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Abstract

Purpose: To achieve excellent postoperative bowel function in familial adenomatous polyposis (FAP) patients, it is
important to reconstruct the digestive tract. The aim of this study is to preliminarily discuss the advantages of total
proctocolectomy with straight ileoanal anastomosis (TPC-SIAA) plus pedicled omental transposition for FAP.

Methods: A retrospective study was carried out in two hospitals analysing data for FAP patients who underwent
surgical treatments between 2015 and 2021. Perioperative outcomes and early and mid-term anal functions were
analysed.

Results: After excluding 4 patients who underwent total proctocolectomy with permanent ileostomy, 10 patients
were enrolled in the study. Among the 10 patients, 3 received TPC-SIAA plus pedicled omental transposition, 3
received total proctocolectomy with ileal pouch-anal anastomosis (TPC-IPAA), and 4 received total colectomy with
ileal pouch-rectal anastomosis (TC-IPRA). Except for one case conversion to laparotomy, laparoscopic surgery was
performed for the other cases. The incidence of early postoperative complications was apparently higher with pouch
anastomosis (57.1%) than straight anastomosis (0%). Frequencies of bowel movement and low anterior resection
syndrome (LARS) score were higher for TPC-SIAA than the other two surgical procedures in the early term; over time,
however, the frequencies of bowel movement and LARS score both showed a decreasing trend. In addition, com-
bined with anorectal pressure detection and magnetic resonance imaging defecography at the 3rd month after
TPC-SIAA plus pedicled omental transposition, defecation coordination was good. The dynamics and receptivity of
the new rectum tended to be as expected.

Conclusion: Although the three surgical procedures are safe and feasible surgical options for FAP, TPC-SIAA plus
pedicled omental transposition is more consistent with intestinal physiology, with good intestinal compliance, and
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anal function tended to be as expected over time. Nevertheless, more extensive studies are needed to confirm these

benefits.

Keywords: Familial adenomatous polyposis, Straight ileoanal anastomosis, Omental transposition, Laparoscopic

surgery, Digestive tract reconstruction

Introduction

Familial adenomatous polyposis (FAP) is an autosomal
dominant hereditary disease of the rectum and colon
involving hundreds to thousands of adenomatous polyps
and extracolonic manifestations characteristics [1, 2]. The
incidence of FAP is approximately 1/8300, accounting
for approximately 1% of all colorectal cancers. Without
early detection and treatment, all or almost all patients
will develop colorectal cancer by the age of 40~50 years
[3, 4]. Therefore, monitoring and treatment of FAP have
become a major focus and difficulty in gastrointestinal
disease diagnosis and treatment worldwide [5].

Popular surgical procedures for FAP include total proc-
tocolectomy with permanent ileostomy (TPC-PI) [6],
total colectomy with ileorectal anastomosis (TC-IRA) [7],
total proctocolectomy with ileal pouch-anal anastomosis
(TPC-IPAA) [8], and total proctocolectomy with straight
ileoanal anastomosis (TPC-SIAA) [9, 10]. There are pros
and cons with each procedure. The decision and timing of
FAP surgery have not been standardized, and the choice
of surgical method remains a balance between postopera-
tive anal function and radical cure. Therefore, optimizing
surgical procedures to improve the long-term bowel func-
tion postoperatively of FAP patients is a major goal [11].

In the study of anterior resection syndrome conducted
by Dr. Qin [12], the pedicled greater omentum was trans-
posed to the anterior sacral area and filled behind the
newly constructed rectum, significantly improving post-
operative anterior resection syndrome in patients with
low rectal cancer. Indeed, the patients had good postop-
erative anal defecation and defecation control functions
which brought new revelation to us.

In our study, pedicled omental transposition was per-
formed in TPC-SIAA, and we retrospectively analysed
data for FAP patients who received previous surgical
treatments in two hospitals. We preliminarily discuss the
advantages and disadvantages of TPC-SIAA plus pedi-
cled omental transposition for FAP.

Patients and methods

We retrospectively analysed data for FAP patients who
underwent surgical treatments in Guiping People’s
Hospital and Guangxi Medical University Cancer Hos-
pital between 2015 and 2021. The operations were per-
formed by experienced surgeons. The choice of surgical

procedure depended on the prior experience and prefer-
ence of the surgeon. Patients who received a total procto-
colectomy with permanent ileostomy were excluded. The
clinical diagnostic criteria of familial adenomatous poly-
posis are based on colonoscopy revealing > 100 colorec-
tal polyps, mainly adenomatous polyps on pathological
examination, with or without family history.

Age, sex, body mass index (BMI), malignant lesion site,
surgical procedure, operative time, estimated blood loss,
early postoperative complication, length of postoperative
hospital stay, and other data were collected and analysed.
Measures of the monthly frequency of bowel movement
and low anterior resection syndrome (LARS) score [13]
within 9 months after surgery were prospectively fol-
lowed up and comprehensively analysed. If a temporary
ileostomy is present, follow-up should begin after closing
the ileostomy. In addition, anorectal pressure detection
and magnetic resonance imaging (MRI) defecography
were used to evaluate new rectal pressure and morpho-
logical changes in some patients.

