independent parties trying to manipulate the patient in one or the other way (see Figure 2). Performing safe surgery requires a qualified surgeon
who is familiar with the disease, the procedures, and
their complications.

Protection

Intestinal reconstruction
with pouch (IPAA)

One stage procedure:
No diversion

Intestinal reconstruction
without pouch (IRA,
straight IAA)

Two stage procedure:
Temporary diversion
with loop ileostomy

Rectum-sparing
total colectomy

Completion

Ileostomy
closure

End-ileostomy

Continent ileostomy
(Kock-/Barnett-/T-pouch)

Based on the information provided in the previous sections, three categories of indications for
surgery have evolved (see Table 1):

Figure 2
Complex interactions
between the ulcerative colitis patient
and his personal
environment.

Insurance

GastroEmployer

enterologist
Patient

Family/
friends

Surgeon

Life-threatening complications
These are certainly the most demanding to
manage. The decision to carry out surgery under
such circumstances, however, is usually not difficult to make. If a patient develops acute fulminant
illness with toxic megacolon, a colonic perforation
or massive bleeding and deteriorates despite maximised medical treatment, surgical intervention is
unquestionably indicated [66–68].
For toxic megacolon, aggressive medical ther-
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Table 1

Category

manifestation

Category system for
indications to surgery in ulcerative
colitis.

Life-threatening complications

toxic megacolon
colonic perforation
massive haemorrhage

Cancer-related

proven cancer
presence of epithelial dysplasia in biopsies
colonic “stricture”
cancerophobia

“Unacceptable” disease despite
adequate treatment

treatment refractoriness, frequent
recurrences/flare-ups, extra-colonic manifestations
chronic corticosteroid dependence
side effects/intolerance/complications from
medications, in particular steroids (catarract,
Cushing, osteoporosis, hypertension,
hyperglycemia, etc.)
unacceptable life style
(symptoms incompatible with expectations)

PC/IPAA

TC/IRA

PC/IS

Removing disease

+ to ++

(+)

++

++

Permanent stoma

–

–

+

+

External appliance

– / temp.

–

+

– to (+)

Continence

(+) to +

+

N/A

(+) to +

Continued symptoms of UC

(+)

++

–

–

Residual cancer risk

(+)

++

–

–

Table 2
Summary of the four
surgical options,
compared with regard to their advantages and disadvantages. For abbreviations: see footnote.

PC/CIS

Maintenance operations necessary

(+)

+

–

++

Sexual dysfunction

(+)

–

(+)

(+)

