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Abstract

Background Pediatric patients with medically refractory ulcerative colitis (UC) often undergo an initial subtotal colectomy
end ileostomy (STC-I). The role of fecal diversion in the subsequent completion proctectomy/ileal-pouch anal anastomosis
(CP-IPAA) remains controversial.

Methods A multi-institutional retrospective review was performed of pediatric UC patients who underwent an STC-I fol-
lowed by CP-IPAA from 2008 to 2016. 37 patients were included [diverted (n=20), undiverted (n=17)].

Results Children who underwent undiverted CP-IPAA had a longer length of stay (days) compared to the diverted group
(9, 6.5-13 vs. 6, 5-6, p=0.002). The 30-day complication rate was significantly higher in the undiverted group (»p =0.003)
although the difference in anastomotic leak, readmission rate, unplanned computer tomography use, and reoperation was not
statistically significant. Three patients with undiverted CP-IPAA required additional surgery in the perioperative period for
fecal diversion. The mean long-term follow-up was 25.68 +21.56 months. There were no significant differences in functional
pouch outcomes.

Conclusions Patients who underwent an undiverted CP-IPAA after initial STC-I had significantly more complications in
the immediate postoperative period compared to diverted patients, although this did not translate into long-term differences
in functional outcomes. Questions remain regarding careful patient selection and counseling for undiverted pouches in the
pediatric UC population.
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Introduction it is our practice to offer an initial subtotal colectomy and

end ileostomy (STC-I) leaving behind the rectum. Patients

Novel medical regimens for ulcerative colitis (UC) have
transformed the treatment outcomes and quality of life for
pediatric patients with ulcerative colitis [1]. Nevertheless,
the literature reports that up to 20% of children with chronic
UC will still require colectomy within 5 years of initial diag-
nosis [2-5]. While there is some debate about the proper
initial operation in patients with severe refractory disease,
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can then quickly be weaned off any immunosuppressive and/
or immunomodulatory medications prior to undergoing a
completion proctectomy with creation of an ileal-pouch anal
anastomosis (CP-IPAA). Controversy exists over the need
for routine fecal diversion at the time of pouch creation.
Proponents of routine diversion suggest that stoma formation
can minimize the consequences of a potentially catastrophic
anastomotic leak [6]. However, data in the adult literature
suggests that CP-IPAA can be safely performed for ulcera-
tive colitis without an ileostomy [7-10]. In the pediatric
population, some studies have also suggested that CP-IPAA
without ileostomy can be safe [11-13]; however, none have
specifically focused on patients who have already undergone
STC-I and are weaned off immunosuppression. We sought to
compare the immediate postoperative and long-term func-
tional outcomes of pediatric UC patients who underwent a
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CP-IPAA after an initial STC-I with and without a diverting
ileostomy.

Methods

After obtaining Institutional Review Board approval, a
multi-institutional retrospective review was performed on all
children ages 18 and under who underwent an initial STC-
I, followed by a subsequent CP-IPAA with and without a
diverting ileostomy from 2008 to 2016. Preoperative char-
acteristics, operative details, postoperative and functional
outcomes were collected and analyzed. Preoperative patient
characteristics included age, body mass index (BMI), gen-
der, preoperative albumin level, use of corticosteroid and/or
biologic immunomodulators, duration of disease, and time
from subtotal colectomy. Operative details included method
of anastomosis, operative approach (laparoscopic versus
open), duration of operation, and estimated blood loss. Post-
operative outcomes included length of stay, 30-day morbid-
ity, unplanned computerized tomography (CT) use, readmis-
sion, reoperation, and duration of ileostomy. Anastomotic
leak was defined as evidence of leak on imaging (pelvic fluid
collection adjacent to the anastomosis) or at reoperation.
Functional outcomes included reports of pouchitis, noctur-
nal bowel movements, and incontinence, as well as number
of anastomotic stricture dilations and daily reported bowel
movements. The most recent accounts of functional data
were collected. Only patients with the final diagnosis of UC
were included in the analysis. Patient and surgeon prefer-
ence dictated the decision to divert, method of anastomosis,
operative approach and time between STC and CP-IPAA.
Additional subgroup analysis was performed based on the
method of anastomosis.

Univariate statistical analysis was performed using
PRISM 7 (GraphPad, La Jolla, CA). Mean and standard
deviation are reported. Chi-square and Fisher’s exact test
was used for categorical parameters and Mann—Whitney U
test for continuous parameters, as well as D’Agostino and

Pearson’s test to determine normal distribution. Continuous
parameters which were normally distributed are reported
as mean and standard deviation; non-normally distributed
continuous parameters are reported as mean and interquar-
tile range. Statistical significance was defined as p <0.05.