Surgical procedures of TPC-SIAA plus pedicled omental
transposition (shown in Fig. 1)

Abdominal path

The steps are as follows: the right colon, transverse colon,
and left colon were dissociated sequentially under lapa-
roscopy. Then the ileum was dissociated to 10-15cm from
the ileocecal valve, and its mesentery was cut in order to
be removed later. Furthermore, the rectum and its mes-
entery were dissociated to the anal side as close as possi-
ble to the anus, without damaging the anal sphincter.

Trans-anal path

At the beginning of the dentate line through the anus,
the rectum mucosa was exfoliated cephalad. After exfo-
liating approximately 2 centimetres upwards, the whole
layer of the rectal intestinal wall was cut annularly, and
the rectum was dissected. The whole rectum and colon
resections were performed by connecting with the
transabdominal dissection layer. Then, the free whole
rectum, colon, and terminal ileum were pulled out
through the anus and removed at the ileum pre-tangent
line. The resection of the lesion was completed. Moreo-
ver, straight ileo-anal anastomosis was performed manu-
ally using intermittent full-thickness suturing.
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Head side

Fig. 1 The procedure of TPC-SIAA plus pedicled omental transposition. a Trocar placements of total laparoscopic TPC-SIAA plus pedicled omental
transposition in a female patient. b We transanally stripped the rectal mucosa from the dentate line towards the proximal rectum (black dotted
line). ¢ We transanally dissociated the rectum to the abdomen-side without damaging the anal sphincter. d All rectal and colon specimens were

¥
Pelvic cavity

Terminal ileum

removed through the anus. e Straight ileoanal anastomosis was performed through the anus; f Laparoscopic pelvic view after straight anastomosis.
g The pedicled greater omentum was dissociated using a laparoscope. h The pedicled greater omentum was filled behind the newly constructed
rectum. TPC-SIAA, total proctocolectomy with straight ileocanal anastomosis

Pedicled omental transposition

The greater omentum was dissociated under laparoscopy,
and a pedicled flap of the greater omentum was brought
down into the space between the pelvic anterior sacral
fascia and the newly constructed rectum. The pedicled
omentum and pelvic peritoneum on both sides were
fixed with tissue clips to avoid displacing.

Statistical analysis

IBM SPSS 25.0 (IBM Corp, Armonk, NY, USA) software
was used for statistical analysis. Data derived from con-
tinuous variables of different groups were compared by
the Mann-Whitney U test. Categorical data were com-
pared using the chi-squared test and Fisher’s exact test.
And the rank-sum test and repeated-measures ANOVA
were used for measurement data. A p value < 0.05 was
defined as statistically significant.

Results

A total of 14 patients who underwent surgical treatments
were included in this study, 10 of whom were enrolled
after 4 with TPC-PI were excluded. The median age
of the 10 patients was 33 (range 22-68) years, the male
to female ratio was 5:5, and the median BMI was 20.83
(14.04-24.84) kg/m2. Among 10 patients, 3 received
TPC-SIAA plus pedicled omental transposition, 3
patients received TPC-IPAA, and 4 patients received
total colectomy with ileal pouch-rectal anastomosis (TC-
IPRA). J-pouch was used in this study. After the speci-
men was removed through the anus, the terminal ileum
of 30 cm was made into J-pouch with two linear cutting
closure devices. Except for one case conversion to lapa-
rotomy, the other cases were treated with laparoscopic
surgery. Table 1 shows a summary of the patients’ charac-
teristics and surgical outcomes.
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Table 1 Summary of patients’ characteristics and surgical

outcomes

Variables Value(n = 10)
Median age [range], (years) 33 [22-68]
Male: female 5:5

Median BMI [range], (kg/mz)
Type of operation
TPC-SIAA
TPC-IPAA
TC-IPRA
Median operative time [range], (min)
TPC-SIAA
TPC-IPAA
TC-IPRA
Median EBL [range], (mL)
TPC-SIAA
TPC-IPAA
TC-IPRA

20.83 [14.04-24.84]

385 [260-460]
394 [339-435]
4125 [364-507]

100 [100-300]

170 [50-200]

175 [50-400]
)

Median length of postoperative hospital stay [range], (days

TPC-SIAA 7[7-13]
TPC-IPAA 14 [9-38]
TC-IPRA 13 [9-14]
Temporary ileostomy
Presence 7
Absence 3

BMI body mass index, kg kilogramme, m metre, TPC-SIAA total proctocolectomy
with straight ileoanal anastomosis, TPC-IPAA total proctocolectomy with ileal
pouch-anal anastomosis, TC-IPRA total colectomy with ileal pouch-rectal
anastomosis, min minute, mL millilitre
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Surgical outcomes

Among all patients, only the 3 who received TPC-SIAA
plus pedicled omental transposition did not undergo tem-
porary ileostomy. No early postoperative complication
occurred with TPC-SIAA. Regarding TPC-IPAA, 1 patient
had bacterial infection and ascites and 1 anastomotic leak-
age. For TC-IPRA, 1 patient had anastomotic leakage and
1 incomplete ileus. All complications, including anasto-
motic leakage, were recovered after conservative treatment
with intensive anti-infective and protein supplementation,
and none of the patients died due to postoperative compli-
cations. The individual clinical characteristics and postop-
erative data of the patients are shown in Table 2.

