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a b s t r a c t 

Background: Available guidelines lack in indications on surgical standard in Ulcerative Colitis (UC) 

Aims: To determine the role of surgical strategies of colectomy and proctectomy with pouch-anal- 

anastomosis (IPAA) on functional outcomes in a nationwide population multicenter study. The secondary 

aims consisted of perioperative outcomes and complications. 

Methods: Data on 379 patients who underwent total abdominal colectomy and proctectomy with ileo- 

pouch-anal-anastomosis (IPAA) with or without diverting ileostomy were retrospectively collected in a 

red cap multicenter-database searching for variables that could impact on pouch outcomes as cuffitis, 

pouchitis, anastomotic stenosis, pouch stenosis, failure or pathological Low-Anterior-Resection-Syndrome 

(LARS) score. 

Results: Mesocolic dissection sealing vessels at major trunks and from medial to lateral are associated 

with better outcomes. Laparoscopy is associated with lower rate of cuffitis over time ( p = 0.028). Mesen- 

tery lengthening is associated with higher pouchitis rate ( p = 0.015) and earlier failure ( p < 0.0 0 01). 

Hand-sewn IPAA results in early anastomotic stenosis ( p = 0.0 0 011). The Transanal-Transection and 

Single-Stapling Anastomosis (TTSS) showed to be protective against pouchitis. Extended dissection of ad- 

hesions correlates with lower rate of pouchitis-episodes ( p = 0.0057). 

Conclusions: The study highlights advantages of laparoscopy. New techniques such as TTSS promise fur- 

ther improvements. Mesentery lengthening correlates with high risk of pouch-failure and pouchitis, hand- 

sewn anastomosis increased risk of stenosis. 

© 2024 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights are reserved, 

including those for text and data mining, AI training, and similar technologies. 
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. Introduction 

Total proctocolecomy with ileo-pouch-anal-anastomosis (IPAA) 

s the treatment of choice for Ulcerative Colitis (UC) non responder 

o medical treatment [ 1 , 2 ]. 
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Colectomy represents the “first step” of surgery in UC and Acute 

evere Ulcerative Colitis (ASUC) being the main indication in acute 

etting [ 3 ]. 

A recent nationwide survey, completed by Italian IBD referral 

entres, showed that there is no consensus about the technique 

f dissection, vascular ligation, treatment of the omentum and 

anagement of rectal stump [ 4 ]. Disagreement exist about level 

f major vessels ligation, dissection of the mesecolon (lateral to 

edial or vice versa), starting approach from right or left colon, 

anagement of omentum or rectal stump. The laparoscopic ap- 

roach, which should represent the gold standard as stated by re- 

ent guidelines, [ 3 ] has proven to be chosen for ASUC in 70 % of

ases. Data are lacking about the role that such variability could 

ave in jeopardizing or facilitating the second surgical step, in 

erms of adhesions or mesocolon retracted or inflamed (if not re- 

oved during colectomy) or complex rectal stump. 

Proctectomy and pouch creation represent the “second step” in 

atients for whom a restorative treatment is feasible [ 5 , 3 ]. 

The restorative procedure could also be conducted in several 

ays, ranging from the approach (laparoscopy or laparotomy) to 

ectal dissection, to pouch shape or choice of anastomosis configu- 

ation [ 6 ]. 

The aim of this multicenter study was to assess the role of 

ifferent sur gical techniques adopted during colectomy and dur- 

ng restorative proctectomy on pouch functional results after stoma 

losure. 

. Methods 

The I mpact of CO lectomy and restorative procedure o N pouch 

UN ction after ileo-pouch-anal anastomosis in Ulcerative Colitis 

ICON FUN study) is a retrospective study based on data obtained 

rom Red Cap prospectively maintained database of several Ital- 

an IBD Centres. The study was designed to compare operative re- 

ults and functional outcomes of patients treated by colectomy, 

roctectomy and ileo-pouch-anal anastomosis; seventeen Italian 

enters were invited and 10 of those accepted to participate: 

oliclinico Sant’Orsola – Malpighi [Bologna, Italy], Dipartimento 

i Scienze Biomediche, Humanitas University [Rozzano-Milano, 

taly], Fondazione Policlinico Universitario Agostino Gemelli IRCCS 

 Università Cattolica S. Cuore - [Roma, Italy], Ospedale di Santa 

aria delle Croci di Ravenna [Ravenna-Italy], ASST Rhodense- Os- 

edale Monumento ai Caduti [Rho-Milano, Italy], Università Fed- 

rico Secondo [Napoli, Italy], Policlinico Universitario di Torvergata, 

Torvergata-Roma, Italy], SOC Chirurgia Generale Ospedale di Por- 

enone [Pordenone, Italy], IRCCS Sacro Cuore Don Calabria Ne- 

rar di Valpolicella, [Verona-Italy], Ospedale Mauriziano ‘Umberto 

’,[Torino, Italy]. 