Results
General (Table 1)

37 patients were identified during the study period; 17
patients underwent an undiverted pouch, 20 patients
underwent a diverted pouch. The mean follow up was
25.68 +21.56 months.

Preoperative characteristics (Table 1)

There were no significant differences in age, BMI, gender,
history of immunosuppression use, preoperative albumin
and duration of disease. There was a significantly longer
period of time in days (median, interquartile range) between
STC-I and CP-IPAA in the undiverted group compared to
the diverted group (178, 106.5-266 vs. 100, 87-156.5,
p=0.042).

Operative Details (Table 2)

There were no significant differences in method of anas-
tomosis, duration of operation and estimated blood loss
between the two groups. Laparoscopy was used in 80% of
diverted cases and 47.06% of undiverted cases (p =0.047).

Postoperative outcomes (Table 3)

There was no perioperative or long-term mortality identi-
fied. Patients who underwent an undiverted CP-IPAA had
significantly longer length of stay in days (median, inter-
quartile range) compared to diverted CP-IPAA (9, 6.5-13

Table 1 Preoperative
characteristics

Undiverted Diverted p value

n 17 20

Age (years) 16 (14.5-17) 16 (13.25-17) 0.801
Body mass index 19.8 (17.26-23.5) 20.7 (19-22.9) 0.456
Male (%) 8 (47.06%) 14 (70%) 0.193
Preoperative albumin (g/dL) 3.847+0.436 4.163+0.399 0.05
On steroids prior to STC-I (%) 13 (76.47%) 13 (65%) 0.495
Daily dose (mg of prednisone) 28.64+18.18 21.59+10.86 0.416
On biologics prior to STC-I (%) 8 (47.06%) 14 (70%) 0.193
Duration of disease (years) 2 (1-3) 2 (0.83-3) 0.967
Days between STC-I and CP-IPAA 178 (106.5-266) 100 (87-156.5) 0.042
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Table 2 Operative details

Operative details Undiverted Diverted p value

Handsewn anastomosis (%) 6(3529%) 7(36.84%) >0.999

Laparoscopic (%) 8 (47.06%) 16 (80%) 0.047

Duration of operation 3.094+0.68953.69+0.855  0.084
(hours)

Estimated blood loss (ml) 100 (62.5-125) 75 (40-100)  0.256

Significant p values are in italics

vs. 6, 5-6) (p=0.002). Undiverted patients also had a sig-
nificantly increased 30-day complication rate compared to
diverted patients (64.71% vs. 15%) (p=0.003). Complica-
tions reported included anastomotic leak, pneumonia, wound
infection, urinary tract infection, portal vein thrombosis,
small bowel obstruction, and anastomotic bleeding requir-
ing blood transfusion. There were no significant differences
in the rate of unplanned postoperative CT use, readmission
or reoperation rate between the two groups.

The overall anastomotic leak rate in our series was 16.2%
and there was no significant difference in the anastomotic
leak rate between the two groups. One patient in the diverted
group was identified to have an anastomotic leak after pre-
senting with persistent fevers and leukocytosis in the imme-
diate postoperative period. This patient was found to have
pelvic fluid collections on CT scan and symptoms resolved
with antibiotics and rectal decompression. Five patients
were identified to have an anastomotic leak in the undiverted
group. One patient presented with anal pain as an outpatient
and underwent a perineal exam under anesthesia with revi-
sion of an area of dehiscence in the pouch-anal anastomosis.

One patient presented with urinary retention and pelvic pres-
sure as an outpatient and on CT scan was found to have air
adjacent to the anastomosis. This patient was treated with
antibiotics and the symptoms resolved. Finally, three patients
presented with clinical signs and symptoms suspicious for
pelvic sepsis and anastomotic leak in the immediate post-
operative period and underwent additional surgery for fecal
diversion. The duration of ileostomy in those three patients
was 106 (90-169) days, which was not significantly different
from the mean duration of ileostomy in the diverted group
(75.5, 47.25-98.75 days).

The 30-day complication rate after ileostomy reversal in
the diverted group was 10%. One patient developed urinary
retention and pelvic pressure after discharge and returned to
the emergency room where symptoms resolved. The other
patient developed an intra-abdominal fluid collection distant
from the pelvic anastomosis that required operative drainage
and antibiotics.