apy and intensive care management are initiated
and should include the use of corticosteroids, immunosuppressants (e.g. cyclosporine), and antibiotics. Sulfasalazine may be administered but has
not been of significant value in the setting of fulminant colitis. If a patient does not show a response
within three to five days or even worsens during
this period, an emergency operation should be performed. Even if the conservative management of a
severe attack has been successful to a certain point,
the risk for a subsequent colectomy is over 83%
[26, 69]. In these situations, the threshold for a surgical intervention should be rather low, and medical management should to be regarded as a preparation for imminent surgery.
Even in the case of an emergency operation,
surgical resection of the diseased organ is the preferred strategy, because it will eliminate the source
of sepsis. If a patient is in an acceptable general
condition, an attempt to perform a complete excision (proctocolectomy with reconstruction and diversion) may be appropriate in experienced hands
[70]. More often, however, a total abdominal
colectomy with end-ileostomy, sparing the rectum
and the pelvic dissection, are preferable [71]. Such
an operation is safe and does not run the risk of an
immediate reconstruction on the one hand, avoids
the “burning of bridges” on the other, and means
that a restorative completion proctectomy with
pull-through procedure may still be performed
after the recovery of the patient [72].
Turnball blowholes are of historical rather
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than practical interest [73, 74] and have never been
used in our hands. In this approach, which avoids
resecting a friable colon, the colon is decompressed and vented by a skin-level right transverse
and sigmoid colostomy as well as an ileostomy.
As has previously been mentioned, massive
haemorrhage is a rather uncommon complication
of ulcerative colitis [30]. It may be defined as a need
for transfusing more than a 6 units of packed erythrocytes without cessation of the bleeding. In this
situation, proctocolectomy with or without reconstruction is the operation of choice since sparing
the rectum can result in missing the source of continued bleeding in 12% of patients [75].
Overall, emergency colectomy has shown an
obvious trend towards safer surgery and the associated mortality has dropped from 19–30% [76,
77] to 0–1% in most of the recent series [70, 78].
Cancer risk, cancer or cancerophobia
Patients with symptomatic ulcerative colitis
for more than 7 years should enter a surveillance
programme and undergo two-yearly or better annual colonoscopy with multiple biopsies looking
for epithelial dysplasia [79]. Once dysplasia is present, the likelihood of cancer is 20% [47]. Severe
dysplasia on biopsy is associated with colorectal
cancer in 40–50% of patients [80]. Consequently,
prophylactic proctocolectomy is considered when
any evidence of dysplasia is found.
However, three points of concern regarding
the validity of the dysplasia-cancer transformation
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model and the surveillance concept have to be
mentioned [81, 82]. First, about 2% of patients,
who have regular colonoscopies, will fall through
the net and will develop cancer of the large intestine [83, 84]. Second, about 25% of ulcerative colitis patients with colorectal carcinoma do not
show dysplasia in their colon except in close proximity to the cancer [47, 85]. And third, 18% of patients with a history of inflammatory bowel disease
of less than eight years develop cancer [86].
Whether the practice of surveillance is adequate and cost-effective in reducing colitis-associated cancer mortality remains to be demonstrated
[29, 82, 87–89]. Physicians as well as patients participating in surveillance programs, should be
aware of the limitations of colonoscopy and biopsy
as a means of reducing the risk of cancer in ulcerative colitis [90–92]. A proportion of patients with
significant fears regarding this uncertainty, will
choose to have a surgical resection earlier rather
than to run a risk of developing cancer.
Disease refractory to treatment
“Intractability to medical therapy” is the third
reason for surgical intervention in patients with ulcerative colitis who do not present with either of
the two conditions outlined above. Objective parameters indicating failure of medical treatment
include chronic steroid dependence with recurrent
flare-ups of the colitis as soon as the prednisone

dose is tapered, or intolerance to and side effects
of the prescribed drugs. In the absence of such objective criteria, the indication for surgery is commonly difficult to pinpoint on the basis of mere figures and should take the particular aspects of the
individual patient into consideration. For this reason the term “unacceptability of the disease” appears to be more appropriate. What unacceptable
means, can only be defined by the patients themselves. Neither the treating physicians nor any individual other than the patient can define an adequate quality of life, how many bowel movements
are acceptable, how many social activities may be
missed, what level of anaemia or how much pain
are tolerable, and so forth.
Given that an adequate trial of medical therapy has previously been provided, it is important
to assure that patients in this indication category
should be well informed about the surgical options. There is however, neither need for, nor benefit from urging a patient to have an operation.
Typically patients themselves reach a point where
the day-to-day reality no longer meets their expectations, when they get tired of “organising
their lives around the bathroom”. The patient’s
active decision to overcome this extended experience of frustration will eventually allow them to
better accept potential side effects of proctocolectomy.

