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Abstract

Background and Aims: The aim of this study was to report a multicentric experience of segmental 
colectomy [SC] in ulcerative colitis [UC] patients without active colitis, in order to assess if SC can 
or cannot represent an alternative to ileal pouch-anal anastomosis [IPAA].
Methods: All UC patients undergoing SC were included. Postoperative complications according 
to Clavien Dindo’s classification, long  term results, and risk factors for postoperative colitis and 
reoperation for colitis on the remnant colon, were assessed.
Results: A total of 72 UC patients underwent: sigmoidectomy [n = 28], right colectomy [n = 24], 
proctectomy [n = 11], or left colectomy [n = 9] for colonic cancer [n = 27], ‘diverticulitis’ [n = 17], 
colonic stenosis [n = 5], dysplasia or polyps [n = 8], and miscellaneous [n = 15]. Three patients 
died postoperatively and 5/69 patients [7%] developed early flare of UC within 3 months after 
SC. After a median follow up of 40 months, 24/69 patients [35%] were reoperated after a median 
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delay after SC of 19 months [range, 2–158 months]: 22/24 [92%] underwent total colectomy and 
ileorectal anastomosis [n = 9] or total coloproctectomy [TCP] [n = 13] and 2/24 [8%] an additional 
SC. Reasons for reoperation were: colitis [n = 14; 20%], cancer [n = 3] or dysplasia [n = 3], colonic 
stenosis [n = 1], and unknown reasons [n = 3]. Endoscopic score of colitis before SC was Mayo 
23 in 5/5 [100%] patients with early flare vs 15/42 without early flare [36%; p = 0.0101] and in 9/12 
[75%] patients with reoperation for colitis vs 11/35 without reoperation [31%; p = 0.016].
Conclusions: After segmental colectomy in UC patients, postoperative early colitis is rare [7%]. 
Segmental colectomy could possibly represent an alternative to IPAA in selected UC patients 
without active colitis.

Key Words:  Segmental colectomy; ulcerative colitis; postoperative flare

1.  Introduction

Ulcerative colitis [UC] is a chronic inflammatory condition that causes 
continuous mucosal inflammation, which affects the rectum and to a 
variable extent the colon.1 The current incidence of UC in Europe is es-
timated at from 0.9 to 24.3 per 100 000 person-years.2 The prevalence 
of UC in Europe is estimated at 2.1 million persons.2 Restorative total 
coloproctectomy [TCP] with ileal pouch-anal anastomosis [IPAA], re-
commended since early 80s, offers in the majority of patients a com-
plete removal of the diseased or potentially diseased mucosa, an effective 
prevention and treatment of colorectal cancer, and an unchanged body 
image with no stoma and a preserved anal route of defaecation. For this 
reason, IPAA is today the gold standard for UC patients needing sur-
gery.3 It concerns approximately 15% to 20% of UC patients, mainly 
because of refractory acute colitis, dysplasia or cancer, or long-standing 
refractory disease with severe symptoms and poor quality of life.1

The only alternative to TPC and IPAA is represented today by total 
colectomy [TC] with ileorectal anastomosis [IRA]. In the latest 2015 
ECCO guidelines on surgery for UC,4 it is stated that: ‘under optimal 
circumstances, IRA is a reasonable alternative to IPAA. Outcome ad-
vantages are such as lower morbidity and preserved female fecundity 
need to be weighed against the need for rectal surveillance and subse-
quent proctectomy in 50% of the cases’ [level of evidence 3] [Statement 
5I]. Even if some inflammatory bowel disease [IBD] surgeon considers 
that there is no place for IRA in surgical UC patients, on the other hand 
for some others, including our group, IRA can be proposed in selected 
UC patients [approximately 10% to 15% of UC patients undergoing 
surgery]5 especially when indication for colonic surgery is not related to 
UC complications. ECCO Statement 3F suggested also that in case of 
dysplasia/cancer, the recommended operation is TCP with IPAA.4

Until now, SC [or proctectomy only] is never suggested in UC patients. 
The two main reasons are: first, the theoretical risk of postoperative col-
itis in the remnant colon; and second, the well-known risk of develop-
ment of dysplasia or even cancer elsewhere in the colon after SC. Thus, 
segmental colectomy has no place today for the surgical treatment of UC.