Additional subgroup analysis was performed based on
method of anastomosis. Of the 23 patients who had a stapled
anastomosis, 12 were undiverted and 11 diverted. Results of
the stapled subgroup resembled the overall group at large.
The undiverted group had a significantly longer length of
stay (10.91 +£4.99 days) compared to the diverted group
(5.67+2.43 days) (p=0.005). The complication rate was
also significantly higher in the undiverted group (54.55%)
compared to the diverted group (8.33%) (p =0.027). How-
ever, the there was no significant difference in anastomotic
leak, use of unplanned CT, readmission rate, or reopera-
tion rate between the two groups. Similar findings were
identified in the handsewn anastomosis group. A total of
13 patients had a handsewn anastomosis (6 undiverted, 7

Table 3 Post-operative
outcomes

Post-operative outcomes Undiverted Diverted p value
Length of stay (days) 9 (6.5-13) 6 (5-6) 0.002
30-day complication after CP-IPAA (%) 11 (64.71%) 3 (15%) 0.003
Anastomotic leak (%) 5(29.41%) 1(5%) 0.075
Pneumonia (%) 1(5.88%) 0 0.46

Wound infection (%) 3 (17.65%) 0 0.088
Urinary tract infection (%) 1(5.88%) 0 0.46

Portal vein thrombosis (%) 1(5.88%) 0 0.46

Small bowel obstruction 0 1 (5%) >0.999
Bleeding requiring transfusion 0 1 (5%) >0.999
30-day postoperative CT scan (%) 7 (41.18%) 4 (20%) 0.279
Unplanned readmission (%) 4 (23.53%) 2 (10%) 0.383
Unplanned reoperation (%) 5(29.41%) 1 (5%) 0.075
Duration of ileostomy (days) 106 (90-169)* 75.5 (47.25-98.75) 0.098
30-day complication after ileostomy reversal (%) 0? 2 (10%) >0.999
Length of follow up (months) 27.82+24.02 23.85+19.68 0.792

“Three patients who developed an anastomotic leak after an undiverted pouch required reoperation with

subsequent diverting ileostomy
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diverted). There was a trend towards increased length of
stay in the undiverted group (8.17 +2.79 days) compared
to the diverted group (6.83 +2.14 days), however, the dif-
ference was not statistically significant. 83.33% of patients
in the undiverted group had a 30-day postoperative com-
plication rate compared to 14.29% in the diverted group
(p=0.029). There were no significant differences in anasto-
motic leak, use of unplanned CT, readmission rate, or reop-
eration rate between the two groups.

Functional outcomes (Table 4)

There were no significant differences in functional outcomes
between the two groups. The overall prevalence of pouchitis
in our series was 43.2% also with no significant difference
between groups. Both groups reported an average of six
bowel movements per day.

Discussion

The purpose of our study was to investigate the role of fecal
diversion in CP-IPAA in pediatric UC patients who have
already had an initial STC-I. Advocates for routine fecal
diversion during pouch creation have cited the mitigation of
anastomotic complications with a diverting loop ileostomy
[6]. However, closing the loop ileostomy is an additional
procedure with its own associated set of complications [14]
that is often underestimated. A systematic review of the
adult literature by Chow et al. [15] analyzed the outcomes of
over 6000 cases of ileostomy closure and reported morbidity
as high as 17.3%. Thus, proponents of an undiverted pouch
argue that the overall patient morbidity of the combined pro-
cedures is not increased by avoiding fecal diversion [8, 10].
Grobler et al. [16] in a small randomized controlled trial in
adults in 1992 found low rates of pelvic sepsis and a rela-
tively high incidence of stoma related complications in their
population. They thus concluded that the overall increased
risk of an adverse event associated with diversion outweighs
the potential benefits after restorative proctocolectomy. In
a more recent study, Stey et al. [17] compared the cost and
resource utilization of diverted versus undiverted pouches
at a single institution and found that undiverted restorative
proctocolectomy was a higher value procedure with more

favorable outcomes at a lower cost. Further observational
outcomes studies in the adult literature have strongly sup-
ported both sides of this debate and practice patterns con-
tinue to vary depending on institutional and surgeon prefer-
ence [18, 19].

In pediatric patients with UC, the risk profile for develop-
ing an anastomotic leak after already undergoing a STC-I
and being weaned off immunosuppressive medications
should theoretically mimic that of pediatric patients with
familial adenomatous polyposis who frequently undergo a
single staged pouch procedure [20]. Children and teenagers,
in particular, may benefit the most from avoiding an ileos-
tomy with its additional procedural and anesthetic time, and
potential resulting body image issues [12, 21]. While other
small single institution studies in the literature have inves-
tigated the outcomes of pediatric proctocolectomy patients
with and without diversion and found similar outcomes
between the two groups [11-13], none have focused on this
specific subset of patients.