.1. Study population and inclusion/exclusion criteria 

All consecutive patients with diagnosis of UC who underwent 

olectomy, proctectomy and pouch-anal anastomosis from January 

017 to December 2022 were included. 

The only exclusion criterion was Crohn Disease. 

Patients under the age of 18 and patients who denied the in- 

ormed consent to the data processing were excluded. 

.2. Definitions and data of interest 

Patients who were considered for this study were those who 

nderwent colectomy (first stage) proctectomy and pouch creation 

ith pouch anal anastomosis (IPAA) with or without ileostomy, 

nd stoma closure were included. When the surgeon avoided cre- 

ting the stoma a “two stage modified” procedure was performed. 
316
Pre-operative characteristics, intra-operative findings and surgi- 

al procedures, post-operative morbidity, and long-term functional 

utcomes were collected and in case of missing data single centre’s 

nvestigator was contacted in order to fulfil all missing field. 

At all the participating centres, the indication for surgery was 

cheduled after a multi-disciplinary meeting (MDM) and complete 

iagnostic work-up. 

Data on age, gender, American Society of Anaesthesiology phys- 

cal status classification system score (ASA), body mass index 

BMI), smoke habits, familiarity, Haemoglobin level (Hb), Albumin 

evel, C Reactive Protein (CRP), Mayo endoscopic score, The Mon- 

real Classification for UC [ 7 ] previous medications with biologics 

nd number of therapeutic shifts, as well as daily stool frequency 

ere collected. Complications were classified using the Clavien- 

indo Classification. Class I and II complications were considered 

minor’, class III and IV ‘major’, and death was classified as class V 

 8 ]. 

Post-operative follow-up was based on clinical evaluation at 3, 

 and 12 months post surgery, or depending on patients’ clinical 

onditions. Endoscopy was performed 12 months after surgery or 

n the case of suspected pouch inflammatory condition. 

Data were collected before each surgical step. 

.3. Endpoint and outcome measures 

.3.1. Colectomy 

The primary aim of the ICON FUN study was to assess if dif- 

erent surgical approaches during colectomy could have had an 

mpact on pouch outcomes such as developing cuffitis, pouchitis, 

nastomotic stenosis, pouch stenosis. 

The secondary aims consisted of perioperative surgical out- 

omes, complication rates, surgical time. 

.3.2. Proctectomy and pouch creation 

The primary aim of the ICON FUN study was to assess if differ- 

nt surgical approaches during proctectomy could have an impact 

n pouch outcomes such as developing of cuffitis, pouchitis, anas- 

omotic stenosis, pouch stenosis, pathological Low Anterior Resec- 

ion Syndrome (LARS) score or pouch failure (need for pouch re- 

oval with permanent end ileostomy or ileostomy creation). 

The LARS score is a fast and useful “patient reported” measure 

f function outcomes used to evaluate the severity of bowel dys- 

unction after rectal surgery by scoring the major symptoms of the 

yndrome: incontinence (flatus and liquid stool), frequent bowel 

ovements, stool fragmentation/clustering, and urge. First evalu- 

tion of LARS has been assessed at first follow up examination 3 

onths after stoma closure. 

The scores from each of the five questions are summed up to 

btain a total score ranging from 0 to 42. LARS can be catego- 

ized into three groups: no LARS (0–20 points), minor LARS (21–29 

oints), or major LARS ( ≥30) [ 9 ]. 

The secondary aims consisted of perioperative surgical out- 

omes, complication rates, surgical time. 

.4. Statistical analysis 

Continuous variables were expressed as median and interquar- 

ile range (IQR) and compared using two-tailed, unpaired, Mann- 

hitney U test. Categorical variables were expressed as absolute 

alue and proportions and compared using Fisher’s exact. 

Logistic regression model using Firth’s bias reduction method 

as performed to assess the odds ratio of variables associated with 

ouch outcomes after the first surgical step (colectomy). Analysis 

as stratified by different operative strategies (laparoscopy or la- 

arotomy, site of start approach, level of stich of major vascular 

runks, mesocolic dissection, need for conversion). 
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Time-to-event estimates for surgical outcomes were calculated 

sing the Kaplan Meier function and compared using the Log- 

ank test. Cox proportional hazard regression analysis was used to 

et up a predictive model simultaneously exploring the effects of 

he independent variables on surgical outcome in relation to time. 

ime to event analysis was stratified by different surgical factor (la- 

aroscopy or laparotomy, two stage or three stage procedure, need 

or mesentery lengthening, dissection of adhesions, type of anasto- 

osis). 

LARs score was expressed as median and IQR and compared us- 

ng Kruskal-Wallis rank sum test. 

Results were expressed with 95% confidence intervals [95% CI] 

nd the level of significance was set at p ≤ 0.05. Statistical analysis 

as performed using R version 4.3.0 (R Foundation for statistical 

omputing, Vienna, Austria). 