However, sometimes surgery can be discussed for UC in aged pa-
tients, with localised cancer or dysplasia, or for colonic stenosis. In 
these situations, subtotal colectomy with IRA [or even IPAA] are per-
formed. However, in aged patients or patients with comorbidity, risks 
of bad function after IPAA and of severe postoperative morbidity lead 
some surgeons to propose SC in highly selected UC patients.

To our knowledge, there are very few data published on SC in 
UC. A recent paper6 coming from the US veterans health care system 
has reported encouraging results of SC in UC patients with colo-
rectal cancer. However only 25 cases were reported, making ana-
lysis of the results very difficult. Another US study7 has evaluated, 

in patients with either Crohn’s disease [CD] or UC, evolution after 
SC for colitis-associated neoplasia. Seventeen patients were included, 
and all patients had quiescent disease in the remnant colon, but in 
this study only six patients with UC were included.

Thus, the aim of our study was to report a large multicentric 
experience of SC for UC in patients without active colitis, oper-
ated fo reasons other than colitis, coming from inflammatory bowel 
disease expert centres over the world, in order to assess: [a] the 
postoperative and long-term risk of such strategy in UC patients; 
and [b] if SC could represent an alternative to IRA or IPAA in 
selected UC patients.

2.  Methods

2.1.  Study population
This was a retrospective multicentric study from expert IBD centres 
from Europe and the USA. All consecutive patients with a diagnosis 
of UC who underwent SC or isolated proctectomy without associ-
ated colectomy, whatever the indication, as the first colorectal resec-
tion have been registered in a dedicated database. Patients with a 
diagnosis of Crohn’s disease or undetermined colitis were excluded, 
as well as patients who underwent TC or TPC as first operation.

2.2.  Outcomes measures
Preoperative colitis was assessed on preoperative colonoscopy 
[i.e. performed during the last 6  months before SC] according to 
Mayo score.8,9 We evaluated preoperative patients’ characteristics 
including age, sex, UC duration and extension, preoperative treat-
ments, indication for surgery, and co-morbidities. UC activity before 
surgery was assessed by an endoscopic evaluation of UC performed 
no more than 6 months before surgery. We chose to assess the ac-
tivity of UC using exclusively the Mayo endoscopic subscore, as this 
consensual scoring item was available in all the medical charts of 
the participating centres. The Mayo score was defined as follows10:

1. Mayo 0: normal mucosa or inactive disease;
2. Mayo 1: mild activity [erythema, decreased vascular pattern, mild 

friability];
3. Mayo 2: moderate activity [marked erythema, lack of vascular 

pattern, friability, erosions];
4. Mayo 3: severe activity [spontaneous bleeding, large ulcerations].

Postoperative complications according to Clavien Dindo’s classi-
fication and long term results [recurrent colitis, reoperation] were 
studied. Risk factors for early postoperative colitis and reoperation 
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for colitis on the remnant colon were also assessed by univariate 
analysis.

Early postoperative colitis after SC was defined as a flare of UC 
less than 3 months after SC, based on clinical and endoscopic evalu-
ation documented by the referent physician in the medical chart. Late 
colitis was defined by a flare of UC more than 3 months after SC.

2.3. Statistical analysis
Qualitative data were reported as number of patients [percentage 
of patients] and were compared with either the Pearson χ 2 test or 
the Fisher exact test, as appropriate. All tests were two-sided, with a 
level of significance set at p < 0.05.

This study was approved by our institutional review board and 
conducted according to the ethical standards of the Committee on 
Human Experimentation of our institution and reported according 
to the Strengthening the Reporting of Observational Studies in 
Epidemiology [STROBE] guidelines.11

3.  Results

3.1.  Patients’ characteristics
A total of 72 patients undergoing SC were included in this study. 
Patients came from 17 expert IBD centres. There were 50 men [70%] 
and 22 women, with a mean age at diagnosis of UC of 46 ± 18 years 
[range, 11–86] and mean age at SC of 57 ± 17 years [range, 14–84]. 
The mean age at surgery for the 22 women was 59.8 years [median 
age, 65 years] [range 24–83].