In our series, patients who underwent an undiverted CP-
IPAA had a significantly increased length of stay and com-
plication rate compared to diverted pouches. However, there
was no significant difference seen in rates of anastomotic
leak, readmission, CT use, and reoperation. The overall
anastomotic leak rate was 16.2%, which is on par with the
leak rate reported in the literature for pediatric UC patients
[22-24]. In the adult literature, the rate of pouch related sep-
tic complications is about 20% [25] with anastomotic leak
rates ranging from 5 to 19% [26-28]. For those five patients
with an initially undiverted pouch who developed an anas-
tomotic leak, three patients required an additional operation
for fecal diversion. These three patients had a trend towards
a longer time between diversion and closure of ileostomy
(106, 90-169 days vs. 75.5, 47.25-98.75 days). While not
statistically significant, there is clearly a trend towards an
increased rate of clinically detectable anastomotic leaks
in the undiverted group (29.4%) versus the diverted group
(5%). It is possible that the diverted patients had anasto-
motic leaks that went undetected. However, they also had
shorter lengths of stay, decreased need for postoperative CT
scans, and decreased readmission rates. If there are hidden
subclinical leaks in the diverted group, our data does not
indicate that those leaks translated to a post-operative clini-
cal course that is on par to that of patients with clinically

Table 4 Functional outcomes

Functional outcomes Undiverted Diverted p value
Reports symptoms of pouchitis (%) 7 (41.18%) 9 (45%) >0.999
Number of stricture dilations 0.588 +0.795 0.842+0.602 0.207
Daily reported bowel movements 6+1.617 6+1.932 0.829
Nocturnal bowel movements (%) 5(35.71%) 6 (42.86%) >0.999
Symptoms of incontinence (%) 1(7.14%) 0 >0.999
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apparent leaks. Other studies have also found increased epi-
sodes of subsequent bowel obstructions [17] with diverted
pouches compared to undiverted, however, we did not reca-
pitulate this finding in the mean follow up of 25 months in
our series. While the higher leak rate in our series did not
lead to significant differences in the long-term outcomes, a
leak rate of 30% compared to 5% must be carefully consid-
ered in determining both a surgeon’s and patient’s tolerance
to short-term risk in hopes to avoid a stoma.

Additionally, the increased initial overall perioperative
complication rate in the undiverted pouches also did not
translate to functional differences when comparing undi-
verted pouches to diverted pouches. This finding confirms
previously published studies in the pediatric UC literature
[29]. Koivusalo et al. [30] found that complications after
IPAA were not associated with worsened functional out-
comes in pediatric UC patients except for those with septic
complications or with the final diagnosis of Crohn’s dis-
ease. The overall rate of pouchitis in our series was 43.2%
and was not significantly different between the diverted and
undiverted group. Gray et al. [12] showed in their series of
pediatric UC patients who underwent IPAA that diverted
patients had significantly more anastomotic dilations per
patient compared to undiverted patients, however, we did
not find a significant difference in our series. While func-
tional status is difficult to assess in a retrospective review,
overall the patients in our series had excellent functional out-
comes with relatively few patients reporting nocturnal bowel
movements and symptoms of incontinence in both groups.
However, further studies, notably including quality of life
surveys, will be critical in dictating the “success” versus
“failure” of the procedure from the patient’s point of view.

Our study is limited by its retrospective nature and small
sample size and resulting lack of power. We were purpose-
fully rigorous and inclusive in defining anastomotic leak by
including any patient with an intra-abdominal fluid collec-
tion adjacent to the anastomosis. It is possible that these
patients in fact had an intact anastomosis that was unrelated
to the fluid collection and thus the leak numbers reported
have the potential to be over-inflated. Additionally, patients
in the diverted group could have subclinical anastomotic
leaks that are not picked up by this data. Given the retro-
spective nature of the study, there is selection bias between
the two study groups with surgeon preference dictating the
decision to divert. Additionally, there was no standardiza-
tion in operative approach or postoperative care given the
diverse group of surgeons whose patients are included in
the study. The rise in comfort with laparoscopy is reflected
in our data which spans 2008 to 2016 with increased use of
laparoscopy in more recent cases, as well as increased use
of laparoscopy in diverted patients, which is likely the result
of the specific surgeons’ practices included in the analysis.
Time between subtotal colectomy and pouch creation was

significantly longer in the undiverted group, which could
be a potential confounding point in our results and likely
influenced the surgeon’s decision to perform and undiverted
pouch. A prospective randomized controlled trial would
diminish the effects of selection bias, however, the prac-
ticality of performing such a study may be limited. Thus,
while the results of this small sample of patients from large
tertiary care referral centers may not be generalizable to the
population at large, the outcomes reported in our study may
be useful in improving preoperative patient counseling to
help guide decision making in this subset of patients.

