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14.1 Introduction

Ulcerative colitis (UC) is an inflammatory bowel
disease (IBD) of unknown aetiology arising from
an interaction between genetic and environmen-
tal factors. UC is a lifelong disease and a curative
medical therapy is not yet available. The inci-
dence is highest in the developed countries, and
in Europe there is a North to South gradient, but
it is increasing also in the Southern and Eastern
countries. The incidence of UC is 9–20 cases per
105 person-years, and prevalence is from
156–291 per 105 cases per people. Most of the
patients achieve remission under medical

treatment. Systemic steroids are mainly used for
induction of remission, while maintenance is
based on the use of aminosalicylates compounds
for mild disease up to immunosuppressants and
biologics for severe disease. Surgery has an
incidence of 20–30 % of the cases within
10 years of diagnosis, with the highest rate in the
first 2 years of disease onset and in patients with
the whole colon involved. Nowadays, surgery is
the only curative treatment available for UC. The
expanding use of immunosuppressants and anti-
TNF-a agents has not decreased the need for
surgery. Life expectancy for UC patients is not
different from the general population [1, 2].

14.2 Indications for Surgical
Treatment

There are several indications for surgery in UC
patients, including the failure of or the intoler-
ance to medical therapy, intractable fulminant
colitis, toxic megacolon, perforation, uncontrol-
lable bleeding, colonic strictures, growth retar-
dation in children and dysplasia or cancer. From
a clinical point of view, these indications should
be divided into emergency, urgent and elective.

Emergency settings are due to toxic mega-
colon (TM), perforation and severe bleeding.
Toxic dilation is defined as total or segmental
colonic dilation of more than 5.5 cm, without
evidence of obstruction and associated with
systemic signs of toxicity (Fig. 14.1). In UC
patients the lifetime incidence is 1–2.5 %, and it
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accounts for 6 % of all hospital admissions.
However, in tertiary IBD centres, up to 17–20 %
of admissions present signs and symptoms of
toxicity [3]. Perioperative mortality rate is
reported to be 6–16 %, but it rises to 27–50 % in
case of concomitant perforation. Morbidity rate
is 60 %, including a 50 % of severe sepsis and
33 % of postoperative fistulae [4–6]. Perforation
accounts for 10 % of surgical emergencies in
UC. The incidence is related to the severity and
extension of the acute episode, and it should be
independent of toxic dilation. The associated
mortality rate ranges from 27 to 57 %; the
higher the severity and the extension of the
attack, the higher the mortality and morbidity
rate [7]. Haemorrhage leading to surgery
accounts for less than 5 % of emergency
procedures. However, 50 % of the patients
presenting unmanageable bleeding have con-
comitant TM, therefore bleeding in a patient with
severe acute colitis should always be considered
for impending megacolon (Fig. 14.2) [8].

Acute severe colitis accounts for the vast
majority of urgent procedures and requires
intensive medical treatment; this involves

monitoring vital signs, treatment of electrolyte
depletion, malnutrition, anaemia and toxicity,
which are usually present to some degree. Spe-
cific anti-inflammatory treatment with steroids,
cyclosporine or anti-TNF-a antibodies can sal-
vage 50 % of the patients, but a high early
relapse rate has been reported [8, 9]. In emer-
gency and urgent settings portal vein thrombosis
should always be assessed, since it has an inci-
dence of 40 % and a consistent associated
morbidity (see dedicated Chap. 9) [10].

Elective surgery is mainly performed for
strictures, medical intractability and dysplasia or
cancer. Colonic strictures have an incidence of
11 % and should be due to sub-mucosa fibrosis
or mucosal hyperplasia. However, biopsies of
strictures are often inadequate to role out
malignancy and thus patients with long-standing
disease, low-grade dysplasia in a symptomatic
stricture or a stricture impassable during endos-
copy have an indication to surgery. Furthermore,
in the presence of a stricture a diagnosis of
Crohn’s disease (CD) should always be consid-
ered for both medical and surgical therapeutic
implications [8, 11]. Failure of medical man-
agement may be defined as inadequate control of
symptoms with intensive medical treatment,
chronic disability due to therapy and/or disease,
intolerance to any pharmacological compound,
medical therapy associated with excessive long-
term risk (mainly steroids) and growth failure in
the paediatric population [8, 9, 11–13]. Colo-
rectal cancer (CRC) has a cumulative incidence
in UC patients of 3.7 %, increasing to 5.4 % in
patients with pancolitis. The cancer risk, how-
ever, increases over time and it is estimated at
2 % at 10 years, 8 % at 20 years and 18 % at
30 years of disease [14]. While an established
diagnosis of CRC is an absolute indication to
surgery, the management of dysplasia and dys-
plasia-associated lesions or masses (DALM) has
to be taken with great caution. The European
Crohn’s and Colitis Organization (ECCO) has
published extensive practical parameters on this
topic, in dedicated guidelines [15]. In fact, 42 %
of patients with high-grade dysplasia and 43 %
of patients with DALM may have a synchronous
CRC at the time of colectomy [16].