Principle of elective surgery – eliminating the disease
From a theoretical standpoint, the inflamed
bowel may either be completely or partially resected, or it may be rested by proximal diversion.
Limited resections, in which proximal uninvolved
portions of the colon were preserved, generally
failed and have therefore been abandoned [93].
Over the last two decades, the surgical approach has
become more defined but also more aggressive with
the aim of providing the patient with a definitive
solution. The surgeon should have a clear plan (as
outlined in Table 2 and Figure 1) before starting an
operation, but at the same time retain enough flexibility to change the approach in case of unexpected
intraoperative findings (e.g. stigmata of Crohn’s
disease or presence of cancer). The following two
types of resection have established themselves for
the treatment of ulcerative colitis.
Proctocolectomy (PC)
Proctocolectomy has evolved as the resection
of choice in about 90% of patients with ulcerative
colitis [94–97]. This resection eliminates all possibly afffected colon from the caecum to the distal
rectum and therefore involves a pelvic dissection
down to the anus. Rectal mucosectomy, which
once was routine, has mostly been replaced by a
full thickness stapler dissection of the distal rectum
at the level of the levator muscles, leaving the anal

transition zone with a circular cuff of about 1cm of
rectal mucosa behind. The rational for this approach is the ease and speed with which the procedure may be carried out, as well as avoidance of
damage to the anal sphincter mechanism. In addition, it was argued that it would reduce the risk of
impaired anorectal sensation although a functional
difference between the staple and hand technique
could not be confirmed [98, 99]. The disadvantage
of this procedure is that the cuff needs to be surveyed at regular intervals (anoscopy with biopsy)
and may be the source of anal dysfunction in certain patients. The manual technique with complete excision of the rectal mucosa is nowadays reserved for special situations such as the presence of
a rectal cancer, patients with FAP, or technical difficulties.
Although proctocolectomy cures the patient
of ulcerative colitis and improves the general
health and function considerably, it has some disadvantages, and patients will never be able to lead
a completely normal life [94, 97]. They will be left
with the small intestine, which cannot replace the
colon’s capacity for thickening and storing stools.
The pelvic dissection and the manipulation around
the anus may impair the hypogastric and pudendal
nerve function and cause damage to the anal
sphincter mechanism.
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Rectum-sparing total colectomy (TC)
In this procedure, the whole colon is excised
to the point of confluence of the colonic taenia
which indicates the beginning of the rectum. The
advantage of this approach is that it is simple and
quick (e.g., emergency colectomy), avoids the
pelvic and anal dissection and therefore leaves
open the possibility for immediate, or later, reconstruction. The rationale for an elective rectumsparing total colectomy has come from studies that
have shown better bowel control with the rectum
still in place than after proctocolectomy with ileoanal anastomosis [100–102]. The disadvantage of
this operation is that it leaves the rectal mucosa behind with the potential risk of recurrent disease
and/or malignant transformation [103, 104]. Regular surveillance is required, and a completion
proctocolectomy may later become necessary
[101, 104].
Candidates are those 10% of all patients who
have a rectum that is relative spared and has preserved its distensibility (as determined by measurement of the rectal compliance) [15, 16]. Careful patient selection and information are very important for an indication to this procedure, which
is more the exception than the rule.
Oncological aspects
The finding of a colitis-associated cancer in
the colon or rectum needs special consideration
[45]. In this case, the surgical procedure does not
only have to address the inflammatory disease but
also needs to follow oncological criteria which may
or may not include chemoradiation. The surgical
strategy under these circumstances depends on:
– tumour location or locations (colon vs. rectum);
– tumour staging (localised vs dissemination,
e.g., peritoneal carcinomatosis, distant metastases);
– whether the tumour has been identified or sus-
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pected preoperatively or whether it is found incidentally during surgery;
– whether the tumour is obstructing.
The surgical treatment for localised cancers of the
colon remains the same as for the underlying colitis [45, 46, 105], however based on the pathological staging of the tumour, adjuvant chemotherapy
may be necessary. In the treatment of advanced disease patients should undergo neoadjuvant treatment before surgery whenever possible, unless
they do not wish to proceed with a restorative operation, this is in contrast to sporadic rectal cancer,
where the advantages of neoadjuvant vs. postoperative-adjuvant chemoradiation are still contested.
In patients with rectal cancer superimposed on ulcerative colitis (or FAP), pelvic irradiation with a
new ileal pouch in place should be avoided as it will
result in scarring of the pouch and a poor functional outcome. Ideally 4–6 weeks after completion of the preoperative chemoradiation, a proctocolectomy should be performed including mucosectomy of the transitional zone and diversion with
a loop ileostomy . In cases where the tumour lies
very distal in the rectum the operation may have
to be performed as an abdomino-perineal resection.
In the presence of metastatic disease from an
unidentified colorectal cancer with no evidence of
an imminent obstruction, resection is not recommended [45]. These patients require extended periods of chemotherapy during which diarrhoea is
a common adverse effect. In order to avoid aggravation of side effects with unmanageable fluid
shifts, preservation of colonic length is therefore
advised.
Colorectal cancer arising in ulcerative colitis
has a prognosis similar to cancer in the absence of
colitis if equivalent stages are compared, but colitis-associated cancer is more often diagnosed at a
later stage.