.5. Ethical 

The study has been reported according the Strengthening The 

eporting of Observational Studies in Epidemiology (STROBE) [ 7 ]. 

The Study was conducted according to the ethical standards of 

he Declaration of Helsinki [2013 version]; the study protocol was 

pproved by the ethical committee of the promoting Centre, and 

ubsequently by all local ethical committees of participating cen- 

res. All patients provided written informed consent before receiv- 

ng any surgical procedure and for data auditing. 

. Results 

Data on 410 patients who underwent surgery for UC in the 

tudy period (colectomy first and restorative proctectomy with or 

ithout ileostomy in a second time) were available from the par- 

icipating centres; 31 (7,5%) of those were removed because of 

issing data. Hence, 379 (92,5%) patients were included in the 

nalysis. 

Median follow up was 43 months [IQR 26–58]. 

Table 1 shows baseline characteristics of all patients included in 

he study, including surgical strategies at the first surgery (colec- 

omy) and surgical strategy at the second time (proctectomy and 

ouch creation). Operative times are also reported. 

.1. Baseline characteristics 

There were 223 (58.8%) men and 156 (41.2%) women. Patients 

f each centre did not show differences in terms of gender, ASA 

core, haemoglobin level, BMI, albumin level, CRP, smoking habits, 

ayo, Montreal e and s, previous use of biologic and number of 

ines. Patients from one centre were significatively older than oth- 

rs subsequently, the median age at surgery differed in the various 

entres from 34 [28–40] to 59 [41.4–71] years, respectively. 

The duration of surgery (colectomy and proctectomy) has 

roven to be variable among different centres and, moreover, the 

ean surgical time for the laparoscopic colectomy was 200 min 

IQR 163 −240] versus surgical time for open colectomy 140 min 

IQR 120 −167], p < 0,001. 

The mean surgical time for the laparoscopic proctectomy and 

ouch creation was 328 min [IQR 223,5–300] versus surgical time 

or open proctectomy 240 min [IQR 192,5–280], p = 0,032 . 

The baseline characteristics table shows distribution of inde- 

endent and dependent variables of colectomy and proctectomy 

or each single centre. 

Table 2 shows technical aspects and outcomes of Colectomy and 

roctectomy. 
317
.2. Colectomy 

Different intraoperative choices were analysed to assess if one 

r more of those could impact significatively on pouch outcomes 

uch as: cuffitis, pouchitis, pouch stenosis or pouch failure. 

The start approach from the right colon was associated with 

he stenosis of pouch anal anastomosis (Odds ratios 4,4) [CI 1,84–

0,52] p = 0,001. 

The mesocolic dissection from lateral to medial was associated 

ith an increased risk of cuffitis (Odds ratios 2,42 [CI: 1,16–5,04] 

 = 0,021). 

The subcutaneous placement of the rectal stump seems to be 

ssociate to increased risk of anastomotic stenosis (Odds Ratio 1.16 

CI: 0.06–23.93] p = 0,05). 

Table 3 shows variables associated with pouch outcomes and 

omplications after colectomy. 

.3. Proctectomy and pouch anal anastomosis 

Fig. 1 reports the 60 months Kaplan and Meier time-to-event 

stimates for long term pouch survival and pouch outcomes glob- 

lly and considering surgical strategies (three time or two steps 

odified), surgical approach (laparoscopy or laparotomy), need for 

pplication of mesentery lengthening techniques, type of rectal 

issection technique (Knight and Griffen, TA-IPAA, TTSS, handsewn 

ouch-anal anastomosis after mucosectomy), need for dissection of 

dhesions (no dissection, dissection of more or less than 15 min). 

o significant differences were present between three stage proce- 

ures or two stage modified procedures. 

Laparoscopic approach was associated with lower rate of cuffitis 

ver time ( p = 0,028) and with lower LARS (mean LARS 5 [IQR 2–

0] p = 0,02), see Table 4 . 

The necessity of mesentery lengthening was associated with 

igher rate of pouchitis ( p = 0.015) and earlier pouch failure ( p 

 0.0 0 01). 

All patients who underwent pouch-anal anastomosis following 

ucosectomy developed early anastomotic stenosis ( p = 0.0 0 011). 

The TTSS technique showed to be protective against pouchi- 

is but the difference over time was not statistically significant 

 p = 0.096). 

Dissection for adhesions for more than 15 min was sig- 

ificatively associated with lower rate of pouchitis episodes 

 p = 0.0057). 