Fig. 14.1 24-year-old female patient presenting toxic
dilation of the distal transverse colon before starting
rescue medical therapy
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14.3 Surgical Strategy

A number of surgical procedures are available
for the treatment of UC, each with its own set of
benefits and drawbacks. The surgeon, when
planning surgical strategy, has to take into
account several factors including patient history
(in particular: preoperative medical therapy and
previous surgical interventions), medical
comorbidities, nutritional status and indication
for surgery. The primary goal of surgery for UC
is the removal of all diseased colon and rectum
with the lowest morbidity and the best quality of
life for every single patient. However, accom-
plishment of this goal may result in a winding

road, and the final decision is dependent on
clinical presentation (urgent or elective), ana-
tomical characteristics, patient expectations and
requires an on-going dialogue among the
patient, the gastroenterologist and the surgeon.

There are four operations available for
patients undergoing surgery for UC. These
include conventional proctocolectomy with
permanent ileostomy or Kock’s pouch continent
ileostomy, abdominal colectomy with ileo-rectal
anastomosis (IRA) and restorative proctocolec-
tomy with ileal-pouch-anal anastomosis (IPAA)
(Fig. 14.3).

Total proctocolectomy with end ileostomy
has the advantage to be a single procedure that
removes all disease and eliminates the risk of

Fig. 14.2 21-year-old
male presenting with acute
colitis and severe bleeding
(upper left). Upper right,
after 36 h of intensive
medical treatment the
patient presented important
dilation of the right colon
(arrows), systemic signs of
toxicity and massive
bleeding. The patient
underwent emergency
subtotal colectomy. In the
lower panel is reported the
surgical specimen
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Fig. 14.3 Surgical decision-making algorithm
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CRC. It is the procedure of choice for patients
with impaired anal sphincter function, and distal
or advanced rectal cancer. Other indications are
the patient’s choice of this procedure and the
presence of systemic comorbidities contraindi-
cating a restorative procedure. Total proctoco-
lectomy with ileostomy has a low morbidity
rate, it is a definitive procedure, but more than
50 % of the patients declare to have social and
psychological problems due to the presence of
the stoma [9, 13, 17]. In order to reduce patient’s
dissatisfaction with having a permanent stoma,
Kock advocated the continent ileostomy in the
1970s [18]. In this procedure, the terminal ileum
is intussuscepted within a pre-terminal ileal
pouch forming a continent valve. Despite the
theoretical advantages, the Kock’s pouch is
performed with decreasing frequency, due to
high complications rate and failure of the con-
tinence mechanism in 40–50 % of the cases
[19]. IRA for UC is not a common procedure. In
fact, the rationale of this intervention is based on
the presence of a minimal rectal involvement,
quite a rare condition in UC. Nearly 60 % of the
patients initially treated with IRA ultimately
failed this procedure, requiring a completion
proctectomy with or without a restorative IPAA
[20]. In the past decades, a new role for IRA was
advocated for fertile females in order to improve
fecundity, which is at high risk after IPAA due
to pelvic dissection and consequent adhesions
[21]. However, results from tertiary IBD centres,
that perform totally laparoscopic IPAA, have
shown encouraging results in terms of fecundity
and delivery, making laparoscopic IPAA the
procedure of choice in young women [22].

Alan Parks and John Nicholls proposed the
restorative proctocolectomy with IPAA in 1978,
creating ‘‘an operation that permits total removal
of all disease-prone mucosa in ulcerative colitis
but avoids the need for a permanent ileostomy’’
[23]. IPAA is a very complex procedure, based
on an extended colorectal resection and an
autologous transplantation to create a new rec-
tum using the small bowel, but it is also a
‘‘quality of life’’ surgery. After the nineties, well
past the ‘‘learning curve’’, IPAA remains a
highly demanding operation, with a low

mortality rate in elective settings (0.2–1 %),
but with a considerable morbidity. Early
post-operative complication rates after IPAA
vary between 28–58 %, and late complications in
up to 52 %. Perioperative septic complications,
related to the pouch and/or the ileo-anal anasto-
mosis, are reported in the literature from
2.3–26.7 %. Long-term pouch failure rate ranges
from 3 to 15 % [24–26]. Functional results and
‘‘quality of life’’ have been accessed by several
studies, but with a wide variety of scores and
methods and different follow-up. However, the
evidence suggests that Health-Related Quality of
Life (HRQoL) and Health Status (HS) of patients
with ulcerative colitis improve 12 months after
restorative proctocolectomy with IPAA, and are
indistinguishable from the HRQoL and HS of the
normal healthy population [27].

