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ABSTRACT
Aim: To evaluate the characteristics, early and late complications, outcomes, quality of life, and procedure-related problems in patients who underwent
restorative proctocolectomy performed with the ileal pouch-anal anastomosis (IPAA) approach.
Method: Twenty-two of the 26 patients who underwent IPAA from 2007 to 2019 were included. Data collected included demographic characteristics,
surgical indications, operation types, histopathological diagnosis, early (<3 months) and late (≥3 months) postoperative complications, and functional
outcomes. The Cleveland Global Quality of Life score was used to evaluate quality of life.
Results: Ten (45.5%) participants had ulcerative colitis (UC) and 12 (54.5%) had familial adenomatous polyposis (FAP). Nineteen (86.4%) patients
underwent a two-stage surgical procedure. Early post-operative complications were: ileus n=4 (18.2%); wound infection n=4 (18.2%); pelvic abscess
n=3 (13.6%); and other complications n=5 (22.7%). Late complications were: pouchitis n=2 (9.1%); anastomotic stenosis n=2 (9.1%); and pouch
dysfunction n=2 (9.1%). Additionally, six (27.3%) reported experiencing fluid incontinence, of whom four (18.2%) were using pads during the
day, and the mean defecation frequencies were 4.3±2.4 during the day and 1.04±0.89 during the night. Half of the patients (50%) had complaints of
sexual dysfunction. It was noticed that 2 of the patients (9.1%) were using antidiarrheal drugs and 1 patient (4.5%) became pregnant 2 times after the
operation. Quality of life score was significantly higher in patients with FAP (0.85±0.13) compared to patients with UC (0.71±0.11).
Conclusion: This procedure can be applied safely with low comorbidity and good functional outcomes in centers with high caseloads and thus
sufficient experience.
Keywords: Restorative proctocolectomy, ileal pouch-anal anastomosis, ulcerative colitis, familial adenomatous polyposis

ÖZ
Amaç: Amacımız kliniğimizde ileal poş-anal anastomoz (İPAA) yapılan hastaların özelliklerini, erken ve geç komplikasyonlarını, hastaların hayat
kalitesi gibi İPAA sonrası gelişebilecek problemler ve sonuçları değerlendirmektir.
Yöntem: Kliniğinimizde 2007 ile 2019 yılları arasında İPAA yapılan 26 hastanın 22’si çalışmaya dahil edildi. Hastalara ait demografik özellikler,
cerrahi endikasyonlar, operasyon tipi, patolojik tanı gibi sonuçları, erken (<3 ay) ve geç (≥3 ay) postoperatif komplikasyonları, fonksiyonel sonuçları
değerlendirildi. Hayat kalitesinin değerlendirilmesi için Cleveland Global Quality of Life skorlaması uygulandı.
Bulgular: Hastaların 10’u ülseratif kolit (ÜK), 12’si ailesel adenomatöz polipozis (FAP) idi. On dokuz hastaya (%86,4) 2 aşamalı cerrahi prosedür
uygulandı. Postoperatif erken dönemde hastalarda; ileus n=4 (%18,2), yara yeri enfeksiyonu n=4 (%18,2), pelvik apse n=3 (%13,6) ve diğer
komplikasyonlar n=5 (%22,7) idi. Geç komplikasyonlar: poşit n=2 (%9,1), anastomoz darlığı n=2 (%9,1), poş disfonksiyonu n=2 (%9,1) idi. Hastaların
6’sında (%27,3) sıvı şekilde inkontinans mevcuttu bunların 4’ünün (%18,2) gün içinde ped kullandığı, ortalama 4,3±2,4 kez gündüz, 1,04±0,89 kez
gece defekasyon ihtiyacı olduğu, yarısında (%50) cinsel disfonksiyon şikayeti görüldü. Hastalardan 2’si (%9,1) antidiaretik ilaç kullanmaktaydı ve 1
hastanın (%4,5) operasyon sonrası 2 kez gebe kaldığı öğrenildi. FAP hastalarının (0,85±0,13) ÜK hastalarına (0,71±0,11) göre hayat kalitesi skorunun
anlamlı şekilde iyi olduğu görüldü.
Sonuç: Bu prosedür, yüksek vaka yükü ve yeterli deneyime sahip merkezlerde düşük komorbidite ve iyi fonksiyonel sonuçlarla güvenle uygulanabilir.
Anahtar Kelimeler: Restoratif proktokolektomi, ileal poş-anal anastomoz, ülseratif kolit, familial adenomatozis polipozis
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Introduction
Restorative proctocolectomy (RP) with ileal pouch-anal
anastomosis (IPAA) is a procedure used to perform ileoanal anastomosis, with proven effectiveness in the surgical
treatment of ulcerative colitis (UC) and familial adenomatous
polyposis (FAP).1 It is well-established that this procedure
can be performed with acceptable functional outcomes and
high success rates in experienced hands.
UC is an inflammatory bowel disease affecting the colorectal
mucosa that often develops in the third or eighth decades
of life. Indications for surgery include unresponsiveness to
medical treatment, severe bleeding, cancer risk, obstruction,
perforation, and toxic megacolon.2 In contrast, FAP is an
inherited, autosomal dominant disease caused by a germline
mutation of the adenomatous polyposis coli gene.3 If FAP is
left untreated, colorectal cancer is inevitable, and it has been
demonstrated that the complete removal of the colorectal
mucosa prevents development of colorectal cancer.4
Patients with UC and FAP may require RP, although the
procedure may be applied in patients suffering from some
other conditions.
The aim of this study was to describe our experience
with IPAA by evaluating the characteristics, early and late
complications, outcomes, quality of life and procedurerelated problems of patients who underwent IPAA in our
center.

