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Abstract
Background: In 2014, we reported single-incision clipless laparoscopic total colectomy (SCLTC) with
ileorectal anastomosis (IRA) as a type of reduced-port surgery for several benign diseases. Patients with
intractable slow transit constipation (STC) have undergone SCLTC with IRA since it was introduced in our
institution. However, the feasibility and usefulness of the surgical procedure for patients with intractable
STC has not been elucidated.

Methods: From January 2011 to December 2018, twenty-two patients with intractable STC underwent
SCLTC with IRA at Kashiwa Hospital, Jikei University, were retrospectively registered in this study. We
compared the �rst 12 consecutive patients undergoing the double stapling technique (DST) with IRA
(DST group) with the last 10 consecutive patients undergoing functional end-to-end anastomosis (FEEA)
with IRA (FEEA group).

Results: The mean surgical time was 200.2 (150-249) min for the FEEA group and 230.7 (180-266) min
for the DST group. A signi�cant difference was identi�ed between the two groups (0.035). There were no
signi�cant differences between the groups with respect to the mean age, sex, constipation type,
intraoperative blood loss, or postoperative hospital stay. No postoperative complications were
encountered in either group.

Conclusion: Although SCLTC cannot be easily introduced for intractable STC, SCLTC with IRA using FEEA
is feasible and safe.

Introduction
Total colectomy with ileorectal anastomosis (IRA) has been the gold standard surgical procedure for
patients with slow transit constipation (STC) since this procedure was reported [1, 2]. This surgical
procedure may be performed safely and effectively using an open or laparoscopic approach [4–7]. In
2014, we reported single-incision clipless laparoscopic total colectomy (SCLTC) with IRA as a type of
reduced-port surgery for several benign diseases [8]. Patients with intractable STC have undergone SCLTC
with IRA since it was introduced in our institution. However, the feasibility and usefulness of the surgical
procedure for patients with intractable STC has not been elucidated.

Methods
From January 2011 to December 2018, twenty-two patients with intractable STC underwent SCLTC with
IRA by our original procedure, were retrospectively registered in this study. The medical records of all
patients were reviewed, and patients were divided into two groups: the �rst 12 consecutive patients
underwent the double stapling technique (DST) with IRA (DST group), and the last 10 consecutive
patients underwent functional end-to-end anastomosis (FEEA) with IRA (FEEA group).
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The Ethics Committee for Biomedical Research of the Jikei Institutional Review Board approved the
protocol [30–344 (9365)], and all patients or their family members provided written informed consent to
participate.

Surgical Techniques Of Scltc With Ira

General surgical procedure

With the patient in the lithotomy position, a 3-cm longitudinal skin incision was made in the umbilical
fossa, where a SILS port was placed with three 5-mm trocars. After pneumoperitoneum, the laparoscopic
procedure was started under observation using a 5-mm �exible laparoscope.

First, the great omentum was divided with a LigaSure. After the division was extended to the splenic side,
the splenic �exure of the colon was removed, and the left side of the colon from the descending colon to
the sigmoid colon was mobilized from the retroperitoneum. Second, after the division was extended to
the hepatic side, the hepatic �exure of the colon was removed, and the ascending colon was mobilized
from the retroperitoneum.

Third, a mesocolon window was created at the descending to horizontal portion of the duodenum in the
mesocolon (Fig. 1). The mesocolon, including vessels from the left side of the window to the sigmoid
colon, was incised clockwise with a LigaSure (Fig. 2). This procedure was carried out on the upper side of
the rectum, preserving the inferior mesenteric artery and the superior rectal artery.

Resection and reconstruction in the DST group
One of the three 5-mm trocars at the SILS port was changed to a 12-mm trocar, and intestinal transection
was performed at the upper side of the rectum with an EndoGIA60. After the intestinal transection was
performed, the SILS port was removed and replaced by a wound protector. A total colectomy specimen
was delivered through the wound, and the transection of the terminal ileum with an EndoGIA60
extracorporeally. An anvil of EEA25 was placed at the resected stump of the ileum. After the SlLS port
was replaced at the umbilical wound with pneumoperitoneum, IRA was performed using DST with an
EEA25.

Resection and reconstruction in the FEEA group
The SILS port was removed and replaced by a wound protector. After transection of the terminal ileum
with an EndoGIA60 through the wound under direct vision, a total colectomy specimen was delivered
through the wound, and intestinal transection was performed at the upper side of the rectum with
EndoGIA60 extracorporeally. When the surgical specimen was delivered through the wound, the umbilical
incision was enlarged approximately 5 cm because the delivered colectomy specimens were expanded
with intestinal contents. After the intestinal transection was performed, IRA was performed using FEEA
with an EndoGIA60.

