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Abstract
Purpose Data on long-term outcomes of familial adenomatous polyposis (FAP) are unclear in Japan because a nationwide
registry system is lacking. We assessed overall survival, incidence of neoplasms, fecal incontinence, and postoperative follow-
up status of patients with FAP treated surgically in our hospital.
Methods In total, 154 patients with FAP who underwent radical surgery from 1981 to 2017 in our department were available for the
questionnaire. Sixty-five patients, 36 ofwhomwere followed at our hospital, were assessed using clinical records and the questionnaire.
Results The median follow-up time was 187 months (interquartile range, 93.5–296 months). The median age at surgery was
36 years (range, 12–69 years). The 5-, 10-, 15-, and 20-year overall survival rate was 100%, 98%, 95%, and 89%, respectively.
All five deaths were caused by diseases other than colorectal cancer. FAP-related neoplasms comprised 23 colorectal cancers, five
duodenal cancers, three gastric cancers, five thyroid cancers, two ileal pouch cancers, and nine desmoid tumors. The incidence of
desmoid tumors was significantly associated with the operation date. The duration from radical surgery to neoplasm onset
significantly differed by neoplasm type. Forty-five of 54 patients (excluding those who died or underwent ileostomy) developed
fecal incontinence (median Wexner score of 8). Surgical procedures involving hand-sewn sutures with rectal mucosal stripping
were significantly associated with fecal incontinence and the Wexner score. Fifty-eight of the 60 surviving patients underwent
follow-up examinations.
Conclusion Overall survival was favorable. Fecal incontinence depended on the surgical procedures. Most patients continued to
receive follow-up examinations.
Trial registration No. 3112 by Institutional Review Board of Hyogo College of Medicine

Keywords Familial adenomatous polyposis . Outcome .

Follow-up . Fecal incontinence . Survey

Background

Familial adenomatous polyposis (FAP) is a classically autoso-
mal dominant disease caused by germline mutations of the
adenomatous polyposis coli gene, although genetic heteroge-
neity is now recognized [1–4].

Patients with FAP develop numerous colorectal adenoma-
tous polyps that result in colorectal cancer (CRC) if not treated
[5]. Therefore, proctocolectomy is considered standard thera-
py for FAP [6, 7]. We performed more than 200 radical sur-
geries for patients with FAP throughout a > 30-year period and
presented ileal J pouch–anal anastomosis (IPAA), which
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involves hand-sewn sutures with rectal mucosal stripping, as
the standard procedure of total proctocolectomy [8–10].

In many countries, registration systems for patients with FAP
have elucidated these patients’ prognosis and quality of life
[11–13]. In Japan, nationwide studies based on registry systems
are limited [14]. Recent nationwide studies have evaluated the
prognosis, surgical procedures, and management strategy for
FAP based on the clinical data stored in attending institutes
[15–18]. Data regarding FAP-related neoplasms, including duo-
denal cancer, gastric cancer, thyroid cancer, and desmoid tumors,
also depended on the clinical data stored in the attending insti-
tutes [19–21]. Therefore, these reports described only short-term
clinical outcomes within several years after radical surgery, al-
though guidelines for hereditary CRCwere first published by the
Japanese Society for Cancer of the Colon and Rectum in 2012
[22]. Moreover, no questionnaire survey of long-term postoper-
ative outcomes, including fecal incontinence, has been per-
formed. Data regarding follow-up examinations, which are rec-
ommended by the guidelines, are still insufficient for formulation
of recommendations in the clinical setting [6, 7].

In the present study, we collected data on the long-term
clinical outcomes of patients with FAP, including overall sur-
vival (OS), incidence of FAP-related neoplasms, fecal incon-
tinence, and follow-up status. Our results may contribute to
the establishment of a treatment strategy for patients with FAP
in Japan.