14.4 Surgical Techniques
and Specific Complications

IPAA has become the preferred surgical option
for the surgical treatment of UC. However, it
remains a complex undertaking with the poten-
tial of remarkable short- and long-term mor-
bidity. Successful outcomes are based upon
careful patient selection, clear preoperative
counselling, appropriate operative strategy and
technique and adequate expertise of the surgical
team in managing intraoperative problems and
post-operative complications.

14.4.1 Staged Procedure

Restorative proctocolectomy may be performed
as a 1-, 2- or 3-stage procedure (Fig. 14.3).
A staged procedure is the procedure of choice in
emergency, in acute severe colitis, when the
patient is taking high dose of steroids (e.g.
prednisolone [40 mg/day) or moderate steroid
dose (20 mg/day) for more than 6 weeks, when
differential diagnosis with CD is not established,
when advanced CRC is present in the colon and
in case of moderate to severe malnutrition [21].
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Recent reports from Mayo Clinic and Cleveland
Clinic have evidenced an increased risk of
post-operative complications in patients under-
going restorative procedure under Infliximab
therapy, suggesting a staged approach also for
this setting [28, 29]. When appropriate skills are
available, a laparoscopic approach is recom-
mended [21]. A subtotal colectomy with end
ileostomy, leaving in situ the rectum, is a rela-
tively safe procedure even in critically ill
patients, allowing patients to regain general
health, normalize nutrition, interrupt any medi-
cal therapy (desaturating from steroids) and
consider the option of an IPAA, an IRA or a
permanent ileostomy [30, 31, 32]. There are
specific recommendations on how to deal with
the rectal stump, since these may have an
impact on both complications and later proc-
tectomy and IPAA. The whole rectum has to be
preserved, with or without the distal part of the
sigmoid colon, while dividing the rectum at the
distal third is not recommended. In fact, pelvic
dissection during the first procedure leads to
high risk of nerves and sacral veins injury at the
time of IPAA. Furthermore, post-operative pel-
vic fibrosis may impair ileo-anal anastomosis
and jeopardize pouch function [21]. Blowout of
the rectum in a very compromised bowel, due to
a dehiscence of the closing suture, is the most
common and dangerous complication of the
staged procedure (Fig. 14.4). When necessary, a

long rectal stump may allow performing a recto-
cutaneous fistula, eliminating any sutured bowel
from the abdominal cavity. Once again, the
dehiscence of a too short rectal remnant in the
pelvis should be impossible to be controlled and
the consequent pelvic fibrotic reaction could
lead to the impossibility of performing an IPAA.

Proctectomy, pouch formation and ileo-anal
anastomosis are the most technically demanding
phases of the whole procedure. In elective cases,
both resective (total proctocolectomy) and
restorative (IPAA) procedures may be per-
formed during the same intervention. Most sur-
geons favour creation of a temporary
defunctioning loop ileostomy after IPAA to
avoid anastomotic dehiscence and pelvic con-
tamination; this is the classical two-stage pro-
cedure, since a second operation is needed, after
8–10 weeks, for ileostomy closure. However,
some authors advocate the single stage proce-
dure in selected cases, mainly on the basis of an
exercise in risk management. Anastomotic
dehiscence is three times higher in one-stage
versus two-stage procedures (5 vs. 15 %), but
ileostomy closure has the considerable compli-
cation rate of 11–25 %. So, the final decision is a
balance between these two aspects, taking into
account patient’s specific risk factors (e.g. pre-
operative therapy, nutrition, age, BMI, technical
difficulties encountered during surgery) [33].

14.4.2 Pouch Configuration

Parks and Nicholls originally proposed a triple-
limb S-shaped pouch, but several alternative
designs have been described, including a high-
capacity ‘‘W’’ pouch and an ease-to-perform ‘‘J’’
pouch [23, 34]. The evidence is that within 1
year after pouch construction, the pouch shape
has no influence on functional results. However,
different pouch designs have specific complica-
tions. The ‘‘S’’ pouch has an efferent limb that
may suffer from kinking if it is longer than 1 cm,
and a hand-sewn ileo-anal anastomosis with
mucosectomy is necessary (see later). The ‘‘W’’
pouch avoids efferent limb complications, but is
time-consuming with poor long-term benefits.