Materials and Methods
Following approval from the institutional Clinical Research
Ethics Committee (24074710-06), a total of 26 patients who
underwent IPAA at the General Surgery Department, between
November 2007 and November 2019, were evaluated for
inclusion in the study. The preoperative assessments of all
patients had been performed routinely and included upper GI
endoscopy, colonoscopy, histopathological analyses, upper
abdominal tomography, pelvic magnetic resonance imaging,
gynecological examination, and genetic studies, when and
where necessary. The sociodemographic characteristics of
the patients, surgical indications, the type of operation (one,
two, or three stages), and histopathological diagnoses were
obtained from medical records. Additionally, the early (<3
months) and late (≥3 months) post-operative complications,
including anastomotic stenosis, obstruction, pelvic sepsis,
pouchitis, post-operative bleeding, wound infection, pouch
failure, anastomotic leakage and fistula formation, were
examined. The Cleveland Global Quality of Life (CGQL)
score, used to evaluate quality of life, was completed by all
patients, either by telephone interview or by e-mail.5
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Measures
Sociodemographic Data Form was prepared by the authors
to obtain demographic characteristics of interest including
age, gender, body mass index (BMI), and so on. In addition,
information about functional outcomes, such as the number
of daily defecations, fecal incontinence, use of pads,
presence of urinary and sexual dysfunction, anti-diarrheal
drug use and postoperative pregnancy history was collected
using this form.
The CGQL questionnaire is comprised of three dimensions:
current quality of life; health status; and energy status. Each
parameter is scored on a scale of 0 (worst outcome) to 10
(best outcome). The cumulative score obtained by the sum
of the scores from all three parameters is divided by 30 to
obtain the final CGQL score.5
Statistical Analysis
All statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 22.0
(IBM Inc., Armonk, NY, USA). For descriptive analyses,
categorical variables were reported as numbers (n) and
percentages, and continuous variables are presented as
mean ± standard deviation or median (minimum-maximum)
values depending on normality of distribution. The
independent samples t-test was used for the comparison of
variables demonstrating normal distribution, and the MannWhitney U test was used for the comparison of non-normally
distributed variables. Chi-square tests were used to compare
the distributions of categorical variables. Significance level
was set at p<0.05.

