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Introduction

Abstract

Introduction: Laparoscopic surgery is widely used for the treatment of colorectal
cancer, but it is often associated with postoperative anastomotic complications.
Generally, gastrointestinal anastomosis for colorectal surgery is performed using
mechanical anastomosis with a double stapling technique. Using the automatic
suture device with bioabsorbable polyglycolic acid (PGA) felt is expected to ade-
quately reinforce staple lines on fragile tissue, helping to prevent anastomotic
complications, including leakage.

Methods: This study included 17 patients who underwent laparoscopic surgery
after a diagnosis of colorectal cancer. The rectosigmoidal colon was resected
toward the dentate line with a novel automatic PGA-felt suture device.

Results: None of the patients had any postoperative bleeding, and none devel-
oped grade II or higher postoperative complications based on the Clavien—
Dindo classification. When the sigmoid colon, rectosigmoid, or rectum was
anastomosed, holding the excess portion of the PGA felt, stapled with the auto-
matic PGA-felt suture device, allowed us to adequately maneuver the part of
the colon or rectum to be anastomosed. With this technique, we could easily
and safely insert and remove the automatic anastomotic device. When the lower
rectum was resected in a planned, two-step operation, the orientation of the PGA
felt helped to determine the direction in which the automatic suture device was
to be inserted in the second step. Thus, the resected rectum could easily be stapled
in a straight line.

Conclusion: The automatic PGA-felt suture device is safe and etfective for colorec-
tal resections and anastomoses.

anastomosis renders the anastomosis vulnerable to elevated

Laparoscopic surgery is widely used for the treatment of
colorectal cancer, but it is often associated with postopera-
tive anastomotic complications, including anastomotic
leakage and bleeding (1-11). In particular, anastomotic
leakage caused by elevated intraluminal pressure during
defecation is the most feared complication when laparos-
copy is used for colorectal cancer. Gastrointestinal anasto-
mosis for the sigmoidcolon and the rectum is usually
performed with mechanical anastomosis (e.g. using the
double stapling technique (DST)) (12). Mechanical
anastomosis is a technique for tissue repair by secondary
healing. However, the absence of the mucosa soon after
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intraluminal pressure.

An automatic suture device using bioabsorbable
polyglycolicacid (PGA) felt can reinforce staple lines in frag-
ile tissue, prevent anastomotic leakage due to tissue lacera-
tion and/or elevated intratissue pressure, and improve
hemostasis. In the present study, we used an automatic
suture device (Endo GIA™ Reinforced Reload with Tri-
Staple™ Technology; Medtronic, Minneapolis, USA) and
loaded it with bioabsorbable suture-reinforcing materials
made of PGA felt in the cartridge. We then assessed the
safety of DST anastomosis with this device’s PGA felt for
laparoscopic surgery of colorectal cancer on the basis of
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our own experience. We report our findings of the present
series of 17 patients. To our knowledge, this is the first re-
port on this device and on the technique we used.

Material and Methods

This study included a series of 17 patients who underwent
laparoscopic large bowel resection accompanied by lymph-
adenectomy after a diagnosis of colorectal cancer (sigmoid
colon cancer, rectosigmoid colon cancer, or rectal cancer)
at the Department of Surgery, Kitasato University School
of Medicine (Sagamihara, Japan), between November
2015 and June 2016 (Table 1). The preoperative diagnosis
was based on endoscopy, CT, and barium enema findings.

Surgical procedure

Patients were placed in the lithotomy position and operated
on via transumbilical open laparoscopy. After the insertion
of a 12-mm trocar and pneumoperitoneum, 5-mm trocars
were inserted into the right and left lateral abdomen and
the left lower abdomen, while another 12-mm trocar was
inserted into the right lower abdomen. The mesentery
was detached and mobilized via the medial approach. The
superior rectal artery and inferior mesenteric artery were
ligated and resected using D2 and D3 lymphadenectomy,
respectively. The sigmoid colon or rectum was resected to-
ward the dentate line with the automatic PGA-felt suture
device (Endo GIA™ Reinforced Reload with Tri-Staple™
Technology) loaded with a 45- or 60-mm purple cartridge.
The sigmoid colon or rectum was resected in a one-step op-
eration for sigmoid and rectosigmoid colon cancer, whereas
for rectal cancer, the resection was planned as a one- or
two-step operation. The anastomosis was made with a
DST with an automatic anastomotic device (DST Series™
EEA™ Stapler; Medtronic).

When the colon or rectum was anastomosed, a wing-like
excess portion of the stapled PGA felt was held with forceps
to insert the automatic anastomotic device into the intesti-
nal tract through the anus without directly holding the
intestinal tract or the mesentery (Figures 1,2). Moreover,
when the low anterior resection for rectal cancer was per-
formed by resecting the rectum toward the dentate line in
a planned, two-step operation, the direction for inserting
the automatic suture device in the second step of the

Table 1 Patient characteristics

Number of patients (n) 17
Age, mean + SD (years) 67.9+13.8
Men/women (n) 11/6
BMI, mean + SD (kg/mz) 227+2.4
ASA indicates /Il (n) 10/6/1
Tumor location: sigmoid/rectosigmoid/rectum (n) 6/6/5
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operation was determined by visually identifying the excess
area of the PGA felt.

Statistical analysis

Statistical analyses were performed using JMP version
11.0.2 (SAS Institute, Cary, USA). All postoperative compli-
cations were classified according to the Clavien-Dindo
classification.

