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Abstract

Purpose Randomized controlled trials (RCTs) demonstrated that a laparoscopic approach provides short-term benefits, such
as reduced blood loss and a shorter hospital stay, in patients who undergo rectal surgery. On the other hand, a few RCTs
investigating proctocolectomy with ileal pouch-anal anastomosis (IPAA) for ulcerative colitis (UC) or familial adenomatous
polyposis (FAP) suggested limited advantages of laparoscopic surgery over open surgery. A substantial proportion of patients
with UC or FAP may undergo staged operations with IPAA, but no study has compared the two approaches for proctectomy
with IPAA after total abdominal colectomy.

Methods We examined 61 consecutive patients with UC or FAP who underwent proctectomy with IPAA after colectomy
in our hospital. Patients were divided into the Lap group (n = 37) or the Op group (n = 24) according to surgical approach.
Patient background and outcomes, such as operative time, blood loss, first bowel movement, postoperative complications,
and pouchitis, were compared between these groups.

Results One patient required conversion to open surgery in the Lap group. The median volume of blood loss was 90 mL
in the Lap group and 580 mL in the Op group (p < 0.0001). The Lap group showed a shorter time to first bowel movement
than the Op group (median: 1 vs 2 days, p = 0.0003). The operative time, frequencies of postoperative complications, and
accumulation rate of pouchitis were similar between the two groups.

Conclusions Laparoscopic surgery was beneficial for patients undergoing restorative proctectomy in terms of blood loss and
bowel recovery without increasing the operative time or rate of complications.

Keywords Proctectomy - Ileal pouch-anal anastomosis - Laparoscopic surgery - Staged operations - Ulcerative colitis -
Familial adenomatous polyposis

Introduction otherwise minimal comorbidities as it has the advantages

of lower cost and shorter hospitalization, and avoids tempo-

Restorative proctocolectomy with ileal pouch anal-anas-
tomosis (IPAA), first described by Parks and Nicholls [1],
has become the standard for surgical treatment in patients
in whom medical therapy for ulcerative colitis (UC) failed,
or who developed colitis-associated cancer or dysplasia [2,
3]. The procedures are also indicated for familial adeno-
matous polyposis (FAP) patients who have a high risk of
developing colorectal cancer (CRC) [4, 5]. One-stage proc-
tocolectomy with IPAA can be performed on patients with
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rary fecal diversion. However, in cases of refractory medical
management, especially fulminant colitis, toxic megacolon,
and perforation, emergency colectomy is first selected [6]. In
addition, FAP patients who undergo total abdominal colec-
tomy with ileorectal anastomosis may develop cancer in the
residual rectum metachronously. Therefore, a substantial
proportion of patients with UC or FAP may undergo proc-
tocolectomy with IPAA in two or three stages [6].

Great advances in laparoscopic surgery have been made
within the last two decades in many areas, including the
colorectum, with less blood loss, faster postoperative recov-
ery, fewer complications, and better cosmetic outcomes
[7-16], although oncological outcomes have been contro-
versial among randomized control trials (RCTs) comparing
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laparoscopic and open approaches for rectal cancer [12-15].
As such, surgeons have attempted to apply laparoscopic
techniques for IPAA. Previous cohort studies and case-
matched series investigating laparoscopic total proctocolec-
tomy with IPAA for UC suggested several advantages, such
as faster bowel function recovery and shorter hospital stay,
over open surgery [17-20]. However, only a few RCTs were
conducted for comparison between hand-assisted or fully
laparoscopic and open proctocolectomy with IPAA for UC
or FAP; the results of these RCTs suggested that the ben-
efits of laparoscopic IPAA were limited [21, 22]. Moreover,
there has been no study comparing the two approaches for
proctectomy with IPAA after total abdominal colectomy as
the second-stage surgery. A staged approach is generally
considered a safer option for high-risk patients receiving
IPAA such as those who are malnourished, anemic, or have
physical deterioration due to uncontrolled inflammation [6].
In addition, potential intra-abdominal adhesions due to the
past colectomy and suboptimal trocar positions may make
laparoscopic proctectomy and IPAA more challenging.

