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ical treatment and may prevent complications, improve the 
patients’ quality of life and occasionally be life-saving. Cor-
rect assessment and optimised medical treatment are pre-
requisites for surgery on accurate indications and good 
 surgical results. Therefore, close interactions between gas-
troenterologists and colorectal surgeons are mandatory for 
optimal patient outcome.  Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 Although medical therapy has advanced during the 
past decades and colectomy rates may be decreasing  [1] , 
surgery continues to play an important role in the thera-
peutic arsenal in ulcerative colitis (UC). In most epide-
miological studies, cumulative risks for bowel surgery of 
25–30% were found  [2–4] , with higher numbers for ex-
tensive and active disease  [5] . As much as 10% of the pa-
tients will need surgery during the first year of illness  [3] , 
in many cases as emergency procedures. The patients 
with UC therefore need combined careful attention from 
the gastroenterologist and the colorectal surgeon. It is 
also important to see surgery as an additional therapeutic 
alternative and not as a ‘failure of medical therapy’ to 
achieve optimal outcome over the lifetime of the indi-
viduals hit with UC.

  The four main groups of indications for surgery in UC 
remain: (1) acute colitis with severe complications or not 
responding to medical therapy; (2) chronic continuous 
disease causing steroid dependency in adults or impaired 
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 Abstract 

 Surgery continues to play an important role in the therapeu-
tic arsenal in ulcerative colitis. In acute colitis, close collabo-
ration between the gastroenterologist and the surgeon is 
pertinent. Absolute indications for surgery include toxic 
megacolon, perforation, and severe colorectal bleeding. In 
addition, surgery should always be considered upon dete-
rioration during medical therapy. The recommended opera-
tion in acute colitis is colectomy and ileostomy, with the rec-
tum left in situ; reconstruction is not an option in the acute 
setting. In chronic continuous colitis, often with long-term 
steroid therapy, healing conditions are poor. A staged pro-
cedure is preferred also in these cases. In cases with dyspla-
sia, surgery should be done after verifying the dysplasia 
since these patients often have little symptoms from their 
colitis. The proctocolectomy should in these cases include 
total mesorectal excision. Ileal pouch-anal anastomosis is 
the standard bowel reconstruction in ulcerative colitis. The 
various options should, however, always be thoroughly dis-
cussed, considering the pros and cons in each individual pa-
tient, before a choice is made. Ileorectal anastomosis is a 
temporary alternative in select cases (e.g. young women not 
having had children). Reconstructive surgery is best done 
approximately 6 months after primary surgery. Surgery for 
ulcerative colitis should be seen as complementary to med-
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growth and/or delayed puberty in children and adoles-
cents; (3) dysplasia and/or cancer of the colon, and (4) 
reconstruction after previous colectomy. The timing of 
the surgery is always essential, with the time span rang-
ing from hours to days in acute colitis, weeks in continu-
ous disease, to weeks to months in the cases of dyplasia/
cancer. In reconstructive surgery, the timing and the 
choice of method of reconstruction have to take into ac-
count the whole life situation of the affected individual.

  Acute Colitis 

 In the cases of acute colitis, a close collaboration be-
tween the medical gastroenterologist and the colorectal 
surgeon is pertinent. Preferentially, the surgical team 
should be contacted in every case of severe colitis admit-
ted to the hospital to be able to evaluate the patient and 
follow the course of the attack. The patient should at an 
early stage be informed that colectomy is an alternative 
should the colitis be refractory to medical treatment. To 
be able to make the correct decision about colectomy, the 
colorectal surgeon  must  be consulted at any deterioration 
during i.v. steroid therapy and/or before rescue treatment 
with anti-TNF or ciclosporin is started.