A Cox’s proportional hazard model ( Table 5 ) was performed to 

dentify the independent risk factors for pouch complications. The 

isk of developing cuffitis was significatively higher after open pro- 

edures if compared with laparoscopic approach (HR:2.16 [95%IC: 

.07–4.37], p = 0.03). The risk of developing cuffitis was significa- 

ively lower after the TTSS approach (HR: 0.27 [95%CI 0.09–0.79] p 

 0,01). The risk of developing pouchitis was significatively higher 

fter systematic application of techniques for mesentery length- 

ning (HR 1,59 [95% CI 1,02–2,47] p = 0,03) and decreases if a 

issection of adhesions is performed (HR 0,50 [95%CI 0,28–0,87] 

 = 0,01). The risk of pouch anal anastomosis stenosis was signi- 

catively associated to hand sewn anastomosis following mucosec- 

omy. (HR 22.84 [95%CI 2,58–202.38] p = 0,005) In addition the 

isk of pouch failure (necessity of pouch removal of creation of 

leostomy) is significatively associated with a need for mesenteric 

engthening (HR 9.29 [95%CI: 2.35–36.78] p = 0,001). 

. Discussion 

Results of Icon Fun study confirmed the variability still existing 

mong Italian IBD referral centres about surgical strategy regarding 

olectomy. Different operative choices were analysed to assess if 

ne or more could impact significatively on pouch outcomes such 
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Table 1 

Patients characteristics. 

Total Number of Patients 379 

Age (years). median [IQR] 1 42 [29 – 56] 

Gender. number (%) 

Male 223 (58.8%) 

Female 146 (41.2%) 

Smoking Habit. number (%) 

Active 26 (6.9%) 

Previous 74 (19.5%) 

Family History of IBD. number (%) 33 (8.7%) 

Body Mass Index. median [IQR] 1 22 [19 – 24.2] 

ASA 2 score. median [IQR] 1 2 [2] 

Haemoglobin (g/L). median [IQR] 1 11.5 [10 – 13] 

Albumin (g/L). median [IQR] 1 33 [27 – 38] 

C Reactive Protein (f/L). median [IQR] 1 28.2 [10 – 80] 

Bowel movements (per day). median [IQR] 1 8 [5 – 11] 

Mayo Endoscopic Score 2 . number (%) 

0, 1, 2, 3. 7 (1.8%), 21 (5.6%), 

105 (27.7%), 246 

(64.9%) 

Montreal Classification, disease extention 4 . 

number (%). E1, E2, E3. 23 (6.1%), 136 

(35.9%), 220 (58%) 

Montreal Classification, disease activity 5 . 

number (%). S0, S1, S2, S3. 6 (1.6%), 18 (4.7%), 

138 (36.4), 217 

(57.3%) 

Preoperative Biological Therapy (30days). number (%). 302 (79.7%) 

Surgical Approach. number (%). 

Open 51 (13.5%) 

Laparoscopy 328 (86.5%) 

Conversion rate. number (%). 13 (4%) 

Surgical Strategy. number (%) 

Three stages 334 (88.1%) 

Modified two stages 45 (11.9%) 

Duration of surgery (minutes). median [IQR] 1 

Open Colectomy 140 [120 – 167.5] 

Laparoscopic colectomy 200 [163 – 240] 

Open Proctectomy 240 [192.5 – 280] 

Laparoscopic Proctectomy 265 [223.5 – 300] 

Complications (Clavien-Dindo Classification6 ). number (%). 

Colectomy 0–2 356 (94%) 

> 3 23 (6%) 

Proctectomy 0–2 369 97.4%) 

> 3 10 (2.6%) 

Stoma reversal 0–2 314 (98.7%) 

> 3 4 (1.3%) 

1 IQR: Interquartile Range. 
2 American Society of Anaesthesiology Physical Status Classification System. 
3 Mayo Endoscopic Score. 1: inactive disease; 2: mild disease; 3: moderate disease; 4: severe disease. 
4 Montreal classification of disease extension: E1: ulcerative proctitis; E2: left-sided colitis; E3: Extensive colitis. 
5 Montreal classification of disease activity: S0: clinical remission; S1: mild disease; S2: moderate disease; S3: severe disease. 6 Clavien-Dindo classification of post- 

operative complications: 0–2: normal postoperative course or any deviation requiring pharmacological treatment, including parenteral nutrition and blood transfusion; > 3 

any complication requiring surgical, endoscopic, or radiologic intervention, life threatening complications requiring intensive care management, and patient death. 
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s: cuffitis, pouchitis, pouch stenosis, pouch failure or poor func- 

ion estimated with low anterior resection syndrome score (LARSs- 

ore). 