Indications for surgery were: colonic cancer [n  =  27], sigmoid 
‘diverticulitis’ [n  =  17], colonic stenosis [n  =  5], colonic dysplasia 
or polyps [n = 8], and others reasons [n = 15]: two for endoscopic 
perforation, two for haemorrhage, two for suspicion of Crohn’s dis-
ease, two for colonic perforation [and one refused other surgery than 
segmental resection], one as part of a trial on segmental colectomy, 
one for volvulus, and for the last two the indication for surgery was 
unknown but in one of the two a mucinous appendicular neoplasm 
[low-grade] was discovered on pathological examination, in absence 
of active UC. Among the 72 patients, four [5.5%] were operated as 
emergencies for endoscopic perforation [n = 2] and bleeding [n = 2]. 
All the other patients were operated electively. Patients’ and UC 
characteristics are detailed in Table 1.

Before SC, 22 [31%] patients were not under medical treatment, 
28 [39%] patients were treated with 5-aminosalicylate [5ASA], four 
[5.5%] with 5ASA and steroids, five [7%] with steroids only, three 
[4%] with azathioprine, four [5.5%] with anti-tumour necrosis factor 
[TNF], 3]three [4%] with other treatments, and for three [4%] patients 
their medical treatment before surgery was unknown. The 72 patients 
underwent: sigmoidectomy [n = 28, 39 %], right colectomy [n = 24, 
33%], proctectomy [n = 11, 15 %], or left colectomy [n = 9, 13%].

3.2.  Postoperative results
Mean hospital stay was 10.9 ± 7.8 [range 1–31] days. Postoperative 
complications [at <30  days] were observed in 17/72 patients [24%]: 
Clavien Dindo I II in seven [10%] and III or more in 10 [14%]. A Clavien-
Dindo III postoperative complication was noted in 6/72 patients [8%] 
and a Clavien-Dindo IV in one [1%] patient. Three patients died 
postoperatively [4%] due to respiratory [n = 2] or hepatic [n = 1] failure.

3.3.  Postoperative and long-term colitis and 
reoperation
Although no patient presented early postoperative [during the first 
30 days after SC] severe acute colitis, 5/69 patients [7%] developed 

early flare of UC within the 3 months after SC: 2two were treated ini-
tially medically but one of them required completion TC, 15 months 
after SC. The three others patients presented refractory colitis [after a 
median of 1 month after SC] requiring either completion SC [n = 1], 
completion TC [n = 1], or TCP with definitive end ileostomy [n = 1] 
[after a median of 1 month after SC, range 1 4 months].

During follow-up, 29 patients among the 64 other patients [45%] 
developed late flare of UC [more than 3 months after SC] after a me-
dian delay of 26 months [range, 3–480 months]. Among them, 12/29 
[41%] underwent surgery [one SC, threeTC, and eight TCP] after a 
median delay of 40 months after SC [range, 4–158 months].

At the end of follow-up, 35/69 patients [51%] did not present 
recurrent flare of colitis since SC: among them, 30 did not presented 
any symptoms, five presented mild clinical disease activity, and 25/35 
were under medical treatment.

After a median follow -p after SC of 40  months [range 
1–600 months], 24/69 patients [35%] were reoperated after a me-
dian delay after SC of 19  months [range 2–158  months]: 22/24 
[92%] underwent TC [n = 9] or TCP [n = 13] and 2/24 [8%] an 
additional SC. Indications for reoperation were: refractory colitis 
[n = 14; 20%], colonic cancer [n = 3] or dysplasia [n = 3], colonic 
stenosis [n = 1], and unknown reasons [n = 3].

3.4.  Risk factors for early flare and reoperation 
for colitis
Among the 69 patients surviving after SC, five patients [7%] pre-
sented early flare of UC [before 3  months after SC]: 0/5 patients 
with Mayo endoscopic subscore of 0 or 1 at colonoscopy before 
surgery [0%] versus 5/5 [100%] in patients with Mayo endoscopic 
subscore of 2 or 3 [p = 0.01] [Table 2]. Neither sex, age at diagnosis 
of UC or at SC, extension of colitis, nor clinical disease activity be-
fore SC were associated with an increased risk of early flare after 
SC. Temporary stoma was significantly associated with a higher risk 
of early flare after segmental colectomy: 4/5 [80%] of patients with 
early flare after SC had a temporary stoma vs 13/64 [20%] of pa-
tients without early flare of UC [p = 0.0116]. However, it suggested 
probably only that patients with temporary stoma have more in-
flammation [as also demonstrated by preoperative endoscopy with 
more scoring Mayo 2–3, which is also significantly associated with 
early flare after SC], making surgery more difficult and leading the 
surgeon to create a temporary stoma.

