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v

 Laparoscopic cholecystectomy is the fi rst procedure experience for almost all laparoscopic 
surgeons and general surgeons. Laparoscopic surgery has gained a wide acceptance in the fi eld 
of general surgery and is being applied in many surgical procedures in the world including 
Japan. 

 Especially laparoscopic colorectal surgery has become an indispensable technique in gas-
trointestinal surgery, and its progress is remarkable. 

 In Kameda Medical Center, Dr. Makio Mike is the division chief of colorectal surgery and 
is teaching amazing fi ne techniques based on the embryological membranous anatomy to sur-
gical residents. I must admit that they are learning colorectal surgical techniques very effec-
tively based on the precise clinical anatomy taught by Dr. Mike and are dissecting the right 
layers to go into. 

 I am inclined to go into the easy-looking plane to dissect with small amount of blood loss. 
However, Dr. Mike insists on going into the embryologically correct and right layers. His atti-
tude to teach is moving to me. 

 There are many authorities of colorectal surgery in the world. But Dr. Mike is an exception-
ally eager researcher in embryology and clinical anatomy. He dedicated his life to his respected 
teacher Dr. Takashi Takahashi and has been developing what his teacher taught him. 

 I have been looking for a chance for Dr. Mike to be able to publish what he has acquired 
through his clinical and basic researches as well as teaching experience to our residents. 

 Finally Igakushoin Publishing Company agreed to publish his work for young surgical resi-
dents in the world. I appreciate their generosity and braveness to publish this textbook. 

 Severe criticisms are welcome to Dr. Mike and me as the editor. 
 Nobuyasu Kano, MD, PhD, FACS 

 Deputy Director 
 Emeritus Chairman of Department of Surgery 
 Director of Endoscopic Surgical Center 
 KAMEDA Medical Center, Kamogawa, Japan 

 Former Visiting Professor of Surgery 
 Teikyo University School of Medicine, Tokyo, Japan 

 Honorary Visiting Professor 
 Mahatma Gandhi Memorial (M.G.M.) Medical College, Indore, India 

 1993 International Guest Scholar and Fellow of American College of Surgeons (F.A.C.S.)  
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 The foundations of surgery lie in the underlying general theory. Thus, the most important con-
clusion that comes to mind when I think of the general theory is the importance of the defi ni-
tion of its “terms”. In order to structure a surgical procedure perfectly, we must begin with the 
defi nition of the terms to be used during the surgery itself. In addition, it becomes necessary to 
understand the clinical anatomy underlying the procedures. It follows that it should be the 
clinical anatomy that withstands visibility in the clinical setting. Thus, if we have different 
defi nitions of terms, we cannot have a common ground for communication between surgeons 
and other staff. 

 Since February 2004, when I fi rst joined our hospital, 8 years have passed. During this time, 
laparoscopic procedures in gastrointestinal surgery have come to be considered general sur-
gery and are being performed in every hospital. The surgical procedures and their adaptation 
have been improved and safety increased signifi cantly. In particular, the number of cases of 
colorectal cancer surgery is increasing and laparoscopic surgery is no longer considered a 
specialized surgery. Accordingly, numerous publications and videos have been published and 
many educational lectures have been given. Through these, the expanding view of the opera-
tive fi eld in laparoscopy allows application of the fi ne surgical technique to be described in 
detail. Hence, it is comprehensible how the recognition of the correct anatomy has come to be 
very important in this surgical procedure. Therefore, it is believed that thanks to the correct 
identifi cation of the fascial composition there have been fewer complications in surgical pro-
cedures, which has led to a re-evaluation of surgical techniques based on clinical anatomy. 

 However, many consider that the understanding of clinical anatomy should be distinguished 
from that of basic surgical concepts. Originally, according to clinical anatomy teachings, the 
dissecting layer was presumed to derive from the fascial anatomy based on embryological 
recognition, and the selection of the optimal layer during surgery should be considered the fi rst 
fundamental principle. On the other hand, what is lacking in publications and educational lec-
tures of laparoscopic colorectal cancer surgery are detailed explanations of the surgical proce-
dures themselves. Namely, the techniques that are currently being used by surgeons have not 
yet been described in suffi cient detail using the appropriate anatomical terms such that they 
can be fully understood by anyone. Of course, most abdominal surgical procedures to date 
have been carried out based on the surgeon’s experience and intuition, as is the case in Japan, 
as well as in the USA, and in Europe. That is, surgeons have not yet ventured beyond the fi eld 
of surgery, with blood vessel construction based solely on the understanding of traditional 
anatomical systems. Although the fi rst step for a surgeon is to familiarize himself with human 
anatomy, a surgeon should not be trapped by traditional experience and thinking. It is neces-
sary to be able to perform laparoscopic surgery understanding the fascial confi guration based 
on the fundamentals of embryology. Thus, a new generation of surgeons will soon be born. 

 In the practice and teaching of laparoscopic colorectal cancer surgery, I believe that the defi -
nition of terms and clinical anatomy as a common language for communication with staff is 
important. After creating a manual for surgical techniques in laparoscopic colorectal cancer 
surgery, it has to be of practical use. Herein, by publishing the applications of the procedure, 
the way of thinking, the defi nition of the terms, and the clinical anatomy derived from 
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 experience at our hospital, I would like to raise the issue of its importance in the world of the 
surgeon. 

 Finally, I am extremely grateful to the leadership of Dr. Nobuyasu Kano, Chief Surgical 
Director, for his implementation and guidance in laparoscopic colorectal cancer surgery. I 
profoundly thank and dedicate this book to Dr. Takashi Takahashi, Surgical Director at the 
Cancer Institute Hospital, who has now passed away. In addition, we profoundly thank the 
doctors, nurses, and technical staff, and all colleagues who willingly collaborate in day-to-day 
surgery. In addition, I would like to thank Tsutomu Aoki of the publishing workshop who cre-
ated the original illustrations over the past 2 years. I am also thankful for the support of my 
wife Chizuko. We thank Junichi Ito who gave us the opportunity of publishing this book and 
Shizuo Kawamura who provided editing support.  

  Kamogawa, Japan     Makio     Mike  ,   MD, PhD    
  March 2012 
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      Basic Principles                     

1.1               Introduction 

 Laparoscopic surgery is generally performed for digestive 
diseases. Laparoscopic procedures are requested particularly 
for patients with colorectal cancer. Given the fi ne vision cur-
rently available to surgeons with the development of 
advanced laparoscopic surgery systems, an improved under-
standing of the fascial composition of the abdomen is neces-
sary. Modern surgical procedures of the colon and the rectum 
have thus required surgeons to revise their understanding of 
the surgical anatomy of this region. Complications can be 
reduced by careful dissection of the correct tissue plane in 
the abdominal cavity. However, descriptions of the anatomy 
of the fascial composition have also involved observations 
that are unrelated to better-known fundamental embryologi-
cal concepts, causing confusion in the explanation of opera-
tive procedures since various terms are often used without a 
specifi c defi nition. A better understanding of the fascial com-
position is useful not only for the laparoscopic approach but 
also for open surgery procedures.  

1.2     Defi nition of the Terminology—
Dissection, Cutting, Fusion, 
and Adhesion 

 In laparoscopic surgery, visual, tactile, and motor skills are 
limited compared to open surgery or laparotomy. The basic 
techniques of digestive surgery include dissecting and cut-
ting. To overcome these limits to dissecting or cutting away, 
the selection of the body posture and the position of the port 
are important in laparoscopy. The use of a 30° view angle 
laparoscopy or laparoscopy with a fl exible tip enables a mul-
tidirectional observation of the surgical fi eld as in laparot-
omy. With a close view of the operative fi eld, dissection and 
disconnection also become more precise procedures. 
Conversely, the close operative fi eld narrows the operative 
view, and reduces dissections to one small stroke, inevitably 

increasing the time required for an operation. For these rea-
sons, dissection of the adhesion can be performed using an 
electrosurgical knife, but an ultrasonically activated device 
(USAD) is required for dissection with haemostasis. 

1.2.1     The Concept of Dissection and Cutting 

 The aim of surgical treatment is to distinguish between the 
parts to be preserved and those to be resected, and to leave 
the former and remove the latter. It follows that the under-
standing of the fascial composition is of utmost importance. 
Especially in radical surgical treatment for malignant dis-
ease, it is necessary to distinguish the boundaries of the tis-
sue to be removed from those to be retained. Resecting along 
layers that are reasonably and strictly defi ned is called “dis-
section”. In particular, the dissection of lymphatic vessels 
and lymph nodes is referred to as “lymphatic dissection”. 

 The boundaries that are strictly defi ned are represented as 
single thin lines. If a line consists of a thick width, the resec-
tion procedure along the boundary must be defi ned as “cut-
ting” or “dividing” rather than “dissection” [ 1 ].  

1.2.2     The Difference Between Adhesion 
and Fusion 

 Adhesion and fusion are common terms in digestive surgery, 
and the difference between them in clinical anatomy must be 
clearly understood. Resection in the gastrointestinal tract is 
possible if we dissect the dorsal side of the fusion fascia in 
accordance with the embryonic fascial anatomy. Therefore, 
if the concept of fusion fascia is not understood, it will be 
diffi cult to understand the clinical anatomy and the surgical 
procedure will not proceed smoothly. Of course, this does 
not lead to better surgical education. 

 Here, we must reconfi rm the defi nition of the word 
“fascia”. This is because there are many frequent errors in 
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the usage of the terms fascial confi guration and fascial 
anatomy. First, fascia is a term applied to masses of con-
nective tissue large enough to be visible to the unaided eye. 
Such structures are highly variable, but, in general, colla-
gen fi bres in the fascia tend to be interwoven and seldom 
show the compact, parallel orientation seen in tendons and 
aponeuroses [ 2 ,  3 ]. Furthermore, “fascia is not necessarily 
intended to cover the muscles. It is those that wrap the sur-
face of other organs (such as the glands) and those that 
form the membrane as a partition of the loose connective 
tissue. In addition, the sheath that may be seen around the 
thick blood vessels also can be described as a kind of 
fascia” [ 4 ]. 