Following pouch creation, a lot of patients reported significant 

ncrease in the number of faecal discharges, mostly during the 

ight. Other typical symptoms may be incontinence, soiling, clus- 

ering, fragmentation or urgency. While most patients gain a new 

lifestyle” much better than before surgery, a minority of those 

evelop disabling symptoms compromising their quality of life. A 

tandardization in carrying out functional follow up is lacking at 

he present time and every IBD unit adopt different protocols, tools 

r questionnaires without a consensus. In a recent narrative re- 

iew of current literature, Vernon et al. underlined the big vari- 

bility of validated scores used to assess the quality of life after 

PAA surgery, such as CGQOL ( Cleveland Global Quality of Life), 

FS (Pouch Functional Score), OS (Oresland Score), IBDQ (Inflam- 

atory Bowel Disease Questionnaire), SF-36 (36-Item Short Form 

ealth Survey), WCGS Wexner Continence Grading Scale [ 10 ]. The 
318
leoanal Pouch Syndrome score (IPSS) has recently been introduced 

ailoring on pouch surgery by patient-reported outcomes, based on 

-bowel related symptoms and 7 consequences [ 11 ]. Complained 

ymptoms are quite similar to those experienced by patients who 

evelop LARS. After low or very low anterior resection a large 

ercentage (ranging from 25 to 70) of patients complains symp- 

oms including faecal urgency, frequent bowel movements, incon- 

inence, soiling. This constellation of symptoms refers to the LARS. 

he aetiology is multifactorial starting from potential sphincter in- 

ury, alteration of anorectal motility, neuropathy, lumbar plexopa- 

hy whose symptoms are increased by pelvic sepsis [ 12 , 9 ]. 

The LARS score Italian version is validated for low rectal surgery 

nd shows to be simple and fast whilst reflecting the quality of life 

or patients post IPAA surgery [ 13 ]. For those reasons we choose 

he LARS score as quality of life assessment for this study. 

The ten participating centres offered a large cohort of pa- 

ients with similar characteristics with the exception of one which 

reated a significatively older group. Previously, IPAA was not rec- 
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Table 2 

Technical aspects and outcomes. 

Total Number of Patients 379 

Colectomy. 

Starting dissection from: number (%). Left colon 309 (81.5%) 

Right colon 64 (16.9%) 

Transverse colon 3 (0.8%) 

Undeclared 3 (0.8%) 

Mesenteric dissection. number (%). Medial to lateral 272 (71.8%) 

Lateral to medial 103 (27.2%) 

Undeclared 4 (1.1%) 

Mesenteric resection. Number (%) Central 17 (4.5%) 

Pericolic 345 (91%) 

Undeclared 17 (4.5%) 

Vascular control (left colon). number (%). Proximal ligation 78 (20.6%) 

Distal ligation 298 (78.6%) 

Undeclared 3 (0.8%) 

Vascular control (transverse colon). number (%). Proximal ligation 88 (23.2%) 

Distal ligation 288 (76%) 

Undeclared 3 (0.8%) 

Rectal stump closure. number (%). Subcutaneous 1 94 (24.8%) 

Intraperitoneal 249 (65.7%) 

Undeclared 36 (9.5%) 

Omentum. number (%). Removed 106 (28%) 

Preserved 269 (71%) 

Undeclared 4 (1%) 

Pouch construction. 

Dissection of adhesions (more 15 min). number (%). 92 (24.3%) 

Mesentery lengthening. number (%). 125 (33%) 

IPAA 1 technique. number (%). Knight-Griffen 225 (59.4%) 

TA-IPAA 68 (17.9%) 

TTSS 83 (21.9%) 

Handsewn 3 (0.8%) 

Length of rectal cuff. median [IQR] 2 3 [1 – 4] 

Pouch outcomes 

Cuffitis. number (%). 32 (8.4%) 

Pouchitis. number (%). 95 (25.1%) 

IPAA stenosis. number (%). 23 (6.1%) 

Pouch stenosis. number (%). 16 (4.2%) 

Pouch failure. number (%). 12 (3.2%) 

LARS score. median [IQR] 2 5 [2 – 22] 

1 Ileal-Pouch-Anal Anastomosis. 
2 Rectal stump stitched to the anterior abdominal wall, including mucous fistula. 
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mmended for patients older than 60 years due to poor functional 

utcomes. In a paper published by Colombo et al. the authors eval- 

ated a cohort of 77 patients older than 65 years in comparison 

ith 154 control younger patients. Postoperative complications and 

ouch failure were similar between the groups, with low rate of 

ouchitis, pouch failure with necessity of redo-pouch or perma- 

ent defunctioning. Elderly patients required more pharmacolog- 

cal treatment for complications (44% versus 28.5% Clavien-Dindo 

rade II) and experienced more serious complications (20% versus 

.7% Grade IV and V) than younger patients and longer length of 

tay. Laparoscopy was associated with a shorter duration of surgery 

 p = 0.0 0 01), and length of stay ( p = 0.0 0 01), and the same com-

lication rate as open [ 14 ]. 

A systematic review published by K.E. Pederson et al. including 

3 papers observed, after a median follow up of 62 months, rate 

f pouchitis, incontinence and pouch failure not statistically differ- 

nt between a group of patients aged from 50 to 65 years versus 

atients aged more than 65. Increasing age did not increase the 

ate of short and long term adverse events, including pouch failure. 

hose data suggest that the decision for IPAA construction should 

ot be based on age alone [ 15 ]. 