Methods

Questionnaire and data collection

This study was approved by the institutional review board of the
Hyogo College of Medicine Hospital (Approval No. 3112) and
was conducted in accordance with the Declaration of Helsinki
and Ethical Guidelines for Clinical Research. All patients provid-
ed written informed consent. We sent a questionnaire by post to
154 patients with FAP whose postal addresses were available
among 236 patients who underwent surgery at our department
from1981 to 2017. These patientswere clinically diagnosedwith
FAP by colonoscopy and family history, but not by genetic anal-
ysis. Genetic confirmation of FAP is uncommon in Japan be-
cause the cost is high and is not covered by health insurance. The
questionnaire consisted of two sections. The first section ad-
dressed survival, family history, follow-up examinations [includ-
ing upper endoscopy, lower endoscopy, abdominal computed
tomography (CT), abdominal ultrasonography, and thyroid ultra-
sonography] and the incidence of FAP-related neoplasms (in-
cluding gastric cancer, duodenal cancer, thyroid cancer, ileal
pouch cancer, and desmoid tumors). The second section
consisted of questions about fecal incontinence to assess the
existence of soiling and to calculate the Wexner score (WS);
these questions addressed the frequency of solid stool, liquid

stool, gas, alteration in lifestyle, and wearing pads [23]. The
questionnaire used to calculate the WS was translated into
Japanese (Supplementary data). The stool frequency per day
and existence of night defecation were also included in the ques-
tionnaire.Missing or uncertain data were confirmed by telephone
whenever possible. Clinical data such as the operation date and
surgical procedure were also collected from the medical records
and clinical summaries stored in the department.

Data categorization and calculation

The operation date was categorized as 1986 to 1999 (before
2000) or 2000 to 2017 (after 2000) because the number of
patients in each time period was almost identical. Clinical
characteristics were analyzed by operation date to explore
changes in treatments and clinical outcomes. Clinical charac-
teristics were also assessed by follow-up situation (follow-up
performed at our hospital or not) to assess the accuracy of the
questionnaire survey. Age at surgery was categorized as < 35
or ≥ 35 years according to the median age of 36 years (range,
12–69 years). The stool frequency per day was categorized as
< 5, 5 to 10, and > 10. Surgical procedures were categorized as
IPAA, which involved hand-sewn sutures with rectal mucosal
stripping; ileal–anal anastomosis (IAA), which involved
hand-sewn sutures with rectal mucosal stripping, but no
pouch; ileal–anal canal anastomosis (IACA), which involved
stapled sutures without rectal mucosal stripping; ileorectal
anastomosis (IRA); and total proctocolectomy with perma-
nent ileostomy. Surgical procedures were also categorized as
IAA + IPAA or IACA + IRA (hand-sewn sutures with rectal
mucosal stripping or not) when the influence of the surgical
procedure on fecal incontinence was analyzed. Follow-up ex-
amination results were assessed in 60 patients, excluding five
patients who died. Fecal incontinence (soiling and WS score)
was assessed in 54 patients, excluding five patients who died
and six patients who underwent ileostomy.

The follow-up duration was calculated as the time from
surgery to the reply to the questionnaire or the last day on
which we confirmed survival by clinical records or telephone
calls. The follow-up duration was categorized as ≥ 20 and <
20 years when the influence on fecal incontinence was ana-
lyzed. The duration from radical surgery to the onset of an
FAP-related neoplasm was calculated from the difference in
age at each event because precise dates were unclear in some
cases.

Statistical analysis

The influence of the operation date (before or after 2000) and
follow-up situation (at our hospital or not) on the age at sur-
gery, sex, follow-up duration, operation date (by follow-up
situation alone), surgical procedure, family history, status of
follow-up examination, and incidence of FAP-related
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malignancies was assessed by Fisher’s exact test in the case of
two categories and by the chi-square test in the case of three or
more categories. Numerical data were assessed by analysis of
variance. The influence of the type of FAP-related neoplasm
on the age at onset and the duration from radical surgery to
onset of an FAP-related neoplasm was assessed by the
Wilcoxon method. The influence of sex, age at the operation
(< 35 or ≥ 35 years), date of the operation (before or after
2000), duration after the operation (< 20 or ≥ 20 years), and
surgical procedure on the existence of soiling was assessed by
logistic analysis, and the influence of these factors on the WS
was assessed by the non-parametric Wilcoxon method in the
univariate analysis. A multivariate analysis was further per-
formed by logistic analysis in cases of existence of soiling and
by the minimum square method in cases of the WS using the
factors with a p value of < 0.2 in the univariate analysis.
Surgical procedures were categorized as IAA + IPAA or
IACA+ IRA. The stool frequency per day, existence of night
defecation, and detailed scores of theWS, existence of soiling,
and WS were assessed by IAA + IPAA or IACA + IRA.