Conclusions

In our series, patients who underwent an undiverted CP-
IPAA after initial STC-I had significantly more complica-
tions in the immediate postoperative period compared to
diverted patients, although this did not translate into long-
term differences in functional outcomes. Our finding of a
higher anastomotic leak rate and overall complication rate in
the undiverted group compared to the diverted group clearly
speaks to the dramatically altered post-operative course
experienced by patients with an undiverted pouch leak com-
pared to patients with a diverted pouch. Both groups likely
experienced a similar anastomotic leak rate, as it is difficult
to imagine that simple proximal diversion upon completion
of the pouch would alter the technical creation of the IPAA,
however, patients with diverted pouches with potential sub-
clinical undetected leaks have a post-operative course that
is overall less eventful with decreased post-operative CTs,
readmissions, and length of stay. The failure to easily detect
IPAA leaks in diverted patients without routine cross sec-
tional imaging speaks to the significant protection and ben-
efit proximal diversion offers in this scenario and the impact
diversion can have to decrease post-operative morbidity. It
is clear that we need a better understanding of perioperative
complications and their long-term risks in children with UC
who undergo an undiverted CP-IPAA to improve our abil-
ity to select and counsel this unique population of patients.
Centers with a robust experience in the surgical management
of pediatric UC can at best report their series anecdotally
acknowledging the complexity of the heuristics that go into
the decision to divert. A collaborative effort to create a pedi-
atric surgical inflammatory bowel consortium would provide
much needed national data to help guide decision making for
future patients and clinicians.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflicts of
interest.

@ Springer



448

Pediatric Surgery International (2019) 35:443-448

Ethical approval For this type of study formal consent is not required.
This article does not contain any studies with animals performed by
the authors.

References

10.

11.

12.

13.

14.

15.

Yang LS, Alex G, Catto-Smith AG (2012) The use of biologic
agents in pediatric inflammatory bowel disease. Curr Opin Pediatr
24:609-614

Kennedy R, Potter DD, Moir C et al (2012) Pediatric chronic
ulcerative colitis: does infliximab increase post-ileal pouch anal
anastomosis complications? J Pediatr Surg 47:199-203

Fumery M, Duricova D, Gower-Rousseau C et al (2016) Review
article: the natural history of paediatric-onset ulcerative colitis in
population-based studies. Aliment Pharmacol Ther 43:346-355
Gower-Rousseau C, Dauchet L, Vernier-Massouille G et al (2009)
The natural history of pediatric ulcerative colitis: a population-
based cohort study. Am J Gastroenterol 104:2080-2088

Falcone RA Jr, Lewis LG, Warner BW (2000) Predicting the need
for colectomy in pediatric patients with ulcerative colitis. J Gas-
trointest Surg 4:201-206

Mennigen R, Senninger N, Bruwer M et al (2011) Impact of
defunctioning loop ileostomy on outcome after restorative proc-
tocolectomy for ulcerative colitis. Int J Colorectal Dis 26:627-633
Remzi FH, Fazio VW, Gorgun E et al (2006) The outcome after
restorative proctocolectomy with or without defunctioning ileos-
tomy. Dis Colon Rectum 49:470-477

Weston-Petrides GK, Lovegrove RE, Tilney HS et al (2008)
Comparison of outcomes after restorative proctocolectomy with
or without defunctioning ileostomy. Arch Surg 143:406-412
Gorfine SR, Fichera A, Harris MT et al (2003) Long-term results
of salvage surgery for septic complications after restorative proc-
tocolectomy: does fecal diversion improve outcome? Dis Colon
Rectum 46:1339-1344

Gorfine SR, Gelernt IM, Bauer JJ et al (1995) Restorative proc-
tocolectomy without diverting ileostomy. Dis Colon Rectum
38:188-194

Ryan DP, Doody DP (2011) Restorative proctocolectomy with and
without protective ileostomy in a pediatric population. J Pediatr
Surg 46:200-203