Principles of surgery – reconstruction
The most significant advance in surgical technique and management of ulcerative colitis involves reconstruction after a resection. In the past,
end-ileostomy was the only surgical option for
treatment of ulcerative colitis, yet was at the same
time often unacceptable for many patients. Nowadays, a spectrum of choices with or without a permanent ileostomy are offered (see Figure 1).
Reconstruction after the removal of the diseased organ may be performed either by restoring
the intestinal continuity or by diverting the faecal
stream through an ileostomy. The resection will
either control or eliminate the disease, whereas the
reconstruction attempts to establish a postoperative state which meets the patient’s short and long
term physical and emotional requirements. These
include (A) a quick recovery from acute bouts of

debilitating chronic illness as well as from the operation itself, (B) the acceptability and ease in dealing with intestinal function, bowel movements or
a stoma, and (C) preserving the potential for surgical adjustments once the body has fully recovered. Since the choice of the best procedure may,
at times, end in a compromise, it is of crucial importance that the advantages and disadvantages of
the various options are discussed with the patient
before surgery (see Table 2).
Restoration of intestinal continuity
The goal of restoring intestinal continuity is to
avoid a permanent stoma and to maintain the anal
route of evacuation. If the rectum has been removed, a faecal storage area has to be created
(reservoir or pouch) in order to reduce diarrhoea
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and to improve continence and hence quality of life
[106, 107].
Ileo-rectal anastomosis (IRA)
In patients with a preserved rectum (as outlined in previous section), the creation of a pouch
is unnecessary. Instead, a straight end-to-end ileorectal anastomosis (IRA) is performed [102]. Damage to autonomic innervation and the anal sphincter mechanism are avoided.
Ileo-anal anastomosis (IPAA, IAA)
The so-called ileo-anal pull-through procedure (also refered to as “restorative” proctocolectomy) is the method of choice for the majority of
patients [95]. Severe faecal incontinence and preoperative evidence of Crohn’s disease are contraindications for an ileo-anal pull-through procedure. Though 7% of patients with a preoperative
diagnosis of ulcerative colitis have histological evidence of Crohn’s disease in the final pathology, if
clinical features of Crohn’s disease are absent,
these patients may still respond favourably to an
ileo-anal procedure [108–110]. Older patients
need careful evaluation but the procedure is not
necessarily associated with a poor outcome [111].
Although various designs of ileal pouches have
been described (J, S, W, H, etc.), the ileal J-pouch
has become the most common configuration because of its simplicity and a comparable function.
A 12–15cm pouch is created by folding the terminal ileum and fusing the two limbs to form one
space. The tip of the pouch may either be stapled
or sewn by hand [98, 99] down to the transitional
cuff or the anal canal (IPAA, ileal pouch-anal anastomosis). If the pelvic floor is difficult to reach with
a standard approach, the small bowel mesentery
may have to be lengthened [112]. Alternatively, an
S-pouch may be used [113], but this configuration
often results in a functional outlet obstruction if
the efferent limb is too long [114]. In rare cases
where neither pouch configuration reaches the
pelvis, the planned pouch has to be abandoned and
a straight ileo-anal anastomosis (IAA) is carried
out. The overall satisfaction and continence rate
achieved by IAA are nonetheless considerably
lower than for a pouch. Anastomotic complications may furthermore necessitate creation of an
ileostomy in 32% of patients [107, 115].
While the ileo-anal anastomosis frequently
needs to be protected by a temporary diverting
loop ileostomy to allow the pouch and/or anastomosis to heal, the ileorectal anastomosis hardly
ever requires such a two-stage procedure. In the
past, the two-stage procedure was routine in all patients undergoing an IPAA, but recent series suggest that a one-stage procedure without temporary