In all, 29 [42%] presented late flare: 9/29 patients [31%] with 
Mayo endoscopic subscore of 0 or 1 before surgery versus 6/29 
[21%] with Mayo endoscopic subscore of 2 or 3 [Mayo subscore 
missing in 14/29 patients] [p = not significant, NS].

Subseqquently 14/69 patients [20%] were reoperated for refrac-
tory colitis on the remnant colon: 3/12 [25%] patients presented a 
Mayo endoscopic subscore of 0 or 1 at colonoscopy before surgery 
versus 9/12 [75%] with Mayo endoscopic subscore of 2 or 3 [for 
two patients, Mayo endoscopic subscore was missing] [p = 0.0391] 
[Table 3]. Comparing these patients with patients not reoperated for 
colitis [n = 55], the Mayo endoscopic subscore was 2 or 3 in 9/12 
[75%] patients with reoperation for colitis versus 11/35 without 
roperation [31%; p = 0.0161].

4.  Discussion

Our study showed that after SC for UC, made for other reason than 
active colitis, the risk of early [within the first 30 days] postoperative 
severe or acute colitis is nil. Furthermore, only 7% of the patients 
presented early flare during the first 3  months after surgery and 
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none presented a severe or acute colitis. Thus, the risk of severe 
postoperative colitis in the remnant colon is more theoretical than 
real, and cannot be used as an argument against segmental colec-
tomy in selected UC patients. At the end of follow-up, although 45% 
of the patients were treated for flare of colitis on the remnant colon 
and 35% were reoperated [mainly for colitis], the majority of pa-
tients avoid completion colectomy or proctectomy during follow up.

Today, for approximately 12% to 20% of UC patients re-
quiring surgery, whatever the indication [acute colitis, dysplasia or 

cancer, or refractory long-standing colitis], the current guidelines 
and the majority of IBD surgeons recommend proposing a total 
coloproctectomy with IPAA [either in a two-step, modified two-step, 
or three-step operation].12,13 IPAA cures the disease, prevents or cures 
colorectal cancer, preserves anal function, and gives a good or ac-
ceptable quality of life in the majority of patients.14,15 Furthermore, 
since the introduction of laparoscopy, postoperative morbidity is re-
duced and fertility is maintained in young females.16 For all these 
reasons, there is no real alternative today to laparoscopic IPAA for 
UC patients. IRA can be proposed in highly selected patients, but for 
most of the centres it must be reserved for patients without dysplasia 
or cancer, primary sclerosing cholangitis, refractory proctitis, or long 
history of UC, all well-known risk factors for development of rectal 
cancer after IRA.5

However in UC, surgery is not only required in young and fit 
patients. Sometimes surgery is indicated for colonic or rectal cancer, 
colonic stenosis, or other reasons in relatively aged patients [over 60 
or even 70], without any symptoms of UC but with a previous his-
tory of UC treated medically. In these situations, following the cur-
rent guidelines, IPAA must be theoretically proposed because of the 
very high risk of cancer and dysplasia in the remnant colon.1 Even 
IRA is contraindicated in case of cancer of the colon. In either IPAA 
and IRA, the risk of postoperative morbidity or even mortality is 
increased by the age of the patient. Furthermore, poor function after 
IPAA, or even after IRA in case of proctitis, is sometimes observed 

Table 2. Risk factors for early postoperative flare of colitis in 69 pa-
tients undergoing segmental colectomy for ulcerative colitis.

Early flare  
n = 5

No early flare  
n = 64

p

Sex   NS
 Men 4 44
 Women 1 20

Mean age   NS
 At diagnosis of UC 37 ± 10 47 ± 19
 At segmental colectomy 48 ± 15 58 ± 20

Extension of colitis before surgery   NS
 Montreal E0-E1 0 11
 Montreal E2-E3 5 39
 Unknown 0 14

Clinical disease activity  
before surgery

  NS

  No activity [remission]  
or moderate

4 45

 Severe or acute colitis 1 7
 Unknown 0 12

Endoscopic disease  
activity before surgery

  0.0101

 Mayo 0–1 0 27  
 Mayo 2–3 5 15  
 Unknown 0 23

Type of surgery   NS  
NS Right colectomy 1 23

 Left colectomy 1 8
 Sigmoidectomy 2 24
 Proctectomy 1 9
 Right colectomy 1 23

Left colectomy + sigmoidectomy 2 32
Temporary stoma at SC   0.0116

 Yes 4 13
 No 1 51

SC, segmental colectomy; NS, not significant.