  The absolute indications for surgery are toxic megaco-
lon, perforation, and severe colorectal bleeding. However, 
in most acute cases surgery will be performed because of 
non-response to i.v. steroids and rescue therapy and/or 
deterioration during medical treatment. It is recom-
mended that the response is assessed objectively on day 
3–4  [6]  by stool frequency, CRP levels and abdominal im-
aging (plain abdominal or CT scan) and using for exam-
ple the Oxford index  [7]  or Sweden index (no. of daily 
stools + 0.14  !  CRP (mg/l) on day 4; Index  6 8: predictor 
of need for colectomy)  [8] . By using these indices on day 
3–4, it is possible to make an evidence-based decision for 
early introduction of rescue therapy. The ECCO guide-
lines advocate colectomy if there is no improvement 
within a further 4–7 days  [6] . Thereby, an appropriate as-
sessment for need of colectomy can and should be done 
within 7–10 days of medical therapy  [9] , a treatment pe-
riod shown not to be associated with increased postop-
erative morbidity  [10, 11] . A third line of medical therapy 
(rescue of rescue) was recently shown to be associated 
with a high risk of severe complications  [12]  and should 
normally not be considered in front of colectomy in acute 
UC.

  The recommended operation in acute colitis is colec-
tomy and ileostomy, with the rectum left in situ    [6] . In the 

trained surgeon’s hands this operation is quick, easy and 
safe  [13] , and leaves all options open for reconstruction. 
There is some controversy about the handling of the rec-
tal stump in the severely inflamed colo-rectum. The al-
ternative techniques are division of the rectum at the lev-
el of the promontory (warrants transanal rectal drainage 
to prevent blowout due to retention) or to bring the recto-
sigmoid up through the abdominal fascia (closed in the 
subcutaneous fat or as a mucous fistula). The latter op-
tions are considered very safe as no closed bowel is left 
within the abdomen  [14, 15] . Colectomy with an ileosto-
my allows the patients to recover from the colitis, with 
quick return of health and nutritional status, and allows 
tapering of steroids. The operation can however seldom 
be considered as a final solution, and to optimize bowel 
function the patients will have to go through additional 
surgery with additional risks and costs.

  Chronic Continuous Colitis 

 In chronic continuous colitis, i.e. active disease despite 
optimized maintenance therapy and often involving ste-
roid dependency, the conditions for healing are far from 
optimal. Even if these patients are usually in a better gen-
eral condition than the acute colitis cases, they have often 
been under steroid therapy for along time period, incur-
ring a high risk of septic complications and poor condi-
tions of anastomotic healing  [16, 17] . Because of the com-
promised healing, a staged procedure is preferred also in 
these cases  [6] , i.e. primary surgery with colectomy and 
ileostomy, leaving the rectum intact (preferentially with 
the stump brought up through the abdominal fascia be-
cause of the impaired healing) to consider the options of 
reconstruction at a later stage. Pending surgery attempts 
should be made to optimize the patient from a nutrition-
al point of view and the steroid dose should be kept at a 
minimum.

  Dysplasia and Cancer 

 A diagnosis of cancer of the colon or rectum in a pa-
tient with UC is an absolute indication for surgery, which 
implies proctocolectomy and usually ileal pouch-anal 
anastomosis (IPAA). The case of dysplasia in UC is, how-
ever, often a more delicate situation. Dysplasia, both 
high-grade and low-grade, does entail an increased risk 
for cancer development  [18]  that warrants action, but
the diagnosis of dysplasia in UC is sometimes difficult, 
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and interobserver variation is a significant concern  [19] . 
Moreover, these patients often have little or no symptoms 
from their colitis, and proctocolectomy with IPAA is a 
procedure with not negligible risks of postoperative mor-
bidity and impact on quality of life (see below). Surgery 
for dysplasia should therefore be done only after dysplasia 
can be confirmed by at least two experienced GI patholo-
gists  [20] , and decision-making in multidisciplinary 
teams is pertinent. With a single finding of low-grade 
dysplasia, a more vigorous colonoscopy follow-up pro-
gram is often suggested as an acceptable compromise  [21, 
22] .