diversion is possible in a selection of patients
[116–118]. Its major advantage is that both a second operation (ileostomy take-down) as well as
ileostomy-associated morbidity (20%) can be
avoided. The disadvantage of a one-stage procedure, on the other hand, is a more difficult adjust-
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ment period in the immediate postoperative period caused by the change in bowel habit and the
fact that the new pouch is more rigid during the
period of postoperative swelling and scarring. The
period spent in hospital is roughly the same for the
one-stage procedure as for the combined duration
of hospitalisation of the two-stage procedure. Patients who are malnourished, on corticosteroids,
very obese, or in whom intraoperative technical
difficulties arise, do not qualify for a one-stage procedure. However, an ileostomy should be discouraged in patients with portal hypertension (primary
sclerosing cholangitis) in order to avoid peristomal
varices [119].
Take-down of the temporary ileostomy should
not be carried out within 6 weeks of the primary
surgery. Requirements are that (A) the pouch has
healed, as evidenced by the radiographic absence
of a leak or stricture on a barium pouchogram
[120], (B) the patient’s general health and nutritional status have returned to normal, and (C) the
patient has been completely weaned off steroids.
Evidence of pouch-related complications is found
in 4–12% of patients after IPAA [121–124]. A second operation surgery to salvage the pouch is warranted and successful in two thirds of these patients
[124]. Delaying the ileostomy closure until pouchrelated problems are solved has not been associated with deleterious effects on pouch function
[125].
Intestinal diversion
End ileostomy (Brooke)
In the past, proctocolectomy with an endileostomy, as described by Brooke [126], was the
“gold standard” by which any other operation for
ulcerative colitis had to be judged. Today, the creation of a Brooke ileostomy is chosen in patients
who either do not qualify for a restorative procedure or who prefer a stoma. With the exception
of a Hartmann-type rectum-sparing emergency
colectomy with diversion, the ileostomy will be
permanent. Its advantages are the absence of an
anastomosis and a predictable functional result
without anal incontinence [127]. Its disadvantages,
however, include the need for an external
ileostomy device, which has to be emptied several
times per day, as well as the psychological and social implications of a permanent ileostomy [128].
In addition, device-related problems such as leakage and skin irritation are not uncommon [129].
Continent ileostomy (Kock-/Barnett pouch, T-pouch)
The concept of a continent ileostomy was first
described in 1969 by Kock, who developed a high
volume/low pressure reservoir with an intussuscepted nipple valve [130, 131]. The principal design allows faecal material to accumulate in a
pouch and to be emptied at the patient’s convenience by means of a tube intermittently introduced
into the pouch, thus avoiding an appliance over the
stoma. Functioning Kock pouches have achieved
high levels of acceptance [132, 133], but the pro-
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cedure has also been associated with numerous
complications, with 15–40% of patients requiring
surgical pouch revisions [134]. In the ensuing
years, the pouch was subject to many modifications
[135, 136], which primarily attempted to overcome the fundamental flaws associated with the
valve. Valve dysfunction was mostly due to the
pulling apart of the intussuscepted nipple which
led to an unsatisfactorily high incidence of leakage
and difficulties in intubating the pouch [137–141].
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We have very recently described a completely new
valve design which does not disintegrate [142].
The so-called T-pouch appears to be a promising
alternative for patients who desire a continent
stoma after a previous proctocolectomy with a
Brooke ileostomy, and for patients who have either
failed with or are not candidates for a restorative
proctocolectomy [143]. Contraindications include
Crohn’s disease, morbid obesity, short-bowel syndrome, and excessive adhesions.