Statistical Analysis
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Continuous variables are expressed as the means and ranges. The Wilcoxon rank-sum test was used to
compare the continuous variables, and the Chi-square test was used to compare the categorical data. A p-
value of less than 0.05 was used to indicate signi�cance. All data were analyzed using the Statistical
Package for Social Sciences (SPSS) 24.0, (IBM SPSS, Tokyo, Japan).

Results
Comparison of clinical features between the DST and the FEEA groups (Table 1).

The mean surgical time was 200.2 (150–249) min for the FEEA group and 230.7 (180–266) min for the
DST group. A signi�cant difference was identi�ed between the two groups (0.035). There were no
signi�cant differences between the groups with respect to mean age, sex, constipation type,
intraoperative blood loss, or postoperative hospital stay. No postoperative complications were
encountered in either group.

Table : Comparison of charactaristic between DST group and FEEA group  

     

 Characteristic DST group (n=12) FEEA group (n=10) p value

 Mean age (range), years 50.3 (29 - 75) 42.2 (30 - 71) 0.939

 Gender, n (%)   1.000

           Male 3 (25) 3 (30)

           Female 9 (75) 7 (70)

 Constipation type, n(%)   0.293

            Colonic inertia type 11 (92) 7 (70)

            Spastic constipation type 1 (8) 3 (30)

 Operation time (range), minutes 230.7 (180 - 266) 200.2 (150 - 249) 0.035

 Intraoperative blood loss (range), ml 20.0 (0 - 90) < 10 0.099

 Postoperative hospital stay (range), days 11.2 (10 - 14) 12.6 (8 - 14) 0.079

 The data are presented as mean (range) or as n (%).   

Discussion
Total colectomy with ileorectal anastomosis is the most effective and widely used treatment strategy in
patients with STC who fail to respond to medical or rehabilitative therapy. The laparoscopic approach,
which is a multiport surgery, has been reported to be as safe and effective as open surgery [4–7].
However, it is very di�cult for patients with intractable STC to undergo multiport laparoscopic surgery
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because their colons expand with intestinal contents that cannot be removed by preoperative preparation
and occupy their abdominal cavity. During surgery, there is concern about the risk of colonic perforation
due to colonic injury by surgical movement of the forceps, which cannot be con�rmed with a �exible
laparoscope, and when inserting the forceps through the ports. We previously reported SCLTC with IRA for
patients with intractable STC as a type of reduced-port surgery [8]. In this procedure, every surgical
movement of the forceps, including their insertion through the ports, can be con�rmed with a �exible
laparoscope during surgery.

In single-incision surgery, intestinal resection is very di�cult. Because the direction of the stapler inserted
through an umbilical port and the direction of view obtained by the camera inserted through another
umbilical port are the same, it is very di�cult to con�rm the apical part of the stapler [9–11]. It is believed
that single-incision surgery is technically more di�cult than multiport surgery [12–14]. In the FEEA group,
the terminal ileum was divided with an EndoGIA60 through the umbilical wound under direct vision, and
intestinal transection was performed at the upper side of the rectum with an EndoGIA60 extracorporeally.
These surgical procedures contributed to a shorter operative time than DST. Almost all patients with
intractable STC had large quantities of intestinal contents in the rectum that could not be removed by
preoperative preparation. These rectal contents are prevented from intestinal reconstruction using DST,
which is generally used with IRA. In the FEEA group, IRA was performed using FEEA with an EndoGIA60
extracorporeally without transanal approach after intestinal transection. This surgical procedure also
contributed to a shorter operative time than DST.

In the present study, no postoperative complications were encountered in either group. SCLTC with IRA
seems feasible and safe for patients with intractable STC. Furthermore, SCLTC with IRA using FEEA is an
operative procedure that is more advanced than SCLTC with IRA using DST.

Conclusion
Although SCLTC cannot be easily introduced for intractable STC, SCLTC with IRA using FEEA is feasible
and safe.

Abbreviations
IRA: ileorectal anastomosis; STC: slow transit constipation; SCLTC: single-incision clipless laparoscopic
total colectomy; DST: double stapling technique; FEEA: functional end-to-end anastomosis
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Figure 1

View of the mesocolon window. The mesocolon window was created below the descending to horizontal
portion of the duodenum (white arrows pointed out).
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Figure 2

View of the incised mesocolon. The mesocolon including vessels was incised by LigaSure.