Results
Operative and postoperative results (Table 2)

Six patients underwent resection of the sigmoid colon, five
underwent high anterior resection of the upper rectum, and
six underwent low anterior resection of the lower rectum. A
D2 lymphadenectomy was performed in 5 patients, and a
D3 lymphadenectomy in 12 patients. The intestinal tract
was resected in a one-step operation in 11 patients and in
a planned, two-stage operation in 6 patients. The median
operative time was 159 min (range, 113—322min). None
of the patients had any apparent bleeding, and none devel-
oped Grade III or higher postoperative complications based
on the Clavien-Dindo classification.

Technique using the linear stapler with PGA felt

When the intestinal tract was anastomosed, holding the ex-
cess portion of the PGA felt, stapled with the automatic
PGA-felt suture device, allowed us to maneuver the intesti-
nal tract toward the dentate line without directly holding
the section of the intestine to be anastomosed. With this
unique technique, we were able to safely and easily insert
and remove the automatic anastomotic device (Figure 1).

When the lower rectum was resected toward the dentate
line in a planned, two-step operation, the orientation of the
PGA felt helped determine the direction in which the auto-
matic suture device was to be inserted in the second step.
Thus, the resected rectum could easily be stapled in a
straight line. Furthermore, because the thickness of the in-
testinal wall supported by the PGA felt was tapered, the au-
tomatic suture device could easily be inserted for the second
step of the operation (Figure 2).

Discussion

Anastomotic leakage after large bowel resection can
sometimes become a serious life-threatening complication,
and its incidence rate reportedly ranges from 1.9% to 23%
(1-11). The known risk factors for anastomotic leakage in-
clude male sex, obesity, preoperative presence of ileus,
smoking, low sigmoid colon or rectal anastomosis, tumor di-
ameter, volume of intraoperative blood loss, and frequency
of resection with an automatic suture device (13-15).
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Figure 1 (a, b) When we used the holding technique for the wing-like excess portion of the bioabsorbable polyglicolic acid felt, the automatic anastomotic
device could easily and safely be inserted and removed. (c) A graphic illustration of (a) for clarification.
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Figure 2 (a, b) When the lower rectum was resected toward the dentate line in a planned, two-step operation, the orientation of the bioabsorbable
polyglicolic acid felt helped determine the direction in which the automatic suture device was to be inserted in the second step. The resected rectum
could easily be stapled in a straight line. For clarification, (a) and (c) are shown in graphic illustrations in (d), and (e), respectively.

Another study showed, however, that the frequency of
resection with an automatic suture device was not a risk
factor for anastomotic leakage (16). Since the first use of au-
tomatic suture devices in the late 1960s, multiple variants of
these devices have been developed and examined for use
with various methods of anastomosis (17-20).
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Reinforcing materials for the staple lines applied with an
automatic suture device have been described in a few arti-
cles, and there have been sporadic reports indicating the
usefulness of reinforcing materials for pneumonectomy
and gastrointestinal anastomosis (21-26). Pericardium and
PGA/trimethylene carbonate have been used as reinforcing
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Table 2 Operative and postoperative results

Procedure: Sigmoidectomy/high anterior resection/low 6/5/6
anterior resection (n)

Diverting ileostomy: without/with (n) 15/2
D2/D3 lymph node dissection (n) 512
pT classification: 0/1/2/3/4 (n) 1/2/3/5/16
pN classification: 0/1/2 (n) 11/3/3
Distant metastasis: MO/M1a/M1b (n) 151111
Number of resections: 1/2 (n) 11/6
Median operation time, range (min) 159 (113-322)
Median blood loss, range (mL) 0 (0-10)
Morbidity (%) 0(0)

Morbidity: Clavien-Dindo classification < grade IlI.

materials, and their use is known to reduce bleeding and
anastomotic leakage at staple lines.

The Endo GIA™ Reinforced Reload with Tri-Staple™
Technology is an automatic suture device that applies three
staple lines in combination with PGA felt (Neoveil®;
Gunze, Kyoto, Japan), a tissue-reinforcing material. The
PGA felt used with this device, a soft bioabsorbable material
of 0.15-mm thickness, does not cause any risk of tissue
damage during use of the device. Therefore, for intestinal
resections that require extra careful maneuvers, this device
can be used without any difficulties and appears capable of
providing tissue reinforcement. In the present study, we
used this device to resect the sigmoid colon or rectum dur-
ing laparoscopic surgery for colorectal cancer and assessed
its safety and efficacy. We also proposed a unique technique
for performing DST anastomosis with an automatic anasto-
motic device.

We were able to use this device safely and effectively
without any serious complications in this series of 17 pa-
tients. Regarding DST anastomosis, none of the cases pre-
sented any particular difficulty in stapling the PGA felt
with the automatic anastomotic device.

A useful operative technique that is characteristic for this
device is to hold the wing-like excess portion of the PGA felt
with forceps during the anastomosis. Because this tech-
nique allowed us to insert the automatic anastomotic device
into the rectum via the anus and to remove the device after
anastomosis without directly holding the section of the in-
testine to be anastomosed, we were able to perform an
atraumatic operation. Moreover, when the lower rectum
was resected in a planned, two-step operation, the orienta-
tion of the PGA felt helped to determine the direction in
which the automatic suture device was to be inserted in
the second step of the operation. Thus, the resected rectum
could easily be stapled in a straight line (Figure 2). Further-
more, because the thickness of the intestinal wall supported
by the PGA felt was gradually tapered, the automatic suture
device could be safely, easily, and atraumatically inserted
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and removed in the planned, second step of the operation.
These findings suggested that the use of the Endo GIA™
Reinforced Reload with Tri-Staple™ Technology for intesti-
nal resection of colorectal cancer enables a safe and easy
anastomosis, thereby reducing and even eliminating anas-
tomotic leakage.

In conclusion, this study demonstrated that the use of an
automatic PGA-felt suture device is safe and effective for
low anterior large bowel resections and may contribute to
reducing and even eliminating anastomotic leakage after
intestinal anastomosis.
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