Outcome and quality of life
Over the last 20 years, the mortality of elective
surgery in ulcerative colitis has dropped significantly to less than 1%, and a good functional outcome is expected in 93–95% of all patients [144].
Procedure-related parameters defining the outcome are the absence of a stoma, a low number of
bowel movements per day, the absence of daytime
and/or nighttime leakage, and the patient’s ability
to discriminate between wind and stool. More important than the number of bowel movements,
however, is the ability to delay them until it is socially convenient. Other factors adding to the patient’s quality of life include avoidance of disability, intact sexual function, independence from
medical institutions, as well as a low long-term risk
of complications, dysfunction, and maintenance
operations. Procedure-related advantages and disadvantages are summarised in Table 2.
Once, patients have recovered from surgery
and passed the adjustment period, the functional
outcome appears to remain stable over years [97].
The majority of patients are continent [106] and

typically report an average of 5–7 bowel movements per day and one at night. Supportive management is important and includes the administration of bulking fibers and drugs for slowing intestinal transit as well as local application of a barrier
ointment (eg, Zinc oxide) to the anus to protect the
perianal skin from maceration by intestinal contents.
Despite some controversial results, most patients share the belief that the quality of life is better with an ileal pouch-anal anastomosis than with
a permanent ileostomy [144, 145]. Patients who
have undergone an ileo-anal procedure experience
fewer restrictions on sporting activities as well as
sexual function than patients with Kock pouches.
Patients with a Kock pouch are less restricted in
the above-mentioned activities than are patients
with a Brooke ileostomy, but are more limited with
regard to traveling. However, the choice of surgical procedure does not result in a significant difference with regard to the patients’ social life,
recreation, work, and family [128, 146].

Procedure-related complications
Perioperative morbidity
Any of the procedures performed in ulcerative
colitis is associated with a number of general surgical complications, most of which will respond to
non-surgical management. Since PC/IPAA has become the most frequently performed procedure,
we will limit our discussion to complications inherent to this technique.
Minor perioperative complications after
PC/IPAA are common (63%), but surgical re-exploration is required in only about 24% of the patients [123]. The most common complications include small bowel obstruction (17–20%) [147,
148], wound infections (5.8%), and bleeding
(3.8%) [123].
Procedure-related complications (see Table
3), on the other hand, involve leaks in the pouch
or at the anastomosis with or without pelvic sepsis, development of an abscess or of fistulas, and
complications related to the ileostomy. A leak may
become evident as diffuse peritonitis, an abscess,

or as a fistula with pouch-vaginal or pouch-perineal fistulas, the latter being associated with a high
rate of pouch failures [149, 150]. In the the two
largest series, 73 of 1508 patients (4.8%) and 46 of
1680 patients (2.7%) were reported to have developed pelvic abscess and sepsis after ileal pouchanal anastomosis [121, 123, 151]. Although salvage
surgery including repeat ileal pouch-anal anastomosis has been performed in the majority of patients, 17–26% of this subset eventually lost their
pouch [121, 124, 151]. In case of true pouch failure, the surgical options include conversion to a
Brooke ileostomy or a continent ileostomy (as has
been described in previous sections) [142, 143].
Pouch fistulas may occur even in the absence
of Crohn’s disease and despite good surgical techniques. Yet, a re-evaluation of the histopathological findings is warranted [149, 150]. In spite of the
fact that treatment of fistulas depends a great deal
on their clinical presentation, they generally respond best to surgical revision. Pouch-vaginal fis-
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Table 3
Comparison of functional outcome in large series.