In the current study, we compared the perioperative and
postoperative outcomes of restorative proctectomy as a
staged operation between laparoscopic and open approaches.

Materials and methods
Patients and classification

We retrospectively examined consecutive patients who
underwent proctectomy and IPAA after total or subtotal
abdominal colectomy in the University of Tokyo Hospital
between January 2001 and November 2021. We excluded
patients who underwent proctectomy without pouch sur-
gery such as abdominoperineal resection and the Hartmann
procedure.

Patients were classified into the laparoscopic group
(“Lap group”) or open group (“Op group”) by the surgical
approach for proctectomy.

This study was conducted with the approval of the ethics
committee of the University of Tokyo Hospital (reference
number: 3252-13). For inclusion in the current study, writ-
ten informed consent was obtained from all patients, and the
opportunity to opt-out was also offered.

Surgery

The indications and procedures of IPAA were described
previously [23]. We scheduled handsewn IPAA with muco-
sectomy for patients with neoplasia or severe inflammation
around the lower rectum, and stapled IPAA for UC patients
without neoplasia or severe inflammation.
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First, ileostomy and mucus fistula were closed whether
the preceding colectomy was performed by open surgery
(Fig. la) or laparoscopically (Fig. 1b). In laparoscopic
proctectomy, the sites of the ileostomy and mucus fistula
(when in the left lower quadrant) were then utilized for tro-
car placement (Fig. 1c), and additional trocars and a cam-
era port at the umbilicus were placed. Thus, the position of
the trocar for the surgeon’s left hand was shifted medial to
the standard position in rectal surgery (Fig. 1d). Surgical
resection of the rectum was performed based on total meso-
rectal excision (TME) [24] regardless of disease type. The
mesentery of the ileum was fully mobilized before making
an ileal J-pouch extracorporeally. When necessary, a few
SMA branches towards the ileal pouch were divided and the
mesentery was fenestrated. After anal anastomosis, a leak
test was performed and loop ileostomy created above the
pouch. An abdominal tube was placed towards the pelvis and
a decompression tube was placed in the pouch through the
anastomosis. If the pouch did not reach the anus, open con-
version was attempted in order to carefully push the pouch
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Fig.1 Trocar placement for laparoscopic proctectomy and ileal
pouch-anal anastomosis after total abdominal colectomy in our hos-
pital. Gray circles indicate ileostomy and mucus fistula, and closed
circles indicate trocars. Dashed lines indicate surgical scars. a Typi-
cal status after colectomy with ileostomy and mucus fistula via open
surgery. A mucus fistula may be created in the left lower quadrant.
b Typical status after total colectomy with ileostomy and mucus fis-
tula via laparoscopic surgery. ¢ Ileostomy and mucus fistula (when in
the left lower quadrant) were utilized as trocar sites after closure. Two
additional trocars and a camera port at the umbilicus were placed. d
Standard trocar position in laparoscopic surgery for sporadic rectal
cancer
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into the pelvis manually until anastomosis was completed.
When the pouch did not reach even after open conversion,
the surgical procedure was changed to abdominoperineal
resection.

The laparoscopic approach was applied for early CRC in
our hospital around 2003, and that for advanced CRC was
standardized after 2012, as reported previously [25]. Laparo-
scopic colorectal resections for UC and FAP were gradually
introduced in a similar time course.

Data collection

Demographic data, such as age, sex, body mass index (BMI),
smoking habit (never or ex-/current smoker), serum levels of
albumin, hemoglobin before surgery, type of disease (refrac-
tory UC, CAC/dysplasia, or FAP), and past treatments for
UC, such as 5-aminosalicylic acid (5-ASA), steroids, immu-
nomodulators, antibodies, and granulocyte and monocyte
apheresis (GMA), were retrospectively obtained from medi-
cal records. Surgery-related parameters, such as total number
of staged operations (two or three), surgical approach for
the preceding colectomy, period of IPAA (2001-2010 or
2011-2021), type of IPAA (stapled or handsewn), diverting
stoma, operative time for proctectomy and IPAA, estimated
blood loss, intraoperative blood transfusion, conversion to
open surgery, postoperative complications, first bowel move-
ment and hospital stay after IPAA, pouchitis, and pouch
failure, were collected from medical charts. Postoperative
complications were categorized and assessed using the Cla-
vien-Dindo classification [26].