Fig. 14.4 32-year-old man in post-operative day 6 after
laparoscopic total abdominal colectomy for acute colitis
presenting with rectal stump dehiscence (left arrow) and
visceral fluid collection (right arrow)
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The ‘‘J’’ pouch is favoured by most surgeons
because of the ease of construction, allows both
manual or stapled anastomosis and less intestine
is used in the process [35, 36].

14.4.3 Mucosectomy Versus Double
Stapling

Dissection and removal of the columnar mucosa
above the dentate line with trans-anal hand-sewn
anastomosis was initially advocated in order to
prevent UC recurrence and CRC. The main
problem with mucosectomy is due to the
removal of the anal transitional zone (ATZ),
which is richly innervated by sensory nerve
endings that mediate anal sampling reflexes,
permitting discrimination of solids and liquids
from gases and thus contributing to the whole
continence mechanism (Fig. 14.5) [37]. Given
that when performing an IPAA the maximum
length of anorectal mucosa between the dentate
line and the anastomosis should not exceed 2 cm
(1–1.5 cm are better), a stapled IPAA is gener-
ally preferred since it improves continence
through ATZ preservation and the cancer risk is
equally low as in hand-sewn anastomosis
(Figs. 14.6, 14.7) [21]. Even if the advent of
reliable and ergonomic stapling instruments has

greatly simplified the pouch-anal anastomosis,
the surgical team performing an IPAA has to be
able to perform a hand-sewn anastomosis in case
the stapler fails [21].

14.4.4 Laparoscopic IPAA

In referral centres a minimally invasive
approach has become the standard of care.
Avoidance of wound pain and complications,
reduction of blood loss and adverse surgical
events, improvements of short-term and long-
term morbidity, reduction of adhesion formation
preserving the risk of obstruction and fecundity
and a better cosmesis in a young population, are
all strong points of laparoscopic surgery [22, 38–
41]. Laparoscopy, together with the application
of enhanced recovery programmes, designed for
early post-operative mobilization and feeding, is
the new gold standard of care for UC patients.

14.4.5 Sexual Dysfunction, Fecundity,
Pregnancy and Delivery

Rectal and pelvic dissection may result in
damage of parasympathetic erigent nerves and
sympathetic hypogastric plexus, regulating
ejaculation in 1–4 % of the male patients. In

Fig. 14.5 Epithelial
landmarks of the anorectal
junction
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women, sexual dysfunction may be much higher
at 8–11 %, mainly due to vaginal dryness, dys-
pareunia, pain interfering with sexual pleasure
and limiting of sexual activity because of con-
cerns of stool leakage [42]. However, impair-
ment of sexual activity seems to improve in
patients after IPAA compared to patients under
intensive medical treatment (16 vs. 20 %), and
25 % of pouch patients refer better sex lives
after surgery. In general, sexual dysfunction
seems to be correlated to the global health status
more than the restorative surgery [43].

Historically, pouch surgery was associated
with a 98 % reduction in fertility, impaired by
pelvic adhesions, but nowadays it may be

preserved by laparoscopic surgery. As an alter-
native, abdominal colectomy with end ileostomy
or IRA should be discussed with patients
[21, 22].

During pregnancy, stool frequency and
incontinence should worsen in the third trimes-
ter, due to the weight and dimensions of the
uterus laying over the pouch, but pouch function
quickly recovers to normal after delivery in
83 % of cases [44].

In the general population, delivery in pri-
miparous and multiparous women is associated
with a sphincter defect (often asymptomatic) on
endosonography at 6 weeks, persisting at 6
months, of 35 and 44 %, respectively [45].
There is not enough evidence to recommend a
particular mode of delivery in pouch women, but
appropriate discussion with the patient is man-
datory, since a major sphincter damage may lead
to pouch failure and permanent ileostomy [21].