OSwas calculated by the Kaplan–Meier method. Statistical
analysis was performed with JMP version 11 (SAS Japan,
Tokyo, Japan). A p value of < 0.05 was considered significant
for all analyses.

Results

Influence of operation date and follow-up situation

Table 1 shows the clinical features of the 65 patients who
responded to the questionnaire survey. Of these 65 patients,
36 were followed up at our hospital. These 36 patients com-
prised more patients who underwent an operation after 2000
than patients who were followed up at the other hospital. The
median follow-up time after surgery was 187 months (inter-
quartile range, 93.5–296 months). The follow-up duration sig-
nificantly differed according to the operation date (before or
after 2000, p < 0.0001) and follow-up situation (p = 0.0002).
There was no significant difference in the age at surgery, sex,
first surgical procedure, or family history according to the
operation date or follow-up situation.

Status of follow-up examinations

Fifty-four (90% of 60 living patients), 25 (41.7%), 35
(58.3%), 20 (33.3%), and 13 (21.7%) patients underwent pe-
riodic upper endoscopy, lower endoscopy, CT, abdominal ul-
trasonography, and thyroid ultrasonography, respectively
(Table 1). Fifty-eight (96.7% of 60 living patients) patients
underwent at least one follow-up examination. There was no
significant difference in the follow-up examinations (upper/
lower endoscopy and abdominal/thyroid ultrasonography)

according to the operation date or follow-up situation.
However, the patients who underwent surgery after 2000 or
follow-up at our hospital underwent more follow-up CT ex-
aminations (p = 0.0025 or p = 0.003) than the patients who
underwent surgery before 2000 or follow-up at the other hos-
pital. The performance of a follow-up CTexamination was not
influenced by the follow-up situation when the patients were
divided according to the operation date. There were no signif-
icant differences in the follow-up examinations by the follow-
up situation, and the number of examinations was not influ-
enced by the operation date or follow-up situation.

Surgical procedures

The patients who underwent surgery after 2000 were more
commonly treated by a laparoscopic approach (p = 0.0002)
(Table 1). Two of 48 patients treated by IPAA finally
underwent a permanent ileostomy because of fecal inconti-
nence. Of eight patients treated by IRA, three and one finally
underwent proctocolectomy with IPAA and permanent
ileostomy, respectively, because of uncontrolled rectal
polyposis (Table 2).

OS and incidence of FAP-related neoplasms

The OS rate was 100% at 5 years, 98.0% at 10 years, 95.3% at
15 years, and 88.6% at 20 years postoperatively (Fig. 1). Five
patients died. The causes of these five patients’ deaths were
gastric cancer, lung cancer, acute heart failure, cerebral infarc-
tion, and an unknown cause, respectively.

The FAP-related neoplasms comprised 23 CRCs (35.4% of
all patients), five duodenal cancers (7.7%), nine desmoid tu-
mors (13.9%), three gastric cancers (4.6%), five thyroid can-
cers (7.7%), and two ileal pouch cancers (3.1%).

More patients who underwent operations after than before
2000 developed desmoid tumors (p = 0.028). More patients
who underwent surgery after than before 2000 received CT
examinations. CT scans may have partly contributed to the
higher incidence of desmoid tumors after 2000, although no
examination was significantly associated with the incidence of
FAP-related neoplasms. All five patients with thyroid cancer
were female, although all patients in the study similarly re-
ceived thyroid ultrasonography regardless of sex (data not
shown). The age at onset and duration from radical surgery
to onset of neoplasms significantly differed by type of neo-
plasm (p = 0.03 and p = 0.002, respectively) (Table 3). The
mean duration was > 10 years in patients with gastric cancer,
duodenal cancer, and pouch cancer and < 2 years in patients
with thyroid cancer and desmoid tumors.