Results
Among the 26 individuals who had undergone IPAA during
the study period, 22 patients (14 females and 8 males) were
included in the analyses. Four patients were excluded for
the following reasons. Two patients, one with FAP and the
other operated because of UC but who actually had a colon
tumor, died during their follow-up due to the reasons not
related to the operation. In one other patient operated for
UC, abdominoperineal resection was performed due to
anastomotic recurrence. In the remaining patient operated
for FAP, ileostomy closure was not performed due to the
development of pouch fistula.
In the remaining 22 patients included in the analysis, all
procedures were performed as open surgeries. At the
time of their respective surgeries, median (range) age was
39 (20-71) years and the median BMI was 26.5 (19.2229.3) kg/m2. Ten of the patients had UC and 12 had FAP
(Table 1). Postoperative histopathological results indicated
adenocarcinoma in two patients with UC and in four patients
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with FAP. A two-stage surgical procedure (ileostomy
closure after IPAA) was performed in 19 (86.4%) patients,
and a three-stage surgical procedure (complete colectomy
+ RP complementary to ileostomy, followed by ileostomy
closure) was performed on three (13.6%) patients. All threestage surgeries were performed on patients with a diagnosis
of UC. After proctocolectomy with total mesorectal excision
in all patients, a J-pouch of 12-13 cm was formed with a
stapler, and IPAA was performed with a 25 mm circular
stapler. The median duration of ileostomy closure after the
procedure was 3.5 (2-15) months. While the mean duration
of ileostomy closure in patients with UC was 4.5 (3-15)
months, it was 3 (2-5) months in patients with FAP. The
mean postoperative follow-up period of the patients was 44
(12-120) months. Before ileostomy closure, the pouch was
evaluated using endoscopic and imaging methods.
In the early postoperative period, four (18.2%) had ileus,
five (22.7%) had wound infections, three (13.6%) had
pelvic abscess, and other complications, such as deep
vein thrombosis, urinary tract infection and pneumonia,
developed in five (22.7%). In the late postoperative period,

two (9.1%) developed pouchitis, two (9.1%) developed
anastomotic stenosis, and two (9.1%) had pouch dysfunction.
The Effect of the Final Diagnosis on the Complications
(Table 2, 3)
One of the patients with pouchitis had been diagnosed with
UC and the other with FAP (10% versus 8.3%, p=0.892).
Anastomotic stenosis was observed in one patient (10%
versus 8.3%). Crohn’s disease developed in one patient
during follow-up. The patient was excluded from the study
since the ileostomy closure had not yet been performed due
to the development of pelvic abscess and pouch-vaginal
fistula. Three patients with UC and one patient with FAP
had ileus (30% versus 8.3%). A pelvic abscess was observed
in three patients with UC; however, this was not observed
in patients with FAP (30% versus 0%). Pouch dysfunction
was observed in one patient in each diagnostic group (10%
versus 8.3%). Wound infection was observed in three
patients with UC and two patients with FAP (30% versus
16.6%). In four patients with UC, complications such as
DVT, urinary infection, and pneumonia were observed,

Table 1. Demographic characteristics according to diagnoses
n=22

UC
n=10

FAP
n=12

P

Median (range) age, (years)

39 (20-71)

37.5 (28-71)

39.5 (20-59)

0.2291

Gender (F/M)

14/8

6/4

8/4

0.7462

Median (range) BMI, (kg/m2)

26.5 (19.22-29.3)

27.9 (19.4-29.3)

25.4 (19.2-33.3)

0.6111

Median (range) ileostomy closure time, (months)

3.5 (2-15)

4.5 (3-15)

3 (2-5)

0.0521

Surgery type (two-/three-stage)

19/3

7/3

12/0

0.0431

Median (range) follow-up time (months)

44 (12-120)

39 (15-120)

48.5 (12-105)

0.8781

UC: Ulcerative colitis, FAP: Familial adenomatous polyposis, 1: Student t-test, 2: Pearson chi-square test, F: Female, M: Male

Table 2. Distribution of complications by diagnosis
Complications

n (%)

UC
n=10

FAP
n=12

Pouchitis

2 (9.1)

1 (10)

1 (8.3)

Anastomotic stricture

2 (9.1)

1 (10)

1 (8.3)

Pouch fistula

-

-

-

Anastomotic leak

-

-

-

Ileus

4 (18.2)