14.4.6 Pouch Failure and Salvage
Surgery

In consideration of the high technical undertak-
ing, the indication of performing the whole
procedure by laparoscopy and the considerable
early and late complications, IPAA should be
performed only in specialist referral centres.
Consistent evidence has been reported that
patients undergoing surgery in high volume

Fig. 14.6 Schematic representation of a stapled IPAA.
Ultra-low rectal resection is performed by a gastro-
intestinal-anastomosis (GIA) stapling device (left), while

the IPAA is performed by a circular end-to-end
anastomosis (CEEA) stapling device (right)

Fig. 14.7 Typical aspect of an ultra-low, stapled IPAA.
The vertical limbs are the staple of the rectal resection
performed by the GIA (they should be vertical or
horizontal, depending on the intra-operative GIA
positioning), while the circular are those of the IPAA
performed by the CEEA
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centres have reduced complication rates and
better pouch salvage probability in the face of
complications leading to pouch failure [21, 46,
47].

Pouch failure is defined as the need for pouch
excision or indefinite defunctioning. There are
four main causes for pouch failure: acute or
chronic sepsis, poor function for mechanical or
functional reasons, mucosal inflammation and
neoplastic transformation [48]. Since IPAA
surgery is an autologous transplantation and an
anatomical reconstruction, but also a ‘‘quality of
life’’ surgery, a careful clinical history and
examination is essential to guide the clinician in
discriminating pouch problem(s) and designing
appropriate workup.

Endoscopy is very useful to obtain informa-
tion on the mucosa status, such as cuffitis,
pouchitis, Crohn’s disease, dysplasia and cancer.
Endoscopy, pouch enema and dynamic pouch
defecography can be used for evaluation of
pouch distensibility, afferent and efferent limb
disorders and pouch prolapse or torsion. In most
of the cases, a completion of the workup with a
2D/3D tomographic device is necessary. Com-
puted Tomography (CT), Magnetic Resonance
Imaging (MRI) and Ultrasonography (US)
(either Endoanal or Transperineal) are very
sensitive in identifying and characterizing septic
problems and most mechanical disorders. In
general, CT is preferred in emergency settings or
in case a percutaneous drainage is needed, while
MRI and US are used in elective condition in
order to reduce X-ray exposure (Fig. 14.8).

In case of fistulas, abscesses, sinuses and
IPAA stenosis, examination under anaesthesia
(EUA) performed by an experienced surgeon is
the crucial step for diagnosis and contemporary
treatment of most conditions. In fact, the asso-
ciation of EUA with one of the tomographic
imaging tools (CT, MRI, US) gives the best
level of accuracy [49]. A large proportion of
patients who experience post-operative pouch
problems are successfully treated by transperi-
neal approach, with or without faecal diversion.
Dilation of IPAA stenosis is effective in
45–95 % of cases, but often multiple procedures
are necessary. Both simple and complex septic

complications are manageable by EUA through
abscess drainage, fistulotomy, fistulectomy,
seton placement, sphincterotomy and mucosal
advancement flaps. The more complex the septic
complications, the higher is the risk of tempo-
rary stoma for prolonged periods [48, 50–52].
The most frequent mechanical causes of mal-
functioning are a stenosis of IPAA, a too long
efferent limb of an ‘‘S’’ pouch, a too long blind
limb of a ‘‘J’’ pouch, a kinking of the afferent
limb, twisting of the pouch, pouch intussuscep-
tion, a too small pouch, megapouch and a too
long rectal stump [53, 54].

Redo pouch is necessary when the IPAA has
to be disconnected and the pouch revised or
reconstructed through a combined transabdomi-
nal and transperineal approach. Obstructing
problems should be managed using the existing
pouch. For volume problems, specific proce-
dures have been proposed in order to reduce or

Fig. 14.8 MRI of a 46-year-old male patient presenting
13 months after restorative proctocolectomy and IPAA
with multiple fistulae and abscesses. In green the pouch.
In red the pouch mesentery. In white the perineal
abscesses and fistulae
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enlarge the pouch capacity. In case of septic
complications the pouch itself is frequently
involved, and thus a complete reconstruction is
often necessary. Inflammatory disorders, due to
a too long rectal stump or cuffitis, should be
managed by complete removal of inflamed
mucosa (completion of proctectomy and muco-
sectomy) and hand-sewn transanal anastomosis.

When performed by experienced surgeons in
tertiary centres, redo pouch is a safe and effective
procedure, with low mortality rate, complication
rate from 19 to 51 %, success rate from 50 to
100 % and patients’ quality of life satisfactory in
50–93 % of cases. Redo pouch surgery seems to
have better results when performed for mechan-
ical problems, instead of septic complications
and when the original pouch is conserved, com-
pared to pouch reconstruction [50–56].