In the present study the start approach from the right colon 

as be associated with the stenosis of pouch anal anastomosis. 

The approach from the right colon at colectomy was chosen in 

4 cases (16,8%) of patients, being a small portion of the sam- 

le. In a paper from M. S. Vlug the authors analysed the effect 

f devascularization starting at the ileocolic artery as the first ap- 

roach during colectomy, measuring the blood level of fatty acid 
319
inding proteins (FABT), a marker of mucosa injury and ischemia, 

re and postoperatively. The level of FABP in patients who under- 

ent colectomy starting from ileocolic artery were significatively 

ncreased in postoperative days when compared with patients who 

nderwent a left sided start approach. Moreover, similar outcomes 

ere observed in patients treated with the same strategies but 

ithout IBD. The study concluded that colectomy starting with 

leocolic artery, caused a devascularization associated with pro- 

onged intestinal mucosal ischemia [ 16 ]. It is not clear if such situa- 

ion could cause a significant clinical inflammatory response, espe- 

ially if in an emergency setting, and whether this may jeopardize 

he vascularization of the small bowel or of the rectal cuff. 

The mesocolic dissection from lateral to medial was to be as- 

ociated with increased risk of cuffitis and a worst LARS score. 

his approach was chosen in 103 patients (27,1%). The lateral to 

edial dissection could lead to seal the mesocolon close to the 

owel, leaving in situ lymphatic tissue and vessels with same im- 

lication of above-mentioned ischemia. The dissection of meso- 

olon from lateral to medial is less adopted by laparoscopic sur- 

eons with good expertise and worst results could be attributable 

o small volume of patients with acute presentation or, at the op- 

osite, to presentation of patients with very serious acute condi- 

ions. It is widely believed that non-dedicated gastroenterologists 

end patients to referral centres just at the time of dramatic clini- 

al worsening with life threatening conditions. At the same time a 

uote of patients operated on in peripheral hospitals for acute col- 

tis surely exists. Those patients, once the burden of colitis is over, 

re taken in care for the restorative surgery from referral centres. 
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Fig. 1. Kaplan-Meier’s time to event estimates. 
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The subcutaneous placement of the rectal stump was to be as- 

ociate with increased risk of anastomotic stenosis This result is 

ard to explain. The subcutaneous placement was adopted in 88 

ases (23,2%). 

Anastomotic IPAA stenosis have been reported in 21 patients 

5,5%), most in the same centres that, in almost half patients, 

dopted the strategy to leave the rectal stump in subcutaneous tis- 

ue in suprapubic place [ 17 ]. A systematic review of rectal stump 

anagement during and after emergency total colectomy for acute 

evere ulcerative colitis published in 2019 analysed 476 patients 

nd observed that the lowest reported pelvic sepsis rate was in 

atients with sub-cutaneous closure of the rectal stump and low- 

st wound infection rate was reported after intraperitoneal closure 

ven if paying the highest rate of mortality The authors concluded 

hat subcutaneous placement of the rectal stump was associated 

ith the lowest morbidity and mortality rate [ 18 ]. The current 

rend in referral centres is to leave a long rectal stump intraperi- 

oneally, at the level of sacral promontory [ 19 ]. 

The open approach was associated with worst LARS and this 

vidence could reflect a low confidence with emergency colectomy 

n centres with also lower experience in pouch creation. Laparo- 

copic surgery even in emergency setting is highly recommended 

rom ECCO guidelines and demonstrated to be safe and feasible 

orldwide [ 20 , 3 ]. The laparoscopic approach showed significatively 

onger surgical time when compared to open approach. Among dif- 

erent centres there was a vast variability in terms of duration 

f surgery. Currently the literature and guidelines are lacking in 

ffering a standardized approach to colectomy for ASUC [ 4 ]. To 
320
ur knowledge just one paper has been published proposing a se- 

uential approach in order to reduce operative time and complica- 

ions of laparoscopic colectomy for such emergency surgery [ 21 ]. 

he authors showed results of a systematically applied “ten steps”

tandardized technique for laparoscopic colectomy (SACCO) with a 

ignificatively reduction of operating time (144 vs. 224 min; p < 

.0 0 01) when compared to the traditional laparoscopic approach. 

he SACCO technique presented a trend to fewer major complica- 

ions (6.8% vs. 8.3%), less readmissions (2.3% vs. 13.5%; p = 0.01), 

nd shorter postoperative hospital stay (7.2 vs. 8.8 days; p = 0.003) 

eing a safe and reproducible surgical approach. 

Concerning proctectomy and pouch creation no significant dif- 

erences have been shown between three stages or two stages 

odified strategy. 