Statistical analysis

Categorized data were compared by the chi-squared or
Fisher’s exact probability test, whereas continuous vari-
ables were compared by the Student #-test or Wilcoxon test.
The accumulated incidence of pouchitis was estimated using
Kaplan-Meier curves and analyzed by the log-rank test. All
analyses were performed using JMP software ver. 15.1.0
(SAS Institute Inc., Cary, NC, USA), and associations were
considered significant when a p value was < 0.05.

Results
Patient overview

A total of 64 patients received proctectomy as a stage sur-
gery after total abdominal colectomy for UC or FAP during
the study period. After excluding three patients who did not
undergo pouch surgery, 61 patients were examined in the
subsequent analyses (Fig. 2).

Patients who underwent proctectomy after total colectomy
between January 2001 and November 2021 (n=64)

Excluded;
—>| Abdominoperineal resection (n=1)

Hartmann procedure (n=2)

A 4

Patients subjected to the analyses (n=61)

Lap group (n=37) Op group (n=24)

Fig.2 Flowchart of the study subjects in the current study

The preoperative clinical data of the patients according to
the surgical approach for restorative proctectomy are sum-
marized in Table 1. Overall, UC outnumbered FAP as the
background disease, with refractory UC being more frequent
than CAC or dysplasia. In all patients with CAC or dyspla-
sia, the diagnosis was first made by histological evaluation
of the resected specimen of total abdominal colectomy aim-
ing to control refractory inflammation or acute exacerbation.
All FAP patients received ileorectal anastomosis decades
ago and developed metachronous cancer. The mean albumin
level was lower in the Lap group than in the Op group (3.8
g/dL vs 4.1 g/dL, p = 0.013). Immunomodulators, antibod-
ies, and GMA were more frequently used in the Lap group,
whereas there was no difference in 5-ASA or steroid use
between the groups.

Short-term outcomes of laparoscopic vs open
restorative proctectomy

Parameters related to surgical treatments between the Lap
and Op groups are shown in Table 2. Most patients under-
went three-stage operations in the Lap group (97%); in
contrast, modified two-staged operations without diverting
stoma were selected for 71% in the Op group (p < 0.0001).
Total abdominal colectomy was performed previously via
a laparoscopic approach in 65% of the Lap group, whereas
all patients of the Op group underwent open colectomy as
the first surgery (p < 0.0001). Ileorectal anastomosis was
previously performed on two FAP patients who underwent
resection of the rectum bearing metachronous cancer. No
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Table 1 Characteristics of

8 - Variable Lap(n=37) Op(n=24) Total(n=61) p value
patients according to the
surgical approach of restorative Period 2001-2010 1(3%) 22 (92%) 23 (38%) < 0.0001
proctectomy 2011-2021 36 (97%) 2 (8%) 38 (62%)
Age, year Mean + SD 46.6 + 14.3 423+173 449+ 155 0.28
Sex Male 27 (73%) 18 (75%) 45 (74%) 0.90
BMI Mean + SD 21.8+3.4 21.9 +4.1 21.8 +3.7 0.94
Smoking Ex- or current 15 (41%) 4 (17%) 19 (31%) 0.092
Hemoglobin, g/dL Mean + SD 12.7 + 1.8 129+ 1.9 128 +1.9 0.58
Albumin, g/dL Mean + SD 3.8+0.5 41+04 39+04 0.013
Disease Refractory UC 34 (92%) 20 (83%) 54 (89%) 0.80
CAC/dysplasia 2 (5%) 3(13%) 5 (8%)
FAP 1 (3%) 1 (4%) 2 (3%)
Previous treatments ~ 5-ASA 32 (86%) 19 (79%) 51 (84%) 0.69
Steroids 36 (97%) 23 (96%) 59 97%) 1.00
Immunomodulators 23 (62%) 4 (17%) 27 (44%) 0.001
Antibodies 23 (62%) 0 (0%) 23 (38%) < 0.0001
GMA 27 (13%) 8 (33%) 35 (57%) 0.005