14.4.7 Pouchitis

Pouchitis is a non-specific inflammation of the
ileal reservoir and the most common complica-
tion of IPAA in patients with UC. Its frequency
is related to the duration of follow-up, occurring
in up to 50 % of patients 10 years after IPAA in
large series from major referral centres. The
cumulative incidence of pouchitis in patients
with an IPAA for familial adenomatous polyp-
osis is much lower, ranging from 0 to 10 %, for
unknown reasons. Symptoms related to pouchi-
tis include increased stool frequency and
liquidity, abdominal cramping, urgency, tenes-
mus and pelvic discomfort, rectal bleeding and
fever, even extraintestinal manifestations may
occur. Pouchitis may present with sporadic acute
episodes, but also with a chronic active indolent
pattern. Endoscopy is mandatory for diagnosis,
but MRI should be helpful in order to exclude
concomitant complications such as mechanical
or septic disorders and for the differential diag-
nosis with Crohn’s disease. Depending on the
characteristics of the pouch inflammation and
possible complications, different therapeutic
regimens are feasible, starting with antibiotics,
through probiotics, up to immunomodulators
and anti-TNF-a agents [1, 2, 15, 20, 21].

References

1. Ordas I, Eckmann L, Talamini M, Baumgart DC,
Sandborn WJ (2012) Ulcerative colitis. Lancet
380:1606–1619

2. Danese S, Fiocchi C (2011) Ulcerative colitis.
N Engl J Med 365:1713–1725

3. Gan SI, Beck PL (2003) A new look at toxic
megacolon: an update and review of Incidence,
etiology, pathogenesis, and management. Am J
Gastroenterol 98:2363–2371

4. Fazio VW (1986) Toxic megacolon: natural history
and management. In: Jagelman DG (ed) Mucosal
ulcerative colitis. Futura, New-York, pp 159–161

5. Greensten AJ, Sachar DB, Gibas A, Schrag D,
Heimann T, Janiwitz HD et al (1985) Outcome of
toxic dilation in ulcerative and Crohn’s colitis. J Clin
Gastroenterol 7:137–139

6. Heppel J, Farkouh E, Dube S, Peloquin A, Morgan S,
Bernard D (1986) Toxic megacolon, an analysis of
70 cases. Dis Colon rectum 29:789–792

7. Greenstein AJ, Barth JA, Sachar DB, Aufses AH Jr
(1986) Free colonic perforation without dilatation in
ulcerative colitis. Am J Surg 152:272–275

8. Michelassi F (1997) Indications for surgical
treatment in ulcerative colitis and Crohn’s disease.
In: Michelassi F, Milson JW (eds) Operative
strategies in inflammatory bowel disease. Springer,
New-York, pp 150–153

9. Nicholls RJ (2002) Review article: ulcerative
colitis—surgical indications and treatment. Aliment
Pharmacol Ther 16:25–28

10. Wallaert JB, De Martino RR, Marsicovetere PS et al
(2012) Venous thromboembolism after surgery for
inflammatory bowel disease: are there modifiable
risk factors? data from ACS NSQIP. Dis Colon
Rectum 55:1138–1144

11. Cohen JL, Strong SA, Hyman NH (2005) Practice
parameters for the surgical treatment of ulcerative
colitis. Dis Colon Rectum 48:1997–2009

12. Berger M, Gribetz D, Korelitz BI (1975) Growth
retardation in children with ulcerative colitis: the
effect of medical and surgical therapy. Pediatrics
55:459–467

13. Hwang JM, Varma MG (2008) Surgery in
inflammatory bowel disease. World J Gastroenterol
14:2678–2690

14. Eaden JA, Abrams KR, Mayberry JF (2001) The risk
of colorectal cancer in ulcerative colitis: a meta-
analysis. Gut 48:526–535

15. Van Assche G, Dignas A, Bokemeyer B et al (2013)
Second European evidence-based consensus on the
diagnosis and management of ulcerative colitis:
special situations. J Crohns Colitis 7:1–33

16. Bernstein CN, Shanahan F, Weinstein WM (1994)
Are we telling patients the truth about surveillance
colonoscopy in ulcerative colitis? Lancet 343:71–74

17. Pemberton JH, Phillips SF, Dozois RR (1985)
Current clinical results of conventional ileostomy.

122 G. M. Sampietro et al.



In: Dozois RR (ed) Alternatives to conventional
ileostomy. Year Book Medical Publisher, Chicago,
p 40