  Proctectomy for cases with dysplasia and cancer 
should include total mesorectal excision  [20] , which in-
creases the risk for pelvic nerve damage compared to the 
technique usually used for proctectomy in IBD. There is 
some debate about the best modus operandi for the 
pouch-anal anastomosis. Mucosectomy of the rectal mu-
cosa with a hand-sewn anastomosis to the dentate line is 
often recommended. However, this procedure is techni-
cally difficult and might damage the anal transitional 
zone, which is important for anal function, and does not 
guarantee removal of all rectal mucosa. Therefore the 
double-stapled technique, often leaving a rectal cuff, is 
acceptable because of its better functional results  [23] , 
even in the presence of inflammation in the remaining 
anorectal cuff  [24] . The remaining rectal cuff should, 
however, be no more than 1–2 cm above the dentate line 
to minimize the mucosal surface at risk of malignant 
transformation. Although the risk for development of 
dysplasia ( ! 5% after 10 years) and cancer (only case re-
ports) of the cuff and pouch mucosa is low  [25, 26] , it is 
advocated that patients operated for dysplasia/cancer 
should be kept under endoscopic surveillance  [26] , irre-
spective of the technique used for the pouch-anal anasto-
mosis.

  Reconstructive Surgery 

 Ileal pouch-anal anastomosis (IPAA) has been the 
standard bowel reconstruction in ulcerative colitis for the 
last 25 years. IPAA offers the patients an unchanged body 
image since no permanent stoma is needed and is in most 
cases a very good way out, but it is not always the ideal 
solution. The pouch is most commonly constructed as a 
J-pouch of the distal ileum anastomosed to the anal ca-
nal. In recent years, laparoscopic surgery has been shown 
to be feasible for pouch surgery  [27, 28] , but with no prov-
en benefits so far  [29–31] . It is generally recommended to 

do the restorative surgery as a two-stage procedure with 
a temporary covering loop ileostomy during the healing 
period of the pouch  [6] . A temporary ileostomy adds a 
second operation with complication risks  [32] , but severe 
septic complications from anastomotic leaks from the 
pouch are avoided  [33–35] . The anal route of defecation 
is preserved by using the IPAA. However, function is of-
ten less than perfect, with incontinence to flatus and soil-
ing in 10–20% during daytime and in 50–60% at night-
time  [36] , often requiring pads. Moreover, there is a con-
siderable risk of pouchitis, with 50% of patients having 
sporadic bouts and 10–15% having more severe chronic 
inflammation in cohort studies  [37] . Functional or tech-
nical failure necessitating excision of the pouch (pouch 
failure) still ranges around 5–15% in various series  [38, 
39] . Pelvic scarring and nerve damage is a risk with the 
surgery and sexual problems might occur  [40] ; dyspareu-
nia and sexual uneasiness (fright of incontinence during 
intercourse) in women, whereas retrograde ejaculation 
and, more seldom, impotence may arise in men. A less-
recognized problem with the pelvic pouch has been the 
diminished ability of operated women becoming preg-
nant. It has now has been convincingly demonstrated in 
cohort studies that female fecundity is reduced after 
IPAA, with a 3- to 5-fold longer time period needed for 
pregnancy and a lower number of children in total  [40, 
41] .

  In select cases, ileorectal anastomosis (IRA) can be an 
alternative  [6, 20] . IRA is historically burdened with poor 
results because of persistent rectal inflammation and a 
high risk of later cancer  [42] . More recent series have, 
however, shown better functional results and relatively 
low risks for cancer  [43, 44] , presumably due to better se-
lection of patients and a consequent use of anti-inflam-
matory treatment. Moreover, because of no need for pel-
vic dissection during the operation, IRA seems to have 
less impact on sexual function and fertility than IPAA, as 
has been clearly shown in surgery for familial adenoma-
tous polyposis  [41, 45] . A modification in practice could 
therefore be considered, offering fertile female (and male) 
patients, not having had their children, an IRA as a tem-
porary alternative (leaving the pelvis and pelvic nerves 
intact and with better anorectal function) with a view to 
later pouch surgery when the family is complete. To con-
sider this option, however, at follow-up 3–6 months after 
colectomy the rectum should not be grossly inflamed and 
the proctitis must be easily kept in remission with basic 
medical treatment (e.g. mesalamine suppositories).