Table 1. Clinical, endoscopic, and surgical findings of 72 patients 
undergoing segmental colectomy for ulcerative colitis.

Number of patients n = 72

Sex  
Men 50 [70%]
Women 22 [30%]
Mean age  

 At diagnosis 46 ± 18 [range, 11–86]
 At segmental colectomy 57 ± 17 [range, 14–84]

Extension of colitis before surgery  
 Montreal E0 0 [0%]
 Montreal E1 12 [17%]
 Montreal E2 31 [43%]
 Montreal E3 15 [21%]
 Unknown 14 [19%]

Clinical disease activity before surgery  
 No activity [remission] 6 [8%]
 Mild 30 [42%]
 Moderate 16 [22%]
 Severe 4 [5.5%]
 Acute colitis 4 [5.5%]
 Unknown 12 [17%]

Endoscopic disease activity before surgery  
 Mayo 0 7 [10%]
 Mayo 1 21 [29%]
 Mayo 2 14 [19%]
 Mayo 3 7 [10%]
  Unknown [or colonoscopy more than 
6 months before surgery]

23 [32%]

Therapy before surgery  
 No treatment 22 [31%]
 5ASA 28 [39%]
 Steroids 5 [7%]
 5ASA + steroids 4 [5.5%]
 Anti-TNF 4 [5.5%]
 Azathioprine 3 [4%]
 Other 3 [4%]
 Unknown 3 [4%]

Type of segmental colectomy  
 Sigmoidectomy 28 [39 %]
 Right colectomy 24 [33%]
 Proctectomy 11 [15%]
 Left colectomy 9 [13%]

Indications for segmental colectomy  
 Colonic cancer 27 [37%]
 Localised colitis 17 [24%]
 Colonic stenosis 5 [7%]
 Dysplasia or polyps 8 [11%]
 Others 15 [21%]

Stoma during segmental colectomy  
 Yes 20 [28%]
 No 52 [72%]

5-ASA, 5-aminosalicylate; TNF, tumour necrosis factor.
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in some aged patients after such surgery and alters severely their 
quality of life.

These observations lead some surgeons to go outside the guide-
lines and propose in highly selected UC patients an SC instead of 
IPAA or IRA in aged patients with localised colonic cancer or indi-
cations unrelated to active ulcerative colitis. Even if probably many 
surgeons have already made this choice in a few patients, to the 
best of our knowledge there are only few papers published on this 
topic. In the first one, Lindberg et al.17 reported only four cases of 
SC for colorectal cancer complicating UC and among them only one 
died 6 months later. In the second paper,6 data of patients were ex-
tracted from the Nationwide Veterans Affairs Healthcare System in 
the USA. Although retrospective and coming from a national data-
base with all the bias existing in this kind of analysis, the authors 
were able to find among 1087 patients with colorectal cancer com-
plicating UC, 59 patients undergoing segmental colectomy [n = 25] 
or total coloproctectomy [n  =  34], with information available for 
preoperative colonoscopy, surgical specimens, and follow-up. In 
the segmental colectomy group, the median age of the patients was 
73  years, with a diagnosis of UC made at median 62  years. The 
comorbidity Charlson Index was 3+ in 72% of these patients, con-
firming, if necessary, that in UC some aged patients with comorbidity 
required surgery relatively late. Depsite the small number of patients 
in this retrospective study, some interesting data can be found. First, 
and not surprisingly, more than 80% of these patients required some 
medical therapy during follow-up after surgery [versus only 20% 
in the 35 patients undergoing total coloproctectomy]. This is very 
interesting, and an argument for a possible role of SC in UC patients 
is that after a follow-up of 9 years, only one patient [4%] after SC 
required reoperation [completion total colectomy], and no patient 
developed metachronous colorectal cancer in the remnant colon. 
Only one patient after SC developed liver metastases [4%] during 
follow-up. Unfortunately, it was impossible to make any analysis 

of possible risk factors for postoperative colitis and reoperation in 
these patients, in order to better select patients for SC.