Gray BW, Drongowski RA, Hirschl RB et al (2012) Restorative
proctocolectomy without diverting ileostomy in children with
ulcerative colitis. J Pediatr Surg 47:204-208

Dolgin SE, Shlasko E, Gorfine S et al: Restorative proctocolec-
tomy in children with ulcerative colitis utilizing rectal mucosec-
tomy with or without diverting ileostomy. J Pediatr Surg 34:837—
839 (discussion 839-840, 1999)

van Westreenen HL, Visser A, Tanis PJ et al (2012) Morbidity
related to defunctioning ileostomy closure after ileal pouch-anal
anastomosis and low colonic anastomosis. Int J Colorectal Dis
27:49-54

Chow A, Tilney HS, Paraskeva P et al (2009) The morbidity
surrounding reversal of defunctioning ileostomies: a systematic

@ Springer

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

review of 48 studies including 6107 cases. Int J Colorectal Dis
24:711-723

Grobler SP, Hosie KB, Keighley MR (1992) Randomized trial
of loop ileostomy in restorative proctocolectomy. Br J Surg
79:903-906

Stey AM, Brook RH, Keeler E et al (2014) Outcomes and cost of
diverted versus undiverted restorative proctocolectomy. J Gastro-
intest Surg 18:995-1002

de Montbrun SL, Johnson PM (2009) Proximal diversion at the
time of ileal pouch-anal anastomosis for ulcerative colitis: cur-
rent practices of North American colorectal surgeons. Dis Colon
Rectum 52:1178-1183

Remzi FH, Lavryk OA, Ashburn JH et al (2017) Restorative proc-
tocolectomy: an example of how surgery evolves in response to
paradigm shifts in care. Colorectal Dis 19:1003-1012

Kennedy RD, Zarroug AE, Moir CR et al (2014) Ileal pouch
anal anastomosis in pediatric familial adenomatous polyposis: a
24-year review of operative technique and patient outcomes. J
Pediatr Surg 49:1409-1412

Manworren RC (1996) Developmental effects on the adolescent
of a temporary ileostomy. ] Wound Ostomy Continence Nurs
23:210-217

Knod JL, Holder M, Cortez AR et al (2016) Surgical outcomes,
bowel habits and quality of life in young patients after ileoanal
anastomosis for ulcerative colitis. J Pediatr Surg 51:1246-1250
Kelley-Quon LI, Tseng CH, Jen HC et al (2012) Postoperative
complications and health care use in children undergoing surgery
for ulcerative colitis. J Pediatr Surg 47:2063-2070

Pakarinen MP, Natunen J, Ashorn M et al (2009) Long-term out-
comes of restorative proctocolectomy in children with ulcerative
colitis. Pediatrics 123:1377-1382

Sherman J, Greenstein AJ, Greenstein AJ (2014) Ileal j pouch
complications and surgical solutions: a review. Inflamm Bowel
Dis 20:1678-1685

Zittan E, Ma GW, Wong-Chong N et al (2017) Ileal pouch-anal
anastomosis for ulcerative colitis: a Canadian institution’s experi-
ence. Int J Colorectal Dis 32:281-285

Zittan E, Wong-Chong N, Ma GW et al (2016) Modified two-stage
ileal pouch-anal anastomosis results in lower rate of anastomotic
leak compared with traditional two-stage surgery for ulcerative
colitis. J Crohns Colitis 10:766-772

Zerhouni S, Kirsch R, Bakonyi A et al (2015) Severity of inflam-
mation as a risk factor for ileo-anal anastomotic leak after a pouch
procedure in ulcerative colitis. Int J Colorectal Dis 30:1375-1380
Shannon A, Eng K, Kay M et al (2016) Long-term follow up
of ileal pouch anal anastomosis in a large cohort of pediatric
and young adult patients with ulcerative colitis. J Pediatr Surg
51:1181-1186

Koivusalo A, Pakarinen MP, Rintala RJ (2007) Surgical compli-
cations in relation to functional outcomes after ileoanal anasto-
mosis in pediatric patients with ulcerative colitis. J Pediatr Surg
42:290-295



	Is fecal diversion necessary during ileal pouch creation after initial subtotal colectomy in pediatric ulcerative colitis?
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Results
	General (Table 1)
	Preoperative characteristics (Table 1)
	Operative Details (Table 2)
	Postoperative outcomes (Table 3)
	Functional outcomes (Table 4)

	Discussion
	Conclusions
	References