Laparoscopic approach was associated with a lower rate of cuf- 

tis over time. This result aligns with what emerged from analysis 

n colectomy and highlights that the laparoscopic approach is as- 

ociated with better outcomes [ 6 , 3 ]. Laparoscopy is the preferred 

pproach to colorectal resection. Significant evidence is available 

n the literature supporting this recommendation, with several pa- 

ers [ 22 ] reporting benefits in terms of complications, functional 

utcomes, cosmesis, and quality of life and a single RCT including 

ong-term results [ 23 ]. 

Laparoscopy should be offered for elective and emergent seg- 

ental and total colectomy and for reconstructive surgery. A re- 

erral centre for IBD should propose laparoscopic approach even 

n patients with previous abdominal surgery. The laparoscopic ap- 

roach showed benefits over open surgery in IPAA with less blood 
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Table 4 

Lars score. 

Pouch construction LARS score 

Mean IQR 1 p 

Surgical Strategy 

Three stages 5.5 2–22 

Modified two stages 4.5 2–20 0.8 

Mesentery lengthening 

Yes 4 2–26 

No 7 2–22 0.5 

IPAA 2 technique 

Knight-Griffen 8 2–22 

TA-IPAA 8 4–16 

TTSS 4 2–21 

Handsewn 20 11–28 0.57 

Dissection of adhesions 

< 15 min 5 2–22 

> 15 min 9 2–24 0.8 

Surgical Approach 

Open 13 2–27.5 

Laparoscopy 5 2–20 0.02 

1 IQR: Interquartile Range. 
2 Ileal-Pouch-Anal Anastomosis. 
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oss, decreased time until bowel movements and a regular diet, 

mproved cosmesis, lower morbidity and fertility rate that may 

e superior to that achievable after open IPAA [ 24 ]. Same results 

ave been recently published concerning male fertility [ 25 ]. Fur- 

hermore a laparoscopic approach, as stated by ECCO guidelines, 

as proven to be superior allowing to achieve a distal rectal dis- 

ection in order to obtain a cuff no longer than 2 cm [ 26 , 6 ]. 

The necessity of mesentery lengthening was associated with 

igher rate of developing pouchitis and earlier pouch failure. Tech- 

iques of mesentery lengthening are in abundance and wide- 

anging from simple manoeuvres of dissection of the root of 

esentery or stepladder incisions to ligation of superior mesen- 

eric vessels. 

Techniques which require major vessel sealing are dangerous 

nd a recent paper underlined the high percentage of postoperative 

omplications and risk of pouch ischemia or failure [ 27 ]. The au- 

hors reported postoperative outcomes showing an overall surgical 

omplication rate of 20.6%, and reoperation rate of 6.1%. Two pa- 

ients underwent a pouch excision due to postoperative ischemia, 

espite no evidence of poor blood supply being observed dur- 

ng the primary pouch surgery. An additional paper from Toshim- 

tsu Araki reported different lengthening techniques performed on 

20 patients such as division of ileocecal artery, superior mesen- 

eric artery and preservation of the vascular arcade. Despite those 

echniques allowed to perform tension-free pouch-anal anastomo- 

is in almost all patients, complications occurred in 19% of pa- 

ients, more frequent in those receiving steroids [ 28 ]. The above- 

entioned considerations could explain the increased risk of de- 

eloping pouchitis or pouch problems ischemia related, probably 

orsened by a compromised venous flow. 

All patients who underwent pouch-anal anastomosis following 

ucosectomy developed early anastomotic stenosis. The literature 

eports a rate of anastomotic strictures ranging from 10 to 17%. In a 

arge, retrospective study, Kirat et al. reported the results on almost 

00 patients from a single institution, showing better outcomes 

nd quality of life in patients with stapled IPAA when compared 

ith those who underwent an handsewn pouch-anal anastomosis. 

he rate of anastomotic stricture, septic complications and pouch 

ailure was significatively higher. Anastomotic stenosis correlates 

ith difficulties in emptying the pouch and increased frequency 

f nocturnal seepage, necessity of pad usage, reduced diet and so- 

ial and work restrictions [ 29 , 30 ]. Fibrotic strictures are usually re- 

ated to intraoperative or postoperative complications, such as is- 
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hemia and anastomotic leak, abscess or fistula. Chronic inflamma- 

ion, from cuffitis or Crohn’s disease, may also result in stricturing. 

iagnosis is based on clinical examination and pouchoscopy [ 31 ]. 