Anyway, this study also suggested that SC seems to be an attractive 
option in some aged UC patients with colorectal cancer. In case of seg-
mental colectomy performed for either dysplasia or cancer, a careful 
follow-up with chromoendoscopy 1  year after segmental colectomy 
must probably be proposed. Furthermore, in case of cancer in the spe-
cimen of segmental colectomy, follow-up with ccomcputed tomography 
[CT] and Carcino-Embryonic Antigen [CEA] serum level must be the 
rule [for example, every 3 months during the first 2 years and then every 
6 months up to 5 years after surgery]. Because segmental colectomy is to 
date not recommended in UC patients, and because these patients need 
a strict follow-up of the remnant colon, probably these patients must be 
referred and treated only in expert IBD centres.

In order to have more evidence on the possible role of SC in the sur-
gical armamentarium in UC patients, we conducted a large multicentric 
study worldwide and ask many expert IBD centres to send the records 
of UC patients undergoing SC whatever the indication. We were able 
to get 72 patients, which is the largest series to date on this subject, but 
which confirms also that even among 17 IBD centres, SC still has a very 
little place in the surgical management of UC patients. We confirmed in 
our study what was observed in the Khan et al. study6 concerning the 
very low risk of postoperative colitis after SC: only 7% presented mod-
erate or mild postoperative colitis and none a severe or acute episode. 
Because of a larger number of patients we were also able to analyse 
possible risk factors for early flare after SC: only endoscopic activity of 
the colitis before surgery, with Mayo score 2 or 3, was associated with 
a significantly higher rate of postoperative colitis. 

Same risk factors were observed for postoperative reoperation for 
colitis after segmental colectomy, suggesting a role of colonic inflam-
mation in the postoperative course after SC. We observed that 35% 
of our patients need reoperation during follow-up. What we know 
already, because it was previously published,18 is that reoperation 
and transformation of ileorectal anastomosis to ileal pouch-anal 
anastomosis is feasible and safe, without increased morbidity. Thus, 
we can expect that it will be quite the same for transformation of SC 
to TC and IRA or even to TCP and IPAA. Thus, if SC is performed 
as a first operation, reoperation will probably be not associated with 
an increased morbidity rate. But SC can also become an advantage in 
terms of fertility in young females, especially if performed by lapar-
oscopy. Previous studies have already demonstrated that fertility is 
not reduced after subtotal colectomy; thus it will probably be the 
same after SC. Furthermore, we previously observed that a laparo-
scopic approach does not reduce fertility in comparison with an 
open approach.16,19 Thus, starting surgical history in selected UC pa-
tients by SC does not expose the patient to a high risk of morbidity 
if reoperation is needed, and also preserves probably better fertility 
in young females than does primary IPAA.

In conclusion, our study, even if retrospective with all the possible 
bias associated with such kinds of study, suggested that segmental 
colectomy is contraindicated in patients with active colitis at the time 
of SC. For all the other patients, SC will have probably some place 
in the surgical management of UC. However, in patients with endo-
scopic remission of UC, especially aged patients with comorbidity, 
relatively limited life expectancy, localised colonic cancer, and a rela-
tively short history of UC before diagnosis of cancer, SC could pos-
sibly be discussed as an alternative to either IRA or IPAA.
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Table 3. Risk factors for reoperation for refractory colitis in 69  
patients undergoing segmental colectomy for ulcerative colitis.

Reoperation  
n = 14

Not 
reoperated  
n = 55

p

Sex   NS
 Men 10 38
 Women 4 17

Mean age   NS
 At diagnosis of UC 48 ± 21 47 ± 17
 At segmental colectomy 57 ± 21 57 ± 17

Extension of colitis before surgery  
 Montreal E0E1  
 Montreal E2E3  
 Unknown

2  
12  
0

10  
32  
13

NS

Clinical disease activity  
before surgery

  NS

  No activity [remission]  
or moderate

9  39   

 Severe or acute colitis 4 74  
 Unknown 1 12  

Endoscopic disease activity before 
surgery

  0.016

 Mayo 0–1 3 24  
 Mayo 2–3 9 11  

Unknown 2 20  

NS, not significant.[][]
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