 Frequently used as a reference textbook of clinical anat-
omy is the French, Cahiers D’Anatomie Abdomen (I) 
(L. Perlemuter and J. Waligora) [ 5 ]. In many of the fi gures 
in this book, there are arrows indicating the planes of 
fusion fascia. For example, two arrows in Fig.  1.1  show the 
left fusion fascia of Toldt, but these arrows have given rise 
to misunderstandings regarding the dissecting plane. By 
defi nition “In fusion fascia, the mobility of the adjacent 
serosa is lost and these eventually fuse into a single sheet 
of connective tissue” [ 4 ,  7 ,  8 ], the interior of the fusion 
fascia cannot be dissected. In addition, it is important to 
understand the difference between fusion and adhesion. 
Although sometimes the term “physiological adhesion” is 
used, it is ambiguous whether the word means fusion or 
pathological adhesion. Thus, the term will not be used 
herein.

   The fascia structure present along the body wall is 
embryologically represented by the term superfi cial or 
deep, defi ned in relation to the fascia of the skin. The 
terms anterior and posterior are not used because of their 
arbitrariness. Thus, the terms ventral, dorsal, left, right, 
cranial, and caudal are used to defi ne direction and loca-
tion. These can be expressed defi nitively irrespective of 
the direction of the patient. In addition, as a note about the 
use of directional terms, if there is an anatomical term 
defi ned as “ventral”, there must also be a “dorsal” side. In 
addition, with respect to the term “dissection”, only two 
possibilities exist: either dissection between the two fas-
ciae or dissection of the ventral or dorsal side of one fas-
cia. Lymphatic dissection refers to cutting the border of 
the lymphatic vessels and lymph nodes that lie sand-
wiched between two or more fasciae, which have been 
dissected.  

1.2.3     The Concept of Dissection 
in Endoscopic Surgery 

 The structure of the original gastrointestinal tract is three- 
dimensional, but laparoscopic surgery is two-dimensional, 
and dissection is carried out in a one-dimensional plane. To 
proceed with dissection along a one-dimensional line, it is 
necessary to obtain a suitable dissecting surface by creating 
tension from the coordinated movement of the operator’s 
left hand and the assistant’s hands. In laparoscopic surgery, 

Descending colon

Left fusion fascia of Toldt

Oblique root of the  

sigmoid mesocolon

Sigmoid fossa

Vertical root of the 

sigmoid mesocolon
a

b

  Fig. 1.1    Fascial composition and 
fusion fascia of the sigmoid 
colon. Although these  arrows  do 
not show signs indicating 
dissection, they indicate a plane 
where the left fusion fascia has 
been formed [ 6 , with permission]       
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as the lines can be clearly visible, it is possible to perform 
an accurate dissecting procedure. Therefore, the most 
important thing in performing dissecting manoeuvres in 
laparoscopic surgery is to visually identify the dissecting 
layer. Thus, by fi nding the correct dissecting layer and the 
dissecting line, it is possible to enter the correct layers 
using any device. It is possible to fi nd the boundary between 
the fusion fascia and another fascia. Dissecting the correct 
layer should not require any haemostasis. In this context, 
the understanding of the fascia confi guration is of funda-
mental importance.   

1.3     Peritoneal Confi guration, Body Wall, 
and Intestinal Rotation in Foetal Life 

 The basic structure of the peritoneal confi guration and body 
walls in foetal life is shown in Fig.  1.2 . A basic understand-
ing of the fascial composition of the body circumference and 
its interpretations has been provided by Tobin et al. [ 9 ] and 

Sato [ 10 ]. According to these interpretations, the structure of 
the body below the diaphragm can be simplifi ed as a straight 
intestine within a cylindrical body. Basically, the body com-
position can then be divided into the composition of the peri-
toneal cavity (consisting of the cylinder) and the composition 
of the body wall (consisting of the cylinder wall). In the for-
mer, the cranial abdomen includes the dorsal and ventral 
mesentery, and the caudal abdomen includes only the dorsal 
mesentery involving the intestine. The latter has a ringed 
composition, and the body walls are symmetrical in relation 
to the central position of the muscle layer (Fig.  1.2 ). The 
trunk has typically been regarded as an onion-like multi- 
layered structure [ 11 ].

   The fascial structure present in the body wall is embryo-
logically represented by the term superfi cial or deep, defi ned 
in relation to the superfi cial skin surface. The terms anterior 
and posterior are not used because of their arbitrariness. 
Analogously to the subcutaneous superfi cial fascia and sub-
cutaneous deep fascia, the deep subperitoneal fascia and 
superfi cial subperitoneal fascia exist circumferentially 

a

b

Ventral mesentery

Dorsal mesentery

Meckel diverticule

Cecum

Dorsal mesentery

Celiac artery

Superior
mesenteric artery 

Dorsal mesentery

Inferior
mesenteric artery

Peritoneum

Skin

Deep subperitoneal fascia

Superficial subperitoneal fascia

Transversalis fascia

Muscle (including tendon)

Innominate fascia

Deep subcutaneous fascia (Fascia of Scarpa)

Superficial subcutaneous fascia (Fascia of Camper)

a

b

c

d

  Fig. 1.2    Peritoneal confi guration, body wall, and intestinal rotation 
in foetal life. According to the interpretations of Tobin et al. and 
Sato, the internal structure of the body can be simplifi ed as a straight 
intestine within a cylindrical body ( a ,  b ). The basis of body composi-

tion can then be divided into the composition of the peritoneal cavity 
and the composition of the body wall. The body walls are symmetri-
cal relative to the central position of the muscle layer ( c ) [ 6 , with 
permission]       
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around the abdominal wall (Fig.  1.2 ). It is important that the 
superfi cial subperitoneal fascia and the deep subperitoneal 
fascia are independent of each other (Fig.  1.2c ) and the two 
fasciae sandwich the aorta from ventral and dorsal sides 
directly toward the pelvic space. 

 Unless the continuity of the two subperitoneal fasciae 
to the pelvic space is guaranteed, this basic confi guration 
(Fig.  1.2 ) also becomes imperfect. Therefore, to examine 
the fascial composition in the pelvic space, the terms deep 
subperitoneal fascia and superfi cial subperitoneal fascia 
will be used herein to refer to the pelvic space in consid-
eration of its continuity from the peritoneal cavity. Unless 
the continuity of the two subperitoneal fasciae is guaran-
teed, the textbook of surgical procedures also becomes 
imperfect.  

1.4     Intestinal Rotation and Peritoneum 

 With regards to the relationship between intestinal rotation 
and each mesentery, the dorsal mesentery (Fig.  1.2 ) rotates 
around the superior mesenteric artery (SMA) (Fig.  1.3 ) 
[ 13 ]. The concept of fusion fascia is thus indispensable 
when considering the relationship between the peritoneum 
and the mesentery at the terminal end of rotation of the 
intestine. After fusion of the bilateral mesentery with the 
peritoneum, the fi xation of the colon to the retroperito-
neum is complete.

   When we dissect the plane between the fusion fascia of 
the colon and the deep subperitoneal fascia, it is often 
possible to see another fascia, for example in the ascend-
ing colon or in sigmoid colon surgery. The mesentery of 
the colon may not necessarily be constituted by two lay-
ers. The peritoneum is the widest among the serosa of the 
body and is divided into the parietal peritoneum and vis-
ceral peritoneum. The parietal peritoneum covers the 
abdominal cavity, the pelvic cavity, and the diaphragm 
surface. The visceral peritoneum covers the internal 
organs of the abdomen and pelvis, and is generally con-
sidered to also include the mesentery. Originally, the peri-
toneum completely covers the entire intestinal tract. The 
mesentery, including the parietal peritoneum, is made of a 
fi brous layer (the tunica subserosa) and a surface layer of 
mesothelium (tunica serosa) [ 14 ]. The deep subperitoneal 
fascia is extended to the colon wall through the dorsal 
mesentery (Fig.  1.4 ) [ 10 ]. Thus, it may be natural that the 
mesentery is composed of four fasciae. These features are 
important in the clinical anatomy of the dissection at the 
hepatic fl exure of the right hemicolectomy and for the dis-
section of the dorsal side at the Denonvilliers’ fascia. The 
fascia seen on dissection should not be unconditionally 
believed to be artifacts resulting from surgical interven-
tions. However, what is important is not the number of 

fasciae, but that the fasciae are used to indicate the correct 
plane to be dissected.

1.5        Relationship Between the Stomach 
and Transverse Colon—Particular 
Relationship at the Centre 
of the Transverse Colon 

 It is not possible to ignore the relationship between the 
stomach and the colon in order to understand the overall 
image of the colon. With regards to the description of this 
area, there are many errors in many existing books. To 
understand the boundaries for dissecting and cutting, you 
must understand whether the fascia belongs to the stom-
ach or to the transverse colon in every stomach or pancre-
atic operation. 

