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Natural Orifice Specimen Extraction (NOSE) with SingleStapling Anastomosis for Left Colon Cancer
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One of the major criticisms of laparoscopic colectomy is the requirement of an additional mini laparotomy
to remove the resected specimen. This may be associated with postoperative pain and wound
complications. Therefore, the use of a natural orifice as a delivery route for the specimen extraction
without a laparotomy incision can subsequently reduce the risk of wound complications. In this video, we
demonstrate the natural orifice specimen extraction procedure with a side-to-end single-stapling colorectal
anastomosis.
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INTRODUCTION

CMUH Clinical Trials Registry as CMUH102-REC2-133.

Laparoscopic colorectal surgery is currently considered as
a golden standard for surgical treatment of colorectal cancer.1
However, one of the major problems is the additional abdominal incision required for specimen retrieval. The additional
wound may result in postoperative pain, surgical site infection,
or incisional hernia. Therefore, natural orifice specimen extraction (NOSE) via the anus or vagina was used to mitigate these
unfavorable outcomes. The purpose of this video is to show the
feasibility of the NOSE operation by providing a step-by-step
demonstration of the procedure. This procedure of NOSE was
approved by the Ethics Advisory Committee of China Medical
University Hospital before initiation and was registered in the

PROCEDURE
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The same as the conventional laparoscopic colectomy, the
patients lay supine in the reverse Trendelenburg and right down
tilting position. After completion of the inferior mesenteric
artery and inferior mesenteric vein ligation, medial to lateral
mesocolic dissection with or without splenic f lexure mobilization, and pelvic dissection, which were the same as those in the
conventional procedure, we performed NOSE with a completely
intracorporeal colonic resection, followed by transanal specimen
extraction and side-to-end single-stapling colorectal anastomosis
(see details in the video and below).
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After division of the mesorectum at the distal resection margin, the lumen of the rectum was occluded by a free tie, and then
the rectal stump was irrigated. The rectum and proximal colon
were divided using an energy device.
To minimize the risk of tumor implantation during the
NOSE procedure, a) the extraction site was dilated with a largediameter rectal dilator, b) the extraction site was lubricated with
jelly, and c) the transrectal route was protected by an extra-small
Alexis wound protector (Applied Medical, CA, USA) inserted
transanally and positioned in the rectum.
By the introduction of a Babcock clamp, the specimen was retrieved from the anus. Forceful attempts at extraction may result
in specimen perforation or stump trauma and should be avoided.
If the delivery of the specimen is difficult, the NOSE procedure
should be aborted and converted to conventional modes of specimen extraction. Anvil head was introduced through the anus
and was fixed to the side wall of colon by purse-string suture.
Then, the colonic stump was closed with an endoscopic linear
cutter stapler, and the wound protector was removed. After an
intracorporeal purse-string suture was made around the rectal
stump, side-to-end single-stapling colorectal anastomosis was
performed using an intraluminal circular stapler.

RESULTS
From December 2018 to December 2019, sixteen patients underwent laparoscopic NOSE with single-stapling side to end
colorectal anastomosis for left colon cancer in the Department
of Colorectal Surgery of China Medical University Hsinchu
Hospital, Taiwan. Median operating time was 222 (191~250) min.
No conversion was required. The average of estimated blood loss
(EBL) was 14 milliliters. The median hospital stay was 5 (range
4~9) days. None of these patients has postoperative complication.

DISCUSSION
One randomized trial reported better short-term surgical outcomes, including reduced pain and lower analgesia requirements,
for laparoscopic NOSE colectomy than for the conventional laparoscopic colectomy.2 A recently published study from our institution demonstrated the safety and feasibility of NOSE-AR (Anterior Resection) by comparing 82 patients who underwent NOSE
AR for sigmoid or upper rectal cancers with those who underwent conventional AR.3 The patients who underwent NOSE-AR
had significantly lower rates of postoperative opioid use, lesser
hospital stay duration, and faster return of bowel movement.
Other variables such as R0 resection rate, operative duration, and
blood loss were equivalent.
In our NOSE laparoscopic surgery, we intended to obtain
better surgical outcomes by using a side-to-end single-stapling
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colorectal anastomosis. Compared with the double-stapling anastomosis technique, the purse-string suture closure of the rectal
stump may prevent further distal rectal stump dissection. The
single-stapling technique also prevents the formation of ‘‘dog
ears,’’ thus possibly eliminating the risk of anastomosis leakage.
In addition, side-to-end colorectal anastomosis may have better
blood perfusion and functional outcome than straight anastomosis.
Based on our previous experience, the keys to the success of
NOSE-AR with a side-to-end single-stapling colorectal anastomosis include proper selection of the patients, good bowel
preparation, tension free anastomosis, adequate blood perfusion,
and reinforcement of anastomosis as well. For the majority of
the patients, complete splenic f lexure mobilization is required to
obtain an adequate bowel length for a tension free anastomosis.
Executing a complete purse-string suture over the distal rectum
is the other important technical tip, so that the stapler can catch
the complete circumference of the rectum. We also assess blood
perfusion by intraoperative f luorescence angiography with Indocyanine green (ICG). In addition, the anastomosis is reinforced
by sutures, and is checked by intraoperative colonoscopy.
No gold standard surgical approach has been established for
laparoscopic NOSE surgery, but in this study, we demonstrated
a feasible and safe NOSE procedure with a side-to-end singlestapling colorectal anastomosis for left colon cancer.
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