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Introduction

The prevalence of ulcerative colitis (UC) has been reported to 

be as high as 249 per 100,000 persons in North America and 505 

per 100,000 persons in Europe [1]. Approximately 20% of patients 

with UC will require surgery during the course of their disease. The 

rate of colectomy after a disease duration of 10 years is at approxi-

mately 16% [2]. Unlike Crohn’s disease, UC is principally curable 

by surgery since its manifestation is basically restricted to the colon 

and rectum. The operative treatment of choice is restorative proc-

tocolectomy with ileal pouch-anal anastomosis (IPAA), guarantee-

ing the complete removal of the substrate of disease down to the 

dentate line with restoration of the continuity. A therapy-refrac-

tory course is considered to be the most common indication for 

surgery, followed by dysplasia or manifest neoplasia. Perforation, 

fulminant bleeding, and toxic megacolon represent the emergency 

indications for surgery in patients with UC.

Emergency Indication (Bleeding, Fulminant Flare/
Toxic Megacolon)

The incidence of severe bleeding in patients with UC amounts 

to approximately 4.5% [3]. Indication for surgery is considered ei-

ther for a massive initial bleeding with hemodynamic instability 

and need for catecholamines or if a patient requires more than 4 

red cell concentrates per 24 h [3]. The diagnosis of a refractory ful-

minating flare is established in an interdisciplinary fashion. The 

radiological criterion for a toxic megacolon is a colonic dilation >6 

cm [4]. The intractable fulminant flare represents an urgent indica-

tion for surgery if a substantial improvement cannot be achieved 

by means of intensive care treatment in conjunction with specific 

anti-inflammatory drug therapy over a period of 72 h [3]. A main 

challenge for the surgeon is to recognize an inadvertent progres-

sion of sepsis, the clinical signs of which are often suppressed by 

high-dose corticoids and antibiotics.
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Summary
Background: The primary treatment of ulcerative colitis 
(UC) is conservative; surgical intervention is carried out in 
the case of therapy-refractory situation, imminent or ma-
lignant transformation, or complications. Surgery for UC 
should be indicated by interdisciplinary means. Despite 
the development of drug therapy – in particular the intro-
duction of biologics –, a surgical intervention becomes 
necessary in a relevant proportion of patients with UC 
throughout lifetime. Methods: A selective literature search 
was conducted, taking into account the current studies, 
reviews, meta-analyses, and guidelines. PubMed served 
as a database. The present work gives an overview of the 
surgical options, outcome as well as peri- and postopera-
tive management for patients with UC. Results: Approxi-
mately 20% of patients with UC will require surgery dur-
ing the course of their disease. The rate of colectomy after 
a disease duration of 10 years is at approximately 16%. 
Unlike Crohn’s disease, UC is principally surgically cura-
ble since it is naturally limited to the colon and rectum. 
Restorative proctocolectomy with an ileal pouch-anal 
anastomosis represents the surgical treatment of choice. 
Large studies show a postoperative complication rate of 
around 30% and a low mortality of 0.1% for this proce-
dure. Chronic pouchitis is one of the main factors limiting 
the surgical success of curing UC. Despite a high postop-
erative complication rate, there is a long-term pouch suc-
cess rate of >90% after 10 and 20 years of follow-up. Con-

clusion: A close cooperation between the various disci-
plines in the pre- and postoperative setting is essential for 
an optimal outcome of patients with UC. Despite a 30% 
rate of early postoperative complications, normal quality 
of life can ultimately be reached in more than 90% of pa-
tients in experienced centers.
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Refractory Course and Corticosteroid Resistance

A treatment-refractory course, despite the use of immunosup-

pressive drugs including biologicals, represents an absolute indi-

cation for surgery. Similarly, the patient should be operated on if 

 corticoid dependence is obvious, i.e. the corticoid medication can-

not be lowered below the Cushing threshold of 7.5 mg of predni-

solone equivalent daily. From this course of the disease, which 

comprises weeks or months, the intractable fulminant flare must 

be distinguished which cannot be controlled even by high doses of 

cortico steroids (‘corticosteroid-resistant’) and requires emergency 

surgery.

Risk of Cancer and Dysplasia

Compared to the general population, the risk of colorectal can-

cer is increased in patients with UC [5]. Accordingly, a surveillance 

colonoscopy should be performed annually in patients with pan-

colitis and a disease duration 8 years. Patients with a left-sided or 

distal colitis should be submitted to surveillance colonoscopy every 

1 or 2 year(s) after a disease duration of 15 years [3].

In case of a histologically proven colitis-associated high-grade 

intraepithelial neoplasia (IEN)/dysplasia a proctocolectomy is indi-

cated after the diagnosis has been confirmed by an external pathol-

ogist. For resection of manifest colitis-associated cancer, the same 

principles apply as for the oncological resection of sporadic colo-

rectal cancer.