 By applying the intestinal rotation and fusion fascia to 
this part, it is possible to understand its fascial composi-
tion. In other words, what is referred to as the gastro-colic 
ligament is the ligament stretching between the stomach 
and the transverse colon, which is none other than the 
omentum. Originally, two sheets of dorsal mesentery 
became four sheets and then formed the omentum that 
extends between the stomach and transverse colon. The 
third sheet of the dorsal mesentery is the posterior wall of 
the omental bursa, and the fourth sheet of the dorsal mes-
entery fused with the ventral side of the transverse meso-
colon in foetal life (Fig.  1.5 ). The omentum is tissue 
belonging to the stomach, which was formed by the origi-
nal dorsal mesentery (also known as the posterior gastric 
mesentery) that is stretched caudally. The transverse 
mesocolon is composed of a ventral and dorsal leaf (gen-
erally an anterior and a posterior leaf); it has no relation-
ship at all with the stomach. The root of the transverse 
colon lies in the caudal edge of the pancreatic body and 
tail and the transverse mesocolon extends from there as a 
characteristic fan-shaped mesentery (Fig.  1.3 ). In the fi nal 
process of bowel rotation, the fourth sheet of the dorsal 
mesentery (omentum) and the ventral leaf of the trans-
verse mesocolon are fused (Fig.  1.5 ). To better understand 
these relationships, it helps to consider the connections 
between the omentum and the transverse mesocolon as if 
they are divided into two stages during the course of intes-
tinal rotation. In the sagittal sectional view at the centre of 
the transverse colon, the omentum and mesocolon are 
irrelevant (Fig.  1.5a ), however, the fusion fascia is formed 
(Fig.  1.5c ).

   Without fully understanding the underlying anatomy, 
the current clinical anatomy has been fl awed for a number 
of years. In addition, many surgeons think that the dorsal 
wall of the bursa omentalis is the ventral leaf of the trans-
verse mesocolon. Therefore, the assumption “When you 
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dissect the ventral leaf of the transverse mesocolon, you 
will reach the anterior serous surface of the pancreas” is 
incorrect. In fact, the dissection of “the ventral leaf of the 
transverse mesocolon” actually refers to the posterior 

plane of the fusion fascia. Continuing the dissection of the 
dorsal plane of the fusion fascia, you will reach the behind 
the pancreas. Considering the bursectomy of the stomach, 
there are two possible procedures. One method is to dis-

Superior mesenteric artery

Superior mesenteric artery

a b c

Superior mesenteric artery

  Fig. 1.3    Intestinal rotation and fusion. The dorsal mesentery is rotated 
around the superior mesenteric artery (SMA) ( a ,  b ). The fusion is formed 
at the end of the intestinal rotation and most of the colon is fi xed to the 

retroperitoneum ( c ). The SMA is thus defi ned as the artery that heads to 
the ileum, 50–100 cm from the terminal ileum. The  blue solid line  indi-
cates the direction of the intestinal rotation [ 12 , with permission]       
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Superficial
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subcutaneous fascia
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  Fig. 1.4    Sato’s concept. According to this concept, the deep subperito-
neal fascia covers the entire circumference through the dorsal mesen-
tery and the vessel corridor is located between this fascia. However, if 

this concept were to refer to all the fi elds within the abdominal cavity, 
this concept would be unable to respect the operative views in the clini-
cal setting       
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sect between the third sheet and the fourth sheet of the 
dorsal mesentery (Fig.  1.6b ). In this case, this does not 
include the dissection of the ventral leaf of the transverse 
mesocolon. Another method is to dissect the dorsal side of 
the ventral leaf of the transverse mesocolon (fusion fas-
cia) and to cut the fusion fascia at the caudal side of the 
pancreatic body and to continue dissection towards the 
dorsal side of ventral fascia of the pancreas (i.e., the third 
sheet of the dorsal mesentery) (Fig.  1.6a ) [ 15 ].

1.6        The Presence of Histological Fascia 

 The histological search of the layers between the bursa 
omentalis and the dorsal leaf of the transverse mesocolon 
should identify the third sheet of the dorsal mesentery, the 
fusion fascia between the fourth sheet of the dorsal mesen-
tery and the ventral leaf of the transverse mesocolon, and the 
dorsal leaf of the transverse mesocolon. However, on actual 
histological evaluation, the fusion fascia can only be identi-
fi ed as a layer of intermittent slightly elastic fi bres (Fig.  1.7 ). 
In other words, it should be noted that all fascia structures 
cannot be identifi ed histologically [ 15 ]. However, if you con-
sider the adipose tissue as an indicator, there appears to be a 
total of fi ve fasciae (Fig.  1.7 ).

1.7        Vascular Anatomy and Lymph Node 
Dissection of the Colon [ 12 ] 

1.7.1     Vascular Anatomy and Lymph Node 
Dissection of the Right Colon 

 First, the SMA should be defi ned on the right colon. The 
SMA is a vessel originating directly from the aorta and 
feeds the entire small intestine as well as the colon up to 
two-thirds of the transverse colon. Embryologically, the 
intestine rotates around the SMA, and the peripheral portion 
of SMA is the yolk sac. The yolk sac is also a portion of 
Meckel’s diverticulum (Fig.  1.2d ). The SMA is thus defi ned 
as the artery that heads to the ileum, 50–100 cm from the 
terminal ileum (Fig.  1.8 ). The branches of the artery should 
be defi ned. Here, we defi ne the “colic artery” as those ves-
sels with an independent origin from the SMA. Otherwise, 
branches without a direct origin from the SMA are indicated 
as a “colic branch”.

   Arteries arising from SMA are highly variable compared 
with the left colon, but the terminal artery from the SMA, 
the ileocolic artery (ICA) is constantly present. The right 
colic artery (RCA) is an artery arising directly from the 
SMA, but is present in only 10–40 % of cadavers (Fig.  1.8b ) 
[ 16 ]. In 70–90 % of cadavers, two arteries arise from the 

Winslow foramen

Liver

Aorta

Pancreas
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Transverse colon
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  Fig. 1.5    Relationship between the stomach and the transverse colon by 
the upper abdominal sagittal sectional view. The omentum is tissue 
belonging to the stomach, which is formed by the original dorsal mes-
entery stretched caudally. The transverse mesocolon has ventral and 

dorsal leafs, which are unrelated to the stomach ( a ,  b ). However, the 
fourth sheet of the dorsal mesentery (omentum) and the ventral leaf of 
the transverse mesocolon are fused in the fi nal stroke of the intestinal 
rotation ( c )       
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Gastrophrenic ligament
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  Fig. 1.6    Dissection of the ventral leaf of the transverse mesocolon as 
in bursectomy. There are two schools of thought regarding the dissec-
tion of the ventral leaf of the transverse mesocolon. Namely, there is the 
true dissection of the dorsal side of the fusion fascia ( a ) and dissection 

of the ventral leaf as in substantial bursectomy ( b ) that dissects between 
the third and the fourth sheet of the dorsal mesentery. The latter cannot 
be said of the dissection of the ventral leaf of the transverse 
mesocolon       

Third dorsal mesentery

Fusion fascia

*

*
Dorsal leaf of the
transverse colon

* Deep subperitoneal fascia in the transverse mesocolon
is found only in the presence of the fatty tissue.

  Fig. 1.7    Histological fi ndings from the bursa omentalis to the dorsal 
leaf of the transverse mesocolon. The dorsal wall of the omental bursa 
(third sheet of the dorsal mesentery), the fusion fascia between fourth 
sheet of the dorsal mesentery and the ventral leaf of the transverse 

mesocolon, and the dorsal leaf of the transverse mesocolon should be 
visible. However, the fusion fascia can be recognized only as a slightly 
elastic fi bre       
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  Fig. 1.8    Vascular anatomy of the right colon. The fi nal branch stem-
ming directly from the superior mesenteric artery (SMA) is the ileoco-
lic artery (ICA), and the right colic artery (RCA) branches directly from 
the SMA to the right colon ( b ). As for the artery of the transverse colon, 

the artery for the right angle ( b ) or the branch for the right angle of the 
middle colic artery (MCA) ( a ), the term artery for the transverse colon 
( b ) or the branch for transverse colon of the MCA ( a ), is appropriate 
[ 12 , with permission]       

 

 

 

1.7 Vascular Anatomy and Lymph Node Dissection of the Colon



8

SMA to supply the right colon, while 10–30 % show three 
arteries. This means that, in many cases, two arteries are 
present: the ICA and the middle colic artery (MCA) [ 16 ]. 

 As for the arteries of the transverse colon, the fi rst artery 
arising from the SMA to the right is the MCA, which arises 
from the lower border the pancreas body (Fig.  1.8a ) [ 16 ]. Then, 
to avoid using terms such as “right branch” or “left branch” of 
the MCA, the artery for the right angle or the branch for the 
right angle of the MCA, and the artery for the transverse colon 
or the branch for transverse colon of the MCA are considered 
adequate representations of the arteries originating from the 
SMA or the branches arising from the MCA. 

 In the area between the RCA (or, in its absence, the ICA) 
and the left colic artery (LCA), more than one so-called 
“MCA” arising directly from the SMA may be found. 
Among these “MCA”, fi ve distinct vessels have been iso-
lated, individually behaving as arteries (with separate ori-
gins) or branches: (1) the true MCA (found in 46 % of 
specimens); (2) the artery for the right angle (32 %); (3) the 
artery for the transverse colon (12 %); (4) the accessory 
artery for the transverse colon (3 %); and (5) the accessory 
left colic artery (7 %) (Fig.  1.9 ) [ 17 ].

   In Japan, recommendations for performing lymphadenec-
tomy are based on the arteries according to the Japanese 

Society for Cancer of the Colon and Rectum (JCCRC) guide-
lines [ 18 ]. The National Comprehensive Cancer Network 
(NCCN) Guidelines for colon cancer recommend that the 
lymph nodes should be harvested for pathological examina-
tion at the origin of the feeding vessel [ 19 ]. However, in real-
ity, since Gillot’s concept (Fig.  1.10 ) [ 20 ] was fi rst introduced 
in Japan in the 1970s, two defi nitions have been applied in 
lymph node dissections of the right colon. One involves the 
dissection of the main lymph node corresponding to the root 
of the main feeding artery according to the JCCRC [ 18 ], 
while the other is the lymph node dissection according to 
lymph fl ow based on Gillot’s concept, with dissection of the 
nodes along the surgical trunk as the main lymph nodes [ 20 ].

