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The double-stapling technique using a circular stapler (CS) to create an end-to-end

anastomosis is currently used widely in laparoscopic-assisted rectal surgery. However, a

high rate of anastomotic failure has been reported. We report new side-to-side

anastomosis creation using a CS, the so-called circular side stapling technique (CST).

After excising the rectum at the oral and anal sides of the tumor with a linear stapler, a

side-to-side colorectal anastomosis was made on the anterior wall of the rectosigmoid

colon and the anterior or posterior wall of the rectum with a CS. Between 2012 and 2013,

we recorded 30 serial cases of rectal-sigmoid or rectal cancer that were treated with

laparoscopic-assisted surgeries using this method. In the 30 cases, the mean age was 68 6

12 years, operating time was 288 6 80 minutes, and blood loss was 66 6 67 mL. None of

the patients suffered from anastomosis leakage or postoperative anastomotic bleeding,

and none complained of their stool habits. Three months after the last surgery in this

cohort, no anastomosis strictures were reported. Based on these results, we propose an

alternative method of side-to-side anastomosis for low anterior resection by using a CS to

prevent staple overlap. Our experience indicates that the CST is easy and safe. Therefore,

this method is a useful alternative to the current method used in laparoscopic surgery.
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Laparoscopic surgery for the treatment of colo-

rectal disease has proven to be a safe and

effective method compared with an open proce-

dure.1–3 Laparoscopy has the advantages of reduced
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blood loss, hospital stay, and use of anesthetics as
well as a better cosmetic outcome. Although many
clinical studies have demonstrated the advantages
and low complication rates of laparoscopic colecto-
my and low anterior resection,1–5 a high rate of
anastomotic leakage has been reported in laparo-
scopic rectal surgeries. The reported incidence of
leakage after laparoscopic surgery for the treatment
of rectum varies from 6% to 17%.1–3 Additionally,
anastomotic leakage might raise concerns about local
recurrence and may limit the patients prognosis.6–8

Therefore, despite great advances in laparoscopic
surgery, the risks of anastomotic complications
persist to a greater extent than those for other
colonic resections.6,7

Recent reports have included proposed methods
for reducing anastomotic leakage, and recently a
transanal drainage tube has been recommended,
because the high pressure experienced in the rectum
could cause anastomotic failure.9 Another group
reported the use of anti-traction sutures supporting
the anastomosis to reduce anastomotic leakage.10

Despite these proposals, anastomotic failure has not
been completely resolved.

In typical laparoscopic rectal surgery, a double-
stapling technique (DST) with a circular stapler is used
to create the anastomosis. This method is thought to be
the only method available to complete an intracorpo-
real anastomosis of the rectum. However, the DST
requires the excision of the stump of the staple line
created by the linear stapler. Our previous endoscopic
experience with anastomotic leakage shows that
leakage occurs frequently at the point where the
staples overlap in the DST.11 In this study we
demonstrate a new circular side stapling technique
(CST), which does not require the excision of the linear
staple line in a laparoscopic low anterior resection.

Methods

A schematic illustration of the operation is shown in
Fig. 1. The entire laparoscopic low anterior resection
procedure has previously been shown elsewhere.11 In
preparation, patients were placed in the modified
lithotomy position. Two 12-mm Hasson trocars were
umbilically inserted into the abdominal cavity, and
three 5-mm trocars were inserted in the upper left,

Fig. 1. Illustration of the procedure for

creating side-to-side anastomosis. (A)

An anvil is inserted through the open

stump of the colon and the shaft is

inserted through the antimesenteric site

1.5 cm from the closed stump of the

colon. (B) The center rod of the

instrument is inserted into the posterior

rectal wall 1.5 cm from the closed stump.

The side-to-side anastomosis is

completed by using the antimesenteric

side of the colon and the anterior wall of

the rectum. (C) The anvil shaft and

center rod are joined and closed. (D) The

instrument is activated and then

removed. (E) Illustration for creating

side-to-side anastomosis. Anastomosis is

at the anterior wall of the rectum. (F)

Illustration for creating side-to-side

anastomosis. Anastomosis is at the

posterior wall of the rectum.
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lower left, and upper right quadrants of the
abdomen. A 12-mm trocar was also inserted in the
lower right quadrant of the abdomen. The superior
rectal artery was lifted ventrally and the mesenteric
attachments were incised. The superior hypogastric
nerve plexus was preserved and dorsally separated
from the superior rectal artery. Dissection was
extended from the dorsal superior rectal artery to
the left lateral attachment of the sigmoid colon. The
mesorectum was separated along the plane of the
previous mesorectal incision. After complete division
of the mesorectum around the elected rectal transec-
tion site, a detachable atraumatic intestinal clip
(PL541S, Aesculap, Tuttlingen, Germany) was ap-
plied by using clip removal forceps (PL531R,
Aesculap). Next, the rectum was irrigated and the
Echelon 60 GOLD Endopath Stapler (Ethicon Endo-
Surgery Inc, Cincinnati, Ohio) was applied to the
rectum from the lower right quadrant port along the
anal side of the intestinal clip. After the rectum was
cut, the rectum section with the tumor was removed
via the navel port site, which was opened to 4 cm and
set with a retractor. After the oral side of the tumor