In the group of comparison between pouch and
straight anastomosis (shown in Table 3), there were no
differences between the two groups in terms of operative
time, estimated blood loss, length of postoperative hos-
pital stay, or early postoperative complication (p>0.05).
However, temporary ileostomy was not performed with
straight ileo-anal anastomosis, and no early postoperative
complication occurred. Overall, the incidence of early
postoperative complication was apparently higher with
pouch anastomosis, with anastomotic leakage being the
most common early postoperative complication.

Follow-up outcomes

Postoperative follow-up was completed in 9 of 10
patients and at 6 months in one case (shown in Table 2).
The monthly postoperative median frequencies of bowel
movement are presented in Fig. 2. The frequencies of
bowel movement with TPC-SIAA were significantly
higher than those with the other two surgical procedures

Table 2 Individual clinical characteristics and postoperative data of patients

Case Age (years) Gender Location of Type of Temporary Stoma Early Late Follow-up
cancerization operation ileostomy reversal complication complication (months)
(months)
1 48 M Ascending colon, TPC-SIAA No - No No 9
rectum
2 24 F No TPC-SIAA No - No No
3 68 M Rectum TPC-SIAA No - No No
4 27 F No TPC-IPAA Yes 1 Bacterial infec- No
tion, ascites
5 34 M Rectum TPC-IPAA Yes 3 Anastomotic leak  Constipation
6 28 M No TPC-IPAA Yes 5 No Constipation
7 22 F Descending TC-IPRA Yes 3 No No
colon
8 54 M Transverse colon  TC-IPRA Yes 4 Anastomotic leak  Constipation 9
9 32 F No TC-IPRA Yes 5 No Constipation 9
10 35 F Rectum TC-IPRA Yes 5 Incompleteileus  No 9

M male, F female, TPC-SIAA total proctocolectomy with straight ileoanal anastomosis, TPC-IPAA total proctocolectomy with ileal pouch-anal anastomosis, TC-IPRA total

colectomy with ileal pouch-rectal anastomosis
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Pouch anastomosis (n = 7) Straight anastomosis (n = 3) p
Operative time (min)® 409.14 + 56.56 36833 4+ 101.04 0.732
Estimated blood loss (mL)? 17429 +£118.16 166.67 & 11547 0.908
Postoperative hospital day (day)® 15.71 £10.08 9.00 +3.46 0.082
Temporary ileostormny®
Presence 7 0 0.008
Absence 0 3
sEarly complication®
Presence 4 0 0.200
Absence 3 3
min minute, mL millilitre
“x + s. Data derived from continuous variables of different groups were compared by the Mann-Whitney U test
b Categorical data were compared using the chi-squared test, Fisher’s exact test
> 50
< 45
B
8 40
wn)
g 35
g 30
2
z 25
E 20
2 15 —o—SIAA
o
= 10 —e—IPAA
b 5
38 0 IPRA
Q
S The 1st  The 2nd The 3rd The 4th  The 5th  The 6th | The 7th | The 8th | The 9th
?‘; month  month month month = month month month month month
23 after after after after after after after after after
surgery = surgery —Surgery & surgery = surgery —surgery = surgery | surgery = surgery
=0=S]AA 40 36 30 23 21.5 18 15 13 10
=0=]PAA 20 15 12 9 7 4 3 4 4
IPRA 135 7 7 5.5 4 3.5 3.5 3 3
Fig. 2 Monthly postoperative median frequencies of bowel movement in the grouping patients (p = 0.007 which was using the Bonferroni
correction)

within 9 months postoperatively (p = 0.007), but they
had a significant downward trend 3 months postop-
eratively. LARS scores were not significantly differ-
ent among the three surgical procedures (p = 0.055),
but LARS scores decreased less with TPC-SIAA than
the other approaches (shown in Fig. 3). Although the
patients who underwent TPC-SIAA had frequen-
cies of bowel movement early after surgery, there were
no cases of anal incontinence. None were readmitted
for electrolyte and/or nutritional disorders. The fre-
quencies of postoperative bowel movement and LARS

scores gradually decreased over time, self-control ability
returned to normal, and the patients were able to return
to normal life and work. In long-term follow-up of TPC-
IPAA and TC-IPRA, 4/7 patients often had constipation
symptoms such as a long toilet time (10-20 min) and a
sense of restlessness after defecation.