   In Gillot’s paper [ 20 ], the term “surgical trunk” was adapted 
to defi ne the superior mesenteric vein (SMV) between the 
ileocolic vein caudally and Henle’s trunk (gastro- colic trunk, 
GCT) cranially. More generally, the “surgical trunk” is limited 
to the region of confl uence of the SMV, meaning only the right 
ventrolateral SMV (Fig.  1.10 ). In the right colon, lymph node 
dissection along this “surgical trunk” is better than lymph 
node dissection to the root of the main artery. However, 
whether lymph node dissection along the surgical trunk is 
appropriate has not been verifi ed. In addition, formation of the 
GCT has been noted in 69 % of cases [ 21 ].  

Branch for the transverse colon

Accessory artery for the transverse colon Artery for transverse colon

Branch for the hepatic angle

Middle colic artery

Inferior mesenteric artery

Left colic artery

Branch of sigmoid colon

Sigmoid artery

Sigmoid artery

Artery for the hepatic angle 

Accessory left colic artery

Branch for transverse colon

   + arcus intermesentericus

Left colic artery

a b

c

Superior 
mesenteric artery

  Fig. 1.9    Vascular anatomy of the splenic fl exure. Blood fl ow to this 
portion is almost entirely from the left colic artery (LCA). For blood 
fl ow from the transverse colon to this portion, the term artery for the 

transverse colon ( b ) or the branch for transverse colon of the middle 
colic artery ( a ) is appropriate [ 12 , with permission]       
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1.7.2     Vascular Anatomy and Lymph Node 
Dissection of the Left Colon 

 For the left colon, as the inferior mesenteric artery (IMA) is 
always present, it is important to defi ne the LCA. Unless the 
artery arising from the SMA provides the only blood supply 
to the descending colon, the LCA is defi ned as the fi rst left 
lateral artery arising from the IMA. Any vessel diverging 
from the LCA is called a “branch” rather than an “artery”, 
using the same branch-naming system applied to the 
SMA. According to this defi nition, the variation of the IMA 
can be divided into: (1) the LCA acting as the sole artery 
arising from the IMA (58 %); (2) the fi rst branch of the sig-
moid vessel arising from the LCA (27 %); or (3) the LCA 
and fi rst sigmoid artery together arising from the same site 
on the IMA (15 %) (Fig.  1.11 ) [ 22 ,  23 ]. Given these possi-
bilities, those vessels arising directly from the IMA are 
termed “artery” and those arising from the “artery” are 
named “branch” (Fig.  1.11 ).

   In many papers, the superior rectal artery (SRA) has 
been described as the artery immediately after divergence 
of the LCA from the IMA. In 1908, Miles [ 24 ] referred to 
the route of lymphatic drainage along the IMA. He recom-
mended the division of the IMA just distal to the 
LCA. Next, the artery just distal to the LCA is not the 
SRA, but the IMA. Until 1993, in most publications ‘high 
or low ligation of the IMA’ is the usual presentation during 
surgery for cancer of the rectum. Ligation above the origin 
of the LCA had been defi ned high ligation and ligation 
below this level low ligation [ 25 ,  26 ]. However, after Lanz 
and Wachsmuth, the artery caudal to the origin of the LCA 
was denominated SRA, and not IMA. SRA is incorrectly 
denominated as the IMA caudal to the origin of the LCA 
[ 27 ]. Based on common sense, the sigmoid arteries should 

not diverge from the SRA. The SRA has been defi ned as 
the artery following the divergence of the rectosigmoid 
artery (Fig.  1.11 ) [ 28 – 30 ]. Such misapplication of the 
nomenclature should obviously be addressed. Of course, 
in this paper, the caudal side of the IMA after the diverging 
of the LCS is described as the IMA. 

 Concerning the variation of the lymph node dissection, 
the JCCRC [ 18 ] and NCCN [ 19 ] do not differ greatly. 
However, if there is lymph node metastasis in the main 
lymph node, it means systemic disease according to the 
world trend. However, only Japan is not exempt from the dis-
section of high ligation faith forever.  

1.7.3     Vascular Anatomy of the Splenic 
Flexure 

 The splenic fl exure of the colon is defi ned as extending from 
one-third of the left transverse colon to the fi rst portion of the 
descending colon. Blood fl ow to this portion is almost 
entirely from the LCA. However, although blood fl ow from 
the transverse colon to this portion involves a variety of ves-
sels, “the artery for the transverse colon”, and “the branch for 
the transverse colon” from the MCA are the most commonly 
used terms (Fig.  1.9 ). 

 For colorectal cancer surgery, there are recommenda-
tions to improve prognosis through the wide range resec-
tion of the intestine and by increasing the number of 
lymph node dissections. However, using a precise com-
puted tomography (CT) examination preoperatively is 
also believed to suffi ciently further narrow the lymph 
node dissection procedure. Comparing the reference of 
detected lymph node metastasis from a current precise CT 
examination with the pathology results that the surgeon 

Portal vein

Right gastroepiploic vein

Superior right colic vein

Left colic vein

Middle colic vein

Middle right colic vein

Iliocolic vein

Colic vein

Pancreas

Jejunal vein

Superior mesenteric vein

Inferior mesenteric vein

Splenic vein

30mm

14mm

Area of Henle’s trunk 
or area of branching of right side veins

  Fig. 1.10    Gillot’s concept. The 
term “surgical trunk” has been 
adapted to the superior 
mesenteric vein (SMV) between 
the ileocolic vein caudally and 
Henle’s trunk (gastro-colic trunk) 
cranially. Speaking more 
generally, the “surgical trunk” is 
limited to the region of 
confl uence of the SMV, meaning 
only the right ventro-lateral SMV 
[ 12 , with permission]       
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himself obtained by lymph node mapping the resected 
specimen accurately, we must clarify which provides 
more of an advantage.  

1.7.4     Defi nitions of Surgical Treatments 
for Colon Cancer 

 First, when considering surgery of the colon, the defi ni-
tions of surgical procedures have been checked. In the 
JCCRC [ 18 ], operative procedures include ileocaecal 
resection, partial resection of the colon, right hemicolec-
tomy, left hemicolectomy, sigmoidectomy, subtotal colec-
tomy, and total colectomy. However, the defi nitions of the 
procedures have not been reported in the JCCR 
guidelines. 

 The concept that is accepted by the French as the defi ni-
tion of surgical procedures for colorectal cancer surgery [ 31 ] 
describes the four main arteries of the colon using a square as 
a model, considered as the backbone of the large intestine 
(Fig.  1.12a ). The four vessels are the ICA, the branch for the 
right angle of the MCA (or artery for the right angle), the 
LCA, and the sigmoid artery (Fig.  1.12b ). Anomalous arter-
ies in addition to the four main arteries are the RCA, the 
branch for the transverse colon of the MCA (or artery for the 
transverse colon), the fi rst branch of the sigmoid colon, and 
the second or third sigmoid artery (Fig.  1.12c ).

   In addition, the arrows represent the arteries to the small 
intestine and to the rectum in this fi gure (Fig.  1.12c ). Based 
on the above defi nitions, colon cancer surgery can be defi ned 
to include colon segmental resection, hemicolectomy, subto-
tal colectomy, and total colectomy. 

Inferior mesenteric 

Left colic artery

Left colic artery

Sigmoid artery (first branch)

Left colic artery

Sigmoid artery (first ramus)

Branch of sigmoid colon
    (first branch)

Last sigmoid artery Last sigmoid artery

Last sigmoid artery

Rectosigmoid artery

Superior rectal artery

artery

Inferior mesenteric 
artery

Inferior mesenteric 
artery

  Fig. 1.11    Vascular anatomy of the left colon (especially of the splenic 
fl exure of the colon). The fi rst branch from the inferior mesenteric 
artery (IMA) to the left is the left colic artery (LCA). The variation of 
the IMA can be divided into: (1) the LCA acting as the sole artery aris-

ing from the IMA; (2) the fi rst branch of the sigmoid vessels from the 
LCA; or the LCA and fi rst sigmoid artery together arising from the 
same site on the IMA [ 12 , with permission]       
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 Segmental resection is defi ned as treatment in which one 
main artery is divided, whereas hemicolectomy is defi ned 
as treatment with division of two main arteries. In this situ-
ation, ligation or division of additional colic arteries does 
not matter. However, in hemicolectomy, a portion of the 
transverse colon must be resected in addition to the area of 
the right or left colon. Extended hemicolectomy thus 
involves excision of additional arteries from the 
MCA. Subtotal colectomy divides three major colic arter-
ies, and total colectomy divides four main colic arteries 
(Fig.  1.13 ) [ 31 ,  32 ].

   However, there are problems with these concepts, in 
that the defi nition of ileocaecal resection partially over-
laps with the defi nition of right colectomy. In our facility, 
resection of lesions confi ned to the caecum is defi ned as 
an ileocaecal resection. In addition, although right hemi-
colectomy plus left hemicolectomy would logically cover 
the entire colon, in reality this has not been the case. In 
terms of the embryology of the blood supply, using the 
left one-third as a border between the right and left colon 
appears to be a good idea.   