Institution

publication

years

total
number
of
patients

%
with
UC

mortality pelvic
(%)
sepsis

Mayo Clinic
[184]

1998

1981–94

1310

87

0.2

7 -> 3

Cleveland
Clinic Ohio [123]

1995

1983–93

1005

85

1

Lahey Clinic
[185]

1998

1980–96

628

84

University of
Utah [122]

1997

1983–97

510

87

satisfaction
rate
(%)

number of
bowel
movements

9

91

6

7

12

48

6.8

3.4

93

6

12

29

25

6.5

2.5

University of
Minneapolis [186]

1992

1980–90

253

St. Mark’s Hospital,
UK [187]

1990

1977–87

205

0

definitive
pouch
failure

0.78
5.1

1

Auckland [188]

1999

1982–97

201

88

1.6

5

Hôpital Saint-Antoine,
Paris [189]

1996

1983–93

171

0

0.6

4

Birmingham,
UK [190]

1993

1984–92

168

0

12

University of Göteborg,
Sweden [191]

1989

1981–87

100

0

5

tulas, whose spontaneous healing is rare, occur in
up to 7% percent of women after IPAA. In these
cases, delaying the ileostomy closure or creation of
a new ileostomy is appropriate in combination
with adequate local debridement and fistula repair
[152].
Morbidity associated with ileostomy
and ileostomy take-down
Ileostomy complications include episodes of
small bowel obstruction, high stoma output with
risk of dehydration, stoma prolapse, parastomal
abscess formation and fistulisation, development
of a peristomal hernia, retraction or stenosis of the
ileostomy, and skin irritation [153]. While most of
these circumstances necessitate surgical revision in
patients with a permanent Brooke ileostomy [154],
conservative management with a temporary diverting ileostomy attempts to bridge the gap until
the ileostomy can eventually be closed. At the time
of the ileostomy closure, episodes of small bowel
obstruction (5–25%) or anastomotic complications are the most frequently encountered problems [155].
Pouchitis
Pouchitis is the most frequent long-term complication after an ileal pouch-anal anastomosis or
a continent ileostomy in patients with ulcerative
colitis. It occurs in up to 50% of ulcerative colitis
patients within 10 years after surgery and is responsible for the loss of 1–4% of the pouches. The
pathogenesis of pouchitis remains unclear
[156–158]. Plausible theories either focus on a nutritional aetiology or suggest a bacterial over-

6.6
95

day-time nightleakage
time
leakage

one or
more
episodes
of
pouchitis

28.7

5.8

26

9.9

31

6

93

9

90

3 to 5

2

4.7

20
44

5.2

0

7

30

30 -> 4
3

97

growth within the pouch although identification of
organisms typically associated with pouchitis has
failed. However, more recent studies suggest that
administration of probiotics such as Lactobacillus
may reduce the risk of recurrent pouchitis [159,
160]. Steroid administration, on the other hand,
has not been of any value in cases of true pouchitis; a recurrence of the underlying colitis is therefore unlikely. Pouch emptying is not part of the aetiological mechanism since these pouches empty as
well as those of patients who do not experience
symptoms of pouchitis [161].
Although there may be a non-specific inflammation on endoscopy and histopathology [162],
the correlation of morphological findings with
functional parameters is poor. For this reason, the
diagnosis of pouchitis is primarily based on the following clinical criteria [163]:
– the pouch must be intact and not be defunctionalised by a diverting ileostomy;
– there must be a sudden change in the clinical
course (onset of diarrhoea, fever, malaise, urgency, incontinence);
– evidence of a pouch stricture, or other reasons
for pelvic symptoms such as Crohn’s disease,
pelvic abscess, or pouch fistula must be ruled
out;
– bacteriology must be negative;
– patient should respond to metronidazole.
After the initiation of antibiotic treatment with
metronidazole, symptoms will subside in a majority of patients. In refractory cases, pouch bacteriology and cytomegalovirus status should be reevaluated, and long-term antibiotic treatment may
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be necessary. Metronidazole, however, carries a
risk of intolerance and side effects, such as a metallic taste and polyneuropathy with paresthesias. Alternative drugs for treating an acute episode of
pouchitis, include ciprofloxacin or bismuth preparations. As has previously been mentioned, the administration of probiotics has elsewhere been
shown to prevent recurrent pouchitis [159, 160],
although this has not been our experience.
The diagnosis of Crohn’s disease in recurrent
pouchitis should only be made if re-examination of
the original proctocolectomy specimen shows typical pathological features of Crohn’s disease, or if
Crohn’s disease arises in parts of the gastrointestinal tract distant from the pouch, if biopsies taken
from the pouch contain active enteritis with granulomas, or if the excised pouches show the characteristic features of Crohn’s disease, including granulomas [164].
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Anorectal dysfunction, cuff dysplasia
Poor anorectal function may be related to recurrent inflammation of the retained transitional
cuff mucosa triggered by the underlying ulcerative
colitis (14.7%) [165, 166]. Alternatively, a stricture, which occurs in 4–11% of patients with IPAA,
has to be excluded because it may result in pouch
outlet obstruction with dilatation of the pouch
with symptoms of overflow urgency and frequent
bowel movements.
The incidence of dysplasia in the retained anal
transition-zone mucosa is low [165]. Frequent follow-up with biopsies is recommended in patients
whose cuff has been preserved. For persistent or
recurrent dysplasia, a completion mucosectomy is
recommended [167].