Anorectal pressure detection

Anorectal pressure detection was performed in case 1
and case 2 at the 3rd month postoperatively. The data are
provided in Table 4.
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Fig. 3 Monthly postoperative median LARS scores in the grouping patients (p = 0.055 which was using the Bonferroni correction)

Table 4 Results of anorectal pressure test in case 1 and case 2 at
the 3rd month postoperatively

Case 1 Case 2
Anal canal contraction reflex (KPa) 0 0
Anal canal reflex diastolic pressure (KPa) 15 22
Anal canal maximum systolic pressure (KPa) 19.2 92
The longest contraction time of anal canal (s) 14 23
Anal canal defecation diastolic pressure (KPa) -2.2 -19
Rectal systolic pressure (KPa) 46 33
Anal canal resting pressure (KPa) 58 9.5
Rectal resting pressure (KPa) 0.1 0.2
Functional length of anal canal (mm) 27 27
Rectal sensory capacity threshold (mL) 25 40
Maximum rectal tolerance capacity (mL) 60 100
Action correlation Negative Negative

KPa kilopascal, mm millimetre, mL millilitre, s second

MRI defecography

The relationship between movement of the transposed
omentum and the new rectum was evaluated by MRI
defecography in case 1 and case 2 at the 3rd month post-
operatively. After the coupling agent was injected via anal
intubation, the patient was asked to complete the actions
of reposing, elevating the anus, and forcibly defecating;
dynamic scanning was completed sequentially during the
above steps. The high-resolution T2W1I sequence (trans-
verse, coronal, and sagittal view) of rectal MRI showed
no definite abnormality in the supra-anal distance; the

anorectal angle was enlarged, the puborectalis muscle
impression became deeper during forcibly defecating,
and no actual signs of mucosal prolapse were observed.
The distance between the sacrum and rectum (measured
by plane of S4 cone) was close to the preoperative level
in the reposing, elevating the anus, and forcibly defecat-
ing phases. Moreover, no clear abnormality in sacral coc-
cygeal curvature or pubococcygeal line was observed. In
the dynamic images, the presacral transposed omentum
oscillated obviously with the peristalsis of the new rec-
tum during the phase of elevating the anus and forcibly
defecating. And the overall bowel mobility and intestinal
cavity flexibility were good. The coupling agent was dis-
charged smoothly, and the intestinal dynamics were close
to those of control individuals during defecation. Con-
tinuous MRI defecography images of the two cases are
shown in Fig. 4.

Discussion

Patients diagnosed with FAP are suggested to undergo
early radical or prophylactic surgery, with total rectum
and colon resection being the most recommended sur-
gical concept today [14]. However, some centres have
reported that young patients with less rectal adenomas
or a strong desire to have children choose total colon
resection and retain part of the rectum [15]. Although
studies have shown that postoperative functional recov-
ery is optimal, there is an approximately 10% chance
of recurrence and malignant transformation with the
residual rectum [16, 17], and the risk of residual cancer
increases with age [18]. For recurrent adenomas, the
necessity of rectal resection has not been determined.
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Fig. 4 Defecography of two patients at the 3rd month postoperatively (a — b — ¢ shows the continuous movements of defecation). The new
rectum showed good dilatation and contraction, and intestinal peristalsis was smooth. Moreover, with peristalsis of the intestine, the reticulum
grafted behind the intestine (shown by the red arrow) was well deformed, helping to improve intestinal compliance

Some studies have confirmed the success rate of endo-
scopic resection, but the long-term efficacy of endo-
scopic therapy remains to be proven due to the high
risk of recurrence [19, 20]. Proctectomy is radical and
advisable for patients without special requirements.
Moreover, for high-risk patients with FAP, one-stage
total rectal and colon resection is a radical surgical
option worthy of priority.

The choice of surgical methods for FAP depends
largely on the experience of each clinical centre and the
preference of the surgeons. TPC-IPAA has the advan-
tages of both a thorough operation and anal preserva-
tion. Nevertheless, the technical requirements of this
surgical method are high, as is the risk of postopera-
tive complications, especially pouchitis, anastomotic
leakage, and constipation, among others [8, 21], which
often affects postoperative quality of life. Although
previous studies [22, 23] have confirmed that TPC-
SIAA is as safe and feasible as TPC-IPAA, it is seldom
selected by surgeons because of the higher frequencies
of postoperative bowel movement. However, during
TPC-SIAA in our study, the whole rectum and colon
were completely dissociated, then directly pulled out
through the anus, and removed manually, followed by
straight ileoanal anastomosis. This is more consistent
with intestinal physiology, without making a pouch or
using expensive linear cutter stapler or circular stapler,

rendering the procedure easy and less risky, with oper-
ative cost savings.

According to the groups of pouch anastomosis and
straight anastomosis, straight anastomosis is better than
pouch anastomosis in the length of postoperative hos-
pital stay and incidence of early postoperative complica-
tion, but there was no significant difference, which may
be due to the small sample size. In general, pouch anasto-
mosis appeared to require longer operation times owing
to the pouch preparation. Of high importance is the
occurrence of early postoperative complication, which
influences the length of postoperative hospital stay. Due
to the wide range of pouch anastomoses, anastomotic
leakage is still the most common early postoperative
complication. Compared to straight anastomosis, the
technical requirements for pouch anastomosis are higher,
but there is a risk of secondary intestinal resection due
to pouch failure intraoperatively [24, 25]. Pouchitis is one
of the most common postoperative long-term complica-
tions, which seriously affects quality of life and may even
result in the requirement of a second surgery [26].