1.8     Fascial Anatomy of the Umbilicus 
and the Method for Insertion 
of Hasson’s Cannula 

 When performing laparoscopic surgery, surgeons often see 
the dorsal side of the abdomen wall. The relationship between 
the median umbilical ligament, lateral umbilical ligament, 
and the umbilicus is important to the scopist. That is, it sug-
gests the anatomical landmarks and the indication of inclina-
tion to the scopist. The anatomy of the inguinal regions 
should be understood, and it is necessary to check whether 
there is an inguinal and femoral hernia (Fig.  1.14a ). 
Moreover, understanding the relationship between the 
median umbilical ligament, lateral umbilical ligament, and 
the round ligament of the liver, and the umbilical fascia rec-
ognised as a thickening of the transversalis fascia, is an ana-
tomical landmark when inserting Hasson’s cannula along the 
umbilical ring in obese patients (Fig.  1.14b ).

   The relationship between the round ligament and umbili-
cal ring, and relationship between the median umbilical liga-
ment, lateral umbilical ligament, and umbilicus in the 

Right branch of the middle colic artery
(or artery for hepatic angle)

Left colic artery

Sigmoid artery

Ileocolic artery

Left branch of the middle colic artery
    (or artery for transverse colon)

Branch of sigmoid colon (first branch)

Second or third sigmoid artery

Right colic artery

Artery to the small intestine

Artery to the rectum

a b

   

c

  Fig. 1.12    Understanding the 
basic structure of the colon 
arteries. The four main arteries of 
the colon are defi ned using a 
square model, considered as the 
backbone of the large intestine ( a ). 
The four vessels are the ileocolic 
artery (ICA), branch for the right 
angle of the middle colic artery 
(MCA), left colic artery (LCA), 
and the sigmoid artery ( b ). 
Anomalous arteries in addition to 
the four main arteries are the right 
colic artery (RCA), the branch for 
the transverse colon of the MCA, 
the fi rst branch of the sigmoid 
colon, and the second or third 
sigmoid artery ( c ) [ 12 , with 
permission]       
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abdominal cavity can be divided into two types (Fig.  1.14c ). 
That is, in the open method of inserting Hasson’s cannula, 
especially for obese patients, it is easier towards the abdomi-
nal cavity along the umbilical ring. In this case, you can 
either invade the median umbilical ligament or fall between 
the divided median umbilical ligament. After the cannula 
passes through this part, the two methods determine whether 
the umbilical fascia exists or does not exist, and it follows to 
the peritoneum after that [ 33 ].  

1.9     Summary 

 Considering laparoscopic colorectal cancer surgery, we 
describe herein the underlying generalities involved. The 
completeness of the surgical technique must begin with the 
defi nition of the terms to be used in the surgical procedures. 
After that, we need to understand the clinical anatomy for the 
underlying procedures embryologically. However, the under-
standing of this embryology must not overpower but it must 

a. Right colectomy

e. Right hemicolectomy

b. Transverse colectomy d. Sigmoidectomy

g. Extended right hemicolectomyf. Left hemicolectomy

h. Subtotal colectomy i. Total colectomy

c. Left colectomy

  Fig. 1.13    Colon cancer surgery and its defi nition. Segmental resection 
is defi ned as treatment in which one main artery is divided, whereas 
hemicolectomy is defi ned as treatment with division of two main arter-
ies. In this situation, ligation or division of additional colic arteries does 
not matter. However, in hemicolectomy, some portion of the transverse 

colon has to be resected in addition to the area of the right or left colon. 
Extended hemicolectomy thus involves excision of additional arteries 
from the middle colic artery (MCA). Subtotal colectomy divides three 
major colic arteries, and total colectomy divides four main colic arteries 
[ 12 , with permission]       
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provide further details on the source, it must be a concept 
that can withstand visibility in the clinical setting. 

 In the clinical anatomy of the stomach and transverse 
colon, by a correct understanding of the clinical anatomy 
that has been mistaken in the past, it is thought that this will 
lead to an overall improvement in the corrective clinical 
anatomy of the abdomen. 

 In the colon, the defi nition of the vascular anatomy has not 
been attempted until now. While it is discussed according to 
the more common appearance of the vasculature, only the 
lymph node dissection along the vessel has been emphasized. 
The JCCRC [ 18 ] is among the discussion groups distancing 
itself from these realities, which may appear unfair. It is 
assumed that a tailored vascular anatomy is realistically per-
formed to better defi ne the vessels, which is then followed by 
due emphasis on lymph fl ow. Thus, it is considered necessary 
to review the defi nitions of lymph node dissection.      
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      Basic Approach                     

2.1               Basic Approach for Colorectal Cancer 

2.1.1     Indication 

2.1.1.1     Colon Cancer 
 Factors considered contraindications in cases of laparoscopic 
resection for colon cancer surgery include advanced invasion to 
the other organs, bowel obstruction that cannot be decom-
pressed, and larger-sized tumour; however, it is diffi cult to 
determine the contraindications for laparoscopic surgery nonin-
vasively. An eventual adaptation of laparoscopic surgery should 
be determined based on intraoperative laparoscopic fi ndings.  

2.1.1.2     Rectal Cancer 
 Contraindications in cases of laparoscopic resection of the 
rectum (Laparoscopic low anterior resection [LapLAR] and 
laparoscopic abdominoperineal resection [LapAPR]) are 
advanced invasion to other organs with an insuffi cient cir-
cumferential resection margin (CMR), bowel obstruction 
that cannot be decompressed, and a larger-sized tumour in 
the pelvic space. Judgment relative to operative indications 
for laparoscopic resection of the rectum is determined based 
on many preoperative modalities including computed tomog-
raphy (CT), magnetic resonance imaging (MRI), and rectal 
endoscopic ultrasonography (EUS). If the lower rectal can-
cer is in the advanced stage, preoperative chemoradiotherapy 
should be selected. Cases that are considered lateral lymph 
node-positive or having advanced lymph node metastasis are 
not indicated for immediate laparoscopic resection of the 
rectum but for chemotherapy and/or chemoradiotherapy.   

2.1.2     Marking of the Lesion and Preoperative 
Treatment 

 If the lesion is diffi cult to identify during surgery, preopera-
tive marking is essential. A clip method is carried out a few 
days before the surgery. It is important for the clip to hit the 
anal side of the lesion. 

 The dilatation of the small intestine and the colon signifi -
cantly compromises the fi eld of view of the laparoscopy, so 
it is important to perform adequate decompression of the 
intestinal tract. Although magnesium citrate formulations 
are prescribed the day before surgery, depending on the case 
and especially for obstructive type of cancer, fasting, nutri-
tion management, and placement of a long intestinal tube 
from the anus may also be performed.   

2.2     Basic Approach for the Operation 

2.2.1     Patient Positioning 

 For the expansion of the intraoperative view in laparoscopic 
colorectal resection, the position of the trunk is important for 
removing the small intestine. 

 In the left side operation, the patient is placed in the head- 
down position on the operating table. Sometimes the table is 
tilted to the right in the left-side operation. The left hand of 
the patient is spread out and the right hand is attached to the 
trunk. In the lithotomy position with Levitator TM  stirrups the 
thighs are kept parallel to the trunk as much as possible to 
avoid interruption of the forceps and thigh. Also, plates are 
placed to protect the right side of the trunk, and shoulder 
protectors are attached on both shoulders to prevent the body 
from sliding head-down. In the left-side operation the opera-
tor and scopist are on the right side and the assistant is on the 
left side. 

 In the right-side operation, the position of the patient and 
the operator position are symmetrical to the left-side opera-
tion. Opening the lower limbs occurs without the use of 
Levitator TM  stirrups.  

2.2.2     Cannula Positioning 

 The Hasson’s cannula (12-mm) is inserted using the open 
method at the caudal portion of the umbilicus in the supine 
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position. In fact, making a vertical incision along the lower 
edge of the umbilicus, blunt dissection extends to the ante-
rior sheath of the rectus muscle. The sheath is held by 
Kocher’s forceps and is cut vertically. The peritoneum is held 
and cut vertically in order to enter the abdominal cavity. In 
obese patients, it is sometimes diffi cult to insert Hasson’s 
cannula. In these cases, it is easier to dissect near the umbili-
cal ring because this is thinnest section of the abdominal 
wall. 

 Using a W suture for both side edges of the fasciae and 
peritoneum with the curved 3-0 Vicryl TM  suture, the wound is 
lifted. The Hasson’s cannula is inserted and fi xed with the 
Vicryl TM  sutures to avoid gas leakage (Fig.  2.1 ). After confi r-
mation that the cannula has been placed in the abdominal 
cavity, the pneumoperitoneum is created using 10 mmHg. 
Following the insertion of the laparoscope into the intraperi-
toneal space, confi rm that there are no adhesions around the 
site where the trocars are planned to puncture. If such adhe-
sions around the trocar site due to a previous surgery are 
present, the adhesions are dissected from the contralateral 
side with three ports. If there is a midline incision near the 
umbilicus, introduce the Hasson’s cannula into the abdomi-
nal cavity using the open method from one third of the lateral 
side of the Monro-Richter line.

   A minimum number of transverse incisions with a scalpel 
are incised on the dermis and the subcutaneous tissue is cut 
with an electrosurgical knife. After dissection of the skin 
with Pean’s forceps, the VersaStep TM  (Medtronic, 
Minneapolis, MN, USA) port system is introduced to bring 
the ports under laparoscopic view. 

 The trocars are inserted into the right lateral abdomen (the 
height of the umbilicus) (10 mm), right lower abdomen (the 
medical side of right anterior superior iliac spine) (10 mm), 
left lateral abdomen (the height of the umbilicus) (10 mm), 
and at the left lower abdomen (medial side of left anterior 
superior iliac spine) (10 mm). The trocar has a diameter of 
10 mm (Fig.  2.2 ).

   For the right-side operation, an auxiliary incision at the 
upper midline is made. For the left-side operation, the left 

lower wound is extended for auxiliary incisions because my 
speculation is there is a reduced possibility of small bowel 
obstruction after surgery compared with the incision around 
the navel.  