was incised and the tumor was removed, the anvil
was inserted through the opening stump of the
colonic lumen. The Proximate ILS curved 25-mm
intraluminal stapler was used (CDH 25, Ethicon
Endo-Surgery) as the stapling device. The anvil shaft
was penetrated via the antimesenteric side 1.5 cm
from opening stump of the colon (Fig. 1A). The
opening stump was cut by using the Echelon 60
Green Endopath Stapler (Ethicon Endo-Surgery). The
oral stump with the anvil was then return to the
abdominal cavity. The cartridge-carrying instrument
was inserted into the rectum via the anus and
advanced to the closed stump of the lumen. The
center rod of the instrument was inserted through the
side wall of the rectum 1.5 cm from the closed stump
(Fig. 1B). The anvil shaft and center rod were joined
and closed (Fig. 1C and 1D). The instrument was
activated and then removed. An illustration of the
procedure for creating end-to-end anastomosis is
shown in Fig. 1E and 1F. The center rod of the
instrument was inserted through the anterior or
posterior rectal wall of rectum. The formation of
complete rings was confirmed after removal of the
instrument in all cases (Fig. 2A).

The study was conducted according to the
principles set forth in the Declaration of Helsinki
and the Good Clinical Practice guidelines of the
International Conference on Harmonisation. In-
formed consent was obtained from all patients prior
to the operation. All retrospective cohort research
was inspected by the Institutional Ethical Review
Board and disclosed to them in the hospital home-
page. Statistical analysis was performed using
Microsoft Excel 2010 software (Redmond, Washing-
ton). No comparison was performed statistically.

Results

Table 1 outlines demographic information of the
patients, including 16 rectosigmoid, 7 upper rectal,
and 7 lower rectal cancer patients. In total, the mean
age was 68 6 12 years, operating time was 288 6 80
minutes, and blood loss was 66 6 67 mL. An ileostomy
was created in 4 patients; 3 patients had the tumor
located in the lower rectum, and 1 had a previous right
nephrectomy. In 28 patients, a 25-mm circular stapler
was used; only 2 patients required a 28- or 29-mm
circular stapler. The anterior rectum was used for the
anastomosis in 14 patients; the posterior wall was used
in the other patients. All patients started taking food
orally by postoperative day 4 (Table 1), and there were
no reports of postoperative anastomotic leakage or
bleeding, and none of the patients complained of

Fig. 2 (A) The colon and rectal tissues that are removed by the

circular stapler. Complete rings are formed. (B) Endoscopic

examination 7 days after the procedure.
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serious stool habits. No other postoperative compli-
cation was noted. Of the 30 patients, the first 10
underwent a postoperative colonoscopic examination
at our hospital. For these patients, the anastomosis
ring was patent (Fig. 2A), and no stool residue was
found in the blind pocket (Fig. 2B).

Discussion

Although the DST has been widely adopted for use
in laparoscopic low anterior resections, anastomotic
leakage remains an important issue for any surgeon
undertaking rectal resection. Our previous endo-
scopic experience with anastomotic leakage shows
that in the DST, leakage occurs frequently at the
point where the staples overlap.11 Therefore, the
point where staples overlap is the major reason for
the leakage. We conducted a comparison of anasto-
motic strength among several anastomosis methods
by using animal models, and we showed that side-
to-side anastomosis created by using a circular
stapler was the strongest anastomosis in artificial
pressure experiments.12 Therefore, we extended the
side-to-side anastomosis created by using a circular
stapler in clinical situations for 30 serial cases of
rectosigmoid or rectal cancer (Table 1). In these 30
patients, none suffered from anastomosis leakage.
Although the present study is a small case control
study, this method offers an effective choice for
reducing anastomotic leakage.

We chose to use a 25-mm circular stapler to create
the rectal anastomosis because it is difficult to create
sufficient space for a larger circular stapler in the
anterior or posterior side of the rectal wall. The 25-
mm circular stapler was thought to be too small for
creating rectal DST anastomoses, and a high
stricture rate was reported previously.13 However,
when creating side-to-side anastomoses, the 25-mm
circular stapler was wide enough for stool passage.
We observed postoperatively the first 10 cases with
endoscopy, and the anastomosis site showed a clear
circle holding its 25-mm diameter (Fig. 1F). A clear
circle anastomosis was formed because there are no
overlapping staples in the side-to-side anastomosis
created with the circular stapler. In the 3-month
period after the last surgery for this cohort, no
anastomosis strictures were reported.

Usually, an antimesenteric site is used for the
creation of the side-to-side anastomosis by using a
linear stapler. It is widely used for colon cancer
surgery and is called a functional end-to-end method.
We have also chosen the antimesenteric anterior wall
of the rectum for the side-to-side anastomosis.
However, it is sometimes difficult to create the rectal
anastomosis, because the vagina or prostate is located
anterior to the rectum. Therefore, the posterior wall
was used in lower rectum cases. Using the posterior
wall is technically easier because the posterior wall is
usually exfoliated from the anterior sacrum. There is
no serious issue of blood supply to the rectum,
because its supply is from both the lateral and
mesenteric sides.14 Another factor to consider is the
length from the stump of the linear staple line to the
anastomosis. To maintain the blood supply to the
anastomotic stump, the anastomosis with circular
stapler should not be created very close to the line of
linear staple. However, we created the anastomosis
with circular stapler very close to the stump (Fig. 1).
There was no patient whose stump fell into necrosis
in these serial 30 cases.

To our knowledge, this is the first report of side-
to-side anastomosis creation by using a circular
stapler, the so-called circular side stapling tech-
nique. This method is easy and feasible for
laparoscopic rectal surgery, and it addresses histor-
ical problems with anastomoses. However, it is
necessary to confirm these clinical advantages by
performing studies in larger patient groups.
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