SD standard deviation, BMI body mass index, UC ulcerative colitis, CAC colitis-associated cancer, FAP
familial adenomatous polyposis, 5-ASA 5-aminosalicylic acid, GMA granulocyte and monocyte apheresis

Table 2 Surgery-related parameters according to the surgical approach of restorative proctectomy

Variable Lap (n =37) Op (n=24) Total (n =61) p value

Total no. of operations 2 1 3%) 17 (71%) 18 (30%) < 0.0001
3 36 (97%) 7 (29%) 43 (70%)

Approach of preceding colectomy Open 13 (35%) 24 (100%) 37 (61%) < 0.0001
Laparoscopic 24 (65%) 0 (0%) 24 (39%)

Previous IRA 1 (3%) 1 (4%) 2 (3%) 1.00

Type of IPAA Stapled 31 (84%) 16 (67%) 47 (77%) 0.21
Handsewn 6 (16%) 8 (33%) 14 (23%)

Diverting stoma 36 (97%) 7 (29%) 43 (70%) < 0.0001

Conversion 1 3%) - - N/E

Operative time, min Mean + SD 421 + 123 377 + 123 403 + 124 0.18

Blood loss, mL Median (range) 90 (2-840) 580 (40-3190) 210 (2-3190) < 0.0001

Blood transfusion 0 (0%) 6 (25%) 6 (10%) 0.002

IRA ileorectal anastomosis, /PAA ileal pouch-anal anastomosis, N/E not evaluated, SD standard deviation

marked differences were observed in the frequencies of sta-
pled or handsewn IPA A between the two groups. Conversion
to open surgery was noted in only one patient (3%) of the
Lap group because of dense intra-abdominal adhesions, but
there was no case of the ileal pouch not reaching the anus.

The operative time for proctectomy and IPAA in the Lap
group was 44 min longer than that in the Op group, but the
difference was not significant. In contrast, the estimated vol-
ume of blood loss was markedly lower in the Lap group than
in the Op group (median: 90 mL vs 580 mL, p < 0.0001).
Moreover, six patients (25%) required blood transfusion dur-
ing surgery in the Op group (vs 0% in the Lap group, p =
0.002).

@ Springer

Postoperative complications are summarized in Table 3.
There was no significant difference in overall morbidities
between the Lap and Op groups. Moreover, no intergroup
difference was observed in each morbidity. Four patients of
the Lap group developed grade 3 complications (peritoneal
abscess formation in 2, anastomotic bleeding in 1, and chol-
ecystitis in 1), whereas a patient who underwent open proctec-
tomy without a diverting stoma experienced anastomotic leak-
age on day 9 which required emergency surgery (abdominal
drainage and stoma creation). Of note, stoma outlet obstruction
(SOO) developed in 11 patients (30%) of the Lap group who
underwent loop ileostomy creation (n = 36), whereas all six
patients who underwent open IPAA with diverting stoma were
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Table 3 Postoperative
outcomes according to the