3 (30)

1 (8.3)

Pelvic abscess

3 (13.6)

3 (30)

-

Pouch dysfunction

2 (9.1)

1 (10)

1 (8.3)

Wound infection

5 (22.7)

3 (30)

2 (16.6)

Others

5 (22.7)

4 (40)

1 (8.3)

UC: Ulcerative colitis, FAP: Familial adenomatous polyposis
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whereas only one patient with FAP had a urinary infection
(40% versus 8.3%).
Functional Outcomes and Quality of Life
Fecal incontinence was present in six (27.3%) of the patients
and four (18.2%) of these used pads during the day. The
mean frequency of defecation was 4.31±2.37 times during
the day and 1.04±0.89 times during the night. Half of the
patients (50%) had complaints of sexual dysfunction. Two
patients (9.1%) were using anti-diarrheal drugs. One patient
(7.14%) conceived twice after the operation and gave birth
by cesarean section in both cases.
The Effects of Final Diagnosis on Functional Outcomes and
Quality of Life
Quality of life, as measured by the CGQL, was found to
be significantly better in patients with FAP (0.85±0.13)
compared to those with UC (0.71±0.11). There was no
significant difference between the two groups in terms of
other results.

Discussion
The colon and rectum are completely resected with RP and
IPAA, ensuring the intestinal continuity of the patients and
defecation via the anus.1 Utsunomiya et al.6 first described
this procedure in 1978 as the manual anastomosis of an
S-shaped pouch to the dentate line level after mucosectomy
was performed in the remaining rectum. Over the years,
J-, W-, and K-shaped pouch designs were also defined.
Since the 1980s, the J-pouch and stapler anastomosis have
become the most common techniques with the development
and advances in surgical stapler technology. It has a simple
design, the construction with the linear stapler is easier
compared to the other techniques, and the application time
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is shorter.7 The IPAA procedure has various complications,
including postoperative anastomotic leak, stricture, fistula,
pelvic abscess, obstruction and pouchitis. Additionally,
there are various postoperative consequences that negatively
affect daily life activities and quality of life, such as an
increase in the number of defecations during the day and at
night, the urgent need to urinate, excessive weight loss, and
fecal and gas incontinence.
In the present study, we evaluated the postoperative
functional outcomes, complications, approaches to
complications, and quality of life in patients who underwent
IPAA in our clinic. The results of this procedure have been
discussed since Utsunomiya et al.6 presented their initial
IPAA results in 1978. According to previous studies,
morbidity rates after IPAA vary between 30-60%.8,9,10,11
However, surgical techniques are constantly changing
and improving to reduce these morbidity rates. We used
total mesorectal excision and J pouch stapler anastomosis
technique in all our patients. In many studies, the J pouch
has been reported as the most commonly preferred pouch
type due to ease of application and good long-term functional
outcomes.12,13,14 Studies comparing stapled anastomosis
with hand-sewn anastomosis concluded that the functional
outcomes were observed to be better with stapling.12,15
Considering the functional outcomes of the patients, we
avoided mucosectomy in patients with no suspicion of
dysplasia and neoplasia in the anal canal.16
The most common complications we encountered in
our study were wound infection, pouchitis, anastomotic
stenosis, pelvic abscess and pouch dysfunction. Fazio et al.5
demonstrated that such complications affected functional
outcomes and the quality of life of patients.17 Tiainen and
Matikainen18 reported that pouchitis was the most common

Table 3. Quality of life and functional results of patients according to diagnosis
n=22

UC
n=10

FAP
n=12

P

Mean ± SD CGQL score

0.78±0.13

0.71±0.11

0.85±0.13

0.0151

Mean ± SD defecation episodes daytime

4.31±2.37

3.6±1.26

4.91±2.93

0.2031

Mean ± SD defecation episodes at night

1.04±0,89

1.2±0.78

0.91±0.99

0.4751

Incontinence, n (%)

6 (27.3)

4 (40)

2 (16.7)

0.2212

Pad usage, n (%)

4 (18.2)

3 (30)

1 (8.3)