  Permanent ileostomy is a valid option if the patient 
tolerates the stoma, particularly in elderly patients. In 
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case of intolerance to a regular ileostomy in the presence 
of contraindications to restorative surgery, for example 
severe proctitis with perianal fistulas or previous sphinc-
ter lesions due to childbirth, a continent ileostomy (Kock 
pouch) is an option. This is, however, demanding surgery 
not seldom requiring repeat revisions of the continent 
nipple  [46] . Management of the rectal remnant in those 
cases where colectomy and ileostomy is considered as de-
finitive surgery is an issue. If left in place, the rectal stump 
must be kept in surveillance as if the patient still was hav-
ing an extensive colitis; if this is not possible or if there 
are severe symptoms with bleeding or anal discharge, the 
rectum should be removed. In this context it is important 
to remember that removal of the rectum in fertile women 
may lead to backward tilting of the vagina causing reten-
tion of vaginal discharge and sexual dysfunction  [47] .

  The best choice for reconstruction is not always obvi-
ous and may differ depending on the circumstances of 
life, occupation, age, gender, etc. Therefore, the alterna-
tive options ( table 1 ) with IPAA, IRA, Kock pouch or re-
maining ileostomy should always be thoroughly dis-
cussed with the patient, considering the pros and cons in 
each individual case over a lifetime perspective, before a 
final decision is made.

  Medication and Surgery 
 While there is no doubt that corticosteroid use in-

creases the risk for septic and anastomosis-related com-
plications in elective UC surgery  [16] , there is less consen-
sus regarding immunomodulators. It seems that purine 
analogues are safe to use perioperatively  [6] , whereas cur-
rent studies on the effects of anti-TNF treatment (inflix-
imab) on postoperative complications show contradic-
tory results. Two recently presented series (n = 141 and 
151, respectively) show no increase in complication risks 
with infliximab  [48, 49] , although the combination with 
cyclosporine did  [49] . On the other hand, two large co-
hort studies (n = 301 and 523, respectively)  [50, 51] , where 
the outcome was adjusted for disease severity, showed in-
creased risk of postoperative complications in pouch sur-
gery for at least 4 months after i.v. therapy with inflix-
imab. This is important to consider since many cases of 
severe acute colitis currently have been treated with high-
dose steroids combined with rescue therapy with inflix-
imab or cyclosporin. In addition, the experience from the 
Cleveland Clinic  [52]  showed an increased risk for intra-
operative and postoperative complications if the restor-
ative surgery was done within 6 months after acute col-
ectomy. In our practice, reconstruction is done approxi-
mately 6 months from primary surgery, when the patient 
is back in a good general condition, medication has been 
discontinued or tapered to a minimum, and the rectal 
mucosa has been preoperatively assessed for the various 
surgical options.

  Concluding Remarks 

 Surgery for UC should be seen as complementary to 
medical treatment and will, when used in the right situ-
ations, prevent complications, improve quality of life and 
occasionally even be life-saving. Correct diagnosis and 
assessment and optimized medical treatment are prereq-
uisites for surgery on accurate indications and to achieve 
good surgical results. Therefore, close interactions be-
tween the gastroenterologist and the colorectal surgeon 
are needed for optimal patient outcome over a life-long 
perspective.

  Disclosure Statement 

The authors declare that no financial or other conflict of inter-
est exists in relation to the content of the article.

Table 1. Summary of the pros and cons of the alternatives for 
 reconstructive surgery after (procto)colectomy for UC

Technique Pros Cons

IPAA Transanal defecation
No follow-up needed

Pouchitis
Risk for incontinence
Fertility/fecunditity
Dyspareunia/sexual

problems
Impotence/retrograde

ejaculation

Ileorectal
anastomosis

Less effect sexual/fertility
Good anorectal function

Medication needed
Dysplasia/cancer risk 
Follow-up needed

Ileostomy ‘Cured’ from colitis
No medication needed
No follow-up needed
Rectal stump issues

Ostomy problems
Body image
Sexual initiative

Kock pouch Less ostomy problems
No follow-up needed
Improved body image

Multiple revision
surgery

Risk for pouchitis

It is pertinent to discuss these issues with the patient before a 
decision on restorative surgery is made.
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