Recovery of postoperative bowel function is an impor-
tant issue after total rectum and colon resection, with
reconstruction of the digestive tract being the most
important. Straight ileoanal anastomosis and J-pouch ile-
oanal anastomosis are commonly used for digestive tract
reconstruction [14]. The rectal ampulla is removed by
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surgery, and the patient loses the function of temporary
storage of faeces, leading to frequent bowel movements
after surgery. Through follow-up, it was found that for
straight anastomosis, patients with pouch anastomosis
had lower frequencies of bowel movement in the early
term, which was due to the storage of faeces by artificial
bags. However, it was also found that some patients who
underwent pouch anastomosis experienced constipation
in the long term, which was considered to be related to
the opposite direction of peristalsis of the two intestinal
canals used to produce the ileum pouch, violating the
principle of pro-peristalsis. In straight ileoanal anasto-
mosis, the frequencies of bowel movement and LARS
scores decreased after 3 months postoperatively. This
may be related to the terminal ileum, namely, the new
upper rectum, expanding compensatively, resembling the
“rectal ampulla,” and re-establishing the function of fae-
ces storage. At the same time, the intestinal canal under
straight ileoanal anastomosis undergoes cis peristalsis,
which is more in line with intestinal physiology.

On the other hand, poor bowel function postopera-
tively is associated with severe pelvic floor tissue adhe-
sion and poor intestinal compliance after digestive tract
reconstruction [27]. With a second operation in the pel-
vic cavity, a new organizational structure with severe scar
adhesion and the mesangial adipose replaced with scar
fibrous tissue can be observed in the rectum and pelvic
floor, which makes the new rectum stiff. This leads to
decreased dilation and poor compliance of the new rec-
tum; even a tiny amount of faeces can cause increased
intestinal pressure and frequent occurrence of stools [28].
A previous study found that by using pedicled omental
transposition to fill the pelvic floor, reconstruct the pre-
sacral structure, increase the intestinal buffer force, and
improve compliance of the new rectum, patients have
better postoperative stool control function than a control
group [12]. In addition, pedicled omental transposition is
a simple and easy method with a short operative time. In
our study, pedicled omental transposition was found to
be safe and feasible for TPC-SIAA. It stimulated recon-
struction of the mesenteric fascia, increased the thick-
ness of the presacral space, avoided the intestinal stiffness
caused by adhesion between the new rectum and the pre-
sacral tissue, cushioned intestinal peristalsis, improved
intestinal compliance, and helped to improve postopera-
tive bowel function.

Through postoperative follow-up, it was found that
patients receiving TPC-IPAA and TC-IPRA had lower
frequencies of bowel movement and faster LARS score
recovery in the early term, but that patients receiving
TPC-SIAA plus pedicled omental transposition had
a higher frequencies of early bowel movement. How-
ever, over time, especially after 3 months, defecation
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improved significantly, like TPC-IPAA. Self-control
was also restored without constipation symptoms. We
consider that this is related to compensatory dilatation
of the new rectum, the paving effect of better omental
transposition, and the recovery of defecation control.
The LARS score includes intense subjectivity and prom-
inent human interference factors, and the evaluation
of postoperative anal function is not comprehensive
and objective. For this reason, we combined anorectal
pressure measurements in patients who received TPC-
SIAA plus pedicled omental transposition at the 3rd
month postoperatively. We found that the anal canal
resting pressure in 2 patients was far greater than the
rectal resting pressure. When there was no stool or a
small amount of seat in the new rectum, the patients
were able to control defecation without faecal incon-
tinence. At the same time, anal canal contraction
can help in control, whereby rectal resting pressure
increases only after the stool volume increases and the
patient needs to defecate. Moreover, defecation coor-
dination was good, and the rectoanal inhibitory reflex
returned to normal. Three months after surgery, MRI
defecography also showed that the new upper rectum
of the above two patients had good intestinal dilatation,
smooth intestinal peristalsis, and overall coordinated
defecation. In addition, the transposed omental defor-
mation was good, and intestinal compliance was high.
The dynamics and receptivity of the new rectum tended
to be as expected.

The necessity of establishing a temporary ileostomy
after digestive tract reconstruction is still not clear [29],
and it has been reported that it is mostly used to prevent
anastomotic leakage after J-pouch ileoanal anastomosis
or as a means of rescue after anastomotic leakage [30,
31]. In our study, temporary ileostomy was performed
in both TPC-IPAA and TC-IPRA, but not TPC-SIAA
plus pedicled omental transposition, and there were no
early complications in TPC-SIAA plus pedicled omental
transposition. The end of the ileum is straight anastomo-
sed with the anal canal, and the anastomotic site is estab-
lished at the anal orifice. We believe that there is no need
for concern about the risk of anastomotic leakage; thus,
prophylactic ileostomy is not needed, which can avoid
second-stage closure of ileostomy, as well the inconven-
ience and inferiority caused by abdominal wall stoma and
maximize cosmetic treatment.