The transanal-transection and single stapling anastomosis 

TTSS) technique showed to be protective against pouchitis even if 

he difference over time was not statistically significant. The TTSS 

pproach was first proposed by A. Spinelli and met widespread ac- 

eptance as well as the transanal-total-mesorectal excision (TaTME) 

efore, providing a bottom-up approach to rectal dissection, tran- 

ection and anastomosis. The techniques have proven to be both 

afe and effective as long as it is adopted in centres with a high 

olume and expertise [ 32 ]. Notwithstanding, the TaTME has been 

bandoned by many surgeons because of intraoperative injuries 

ue to challenging manoeuvres during the rectal dissection and 

oncerns on long term oncological results. The TTSS has gained 

onsensus, and concerning pouch surgery seems to have overcome 

he limitation of traditional double-stapling technique, being pre- 

ise in cuff length, allowing a symmetrical section of the rec- 

al stump perpendicular to his own axis. In a recent paper from 

pinelli et al. the authors presented results of 130 patients, 46 

ndergoing double-stapling technique and 84 undergoing single- 

tapled ileo-pouch anal anastomosis. The rectal cuff length was 

horter after TTSS technique and functional parameters demon- 

trated significatively lower urgency (8% versus 30%) [ 33 ]. 

Dissection for adhesions for more than 15 min was significa- 

ively associated with lower rate of pouchitis episodes. The lysis of 

he adhesions was always performed through open or minimally 

nvasive technique started mobilizing the root of the mesentery 

rom the head of the pancreas and dissecting other small bowel 

dhesions. Moreover, the right mesocolon, left in place after colec- 

omy with the intent of ileocecal arch preservation, often adheres 

o the mesentery and its dissection pays some minutes more [ 34 ]. 

nother step of dissection is performed around the rectal stump in 

rder to start the rectal mobilization taking off all adherent struc- 

ures [ 20 , 35 ]. Obtaining an optimal mobilization could offer a “ten- 

ion free” anastomosis with lower risk of ischemic events and bet- 

er outcomes. 

Globally, pouch complications of the entire study population, 

ere lower when compared with numbers of literature. 

Pouch stricture has remained relatively constant although in- 

reased experience in UC surgery and its incidence varies between 

% and 38% [ 36 ]. A meta-analysis published in 2005 with 9317 

atients reported stricture complication following IPAA to be 9.2% 

 37 ]. In this series the rate of pouch strictures aligned around 4,2%. 

One of the most common inflammatory outcome of IPAA is 

ouchitis, which affects 44% of all patients with follow up longer 

han 5 years [ 38 ]. The rate of pouchitis in this series of patients

as 25 % at 60 months. 

Cuffitis represents a common complication after IPAA surgery 

nd increased after standardization of the stapled anastomosis 

ith incidence rate more than 20% [ 39 ]. This inflammatory compli- 

ation typically responds to topic therapy with mesalamine, how- 

ver, refractory patients may necessitate surgical intervention with 

ucosectomy or re-do pouch anal-anastomosis with a risk up to 

5% of pouch failure. The rate of cuffitis in this study populations 

as 8,4%. 

The rate of IPAA patients affected by anastomotic stricture is 

eportedly 14% and the stricture is usually associated with lo- 

al ischemia or anastomotic tension. All manoeuvres of mesentery 

engthening are key step to avoid stricture formation minimizing 

he traction on the reservoir. The management of pouch-anal stric- 

ures should be conservative having mechanical dilation more than 

0% success rate. The rate of anastomotic strictures in this series of 

atients is around 6%. 

The 10-year risk of pouch failure is reported to be approxi- 

ately 6% [ 40 ]. 
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Our series showed a rate of pouch failure of 3,2% even if es- 

imated on a shorter follow up (60 months). Pouch failure de- 

ives from the mixture of infectious, inflammatory, or mechanical 

omplications such as pelvic sepsis due to an anastomotic leak re- 

ulting in sinus or fistula [ 37 ]. Inflammatory complications include 

ouchitis, cuffitis, and Crohn’s disease. Mechanical causes of failure 

esult in obstruction and/or pouch disfunction. 

Limitations of this study are mainly represented by its retro- 

pective nature with some missing data and difficulty in data re- 

orting. To our knowledge this is the first publication describing 

urgical strategies and results of IBD centres in Italy, offering a 

napshot on current trend of UC surgical treatment. 

. Conclusions 

The IconFun study confirmed variability still existing among 

talian IBD centres about surgical strategies for colectomy. Emer- 

ency colectomy showed better results in high volume centres 

ith more standardized steps such as mesocolic dissection from 

edial to lateral and approach to left colonic vessels first. Laparo- 

copic approach was associated with better functional outcomes. 

esentery lengthening correlated with high risk of pouch failure 

nd pouchitis. Hand-sewn anastomosis increased the risk of anas- 

omotic stenosis and pouch failure. 

It should be useful to establish guidelines on emergency 

urgery in case of acute severe ulcerative colitis in order to stan- 

ardize the first time of UC surgery. A “tension free” IPAA, with the 

elp of accurate dissection of adhesions and mobilization of the 

esentery could improve functional results. TTSS technique proved 

eightened results in terms of pouchitis rates but further investi- 

ations are needed. 
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