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Conventional laparoscopic surgery for colorectal cancer is usu-
ally performed by three operators, including a surgeon, an assis-
tant, and a camera operator [1]. The assistant and camera
operator help the surgeon to expose the accurate dissection
plane [2, 3]. During the operation, however, because the
camera-view image for the assistant is a mirror, the movement
of the instruments is confusing and may lead to involuntary in-
juries. In addition, the image of the camera view is more in line
with the habits of the camera operator and shaking of the image
might make the surgeon uncomfortable. Practiced surgeons are
able to perform reduced-port laparoscopic surgery without the
assistant’s help for selected cases. In theory, surgeons can also
control the camera themselves. Here, we attempted natural ori-
fice specimen extraction surgery (NOSES) performed by only
one operator without an assistant or camera operator for a sig-
moid colon cancer patient.

A 45-year-old female patient underwent screening colonos-
copy in June 2022 and a neoplasm with a diameter of ~1.5cm
was found in the sigmoid colon with a distance of 20cm to the
anal verge. Biopsy revealed moderately differentiated adenocar-
cinoma. Enhanced computed tomography showed that the tu-
mor had invaded the muscularis propria without regional
lymph node or distant metastasis (stage cT2NOMO). She had no
abdominal surgery history and was very concerned about scars

after surgery. Therefore, NOSES was performed. Considering the
small size of the tumor, we marked it using carbon nanopar-
ticles via colonoscopy before the operation.

Under general anesthesia with endotracheal intubation, the
patient was maintained in an improved lithotomy position.
Three trocars were placed, including a 12-mm subumbilical trocar
through which the 30-degree oblique laparoscope was intro-
duced, a 5-mm right middle-abdominal trocar, and a 12-mm right
lower-abdominal trocar. The laparoscope was fixed on a pneu-
matic arm (NSK Ltd, Japan) and its position and angle of view
could be adjusted by the surgeon (Figure 1). An abdominal cavity
exploration was performed to exclude distant metastases. The
left colon was separated and blood vessels were isolated accord-
ing to the principles of radical tumor resection. An endoscopic
linear cut stapler was used to cut off the bowel 10cm proximal
and distal to the tumor. The specimen was dragged out through
the anus and stapler anastomosis was used to perform recon-
struction. The total operation time was 150 min and intraopera-
tive bleeding was 10mL without intraoperative complications.
The patient got down from the bed and recovered diet the day af-
ter surgery and was discharged from the hospital 4 days after sur-
gery. Pathology of the specimen showed a TINO tumor with
negative distal and circumferential margins. The surgical process
is shown in the Supplementary Video.
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Figure 1. (A) Patient position and surgical equipment placement. (B) The laparoscope was fixed on a pneumatic arm.

The safety and effectiveness of laparoscopic colorectal sur-
gery have been validated by clinical trials [4, 5]. Conventional
laparoscopic surgery for colorectal cancer is normally per-
formed by a surgeon, an assistant, and a camera operator,
which requires five abdominal incisions for trocars and an ex-
tended incision for specimen extraction. Single-port laparo-
scopic surgery reduces the number of abdominal incisions.
Nonetheless, it is technically challenging because of the clash-
ing of instruments, inadequate exposure, and increased opera-
tive time and complications [6, 7]. Practiced surgeons are able to
perform reduced-port laparoscopic surgery, which was defined
as laparoscopic surgery performed with the minimum possible
number of ports and/or small-sized ports, without the assis-
tant’s help for selected cases [8]. In this case, we replaced the
camera operator with a pneumatic arm so that the surgeon
could adjust the view of the laparoscope and fix it in place inde-
pendently during surgery. We used three trocars to conduct
NOSES. Reducing the total incision length led to less pan and
improved perioperative outcomes [7, 9].

In this report, the entire procedure of the operation was per-
formed by only one surgeon. The patient was maintained in a
suitable position so that the surgeon could making full use of
gravity to get a good surgical field. The surgeon pre-fixed the
scope in place before each procedure. Furthermore, the surgeon
performed transanal and transabdominal procedures simulta-
neously during the surgery, such as specimen extraction and
anastomosis. To our satisfaction, the operative time and intrao-
perative bleeding were well controlled in this case.

We acknowledge that there are several limitations for
single-operator-conducted NOSES. First, the surgery should be
performed by an accomplished surgeon who has performed
>100 conventional laparoscopic surgeries and >50 reduced-port
laparoscopic surgeries. When an assistant or camera operator is
junior or unskilled, single-operator surgery might be an option.
Second, patients should be selected, for example, with tumors
with small size and proper body mass index. Third, we only per-
formed the single-operator-conducted NOSES for a sigmoid co-
lon cancer patient. Tumors in different locations, such as the
ascending colon, or lower rectal cancer may not be suitable for
this surgical approach.

In conclusion, single-operator-conducted laparoscopic
NOSES might be a considered procedure for sigmoid colon can-
cer. Further studies with more cases are warranted to evaluate

the safety and effectiveness of this new surgical approach for
colorectal cancer.
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online.
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