Although the anal function of patients who received
TPC-SIAA plus pedicled omental transposition gradu-
ally recovered at 3 months after surgery, the results of
frequent bowel movements within the short term after
the process could not be ignored. Disorder in postoper-
ative bowel function causes frequent defecation, caus-
ing serious effects on patients. In addition, long-term
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stimulation of intestinal contents around the anus
would cause perianal inflammation, and patient dis-
comfort would be more obvious. The patient’s symp-
toms were significantly reduced within one month by
cleaning the perianal area with warm water after def-
ecation and applying skin ostomy powder, and there
were no serious secondary complications.

Due to the extremely low incidence of FAP, there
were some certain limitations in this study. The first
is related to the small sample size, which leads to bias
of statistics and results. Secondly, short-term follow-
up results do not fully represent postoperative anal
function. Finally, the follow-up contents are general
and lack characteristics, and the quality of life is not
included in the follow-up index.

In conclusion, TPC-SIAA plus pedicled omental
transposition for FAP is safe and feasible. And due to its
consistency with intestinal physiology and good intesti-
nal compliance, the recovery of anal function tends to
be expected. However, long-term follow-up and pro-
spective studies with a larger sample size are needed to
validate the advantages of this approach.

Acknowledgements

We would like to acknowledge Professor Zheng Wang, Department of Imag-
ing, Guangxi Medical University Cancer Hospital, for his guidance on image
reading.

Authors’ contributions

Each author made substantial contributions to the conception or design of
the work. The research topic was designed by XW M. The data processing and
article writing were performed by TC Q and JK L as the major contributors.
The data analysis was completed by LL M, WT W, and ZG H. Editing of the
manuscript was performed by HQ Q and JG L. XW M is the corresponding
author and approved the submitted version. All authors read and approved
the final manuscript.

Funding
This work was supported by the Guangxi Department of Science and Technol-
ogy Project under Grant GuikeAB18221086.

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval statement and consent to participate

All patients signed informed consent before surgery. All data collection was
performed without changing standard care for all patients. The methods were
carried out in accordance with the Declaration of Helsinki.

Consent for publication
Not applicable, as data of the study was anonymous.

Competing interests
All authors report no conflicts of financial or non-financial interest.

Author details

'Department of General Surgery, Guiping People’s Hospital, No.7, People’s
West Road, Guiping, Guigang 537200, Guangxi Autonomous Region, China.
2Department of Gastrointestinal Surgery, Division of Colorectal and Anal,
Guangxi Medical University Cancer Hospital, No.71, Hedi Road, Qingxiu

Page 9 of 10

District, Nanning 530021, Guangxi Autonomous Region, China. 3Guangxi
Clinical Research Center for Colorectal Cancer, Division of Colorectal and Anal,
Guangxi Medical University Cancer Hospital, No.71, Hedi Road, Qingxiu
District, Nanning 530021, Guangxi Autonomous Region, The People’s Republic
of China.

Received: 1 October 2021 Accepted: 30 December 2021
Published online: 22 January 2022

References

1. Dinarvand P, Davaro E, Doan J, et al. Familial Adenomatous polyposis
syndrome: an update and review of extraintestinal manifestations. Arch
Pathol Lab Med. 2019;143(11):1382-98. https://doi.org/10.5858/arpa.
2018-0570-RA.

2. Groen EJ, Roos A, Muntinghe FL, et al. Extra-intestinal manifestations of
familial adenomatous polyposis. Ann Surg Oncol. 2008;15(9):2439-50.
https://doi.org/10.1245/510434-008-9981-3.

3. Novelli M. The pathology of hereditary polyposis syndromes. Histopathol-
ogy. 2015;66(1):78-87. https://doi.org/10.1111/his.12590.

4. Syngal S, Brand R, Church J, et al. ACG clinical guideline: genetic testing
and management of hereditary gastrointestinal cancer syndromes. Am J
Gastroenterol. 2015;110(2):223-62. https://doi.org/10.1038/ajg.2014.435.

5. Vasen H, Moslein G, Alonso A, et al. Guidelines for the clinical manage-
ment of familial adenomatous polyposis (FAP). Gut. 2008;57(5):704-13.
https://doi.org/10.1136/gut.2007.136127.

6. Hultén L. Proctocolectomy and ileostomy to pouch surgery for ulcerative
colitis. World J Surg. 1998;22(4):335-41. https://doi.org/10.1007/50026
89900393.

7. Hassan |, Chua H, Wolff B, et al. Quality of life after ileal pouch-anal anas-
tomosis and ileorectal anastomosis in patients with familial adenomatous
polyposis. Dis Colon Rectum. 2005;48(11):2032-7. https://doi.org/10.
1007/510350-005-0169-7.