The incidence of CRC and desmoid tumors was not influ-
enced by the follow-up situation when assessed by the opera-
tion date, although the incidence seemed to be influenced by
the follow-up situation.

Int J Colorectal Dis

Author's personal copy



Status of fecal incontinence

The existence of soiling was significantly associated with age
at the operation (p = 0.02) and the final surgical procedure
(p < 0.0001) according to the univariate analysis (Table 4).
The WS was significantly associated with the duration after
surgery (p = 0.02) and the final surgical procedure (p = 0.003)
according to the univariate analysis (Table 4). The

multivariate analysis (Table 5) showed that the final surgical
procedure was an independent factor for both soiling (p =
0.0006) and the WS (p = 0.007). The stool frequency (p =
0.01) and existence of night defecation (p = 0.04) were signif-
icantly influenced by the surgical procedure (Table 6). Liquid
stool soiling was most significantly associated with the surgi-
cal procedure (p = 0.0002), followed by the status of wearing
pads (p = 0.017) in regard to WS calculation (Table 6). There

Table 1 Clinical characteristics
by operation date and follow-up
situation

Factors All period
(N = 65)

~ 1999
(N = 31)

2000~
(N = 34)

p value Follow-up at our
hospital

p
value

Yes
(N = 36)

No
(N = 29)

Age at surgery: mean 37.9 38.7 37.2 0.60 37.5 38.4 0.73

Gender (male/female) 35/30 20/11 15/19 0.1 18/18 17/12 0.49

Follow-up duration
(month): mean

194.8 294.0 104.3 < 0.0001 150.6 249.6 0.0002

Operation date:
1986~1999/2000~2-
017

– – – 10/26 21/8 0.0005

Surgical procedure (First)

IPAA 48 24 24 0.7 25 23 0.7
IAA 4 2 2 2 2

IACA 2 1 1 2 0

IRA 8 2 6 5 3

Total proctocolectomy
with ileostomy

3 2 1 1 1

Open/laparoscopic 53/12 31/0 22/12 0.0002 26/10 27/2 0.052

Family history: yes/no 33/32 12/19 21/13 0.06 20/16 13/16 0.46

Receiving follow-up examination (N = 60)

Any examination:
yes/no

58/2 26/1 32/1 0.89 35/1 23/1 1.0

Number of
examination: mean

2.3 2.0 2.5 0.11 2.6 2.2 0.18

Upper endoscopy:
yes/no

54/6 24/3 30/3 0.80 32/4 22/2 0.73

Lower endoscopy:
yes/no

25/35 12/15 13/20 0.69 18/18 7/17 0.11

CT: yes/no 35/25 10/17 25/8 0.0025 27/9 8/16 0.003

Abdominal
ultrasonography:
yes/no

20/40 11/16 9/24 0.27 10/26 10/14 0.28

Thyroid
ultrasonography:
yes/no

13/47 5/22 8/25 0.59 7/29 6/18 0.75

FAP-related malignancies yes/no

Colorectal cancer 23/42 8/23 15/19 0.19 18/18 5/24 0.009

Gastric cancer 3/62 3/28 0/34 0.1 1/35 3/26 0.58

Duodenal cancer 5/60 3/28 2/32 0.66 1/35 4/25 0.16

Thyroid cancer 5/60 0/31 5/29 0.054 4/32 1/28 0.37

Pouch cancer 2/63 1/30 1/33 1.0 1/35 1/28 1.0

All desmoid 9/56 1/30 8/26 0.028 9/27 0/29 0.003

Italicized values represent statistically significant events

CTcomputed tomography, IAA ileal–anal anastomosis, IACA ileal–anal canal anastomosis, IPAA ileal pouch–anal
anastomosis, IRA ileorectal anastomosis, FAP familial adenomatous polyposis
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was no significant difference in the status of solid stool/gas
soiling or lifestyle alteration.

Discussion

We collected data associated with the long-term outcomes of
patients with FAP after radical surgery. To the best of our
knowledge, our follow-up duration (median of > 180 months)
was longer than in any previous reports, partly because our
department is one of the pioneers in radical surgery for pa-
tients with FAP [8, 10].