18. Kock NG (1973) Continent ileostomy. Prog Surg
12:180

19. Dozois RR, Kelly KA, Bert RW, Beahrs OH (1980)
Improved results with continent ileostomy. Ann Surg
192(3):319–324

20. Leijonmarck CE, Lofberg R, Ost A, Hellers G (1990)
Long-term results of ileorectal anastomosis in
ulcerative colitis in Stockholm County. Dis Colon
Rectum 33:195–200

21. Dignass A, Lindsay JO, Sturm A et al (2012) Second
European evidence-based consensus on the diagnosis
and management of ulcerative colitis: current
management. J Crohns Colitis. 6(10):991–1030

22. Bartels SA, D’Hoore A, Cuesta MA, Bensdorp AJ,
Lucas C, Bemelman WA (2012) Significantly
increased pregnancy rates after laparoscopic
restorative proctocolectomy: a cross-sectional study.
Ann Surg 256(6):1045–1048

23. Parks AG, Nicholls AJ (1978) Proctocolectomy
without ileostomy for ulcerative colitis. Br Med J
2(6130):85–88

24. Fazio VW, Ziv Y, Church JM et al (1995) Ileal
pouch-anal anastomosis: complications and function
in 1005 patients. Ann Surg 222:120–127

25. Meagher AP, Farouk R, Dozois RR, Kelly KA,
Pemberton JH (1998) J ileal pouch-anal anastomosis
for chronic ulcerative colitis: complications and
long-term outcome in 1310 patients. Br J Surg
85:800–803

26. Hueting WE, Buskens E, van der Tweel I, Gooszen
HG, van Laarhoven CJHM (2005) Results and
complications after pouch anal anastomosis: a
meta-analysis of 43 observational studies
comprising 9,317 patiens. Dig Surg 22:69–79

27. Heikens JT, de Vries J, van Laarhoven CJ (2012)
Quality of life, health-related quality of life and
health status in patients having restorative
proctocolectomy with ileal pouch-anal anastomosis
for ulcerative colitis: a systematic review. Colorectal
Dis 14(5):536–544

28. Mor IJ, Vogel JD, da Luz Moreira A, Shen B,
Hammel J, Remzi FH (2008) Infliximab in ulcerative
colitis is associated with an increased risk of
postoperative complications after restorative
proctocolectomy. Dis Colon Rectum
51(8):1202–1207

29. Selvasekar CR, Cima RR, Larson DW et al (2007)
Effect of infliximab on short-term complications in
patients undergoing operation for chronic ulcerative
colitis. J Am Coll Surg 204(5):956–962

30. Alves A, Panis Y, Bouhnik Y, Maylin V, Lavergne-
Slove A, Valleur P (2003) Subtotal colectomy for
severe acute colitis: a 20-year experience of a tertiary
care center with an aggressive and early surgical
policy. J Am Coll Surg 197:379–385

31. Berg DF, Bahadursingh AM, Kaminski DL, Longo
WE (2002) Acute surgical emergencies in
inflammatory bowel disease. Am J Surg 184:45–51

32. Hyman NH, Cataldo P, Osler T (2005) Urgent
subtotal colectomy for severe inflammatory bowel
disease. Dis Colon Rectum 48:70–73

33. Bach AP, Mortensen NJM (2006) Revolution and
evolution: 30 years of ileoanal pouch surgery.
Inflamm Bowel Dis 12:131–145

34. Utsunomiya J, Iwama T, Imajo M et al (1980) Total
colectomy, mucosal proctectomy, and ileoanal
anastomosis. Dis Colon Rectum 23:459–466

35. Johnston D, Williamson ME, Lewis WG et al (1996)
Prospective controlled trial of duplicated (J) versus
quadruplicated (W) pelvic ileal reservoirs in
restorative proctocolectomy for ulcerative colitis.
Gut 39:242–247

36. Oresland T, Fasth S, Nordgren S et al (1990) A
prospective randomized comparison of two different
pelvic pouch designs. Scand J Gastroenterol
25:986–996

37. Miller R, Bartolo DC, Orrom WJ et al (1990)
Improvement of anal sensation with preservation of
the anal transition zone after ileoanal anastomosis for
ulcerative colitis. Dis Colon Rectum 33:414–418

38. Maartense S, Dunker MS, Slors JF et al (2004) Hand-
assisted laparoscopic versus open restorative
proctocolectomy with ileal pouch anal anastomosis:
a randomized trial. Ann Surg 240:991–992

39. Antolovic D, Kienle P, Knaebel HP et al (2006)
Totally laparoscopic versus conventional ileoanal
pouch procedure-design of a single-centre, expertise
based randomized controlled trial to compare the
laparoscopic and conventional surgical approach in
patients undergoing primary elective restorative
proctocolectomy—LapConPouch-Trial. BMC Surg
6:13