8. Hueting W, Buskens E, van der Tweel |, et al. Results and complications
after ileal pouch anal anastomosis: a meta-analysis of 43 observational
studies comprising 9,317 patients. Dig Surg. 2005;22:69-79. https://doi.
org/10.1159/000085356.

9. Emblem R, Bergan A, Larsen S. Straight ileoanal anastomosis with pre-
served anal mucosa for ulcerative colitis and familial polyposis [J1. Scand
J Gastroenterol. 1988;23(8):913-9. https://doi.org/10.3109/0036552880
9090146.

10. Odigwe L, Sherman P, Filler R, et al. Straight ileoanal anastomosis and
ileal pouch-anal anastomosis in the surgical management of idiopathic
ulcerative colitis and familial polyposis coliin children: follow-up and
comparative analysis. J Pediatr Gastroenterol Nutr. 1987,6(3):426-9.
https://doi.org/10.1097/00005176-198705000-00020.

11. Méslein G. Surgical considerations in FAP-related pouch surgery: could
we do better? [J]. Familial Cancer. 2016;15(3):457-66. https://doi.org/10.
1007/510689-016-9904-6.

12. Qin H,Meng L, Huang Z, et al. A study on the clinical application of
greater omental pedicle flap transplantation to correct anterior resection
syndrome in patients with low rectal cancer. Regen Ther. 2021;18:146-51.
https://doi.org/10.1016/j.reth.2021.05.003.

13. JuulT, Elfeki H, Christensen P, et al. Normative data for the Low Anterior
Resection Syndrome Score (LARS Score). Ann Surg. 2019,269(6):1124-8.
https://doi.org/10.1097/51a.0000000000002750.

14. Campos F. Surgical treatment of familial adenomatous polyposis:
dilemmas and current recommendations. World J Gastroenterol.
2014,20(44):16620-9. https://doi.org/10.3748/wjg.v20.i44.16620.

15. Melnitchouk N, Saadat L, Bleday R, et al. A decision analysis for rectal-
sparing familial adenomatous polyposis: total colectomy with ileorectal
anastomosis versus proctocolectomy with IPAA. Dis Colon Rectum.
2019;62(1):27-32. https://doi.org/10.1097/dcr.0000000000001 186.

16. Bulow C, Vasen H, Jarvinen H, et al. lleorectal anastomosis is appropriate
for a subset of patients with familial adenomatous polyposis. Gastroen-
terology. 2000;119(6):1454-60. https://doi.org/10.1053/gast.2000.20180.

17. Nieuwenhuis M, Bllow S, Bjork J, et al. Genotype predicting phenotype in
familial adenomatous polyposis: a practical application to the choice of
surgery. Dis Colon Rectum. 2009;52(7):1259-63. https://doi.org/10.1007/
DCR.0b013e3181a0d33b.


https://doi.org/10.5858/arpa.2018-0570-RA
https://doi.org/10.5858/arpa.2018-0570-RA
https://doi.org/10.1245/s10434-008-9981-3
https://doi.org/10.1111/his.12590
https://doi.org/10.1038/ajg.2014.435
https://doi.org/10.1136/gut.2007.136127
https://doi.org/10.1007/s002689900393
https://doi.org/10.1007/s002689900393
https://doi.org/10.1007/s10350-005-0169-7
https://doi.org/10.1007/s10350-005-0169-7
https://doi.org/10.1159/000085356
https://doi.org/10.1159/000085356
https://doi.org/10.3109/00365528809090146
https://doi.org/10.3109/00365528809090146
https://doi.org/10.1097/00005176-198705000-00020
https://doi.org/10.1007/s10689-016-9904-6
https://doi.org/10.1007/s10689-016-9904-6
https://doi.org/10.1016/j.reth.2021.05.003
https://doi.org/10.1097/sla.0000000000002750
https://doi.org/10.3748/wjg.v20.i44.16620
https://doi.org/10.1097/dcr.0000000000001186
https://doi.org/10.1053/gast.2000.20180
https://doi.org/10.1007/DCR.0b013e3181a0d33b
https://doi.org/10.1007/DCR.0b013e3181a0d33b

Qin et al. World Journal of Surgical Oncology (2022) 20:20 Page 10 of 10

18. Tytgat G, Gopinath N. Recurrent polyps in the ileo-anal pouch or rectum
in familial adenomatous polyposis. Eur J Cancer (Oxford, England: 1990).
1995:1154-9. https://doi.org/10.1016/0959-8049(95)00154-b.

19. Ramai D, Facciorusso A, Singh J, et al. Endoscopic management of ampul-
lary adenomas in familial adenomatous polyposis syndrome: a systematic
review with pooled analysis. Dig Dis Sci. 2021. https://doi.org/10.1007/
510620-021-07132-w.

20. Soons E, Bisseling T, van Kouwen M, et al. Endoscopic management of
duodenal adenomatosis in familial adenomatous polyposis-A case-based
review. United Eur Gastroenterol J. 2021;9(4):461-8. https://doi.org/10.
1002/ueg2.12071.