2.2.3     Exposure of the Operative Field 

 The patient is positioned on the operating table in the head- 
down position. After moving the transverse colon and omen-
tum to the cranial side, the small intestine that has fallen into 
the pelvic space is drawn to the cranial side. Next, the small 
intestine is turned over from the caudal to cranial position, so 
the posterior leaf is visible (Fig.  2.3 ). It is suffi cient to extend 
the posterior leaf of the small intestine to the upper abdomen. 
In patients with central obesity, traction of the small intestine 
is inadequate because of the weight and thickness of the mes-
entery, and it is necessary to maintain the head-down posi-
tion. In addition, gauze for laparotomy can be inserted into 
the abdominal cavity to fi x the root of the small intestine.

2.2.4        Anatomical Landmarks and Searching 
in the Abdominal Cavity 

 Since the junior resident is most likely to be the scopist in 
many situations, it is important that the operator and assis-
tants share all the anatomical landmarks in view. It is not 
recommended to continue the procedure in the tilted fi eld of 
view. Recognisable structures in the abdominal wall are the 
median umbilical ligament, both medial umbilical ligaments, 
both inguinal regions where the inferior epigastric vessels, 
spermatic vessels, and spermatic duct will be visible in men 
(Fig.  2.4 ).

   We must observe the liver surface and the rectovesical 
pouch. If there is ascitic fl uid, it is removed by suction using 
the Sumius TM  tube (Sumitomo Bakeline Co.). If the location 
of the tumour is obvious, it will be examined for the extent of 
serosal invasion.      

a b

  Fig. 2.1    ( a ,  b ) Fixation of 
Hasson’s cannula. Using a W 
suture of the fascia and 
peritoneum of both side edges 
along with the curved 3-0 
Vicryl® suture, the wound is 
lifted. The Hasson’s cannula is 
inserted and fi xed with the 
Vicryl® sutures to avoid gas 
leakage       
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Umbilicus

10 mm10 mm

Hasson cannule

  Fig. 2.2    Trocar positions. Trocars are inserted to right lateral abdomen 
(at the height of the umbilicus), right lower abdomen (medial side of 
right anterior superior iliac spine), left lateral abdomen (the height of 
the umbilicus), and left lower abdomen (medial side of left anterior 
superior iliac spine). The lateral trocars are placed about 10 cm apart, 
respectively       

Rt. Lt.

Cecum

Descending colon

Duodenum

Root of the mesentery Aorta

  Fig. 2.3    Removal of the small intestine. The patient is placed on the 
operating table in the head-down position. The small intestine that falls 
into the pelvic space is drawn to the cranial side. Thereby the small 
intestine is turned over from the caudal to cranial side, so the posterior 
leaf widely visible       
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  Fig. 2.4    Anatomy of the lower 
abdominal wall. Recognizable 
structures in the abdominal wall 
include the median umbilical 
ligament, both lateral umbilical 
ligaments, and both inguinal 
regions with inferior epigastric 
vessels, spermatic vessels, and 
vas deferens visible in men       
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      Laparoscopic Sigmoidectomy                     

3.1               Introduction 

 Laparoscopic sigmoidectomy (LapS) involves the basic pro-
cedures of the laparoscopic surgery. However, many errors 
occur in the recognition of the correct fascial anatomy and 
understanding of the surgical technique. Procedures based 
on clinical anatomy should be performed. 

 In this procedure, we assume the reader is a beginner in 
a non-established facility rather than a skilful surgeon in 
an established facility. Many facilities that currently per-
form surgery based on inaccurate clinical anatomy are 
likely already in a condition that cannot be easily recti-
fi ed. This is also evident from the fact that the basics of 
the fascia anatomy have not been revised in these 
facilities.  

3.2     Fundamentals Related to the Sigmoid 
Colon 

 Basics of the sigmoid colon of each patient must be under-
stood preoperatively. The border of the sigmoid colon and 
descending colon is defi ned as the iliac crest (according to 
the Japanese Classifi cation of Colorectal Carcinoma; 
JCCC [ 1 ]), which is located near the height of the navel. 
From the supine abdominal X-P and enema examination 
or computed tomography (CT)-colonography (CTC) it is 
possible to understand the running of the sigmoid colon. It 
is desirable that results from both the CT-angiography in 
addition to the CTC are available. The umbilicus substan-
tially coincides with the aortic bifurcation [ 2 ,  3 ]. In addi-
tion, the root of the inferior mesenteric artery (IMA) is an 
indicator of the lymph node dissection and is often located 
about 3–5 cm distal from the umbilicus. However, since it 
is often shifted caudally with age [ 4 ], it is necessary to 
verify this with the CT examination. Performing the oper-
ation having this information, you will see the procedure 
site within the vascular system with the left forceps 
inserted at the height of the umbilicus.  

3.3     Resection Range and Degree 
of the Lymph Node Dissection 

 LapS is very similar to open sigmoidectomy, in terms of the 
resection range and the degree of lymph node dissection, 
except the approaches into the abdominal cavity. The length 
and extent of the resection based on the positional relation-
ship of the sigmoid colon differ, also anastomosis are diverse 
from the oral side to the anal side, thus it is necessary to 
periodically take into account the methods of anastomosis. 
Lymph node dissection in sigmoid colon cancer is performed 
according to the lymph node mapping obtained from the CT 
examination, which is an improved high quality approach for 
the detection of lymph nodes. Very few patients are indicated 
for a high tie operation performed by dividing the root of the 
IMA for lymph node dissection at the origin of the IMA. A 
low tie operation reserved for the inferior mesenteric root 
nodes and the left colic artery (LCA) is suffi cient dissection 
for most cases with sigmoid colon cancer [ 5 ]. In addition, we 
often perform the low tie operation with lymph node dissec-
tion at the origin of the IMA.  

3.4     Fascial Composition and Fusion Fascia 
of the Descending Colon and Sigmoid 
Colon 

 The descending colon and sigmoid colon are embryologi-
cally connected by an abdominal wall through the dorsal 
mesentery where the vessels and nerves run and control 
mobility. The mobility of the descending colon disappears 
after the formation of the left fusion fascia of Toldt that 
forms between the left (dorsal) leaf of the descending meso-
colon and the parietal retroperitoneum at the end of the intes-
tinal rotation. In contrast, the adjacent relationship to the 
sigmoid colon differs depending on the length and the fl ex-
ion of the sigmoid colon. Due to incomplete fusion of the 
dorsal mesentery and retroperitoneum, the fan-shaped sig-
moid fossa is typically formed behind the sigmoid mesoco-

  3
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lon in this  process (Fig.  3.1 ). This vertical root and oblique 
root act as a border between the left (dorsal) leaf of the sig-
moid mesocolon and the retroperitoneum. Figure  3.1  
(arrows) shows the left fusion fascia of Toldt; dissection 
along these arrows is impossible because the two fasciae are 
already fused.

   Dissection and mobilisation of the sigmoid mesocolon 
involves dissecting between the left fusion fascia of Toldt 
and the deep subperitoneal fascia (Fig.  3.2 ). The phrase dis-
section inside the fusion fascia is a fundamental error in con-
sideration of the defi nition of the word (Fig.  3.3 ).

    In addition, at the cranial-most side of the sigmoid fossa, 
there is often a small peritoneal recess, which is believed to 
be formed by a fusion defi cit between the descending meso-
colon and the parietal peritoneum at the innermost part of the 
descending colon. This area is known as the intersigmoid 
fossa, also known as a cause of internal hernia (intersigmoid 
hernia) (Fig.  3.1 ). On the other hand, this area is also an ana-
tomical landmark used to identify the ureter; the urinary tract 
is located on the surface of the iliopsoas, and has been con-
sidered generally found parallel to the spermatic vessels. 
Note that this intersigmoid fossa should not be confused with 
the sigmoid fossa. 

 In a cross-sectional view of the caudal part of the sig-
moid colon (Fig.  3.4 ), the sigmoid fossa is added and then 
the new fascia is added on the ventral (deeper) side of the 
deep subperitoneal fascia. In Fig.  3.1  considering the sig-
moid colon, the left fusion fascia of Toldt and the sigmoid 
fossa are shown. Arrow I indicates the formation of the 
fusion fascia between the left (posterior) leaf of the sig-
moid mesocolon and the parietal pleura. In addition, arrow 
II shows that the left fusion fascia of Toldt continues to the 

cranial side. In Fig.  3.4  a new fascia is added to the ventral 
side of the deep subperitoneal fascia. This new fascia 
seems to fuse with the deep subperitoneal fascia at its most 
cranial part. In the rectum, this fascia is called the fascia 
propria of the rectum; it is a concept derived from the 
embryological interpretation of organ dominance of the 
autonomic nerve fi bres by Dr. Takahashi [ 6 – 10 ]. At the 
most caudal side the sigmoid fossa becomes wider and 
there may be cases where the fusion fascia is formed on 
both sides (Fig.  3.5 ). In this textbook, the fascia covering 
the mesorectum will be called the fascia propria of the rec-
tum and the continuing fascia from the fascia propria of 
the rectum laterally will be called the neuro- vascular cor-
ridor (For more information, see the Chap.   4    ).

3.5         Operative Procedures (in Men) 

3.5.1     Intraoperative Positions, the Trocar Site 
and Elimination of the Small Intestine 

 (See the Chap.   2    ).  