The age at surgery was relatively higher than that in previ-
ous reports (mean age of mid-30s) except in one report (mean
of 27 years) by a single surgeon [11, 14, 24–26]. The
advanced-age patients in this study might have had other ge-
netic diseases such as Lynch syndrome because we did not
perform genetic confirmation of FAP by sequencing.

Previously established guidelines recommend follow-up
examinations for FAP-related neoplasms after radical surgery
without definite evidence based on long-term follow-up [6, 7].

In the present study, 58 of 60 living patients (96.7%) re-
ceived at least one follow-up examination even in the long

term after surgery. Fifty-four of 60 living patients (90.0%)
received upper endoscopy. Most patients in this study contin-
ued to receive upper endoscopy examinations regardless of
the operation date, in contrast to a previous study by
Campos et al. [27]. In their study, upper endoscopy was per-
formed in 48% of the patients diagnosed from 1958 to 1998,
80% of the patients diagnosed from 1999 to 2009, and 100%
of the patients diagnosed after 2010, although the data with a
median follow-up of 74.2 months were collected by clinical
records alone [27]. The incidence of gastric cancer (4.6%) and
duodenal cancer (7.7%) in the present study was higher than
that in another report from Japan (4.2% and 2.8%, respective-
ly) [19]. This may be because of a shorter follow-up time in
the previous report than in our study, although no information
on the follow-up period was provided in the previous study.

Thirteen of 60 living patients (21.7%) underwent periodic
thyroid ultrasonography, and five female patients (7.7% of all
study patients) developed thyroid cancer. In previous reports,
two of 50 patients (4.0%) and six of 264 patients (2.3%) were
diagnosed with thyroid cancer during screening studies, and
female sex was a risk factor [28, 29]. In another report from
Japan, 18 (6.4% of total patients; 16 female, two male) of 281
patients with FAP (140 female, 142 male) developed thyroid
cancer [21]. The incidence of thyroid cancer and prevalence of
female sex were similar to those in the previous reports.

Pouch cancer was detected in two (4.1%) of 49 patients
who underwent IPAA as the final surgical procedure. This is
similar to another report from Japan (two of 34 patients who
underwent IPAA) [30].

Periodic abdominal imaging is not recommended in the
American College of Gastroenterology guideline [7]. In the
present study, 35 of 60 patients (58.3%) and 20 of 40 patients
(50.0%) underwent CT and abdominal ultrasonography, re-
spectively. The incidence of desmoid tumors was not signifi-
cantly influenced by abdominal imaging, including CT and
abdominal ultrasonography. However, six patients with ab-
dominal desmoid tumors were diagnosed byCT (five patients)
or ultrasonography (one patient). The usefulness of CT for
abdominal desmoid tumors might be more effectively evalu-
ated in a case-control study because of the rarity of this
disease.

The duration from radical surgery to onset of neoplasms
was significantly different by the type of neoplasm. According
to this result, patient surveillance by upper and lower endos-
copy should be continued for > 10 years. These are similar to
the previous study [21, 27, 32]. Thyroid ultrasonography for
thyroid cancer and CT imaging for desmoid tumors should be
performed as soon as possible after diagnosis of FAP and
continue for several years.

The 5- and 10-year OS rate was 100% and 98% in this
study, which is better than the rates in a previous report from
Japan (92.7% and 84.5%, respectively) [18]. However, this is
compatible with the finding that the 5- and 10-year OS rate is

Fig. 1 Survival rates. The 5-, 10-, 15-, and 20-year postoperative overall
survival rate was 100%, 98.0%, 95.3%, and 88.6%, respectively

Table 2 First and final surgical procedures

Surgical procedure Final procedure

IPAA IRA IAA IACA Ileostomy

First procedure IPAA 46 – – – 2

IRA 3 4 – – 1

IAA – – 4 – –

IACA – – – 2 –

Ileostomy – – – – 3

IAA ileal–anal anastomosis, IACA ileal–anal canal anastomosis, IPAA
ileal pouch–anal anastomosis, IRA ileorectal anastomosis
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better in high-volume hospitals (96.1% and 91.1%) than in
low-volume hospitals (82.8% and 69.0%).