Variable

Lap (n=37) Op(n=24) Total (n=061) p value

surgical approach of restorative
proctectomy

Time until first bowel

Complications, grade 3 Overall
Complications, grade 2 Leakage

movement, day

Hospital stay, day

4 (11%) 1 (4%) 5 (8%) 0.64

0(0%) 1 (4%) 1 (2%) 0.39
Bleeding 2 (5%) 1(4%) 3(5%) 1.00
Small bowel obstruction 13 (35%) 3(13%) 16 (2s6%) 0.074
Stoma outlet obstruction®* 11 (30%) 0 (0%) 11 (18%) 0.16
SSI, superficial 2 (5%) 4 (17%) 6 (10%) 0.20
SSI, deep 7 (19%) 5(21%) 12 (20%) 0.88
Enteritis 0 (0%) 1 (4%) 1 (2%) 0.39
Intravenous line infection 1 (3%) 0 (0%) 1 (2%) 1.00
Dysuria 1 (3%) 0 (0%) 1(2%) 1.00
Cardiac failure 1 (3%) 0 (0%) 1(2%) 1.00
Pneumonia 2 (5%) 0 (0%) 2 (3%) 0.51
Portal vein thrombosis 2 (5%) 0 (0%) 2 (3%) 0.51
Cholecystitis 1 (3%) 0 (0%) 12%) 1.00
DIC 1(3%) 0 (0%) 12%) 1.00
Pyoderma gangrenosum 0 (0%) 1 (4%) 12%) 0.39
Fever, NOS 1 (3%) 2 (9%) 3 (5%) 0.56
Median (range) 1(1-3) 2 (1-5) 1 (1-5) 0.0003
Mean + SD 31+16 35+19 33+ 17 0.44

SS1 surgical site infection, DIC disseminated intravascular coagulation, NOS not otherwise specified, SD

standard deviation

*The denominator for the percentage calculation was the number of patients with diverting stoma

free from SOO (p = 0.16). SOO was treated conservatively by
inserting a decompression tube from the stoma in all patients.

The Lap group showed a shorter time to bowel movement
than the Op group (median: 1 day vs 2 days, p = 0.0003). The
duration of hospital stay after surgery was similar between
the two groups. No mortality within 30 days of surgery was
documented in either group.

Long-term outcomes of laparoscopic vs open
restorative proctectomy

Lastly, long-term outcomes were assessed. The median follow-
up time was 63.5 months. As shown in Fig. 3, the incidence
of pouchitis in the Lap group did not differ from that in the
Op group (p = 0.75). No pouch failure was observed during
the follow-up period. One patient in the Op group (4%) died
of catheter-related sepsis that was not associated with CAC
or pouchitis 7.7 years after handsewn IPAA, and one patient
in the Lap group (3%) died of primary lung cancer with brain
metastasis 7.7 years after stapled IPAA.

100 1

Lap group (n=34)
p=0.25

====Op group (n=24)

o]
o

Incidence (%)
B (o))
o o

N
o

o 1 2 3 4 5 6 7 8 9 10

No. at risk

Lap: 34 27 21 15 9 7 3 1 0 0 0
Op: 24 23 20 16 16 15 14 13 " 8 8

Fig.3 Cumulative incidence of pouchitis in patients according to the
surgical approach. Endoscopy after ileal pouch-anal anastomosis was
not performed in three patients of the Lap group due to short follow-
up times

Discussion

The current study was the first to compare the surgical
outcomes of laparoscopic and open proctectomy and IPAA
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after total abdominal colectomy for UC or FAP. It demon-
strated that the laparoscopic approach significantly reduces
intraoperative blood loss during surgery without affecting
other perioperative postoperative parameters.

Regarding total restorative proctocolectomy, previous
RCTs failed to demonstrate a reduction in intraoperative
blood loss via a laparoscopic approach [21, 22], which is
in contrast to RCTs for CRC reporting that laparoscopic
colectomy or rectal surgery is favorable regarding this end-
point [7-10, 12—15]. Our study revealed a clear advantage
of laparoscopic proctectomy and IPAA as a staged opera-
tion in terms of blood loss. More complicated and techni-
cally demanding surgical procedures in panproctocolectomy
plus IPAA increase the chance of bleeding via any approach,
which may reduce this benefit.