3.5.2     Operative Procedures 

 Sigmoidectomy is performed using either a lateral or a 
medial approach. In recent years, the medial approach is per-
formed in most facilities. We believe that the idea of ana-
tomical recognition by the lateral approach is indispensable, 
so both approaches are destined to become more accepted. 
The lateral approach is necessary for left colectomy and 

Figure 5

Figure 2

Figure 4

Descending colon

Left fusion fascia of Toldt

Oblique root of the 

Sigmoid fossa

Vertical root of the I

II

Intersigmoid fossa

sigmoid mesocolon

sigmoid mesocolon

  Fig. 3.1    Fascial composition and 
fusion fascia of the sigmoid 
colon. Mobility of the descending 
colon disappears after formation 
of the left fusion fascia of Toldt 
with the left leaf of the 
descending mesocolon fusing to 
the parietal retroperitoneum at the 
end of intestinal rotation. The 
sigmoid colon shows many 
variations depending on its length 
and fl exion. An incomplete fusion 
of the dorsal mesentery and 
retroperitoneum typically results 
in the formation of the fan-shaped 
sigmoid fossa behind the sigmoid 
mesocolon [ 6 , with permission]       
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resection of the splenic fl exure of the colon. In this textbook 
after the description of the medial approach, the lateral 
approach is added as supplementary information. 

3.5.2.1     Dissection and Mobilisation 
of the Sigmoid Colon with the Medial 
Approach 

  Dissection and Mobilisation of the Sigmoid Colon 
from the Medial Side  
  Scope : at the beginning umbilical port, and the right cranial 
port. 

  The operator’s right hand : a electrosurgical knife with 
spatula-type blade. 

  The operator’s left hand : holds the bowel forceps from 
the umbilical port. 

 Tension is required to aid the procedures using the elec-
trosurgical knife in the medial approach. 

 It is a mirror image for the assistant. 
  The assistant’s right hand : almost free (or is used for 

lifting the right caudal rectum to the ventral side with bowel 
forceps). 

Fusion fascia of Toldt

Inferior mesenteric artery

Deep subperitoneal fascia

Superficial subperitoneal fascia
Aorta Left ureter Psoas major muscle

Left spermatic (ovarian) vessel

Sigmoid colon

Toldt’s white line

Superior hypogastric plexus

Right
Left

  Fig. 3.2    Fusion of the sigmoid mesocolon and its cross-sectional view. The  arrows  indicate the dissecting layer between the fusion fascia of Toldt 
and the deep subperitoneal fascia by the lateral approach [ 6 , with permission]       

Fusion fascia of Toldt

Inferior mesenteric artery

Deep subperitoneal fascia

Superficial subperitoneal fascia

Aorta

Left ureter

Psoas major muscle

Left spermatic vessel

Sigmoid colon

Toldt’s white line

Superior hypogastric plexus

Right Left

  Fig. 3.3    Dissecting layer of the sigmoid colon (Incorrect rationale). The consideration for dissection inside the fusion fascia is a fundamental error 
derived from the misunderstanding of the defi nition of the word       
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  The assistant’s left hand : lifts the vascular pedicle of the 
IMA to the ventral-caudal side to form a 30° angle with the 
aorta. 

 The medial approach of the sigmoid colon is ultimately 
the dissection between the fusion fascia of Toldt and the deep 

subperitoneal fascia. Factors that modify this procedure 
include the neuro-vascular corridor and the nerves from the 
inferior mesenteric plexus. The fascia composition in the 
fi eld of view in which the IMA has been lifted ventrally is 
clearly different comparing the cranial and the caudal sides 

Right Left

Sigmoid fossa

Fusion fascia of Toldt

Inferior mesenteric artery

Common iliac artery

Left ureter

Left spermatic vessel

Toldt’s
white line

Deep subperitoneal fascia

Superficial subperitoneal fascia

Psoas major muscle

Hypogastric nerve

Fascia propria of 

Sigmoid colon

the rectum

  Fig. 3.4    Cross-sectional view of the caudal side of the sigmoid fossa. The sigmoid fossa is added and the new fascia is added onto the ventral 
(deeper) side of the deep subperitoneal fascia. It is the fascia propria of the rectum [ 6 , with permission]       

Deep subperitoneal fascia

Sigmoid fossa

Inferior mesenteric artery

Common iliac artery
Left ureter

Left spermatic vessels

Sigmoid colonRight Left

Superficial subperitoneal fascia
Psoas major muscle

Hypogastric nerve

Fascia propria of 

Left fusion fascia of Toldt

the rectum

  Fig. 3.5    Cross-sectional view of the most caudal side of the sigmoid fossa. At the caudal-most side, the sigmoid fossa becomes wider. There may 
be cases where the fusion fascia is formed on both sides       
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of the superior hypogastric plexus. At the cranial side, the 
ventral side of the superior hypogastric plexus is the dissec-
tion plane and the inferior mesenteric plexus should be 
divided around the IMA (Fig.  3.6a ). At the caudal side, the 
neuro-vascular corridor converges to the superior hypogas-
tric plexus and should be divided at two sites (Fig.  3.6b ).

   After incision of the peritoneum at the caudal side, the 
right and left neuro-vascular corridors are divided along the 
fascia propria of the rectum. Then the deep subperitoneal 
fascia is lifted ventrally and is dissected dorsally. Continuing 
the dissection of the deep subperitoneal fascia caudally, the 
sigmoid fossa comes into view. How to deal with these two 
fasciae: two routes can be considered (Fig.  3.6b ). In the 
medial approach, the dissection is performed towards the 

root of the IMA cranially while confi rming the left neuro- 
vascular corridor. In the cranial side of the superior hypogas-
tric plexus, the deep subperitoneal fascia is easily dissected 
from the left fusion fascia of Toldt (Fig.  3.6a ). 

 The vascular pedicle of the IMA is grasped with the assis-
tant’s left forceps and is lifted to the ventral-caudal side to 
form a 30° angle with the aorta with the laparoscope inserted 
in the umbilical port (Fig.  3.7 ). At this time, viewing the right 
rectal peritoneum can confi rm that there is no additional 
branch of vascular pedicle besides the gripped vasculature.

   With the laparoscope inserted in the right cranial port, the 
surgeon’s left hand forceps is inserted in the umbilical port. 
The surgeon palpates the portion of the promontorium with 
the forceps to share the recognition of the anatomy with the 

Deep subperitoneal fascia

Sigmoid fossa

Oblique root

Inferior mesenteric artery

Left spermatic
vessels 

Sigmoid colon

Right
Left

b
Vertical root

Left fusion fascia
of Toldt 

White line
of Toldt 

Left fusion fascia of Toldt

Inferior mesenteric artery

Aorta

Left ureter

Lifting to the 

Left spermatic vessels

Sigmoid colon

Deep subperitoneal 

Superficial subperitoneal 
fascia

Left psoas major muscle

Superior hypogastric plexus

Fascia propria of 

Right Lefta

Medical approach

Fascia propria of the rectum

Left ureter

Two directions of the dissection

Left common iliac artery

Hypogastric nerve

Neuro-vascular corridor

 ventral side

the rectum

fascia

Toldt’s white line 

  Fig. 3.6    Cross-sectional view of the medial approach. The inferior 
mesenteric artery (IMA) has been lifted on the ventral side. In the supe-
rior hypogastric plexus, the dissecting layer is ventral to the plexus ( a ). 

In the dissecting layer of the caudal side, the neuro-vascular corridors 
are divided into two locations and the surgeon can thus enter the ventral 
side of the deep subperitoneal fascia covering the ureter ( b )       
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staff (Fig.  3.7 ). On carefully viewing the sigmoid mesocolon 
at the ventral side of the promontorium, the boundary 
between the parietal and visceral pleura is detected by a 
colour change, and the slightly ventral side of the boundary 
is incised (Fig.  3.7 ). The incision should be as thin as possi-
ble and continue cranially along the IMA. At this point, the 
neuro-vascular corridor exists as a screen with suffi cient 
width ventro-dorsally. 

 The surgeon moves to procedures for identifi ng the fascia 
propria of the rectum at the promontirium portion. There is 
no anatomical landmark to aid in this procedure. The proce-
dure alone is essential to dissect the crude tissue with a right 
angle toward the dorsal side of the rectum that has been lifted 
ventrally (Fig.  3.8b ). After detection of the fascia propria of 
the rectum, the surface of the fascia propria of the rectum is 
maintained and the procedure proceeds cranially, dividing 
the vessels and nerves of the right neuro-vascular corridor 
along the right side of the fasciae. The left neuro-vascular 
corridor should not be incised at this time (Fig.  3.9 ). After 
dividing the vessels and the nerves of the right neuro- vascular 
corridor as far as possible to the cranial side, there is a dense 
tissue around the root of IMA. This is the inferior mesenteric 
plexus with the lumbar splanchnic nerve and the ascending 
branches around the IMA (Fig.  3.10 ). The ascending 
branches along the IMA should be divided.

     After identifying the aortic bifurcation as the anatomical 
landmark, a triangular fascia from the superior hypogastric 
plexus to the fascia propria of the rectum can be identifi ed. It 
is the left neuro-vascular corridor, which contains nerves and 
small vessels (Fig.  3.10 ). The vessels and the nerve of left 
neuro-vascular corridor are divided ventrally from the cra-
nial side (Fig.  3.11 ). After this corridor is incised, it is pos-
sible to identify the deep subperitoneal fascia and the ureter 
that can then be lifted ventrally to the fusion fascia of Toldt. 
Continuing the dissection of the deep subperitoneal fascia 

and the ureter to the dorsal side, typically the sigmoid fossa 
is revealed. How to handle the fasciae of the sigmoid fossa: 
two routes can be considered (Fig.  3.6b ). Normally it is bet-
ter to dissect the dorsal side of the sigmoid fossa and dissect 
the deep subperitoneal fascia as far as possible to the left 
lateral side. In this way, the spermatic vessels are detected on 
the major psoas muscle. If the dissection exceeds these ves-
sels, the medial approach is suffi cient.