We found that fecal incontinence was unavoidable after
IPAA/IAA regardless of age at surgery. The WS in the
present study (mean of 8.0 for IPAA) was similar to that
in previous reports of colitis (mean of 7.8 for IPAA using a
questionnaire) [12] but worse than that in other reports
(mean of 1.31 for all surgical procedures, 3.16 for IPAA

using a questionnaire, and 5.39 for IPAA) [18, 24, 25]. All
IPAA/IAA procedures were performed by hand-sewing
without stapling in this study to reduce the risk of rectal
neoplasms in the remnant rectal mucosa. The superiority of
stapling IPAA in terms of fecal incontinence has not been
confirmed [25, 31]. Our questionnaire seemed to show the
exact status of the patient’s condition compared with the
clinical record alone. Although a single surgeon’s report

Table 3 Age at onset of neoplasm
and duration from radical surgery
to onset of neoplasm

Neoplasms Age at radical
surgery (year)

Age at
onset
(year)

Mean of
age (year)

p Duration
(year)

Mean of
duration
(year)

p

Gastric
cancer

42 59 61.7 0.03 17 13.3 0.002

Gastric
cancer

45 65 16

Gastric
cancer

54 61 7

Duodenal
cancer

22 43 42.8 21 12.6

Duodenal
cancer

28 36 8

Duodenal
cancer

30 44 14

Duodenal
cancer

35 41 6

Duodenal
cancer

36 50 14

Thyroid
cancer

24 24 (before
FAP)

35.0 0 1

Thyroid
cancer

27 29 2

Thyroid
cancer

28 24 − 4

Thyroid
cancer

43 44 1

Thyroid
cancer

48 54 6

Pouch
cancer

18 40 51.0 22 18.5

Pouch
cancer

47 62 15

Desmoid
tumor

23 25 34.3 2 1.8

Desmoid
tumor

25 27 2

Desmoid
tumor

27 30 3

Desmoid
tumor

31 31 (same
time)

0

Desmoid
tumor

32 32 (same
time)

0

Desmoid
tumor

34 39 5

Desmoid
tumor

36 37 1

Desmoid
tumor

41 44 3

Desmoid
tumor

44 44 (same
time)

0

Italicized values represent statistically significant events
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showed a better WS of 3.16 for IPAA using a question-
naire, there is a possibility that the doctor–patient relation-
ship affected the result [24]. Therefore, fecal incontinence
may be difficult to compare with the other study. However,
the superiority of IRA over IPAA/IAA in terms of fecal
incontinence was demonstrated in this study, as in another
study [25]. Thus, although the guideline recommends
IPAA as the standard procedure [22], patients should be
offered both IPAA and IRA as potential surgical treatments
and be provided with an explanation of the risks and ben-
efits of each procedure. Our detailed analysis of fecal in-
continence showed that the stool frequency, night

defecation, status of liquid stool soiling, and wearing of
pads were associated with fecal incontinence after IPAA
and IAA. Control of stool frequency and prevention of
liquid stool by clinicians may improve fecal incontinence.

This study has several limitations. First, we were able to
collect data for only some of the patients who underwent
radical surgery (65 of 236 patients). We could not mail the
questionnaire to 82 patients because the registry system of
Japanese patients with FAP was not working. When the
patients discontinued their visits to the hospital and moved
elsewhere, we could not acquire the information necessary
to contact them. The lack of administering routine

Table 4 Factors associated with
fecal incontinence by univariate
analysis

Factors Category Soiling Odds
ratio

p* value Wexner
score

p**
value

(−) (+)

Gender Male 5 24 1 0.9 7.28 0.8
Female 4 21 1.1 7.21

Age (year) 35 and
over

8 21 1 0.02 6.34 0.18

less than
35

1 24 9.1 8.28

Date of operation 1986~1999 6 18 0.3 0.14 5.92 0.09
2000~2017 3 27 1 8.3

Duration after surgery
(year)