40. Tilney HS, Lovegrove RE, Heriot AG, Purkayastha
S, Constantinides V, Nicholls RJ, Tekkis PP (2007)
Comparison of short-term outcomes of laparoscopic
vs open approaches to ileal pouch surgery. Int J
Colorectal Dis 22:531–542

41. El-Gazzaz GS, Kiran RP, Remzi FH, Hull TL,
Geisler DP (2009) Outcomes of case-matched
laparoscopicially assisted versus open restorative
proctocolectomy. Br J Surg 96:522–525

42. Bambrick M, Fazio VW, Hull TL, Pucel G (1996)
Sexual function following restorative
proctocolectomy in women. Dis Colon Rectum 39:
610–614

43. Farouk R, Pemberton JH, Wolff BG et al (2000)
Functional outcomes after ileal pouch-anal
anastomosis for chronic ulcerative colitis. Ann Surg
231:919–926

44. Ravid A, Richard CS, Spencer LM et al (2002)
Pregnancy, delivery, and pouch function after ileal
pouch-anal anastomosis for ulcerative colitis. Dis
Colon Rectum 45:1283–1288

14 Ileal Pouch-Anal Anastomosis Surgery: Surgical Techniques 123



45. Sultan AH, Kamm MA, Hudson CN et al (1993)
Anal-sphincter disruption during vaginal delivery.
N Engl J Med 329:1905–1911

46. Burns EM, Bottle A, Aylin P et al (2011) Volume
analysis of outcome following restorative
proctocolectomy. Br J Surg 98:408–417

47. Raval MJ, Schnitzler M, O’Connor BI, Cohen Z,
McLeod R (2007) Improved outcome due to
increased experience and individualized
management of leaks after ileal pouch-anal
anastomosis. Ann Surg 246:763–770

48. Tulchinsky H, Cohen CRG, Nicholls RJ (2003)
Salvage surgery after restorative proctocolectomy. Br
J Surg 90:909–921

49. Van Assche G, Dignass A, Reinisch W, van der
Woude CJ, Sturm A, De Vos M et al (2010) The
second European evidence-based Consensus on the
diagnosis and management of Crohn’s disease:
special situations. J Crohns Colitis 4(1):63–101

50. Sagar PM, Pemberton JH (2012) Intraoperative,
postoperative and reoperative problems with
ileoanal pouches. Br J Surg 99(4):454–468

51. Prudhomme M, Dozois RR, Godlewski G, Mathison
S, Fabbro-Peray P (2003) Anal canal strictures after

ileal pouch–anal anastomosis. Dis Colon Rectum
46:20–23

52. Zmora O, Efron JE, Nogueras JJ, Weiss EG, Wexner
SD (2001) Reoperative abdominal and perineal
surgery in ileoanal pouch patients. Dis Colon
Rectum 44(9):1310–1314

53. Ehsan M, Isler JT, Kimmins MH, Billingham RP
(2004) Prevalence and management of prolapse of
the ileoanal pouch. Dis Colon Rectum 47(6):885–888

54. Maddireddy VK, Shorthouse A, Goodfellow P,
Katory M (2007) Intermittent torsion of a
megapouch: report of a case. Dis Colon Rectum
50(12):2244–2246

55. Shawki S, Belizon A, Person B, Weiss EG, Sands
DR, Wexner SD (2009) What are the outcomes of
reoperative restorative proctocolectomy and ileal
pouch-anal anastomosis surgery? Dis Colon Rectum
52(5):884–890

56. Fazio VW, Wu JS, Lavery IC (1998) Repeat ileal
pouch-anal anastomosis to salvage septic
complications of pelvic pouches: clinical outcome
and quality of life assessment. Ann Surg
228(4):588–597

124 G. M. Sampietro et al.


	14 Ileal Pouch-Anal Anastomosis Surgery: Surgical Techniques
	14.1…Introduction
	14.2…Indications for Surgical Treatment
	14.3…Surgical Strategy
	14.4…Surgical Techniques and Specific Complications
	14.4.1 Staged Procedure
	14.4.2 Pouch Configuration
	14.4.3 Mucosectomy Versus Double Stapling
	14.4.4 Laparoscopic IPAA
	14.4.5 Sexual Dysfunction, Fecundity, Pregnancy and Delivery
	14.4.6 Pouch Failure and Salvage Surgery
	14.4.7 Pouchitis

	References