In the presence of a low-grade IEN/dysplasia in flat mucosa – 

also confirmed by an external pathologist – either proctocolectomy 

(relative indication for surgery) or an endoscopic biopsy control 

within 3 months should be offered to the patient [3]. The patient 

has to be informed of the risk of malignancy. In this situation, 

other centers and we advise the patient to undergo surgery because 

a ‘sampling error’ represents a significant risk of missing a high-

grade dysplasia or carcinoma in repeated colonoscopies.

Surgical Treatment of Ulcerative Colitis

Restorative proctocolectomy with IPAA is the operation of 

choice for patients with UC; it represents the only technique by 

which the substrate of the disease is completely removed and gas-

trointestinal continuity is reestablished. It is important to include 

the rectal mucosa down to the dentate line since residual tissue in 

this location may give rise to intractable pouchitis later on. Patients 

after IPAA can discontinue colitis-related medications, particularly 

immunosuppressants and immunomodulators, thereby avoiding 

associated adverse effects. In addition, the procedure substantially 

reduces the risk for dysplasia or cancer to the pouch itself in the 

rare cases where severe chronic pouchitis cannot be controlled.

The operation will be carried out as a one-, two- or three-stage 

procedure – depending on the individual risk profile of the patient. 

In general, the two-stage procedure with a protective ileostomy 

represents the most common variant. A three-stage procedure is 

conducted for emergency indications, in patients with a consider-

ably reduced general health condition, or in patients depending on 

high doses of immunosuppressive therapy. The first step includes 

subtotal colectomy and terminal ileostomy with Hartmann stump 

formation. Secondly, after consolidation of the patient, the remain-

ing proctectomy with IPAA and protective ileostomy is conducted. 

The loop ileostomy is then taken down in the third step. Before 

closure of the ileostomy, a pouchoscopy and pouchography should 

usually be performed to rule out stenosis, fistulas, or an inflamma-

tion (‘pouchitis’). Figure 1 shows a regular pouchography before 

takedown of the ileostomy. Preoperative evaluation and documen-

tation of sphincter function is necessary, e.g. by means of sphincter 

manometry.

In recent years, there has been a trend towards performing a 

three-step procedure [6]. The reason for this seems to be an inten-

sified conservative therapy with increasing use of biologics. This 

entails the risk of surgical complications due to an often signifi-

cantly reduced general condition of the patient. The three-stage 

procedure offers a better control in these cases. In contrast, a one-

stage operation should be reserved only for young patients with 

good sphincter function, low activity of inflammation, good gen-

eral condition, low-dose immunosuppressive therapy, and a totally 

tension-free IPAA. In our series this ideal condition is met in less 

than 10% of all patients.

The configuration of the J-pouch should provide a volume of 

100–125 ml, with a length of about 15 cm (fig. 2). Before installa-

tion of the pouch-anal anastomosis transanal mucosectomy is nec-

essary as the last step of the monobloc resection in order to achieve 

a complete removal of the substrate of disease (fig. 3). If a tension-

free anastomosis cannot be obtained due to an elevated root of 

Fig. 1. Regular pouchography (lateral) before closure of ileostomy.
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mesentery, mesenteric extension by corresponding windowing of 

the mesentery has to be performed. Here, special surgical experi-

ence is necessary in order to prevent hypoperfusion of the pouch.

According to the German AWMF guideline on UC, restorative 

proctocolectomy with IAPP can be performed laparoscopically – in 

experienced centers – as an alternative to open surgery. A recent 

meta-analysis of 2,428 patients demonstrated a longer operating 

time with less postoperative wound infections and a shorter hospi-

tal stay for the laparoscopic approach. The complication rates and 

long-term outcomes were equivalent [7].

Morbidity and Mortality

The IPAA is a challenging surgical procedure with relevant 

morbidity rates also in experienced hands but low mortality. Large 

studies have shown postoperative complication rates of approxi-

mately 30% with a mortality rate of 0.1% [8]. In our own patient 

population, we revealed a perioperative complication rate of 33.3% 

in the absence of mortality (table 1). For ileoanal pouch surgery in 

UC a center effect was demonstrated with a significant decrease in 

the rate of complication [9].

Pouchitis and Follow-up

An idiopathic primary pouchitis occurs in up to 50% of patients 

with UC during the first 10 years after surgery and accounts for up 

to 10% of pouch failures [10, 11]. Although the etiology of pouchi-

tis remains unclear, there is significant clinical evidence that the 

microbial community plays an important role in its pathogenesis. 

Risk factors, genetic associations, and serological markers of 

pouchitis suggest that the interactions between the host immune 

responses and the pouch microbiota underlie the etiology of this 

idiopathic inflammatory condition [12]. The symptoms of pouchi-

tis can include increased frequency of bowel movements, bleeding, 

urgency, abdominal cramping, and tenesmus during pouch evacu-

ation. The diagnosis of pouchitis is based on the presence of symp-

toms as well as endoscopic and histological evidence of inflamma-

tion of the pouch. An overlap with UC is suggested by the fre-

quency with which pouchitis affects patients with UC as under-

lying disease compared to patients with familial adenomatous 

polyposis (FAP). At present, antibiotics and local corticosteroid 

enemas (foam) are the most effective treatment for pouchitis [13, 

14]. Chronic pouchitis is one of the main factors that limit the sur-

gical success of curing UC. However, a high quality of life has been 

documented 10 and 20 years after IPAA in more than 90% of pa-

tients [15]. Chronic pouchitis is considered a precancerous lesion 

with the potential of malignant transformation after long duration 

of disease (>10 years). To detect and treat pouchitis accordingly, 

patients have to take part in a lifelong follow-up program. The in-

tervals of pouchoscopy with histological examination are based on 

the existence and intensity of chronic pouchitis and range from 6 

months to 2 years.