21. Hata K, Ishihara S, Nozawa H, et al. Pouchitis after ileal pouch-anal
anastomosis in ulcerative colitis: diagnosis, management, risk factors, and
incidence. Dig Endoscopy. 2017,29(1):26-34. https://doi.org/10.1111/den.
12744.

22. Seetharamaiah R, West B, Ignash S, et al. Outcomes in pediatric patients
undergoing straight vs J pouch ilecanal anastomosis: a multicenter
analysis [J]. J Pediatr Surgy. 2009;44(7):1410-7. https://doi.org/10.1016/].
jpedsurg.2009.01.006.

23. Tilney H, Constantinides V, loannides A, et al. Pouch-anal anastomosis
vs straight ileoanal anastomosis in pediatric patients: a meta-analysis. J
Pediatr Surg. 2006;41(11):1799-808. https://doi.org/10.1016/jjpedsurg.
2006.06.005.

24. Karoui M, Cohen R, Nicholls J. Results of surgical removal of the
pouch after failed restorative proctocolectomy. Dis Colon Rectum.
2004;47(6):869-75. https://doi.org/10.1007/510350-004-0536-9.

25. Mark-christensen A, Erichsen R, Brandsborg S, et al. Pouch failures fol-
lowing ileal pouch-anal anastomosis for ulcerative colitis. Colorectal Dis.
2018;20(1):44-52. https://doi.org/10.1111/codi.13802.

26. Rabbenou W, Chang S. Medical treatment of pouchitis: a guide for the
clinician. Ther Adv Gastroenterol. 2021;14:17562848211023376. https://
doi.org/10.1177/17562848211023376.

27. Allgayer H, Dietrich C, Rohde W, et al. Prospective comparison of short-
and long-term effects of pelvic floor exercise/biofeedback training in
patients with fecal incontinence after surgery plus irradiation versus
surgery alone for colorectal cancer: clinical, functional and endoscopic/
endosonographic findings. Scand J Gastroenterol. 2005;40(10):1168-75.
https://doi.org/10.1080/00365520510023477.

28. Salvioli B, Bharucha A, Rath-harvey D, et al. Rectal compliance, capacity,
and rectoanal sensation in fecal incontinence. Am J Gastroenterol.
2001;96(7):2158-68. https://doi.org/10.1111/j.1572-0241.2001.03954.x.

29. ChenY, GrantR, Lindholm E, et al. Is fecal diversion necessary during ileal
pouch creation after initial subtotal colectomy in pediatric ulcerative
colitis? [J]. Pediatr Surg Int. 2019;35(4):443-8. https://doi.org/10.1007/
s00383-019-04440-1.

30. Foley E, Schoetz D, Roberts P, et al. Rediversion after ileal pouch-anal
anastomosis. Causes of failures and predictors of subsequent pouch
salvage. Dis Colon Rectum. 1995;38(8):793-8. https://doi.org/10.1007/
bf02049833.

31. Khan K, Manzoor T, Khan S, et al. Is diversion free ileal pouch-anal anas-
tomosis a safe procedure? A meta-analysis of 4973 cases. Int J Colorectal
Dis. 2021;36(4):657-69. https://doi.org/10.1007/500384-020-03814-5.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-

lished maps and institutional affiliations.
Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1016/0959-8049(95)00154-b
https://doi.org/10.1007/s10620-021-07132-w
https://doi.org/10.1007/s10620-021-07132-w
https://doi.org/10.1002/ueg2.12071
https://doi.org/10.1002/ueg2.12071
https://doi.org/10.1111/den.12744
https://doi.org/10.1111/den.12744
https://doi.org/10.1016/j.jpedsurg.2009.01.006
https://doi.org/10.1016/j.jpedsurg.2009.01.006
https://doi.org/10.1016/j.jpedsurg.2006.06.005
https://doi.org/10.1016/j.jpedsurg.2006.06.005
https://doi.org/10.1007/s10350-004-0536-9
https://doi.org/10.1111/codi.13802
https://doi.org/10.1177/17562848211023376
https://doi.org/10.1177/17562848211023376
https://doi.org/10.1080/00365520510023477
https://doi.org/10.1111/j.1572-0241.2001.03954.x
https://doi.org/10.1007/s00383-019-04440-1
https://doi.org/10.1007/s00383-019-04440-1
https://doi.org/10.1007/bf02049833
https://doi.org/10.1007/bf02049833
https://doi.org/10.1007/s00384-020-03814-5

	Advantages of total proctocolectomy with straight ileoanal anastomosis plus pedicled omental transposition for familial adenomatous polyposis: a preliminary study
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Patients and methods
	Surgical procedures of TPC-SIAA plus pedicled omental transposition (shown in Fig. 1)
	Abdominal path
	Trans-anal path
	Pedicled omental transposition

	Statistical analysis

	Results
	Surgical outcomes
	Follow-up outcomes
	Anorectal pressure detection
	MRI defecography

	Discussion
	Acknowledgements
	References


