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A primary goal of training is the development of one’s own procedure by self-learning, which can be 
facilitated by laparoscopic surgery owing to its recordable system. This video demonstrates laparoscopic 
low anterior resection for a 56-year-old male diagnosed with synchronous S-colon cancer and rectal cancer. 
The surgery was performed by a second-year fellow in the colorectal division under supervision.
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VIDEO/MULTIMEDIA ARTICLE

INTRODUCTION

In the management of colorectal cancer, surgery is the mainstay 
of treatment. The oncologic principle that primary tumor and 
associated lymphatic drainage fields should be removed is the 
same as other malignancies. Total mesorectal excision (TME) is 
the key factor for rectal cancer surgery for adequate removal of 
tumor and regional lymph nodes [1]. Therefore, as a trainee to be 
a colorectal surgeon, it is mandatory to perform TME adequately. 
For this, one should understand the TME plane, the so-called 
holy plane, to mobilize the rectum along the correct surgical 
plane so that the oncologic and functional outcomes of a patient 
are not violated. Understanding multilaminar structures and 
interfascial spaces is essential. In that sense, minimally invasive 
surgery (MIS) can have advantages from an educational view-
point. In the video clip, laparoscopic low anterior resection (LAR) 
is recorded. It was performed by a second-year fellow in the 

colorectal division within the training period. 

OPERATIVE PROCEDURES

A 56-year-old man was diagnosed with synchronous S-colon 
cancer and mid-rectal cancer, and the clinical stage was T3N0M0 
on initial computed tomography and pelvic magnetic resonance 
imaging. Laparoscopic LAR was performed for the patient. The 
procedures started with lateral to medial dissection. The relevant 
video clip is provided with this article (Supplementary Video 1). 

Lateral to medial dissection with apical node dissection

The lateral dissection starts by detaching the natural adhesion 
of the sigmoid colon and proceeds to the splenic f lexure. Toldt 
fascia separated from the mesocolon is observed, followed by the 
left gonadal vessel and the left ureter underneath the Toldt fascia, 
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which are seen traversing the external left common iliac artery. 
This lateral dissection is the easiest step to develop the concept 
of multilaminar structures and interfascial space, by dividing 
the mesosigmoid and the Toldt fascia that are covered by shining 
lining at both sides. These linings continue down to the pelvic 
cavity. The lining covering the mesorectum is called the rectal 
proper fascia, and the lining covering the hypogastric nerves 
(HGN) is called the pre-HGN fascia, which is located between 
the presacral fascia and the rectal proper fascia [2].

After completing the lateral dissection, medial dissection starts 
with wide exposure of the mesosigmoid by grasping the inferior 
mesenteric artery (IMA) pedicle, and dissection progresses from 
the sacral promontory toward the root of the IMA. Care should 
be taken to avoid HGN injury during medial dissection at the 
sacral promontory level.

After making the peritoneal window between the lateral dis-
section and medial dissection planes, the apical node dissection 
starts from the anticipated point of the IMA bifurcation toward 
the IMA root. In this video, low ligation of the IMA with api-
cal node dissection is performed. The inferior mesenteric vein 
(IMV) usually traverses the IMA bifurcation, which branches 
the superior rectal artery (SRA) and left colic artery (LCA). Af-
ter skeletonization of the origin of the IMA for adequate apical 
lymphadenectomy with autonomic nerve preservation around 
the IMA root [3], the IMV and the SRA are ligated, preserving 
the LCA. During apical node dissection, care should be taken to 
avoid the superior hypogastric nerve plexus and preaortic nerve 
plexus.

Pelvic dissection

Pelvic dissection starts from the sacral promontory, where loose 
areolar tissues are abundant; thereby, the rectal proper fascia 
is easily dissected from the pre-HGN fascia, which overlies the 
HGN, preserving both HGNs. During the posterolateral part of 
the pelvic dissection, care should be taken to avoid injury of the 
pelvic splanchnic nerves and/or the inferior hypogastric nerve 
plexus, which runs downward tethering the rectal proper fascia. 
Sharp and meticulous dissection in front of the pre-HGN fascia 
can prevent injuries of autonomic nerves [2]. For further dissec-
tion, the mobilized rectum is hung by a tape to ensure adequate 
traction of the rectum. After making a U-shaped incision at the 
peritoneal ref lection, anterior dissection proceeds, and the De-
nonvilliers’ fascia can be seen. Upon further anterolateral dissec-
tion, care should be taken to avoid injury of the neurovascular 
bundles inserting into genitourinary organs that originate from 
the inferior hypogastric nerve plexus.

Developing the dissection plane in front of the pre-HGN fascia 
can lead the surgeon toward the proper avascular surgical plane, 
and not disrupt the parietal presacral fascia, so-called Waldeyer’s 

fascia, preventing injury of the HGNs, which are located between 
the parietal presacral fascia and the pre-HGN fascia [2].

After completing mobilization of the rectum, the mesorectum 
is divided at the distal margin, and the rectum is resected with 
linear staplers. A Pfannenstiel incision is used for the mini-lapa-
rotomy site for specimen extraction. After the proximal colon is 
resected, end-to-end anastomosis is achieved by using a circular 
stapler under direct vision through the Pfannenstiel incision, and 
Lembert sutures are performed along the staple line.

DISCUSSION

As a trainee colorectal surgeon, one should thoroughly com-
prehend the TME plane for acceptable surgical and oncological 
outcomes. Appreciating the multilaminar structures and inter-
fascial spaces is paramount. MIS has some advantages from an 
educational viewpoint in colorectal cancer surgery in this con-
text. First, MIS can give a magnified view; therefore, a trainee 
may differentiate the fascial structures such as the rectal proper 
fascia, parietal presacral fascia, and pre-HGN fascia, relatively 
easier using the naked eye in the narrow and deep pelvic cavity. 
Second, it can be used for self-learning and validation by watch-
ing an expert’s procedure during observational periods, followed 
by reviewing one’s own procedures after recording. Step-wise 
learning of laparoscopic LAR can be initiated with the assistance 
of surgery to obtain an adequate concept for correct surgical 
planes. The correct surgical plane can then be identified by per-
forming lateral dissection first, to apical node dissection with 
low ligation of the IMA, and to pelvic dissection, by a trainee 
after reviewing and self-validation of one’s own surgical videos.
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