Potpourri
Primary sclerosing cholangitis
and liver transplantation
Primary sclerosing cholangitis (PSC) associated with ulcerative colitis is more common in men
than women and may precede intestinal manifestations by as much as 7 years [168]. Some PSC patients respond favourably to colectomy, but a majority shows progression of their hepatic disease
even after proctocolectomy [169].
Complications of ulcerative colitis-associated
PSC include a higher incidence of cancers of the
biliary tract and the colorectum [170]. About 1%
of the PSC patients develop biliary cirrhosis requiring an orthotopic liver transplantation. While
the ulcerative colitis activity could be expected to
be suppressed by the immunosuppressive medications, 50% of the patients thus treated show a
worsening of their intestinal symptoms [171]. In
addition, the risk of developing colorectal cancer
appears to be higher under immunosuppression
[172]. For this reason, close follow-up of these patients is of utmost importance.
Sexual dysfunction
Sexual dysfunction in patients with ulcerative
colitis is not uncommon [173] and may be attributed to factors such as the general health status,
drug toxicity (sulfapyridine), psycho-social implications either of the disease or the stoma, as well
as to intraoperative injury to the pelvic autonomic
nerves. Assessing the causative role of surgery is
difficult because both male and female patients
have reported improved sexual functioning after
proctocolectomy [173, 174]. While almost 50% of
males report preoperative impotence, postoperatively only 3–14.6% complain of impotence and
2–3% have retrograde ejaculation [175–177]. In as
many as 20% of femal patients, dyspareunia persists after an ileoanal anastomosis, albeit to a lesser
degree than preoperatively [175].

Pregnancy
Ulcerative colitis as such does not appear to reduce fertility, but it might increase the risk for
preterm labor or spontaneous abortion [178, 179].
The impact of abdominal and pelvic surgery with
IPAA on postoperative fertility in women of childbearing age is still unknown [180]. Moreover,
pregnancy and birth may be expected to have a
negative impact on the pelvic floor, faecal continence and pouch function. An analysis by the
Mayo Clinic, however, found no difference in
pouch function between woman with or without
children [181, 182].
Current controversies
Several aspects of surgical management of ulcerative colitis have not yet been completely defined and require further analysis. Among these are
the manner in which the patient with indeterminate colitis, older age and co-morbid medical conditions should be surgically treated, the use of mucosectomy, temporary ileostomy, and whether laparoscopy should be promoted for proctocolectomy [183].
We are indebted to Petra R. Lott, PhD, for her support in the preparation and editing of this manuscript.
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