Fig. 2. Ileal J-pouch (volume: 100–125 ml).

Fig. 3. Proctocolectomy specimen (rectal part) after transanal mucosectomy 

including the dentate line in order to achieve a complete removal of the sub-

strate of disease.

Author Mortality,  

%

Complication rate  

(Clavien > III), %

Pouchitis,  

%

Pouch failure,  

%

Fazio et al., 2013 [8] 0.1 33.5 33.8 4

Michelassi et al., 2003 [23] 0.25 30.1 – 3.4

McGuire et al., 2007  

(Review) [24]

0.4 30 20–59 3–12

Department of Surgery,  

University of Rostock

0 33.3 31.6 3.5

Table 1. Mortality und complication rate after 

IPAA
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Quality of Life and Long-Term Results after Ileal 
Pouch-Anal Anastomosis

An IPAA achieves the best possible quality of life for the pa-

tients – with an average of 5–6 bowel movements per day and the 

preservation of continence in 90%. Several studies have shown 

quality of life levels after IPAA which are comparable with the gen-

eral population [16]. However, the occurrence of perioperative 

complications will significantly affect the quality of life in these pa-

tients. Despite high postoperative complication rates, a long-term 

success rate with a good quality of life was shown in >90% after 10 

and 20 years after IPAA [15]. In our center, out of a total of 57 pa-

tients, only 3.5% experienced a pouch failure with need for perma-

nent ileostomy.

Other Surgical Options for Ulcerative Colitis

Due to an often long-standing perirectal inflammatory reaction, 

surgical dissection may be hampered, and erectile dysfunction after 

IPAA occurs in 13–38.6% [2, 17]. A meta-analysis from 2011 

showed on top of an already preoperatively existing infertility rate 

of 20% an increase to up to 63% after IPAA [18]. In this analysis, 

the fertility was significantly reduced after IPAA for UC as well as 

for patients with FAP. Therefore, in young patients also without 

proctitis a subtotal colectomy with an ileal-rectal anastomosis can 

be considered. These patients must be made aware of the possible 

need for completing proctectomy in the further course.

In principle, a higher patient age is not a contraindication for an 

IPAA. In view of the increased stool frequency due to relative 

sphincter weakness and a significantly higher postoperative mor-

bidity, however, a terminal ileostomy has to be discussed with these 

patients as the most appropriate concept.

The continent Kock ileostomy is a technically complex surgical 

procedure. It is constructed from the last 45 cm of the ileum by 

creating a reservoir below the abdominal wall with invagination of 

the reservoir outlet. The invagination of the ileal outlet generates a 

valve mechanism that enables the continence of the reservoir. The 

procedure is associated with a high complication rate and is only 

an option in exceptional situations [19].

Perioperative Medication in Patients with  
Inflammatory Bowel Disease

Due to the heterogeneity of patients with inflammatory bowel 

disease (IBD), with mostly multimodal drug therapy and changing 

concepts, there is inconsistent data about perioperative medication 

that mainly consists of retrospective studies. Several studies do not 

differentiate between UC and Crohn’s disease but examine the 

perioperative risk in IBD in general. However, sufficient data exist 

about the perioperative impact of corticosteroids. The German S3 

guideline on UC suggests tapering the glucocorticoid dose preop-

eratively [3]. There is a clear relationship between perioperative 

medication and complication rate [20]. A preoperative reduction 

to <20 mg of prednisolone equivalent is desirable in any case. Most 

studies did not show an influence of thiopurines on postoperative 

septical complications; however, there is data about increased sep-

tical complications after thiopurine usage in Crohn’s disease [21]. 

Based on this observation we discontinue thiopurine therapy 3 

days preoperatively also in UC. Meta-analyses about the risk of 

perioperative anti-TNF-alpha therapy have shown increased infec-

tious and non-infectious complication rates [22]. Therefore, a dis-

continuation of therapy should be aimed for at least 2 weeks prior 

to surgery. Finally, interdisciplinary management for the best tim-

ing of surgery plays an indispensable role.

Conclusion

Restorative proctocolectomy with IPAA represents the surgical 

treatment of choice for UC. Chronic pouchitis is one of the main 

factors that limit the surgical success of curing UC. Despite a con-

siderable postoperative complication rate, normal quality of life 

can be achieved with a long-term pouch success rate of >90% after 

10 and 20 years of follow-up in experienced centers. A close coop-

eration between the various disciplines in the pre- and postopera-

tive setting is essential for an optimal outcome of patients with UC.
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