0.1902

Urinary dysfunction, n (%)

1 (4.5)

-

1 (8.3)

0.3502

Sexual dysfunction, n (%)

11(50)

6 (60)

5 (41.7)

0.3922

Anti-diarretic drug use, n (%)

2 (9.1)

1 (10)

1 (8.3)

0.8922

Pregnancy, n (%)

1 (4.5)

1 (10)

-

0.2622

UC: Ulcerative colitis, FAP: Familial adenomatous polyposis, CGQL= Cleveland global quality of life; SD: Standard deviation; p < 0.05 as determined
by 1: Student t-test, 2: Pearson chi-square test, All data represented as n, % or mean ± standard deviation
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complication after IPAA. Similar to our study, certain studies
reported that small bowel obstruction was one of the most
common complications of RP and is encountered in 12-17%
of all patients.19,20,21 When we compared patients with UC
and FAP, the development of ileus and pelvic abscess in
patients with UC was significantly more frequent compared
to the patients with FAP. This finding is supported by a
study by Fazio et al.22 that reported increased frequency of
many complications in patients with UC.
Despite previous studies concluding that protective
ileostomy would not prevent pelvic sepsis23 or anastomotic
leaks24,25 after IPAA, we performed protective ileostomy in all
of our patients and closed the ileostomies, after controlling
via endoscopy and pouch radiography, at an average of 4.2
months. When we identified problems such as pouch fistula
and pouchitis on endoscopy and pouch radiography, we
postponed the ileostomy closure procedure and initiated
treatment when necessary.
We performed two-stage RP surgery in all patients diagnosed
with FAP and those with UC, while three-stage surgery was
performed in patients with acute, severe colitis who had
received an extended period of steroid therapy or anti-tumor
necrosis factor (TNF) therapy.12,26
Patients who undergo IPAA are expected to have defecations
4-6 times during the day and 0-1 times at night, with
complete continence.27,28 The number of day and night
defecations were compatible with the literature in our
patients. However, six patients had fecal incontinence, two
of whom needed to use pads. These outcomes were found to
be acceptable and in agreement with prior studies.29
Gklavas et al.30 reported that proctocolectomy in patients
with inflammatory bowel disease caused no adverse
effects on sexual function. These authors highlighted
that all surgery in their report had been performed by an
experienced colorectal surgeon. They also highlighted the
importance of the surgical technique and the fact that it was
crucial to spare the nerve plexi within the pre-sacral region.30
In contrast, Harnoy et al.31 observed worsening of sexual
function in up to 50% of women, while erectile dysfunction
was identified in 25% of men after RP with IPAA. In our
study, half of the patients stated that they suffered from
sexual dysfunction. Of note, one of our patients conceived
twice after the operation.
With respect to quality of life evaluation, our patients were
satisfied with the IPAA operation and the CGQL scores
indicated similar quality of life to that reported by Ozdemir
et al.1 When the UC and FAP groups were compared, it was
seen that the results of patients with FAP were better in
terms of complications, functional outcomes, and quality of
life score. The worse functional outcomes for UC compared

with FAP may be because UC patients required emergency
surgery for fulminant colitis, underwent preoperative
medical treatments and suffered from malnutrition during
the preoperative period.
The IPAA procedure was associated with a certain
complication rate, as well as functional outcomes and
results affecting the quality of life. However, these were at an
acceptable level when compared to the preoperative period.
In a study by Lichtenstein et al.32, which examined 10 clinical
studies assessing quality of life after IPAA, quality of life was
found to have increased in 80% of the studies, remained the
same in one of the studies, and was worse compared to the
general population included in the remaining study.
Study Limitations
The insufficient number of patients and the retrospective
nature of the study are the most important limitations.
However, postoperative complication rates, functional
outcomes and quality of life of the patients were similar
when compared to the literature.

Conclusion
In conclusion, our experience with the IPAA procedure
demonstrates that this procedure can be applied safely
with low comorbidity and good functional outcomes. We
believe that this is partly dependent on sufficient caseload,
producing experienced clinicians, which will tend to
minimize the post-operative complication rate and improve
quality of life.
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