On the other hand, several studies reported that the opera-
tive time for total proctocolectomy plus IPAA was prolonged
by a laparoscopic approach [19, 21, 22]. In contrast, the dif-
ference in the operative time for restorative proctectomy
between the two groups was not significant in the current
study despite suboptimal port placement for laparoscopic
surgery. Although we cannot exclude the possibility of type
II error, the experience of expert surgeons may have avoided
this issue.

Conversion to open surgery was required in only 3% in
the Lap group in the present study. This satisfactory rate was
lower than the reported percentage of conversion (24%) for
laparoscopic proctocolectomy in a previous RCT [22] and
the pooled conversion rate (5.5%) in a meta-analysis includ-
ing nine non-randomized cohort studies or case-matched
series [20]. A sufficient working space after total abdominal
colectomy may lead to the reduced possibility of conversion
compared with proctocolectomy.

Previous meta-analyses favored laparoscopic restorative
proctocolectomy over open surgery in terms of bowel recov-
ery and hospital stay [17-20]. The current study showed a
shorter time to first bowel movement in the Lap group. Nev-
ertheless, both groups showed long durations of hospitaliza-
tion without significant difference. This can be explained
by the following reasons: Japan’s statutory health insurance
programs provide a fixed rate of hospitalization costs regard-
less of its length. Thus, patients are likely to leave hospital
only when they have no severe complications, are able to
take similar amount of food to preoperative levels, and have
no excessive stress of living at home. Potentially, laparo-
scopic approach may have decreased hospital days, but a
diverting ileostomy was created in many patients; it took
much time for them to take care of their stoma by themselves
with confidence.

Several systematic reviews showed that complication
rates of laparoscopic restorative proctocolectomy were
lower than open surgery [19, 20], whereas others failed
to demonstrate the advantages [17, 18]. In the current
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study, no marked differences in postoperative complica-
tion rates were found between the approaches for proctec-
tomy. On the other hand, we acknowledged an increased
frequency of SOO (30%) in the Lap group, although not
significant. SOO developed in 5-7% during surgery for
sporadic rectal cancer [27-29], but the frequency was
higher (17-27%) in patients who underwent IPAA for UC
[27, 30-32]. Reported risk factors included high-output
stoma, loop ileostomy, age younger than 16 years, low
BMI < 21, abdominal rectal muscle thickness > 10 mm,
and subcutaneous fat thickness at the stoma site > 20 mm
[27-30, 32]. Loop ileostomy is well accepted as a method
to mitigate the incidence of anastomotic leakage. In addi-
tion, we routinely created a diverting stoma in recent cases
because the use of antibodies almost coincided with the
application of laparoscopic surgery in our hospital. Initial
reports suggested that infliximab increases morbidities in
IPAA [33, 34]. Whether the use of antibodies increases
overall or pouch-related complications of IPAA is under
debate [35-37]. Therefore, decision of creating a divert-
ing stoma should be based on the trade-off relationship
between the risks of these postoperative complications
and SOO. Laparoscopic IPAA without a stoma (modified
two-stage restorative proctocolectomy) may be a realistic
option when the leak test is negative in the future, as there
was no anastomotic leakage in 37 consecutive patients of
the Lap group.

There are several limitations of the current study due to
its retrospective nature and inherent biases. The total num-
ber of patients analyzed was relatively small. The study
period was relatively long, and progress in the perioperative
management and treatment of UC over time may influence
surgical outcomes. As laparoscopic surgery was performed
mostly in the later period, patients treated by immunomodu-
lators, antibodies, or GMA in the Lap group outnumbered
those in the Op group. Furthermore, there were differences
in other patient characteristics, such as serum albumin level
and approach of the preceding colectomy, between the Lap
and Op groups. Lastly, we did not address cosmesis or bowel
function outcomes because of the difference in stoma crea-
tion rate between the two groups.

Conclusions

The present study demonstrated that laparoscopic restora-
tive proctectomy after total abdominal colectomy is safe and
beneficial for patients in terms of intraoperative blood loss
and postoperative bowel recovery regardless of a suboptimal
condition for rectal surgery. Our study results should be con-
firmed using a larger number of patients.
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