20 and
over

6 16 0.28 0.09 8.56 0.02

less than
20

3 29 1 5.32

Final surgical procedure IAA 0 3 8.8 × 1014 0.002 9.7 0.02

0.003

0.2

–

IPAA 4 41 3.0 × 108 < 0.0001 8.0

IACA 1 1 3.0 × 107 0.1 1.5

IRA 4 0 1 – 0

Italicized values represent statistically significant events. p* value evaluated by logistic analysis; p** value
evaluated by Wilcoxon method

IAA ileal–anal anastomosis, IACA ileal–anal canal anastomosis, IPAA ileal pouch–anal anastomosis, IRA ileorectal
anastomosis

Table 5 Factors associated with
fecal incontinence by multivariate
analysis

Clinical factors Soiling Wexner
score

Odds ratio
(95%CI)

p*
value

p** value

Age (year) (less than 35 compared to 35 and over) 2.79 0.38 0.81
(0.31–60.7)

Date of operation (1986~1999 compared to 2000~2017) 1.9 × 105 0.8 0.28
(0.0029<)

Duration after surgery (year) (less than 20 years compared to
20 years and over)

1.1 × 106 0.55 0.06
(0.02<)

Final surgical procedure (IAA/IPAA compared to IRA/IACA) 54.5 0.0006 0.007
(4.76–2092)

Italicized values represent statistically significant events. p* value evaluated by logistic analysis; p** value
evaluated minimum square method

CI confidence interval, IAA ileal–anal anastomosis, IACA ileal–anal canal anastomosis, IPAA ileal pouch–anal
anastomosis, IRA ileorectal anastomosis
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questionnaire surveys in Japan may hinder patients’ re-
sponses. Therefore, our results were likely affected by pa-
tient bias. Second, we are not currently following a portion
of the patients who participated in this study. The data
associated with the follow-up examinations and incidence
of neoplasms may include some false clinical data, al-
though we confirmed no significant differences in the clin-
ical characteristics by the follow-up situation when the
operation date was adjusted.

Conclusion

OS after radical surgery was favorable, although fecal incon-
tinence was common after IPAA and IAA. Most patients con-
tinued to receive follow-up examinations. The performance of
laparoscopic procedures and the use of CT for follow-up in-
creased by the operation date. The follow-up schedule for
neoplasms may be modified because the duration from sur-
gery to the onset of neoplasms differs by the neoplasm type.

Table 6 Stool frequency, night
defecation, and detailed content
of Wexner score by surgical
procedure

Clinical
character

Category IPAA+ IAA IACA
+IRA

p* IPAA IAA IACA IRA

Stool
frequency/-
day

less than 5 7 4 0.01 7 0 1 3

5–10 27 1 25 2 1 0

more than
10

13 1 13 0 0 1

Unknown 1 1 0 1 0 0

Night
defecation

Yes 37 2 0.04 34 3 1 1

No 11 4 11 0 1 3

Wexner score

Solid 0 32 6 0.58 30 2 2 4

1 7 0 6 1 0 0

2 5 0 5 0 0 0

3 1 0 1 0 0 0

4 3 0 3 0 0 0

Liquid 0 4 5 0.0002
(0.005)

4 0 1 4

1 10 1 9 1 1 0

2 17 0 16 1 0 0

3 11 0 11 0 0 0

4 6 0 5 1 0 0

Gas 0 20 6 0.12 (0.11) 20 0 2 4

1 9 0 7 2 0 0

2 12 0 12 0 0 0

3 4 0 4 0 0 0

4 3 0 2 1 0 0

Wears pad 0 13 6 0.017
(0.13)

13 0 2 4

1 3 0 2 1 0 0

2 4 0 4 0 0 0

3 2 0 2 0 0 0

4 25 0 23 2 0 0

Unknown 1 0 1 0 0 0

Lifestyle
alteration

0 16 5 0.12 16 0 1 4

1 11 5 10 1 0 0

2 4 1 3 1 1 0

3 6 0 5 1 0 0

4 11 0 11 0 0 0

Italicized values represent statistically significant events. p* value evaluated by chi-square test

IAA ileal–anal anastomosis, IACA ileal–anal canal anastomosis, IPAA ileal pouch–anal anastomosis, IRA ileorectal
anastomosis, FAP familial adenomatous polyposis
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