   The medial approach is easy to explain using two cross- 
sections, cranial and caudal. At the cranial side, the deep sub-
peritoneal fascia is dissected from the left fusion fascia of 
Toldt that is raised like a screen, so it is possible to enter the 
layer for mobilisation of the sigmoid colon (Figs.  3.10  and 
 3.12 ). At the caudal section, if the neuro-vascular corridor is 
divided, the dissection can be continued towards the dorsal 
side of the left fusion fascia of Toldt and towards the dorsal 
side of the sigmoid fossa; the dissection is continued to 
mobilise the sigmoid colon (Figs.  3.10  and  3.13 ). As a con-
sequence, the left ureter is confi rmed on the dorsal side of the 
deep subperitoneal fascia. Furthermore, it is easier to dissect 
and mobilise from the lateral side if the sigmoid mesocolon 
is suffi ciently dissected.

    A gauze is inserted so as to align the external position as 
a guide of the lateral mobilisation. 

   Dissection and Mobilisation of the Sigmoid Colon 
from the Lateral Side 
  Scope : Umbilicus. 

  The operator’s right hand : a electrosurgical knife with 
spatula-type blade. 

  The operator’s left hand : used to grip the innermost part 
of the serosa of the sigmoid fossa. 

  The assistant’s right hand : bowel forceps. To act as 
counter traction to the operator left hand. 

  The assistant’s left hand : free in this procedure. 

Promontorium

Inferior mesenteric 

Right common iliac artery

Aorta

Lifting the vascular pedicle 

Rectum

to the ventral side

artery

  Fig. 3.7    The start of the division and the dissection from the medial 
side. The surgeon palpates the portion of the promontorium with the 
forceps. On carefully viewing the sigmoid mesocolon at the ventral side 

of the promontorium, the boundary between the parietal and visceral 
pleura is detected by a colour change, and the slightly ventral side of the 
boundary is incised       
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 The lateral dissection of the sigmoid colon is easy to per-
form if the medial dissection is performed suffi ciently lateral 
to the left. After dissection of the sigmoid adhesion to the 
parietal peritoneum, it is possible to fi nd the gauze that has 
been inserted in the medial approach. As the peritoneum in 
the ventral side of the gauze is incised along the sigmoid 
colon, the so-called tunnelling technique can be performed. 
If the gauze cannot be discovered, Toldt’s white line is 
incised as far as possible to the cranial side and the fusion 
fascia of Toldt is dissected medially (Fig.  3.14 ) until the 
gauze can be discovered inside. If the oblique root of the 
sigmoid fossa can be divided, the operative fi eld is spread out 
and it is possible to see the dorsal side of the sigmoid fossa 
(Fig.  3.15 ). In this process, the left ureter is confi rmed in 
view and the route to the pelvic space is always in view. 
Thus, it is possible that the oblique root can be incised in the 

landmark of the bulge of the fatty tissue of the mesocolon 
(Fig.  3.16 ). The mobilisation of the sigmoid colon is 
completed.

     Here, the peritoneal surface on the lateral side of the rec-
tum is in a common fi eld of view with the ureter, and the 
peritoneum lateral to the rectum is cut viewing the ureter. 
This peritoneal cutting continues to the rectovesical pouch as 
far as possible (Fig.  3.17 ). After the incision in the left peri-
toneum of the rectum, the dissection continues in the fossa 
between the ureter and rectum. Consideration of the medial 
surface is very important, as it is the left neuro-vascular cor-
ridor (Fig.  3.18 ). Originally, the fascia covering the mesorec-
tum was called the fascia propria of the rectum. However, Dr. 
Takahashi assumed the fascia that is located on the dorsal 
side of the rectum continues towards the deep subperitoneal 
fascia caudally, as the rectosacral ligament. The fascia turns 

Inferior mesenteric vessels
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Rectum

Left hypogastric 
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  Fig. 3.8    Cross-section view of the division and the dissection from the 
medial side. The surgeon moves to standard procedures for identifying 
the fascia propria of the rectum at the promontorium portion ( b ). There 

is no anatomical landmark to aid in this procedure. Only the procedure 
is essential to dissect the crude tissue with a right angle toward the 
dorsal side of the rectum that has been lifted ventrally       
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up symmetrically from the rectosacral ligament to the supe-
rior hypogastric plexus, narrows and fuses to the deep sub-
peritoneal fascia again at the same site. According to Dr. 
Takahashi, the fascia from the rectosacral ligament to the 
superior hypogastric plexus is called the fascia propria of the 
rectum [ 7 – 11 ] (Fig.  3.19 ). In this textbook, the fascia cover-
ing the mesorectum is called the fascia propria of the rectum, 
and the continued fascia from the fascia propria of the rec-
tum laterally is called “the neuro-vascular corridor”.

3.5.2.2           Lymph Node Dissection at the Root 
of the IMA 

  Scope : right cranial port. 
  The operator’s right hand : Ultrasonically activated 

device (USAD). 

 Incision of the plexus around the IMA. 
  The operator’s left hand : Insertion of the bowel forceps 

from the umbilical port. 
 It does a fi ne operation to help the procedures of the 

USAD. 
 It is the mirror image for the assistant. 
  The assistant’s right hand : almost free (or removes the 

small intestine). 
  The assistant’s right hand : used for lifting the vascular 

pedicle of the IMA to the ventral-caudal side to form a 30° 
angle with the aorta using forceps. 

 According to the lymph node dissection of the cancer, the 
area of the lymph node dissection is decided beforehand. 
High tie operation requires the division of the IMA at the 
root and the dissection of the lymph node at the root of the 

Promontrium

Inferior mesenteric 

Right common iliac artery

Left common iliac artery

Aorta

Aortic bifurcation

Lifting the vascular pedicle
Rectum

Superior hypogastric
plexus

Left hypogastric nerve

Right hypogastric nerve

Fascia propria of 
      the rectum

 artery

to the ventral side
Left neuro-vascular
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  Fig. 3.9    Dissecting of the fascia propria of the rectum leading to the 
superior hypogastric plexus. After detection of the fascia propria of the 
rectum, the surface of the fascia propria of the rectum is maintained, 

and the procedure proceeds cranially, dividing the vessels and nerves of 
the neuro-vascular corridor along the right side of the fascia. The left 
neuro-vascular corridor should not be incised       
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Inferior mesenteric plexus

  Fig. 3.10    The inferior mesenteric 
plexus with lumbar splanchnic 
nerve. After dividing the vessels 
and the nerves of the neuro- 
vascular corridor as much as 
possible, there is a dense tissue 
around the root of the inferior 
mesenteric artery (IMA). This is 
the inferior mesenteric plexus 
with lumbar splanchnic nerve and 
the ascending branches around the 
IMA       
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  Fig. 3.11    Dissection of the left neuro-vascular corridor. After viewing the aortic bifurcation anatomical landmark, the vessels and the nerve of left 
neuro-vascular corridor are divided at the ventral side from the cranial side       
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  Fig. 3.12    Cross-section of the 
dissection of the sigmoid 
mesocolon (cranial side). At the 
cranial side, the deep 
subperitoneal fascia is dissected 
from the left fusion fascia of Toldt 
that is raised like a screen, so it is 
possible to enter the mobilisation 
layer for mobilisation of the 
sigmoid colon       
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Deep subperitoneal fascia
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  Fig. 3.13    Cross-section of the dissection of the sigmoid mesocolon 
(caudal side). At the caudal section, if the neuro-vascular corridor is 
divided, the dissection can be continued towards the dorsal side of the 

left fusion fascia of Toldt and towards the dorsal side of the sigmoid 
fossa; the dissection is continued to mobilise the sigmoid colon       
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  Fig. 3.14    Incising the Toldt’s 
white line in the lateral side of 
the sigmoid colon. As the 
peritoneum in the ventral side of 
the gauze is incised along the 
sigmoid colon, the so-called 
tunnelling technique can be 
performed. If the gauze cannot be 
discovered, the Toldt’s white line 
is incised as far as possible to the 
cranial side and the fusion fascia 
of Toldt is dissected medially       
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IMA. It is a principle to be low tie operation that can pre-
serve the LCA for the blood fl ow to the colon. Sometimes, 
sampling of the lymph nodes at the root of the IMA is 
performed. 

 In the high tie dissection, this requires extending the sev-
ering of the sigmoid mesocolon to the root of the IMA. A 
nerve bundle from the inferior mesenteric plexus on the right 
side of the IMA is divided with the USAD; the IMA is 
exposed except on the left side; the artery is dissected with 
dissecting forceps, clamped with three Hem-o-lok™ clips 
(Weck/Telefl ex Medical, USA); and the artery is divided 
(Fig.  3.20 ).

   The assistant’s right hand forceps grasps the sigmoid 
mesocolon to hold the fusion fascia of Toldt like a screen. 

There is a nerve arcade from the lumbar splanchnic nerve to 
the superior hypogastric plexus on the left side of the 
IMA. When the nerve is dissected and dropped from the left 
fusion fascia of Toldt to be preserved dorsally, the dissecting 
plane between the fusion fascia of Toldt and the deep sub-
peritoneal fascia continues to be dissected. Along this course 
the inferior mesenteric vein (IMV) is freed and divided using 
Hem-o-lok™ clips. 

 In the low tight dissection, the procedure is identical up to 
the exposure of the IMA. Next, the scope is inserted from the 
umbilical port, and the LCA branching from the IMA is 
detected. The plexus around the LCA is incised along the 
LCA to expose the LCA. Lymph node dissection around the 
LCA is performed and the LCA and the branches from the 

Fusion fascia of Toldt

Peritoneum

Oblique root

Deep subperitoneal fascia

Spermatic vessels

Ureter

Sigmoid fossa
Vertical root

Right Left

Spermatic vessels
Incision line

Dorsal peritoneum of Fusion fascia of Toldt

Inferior epigastric vessels

the sigmoid fossa

  Fig. 3.15    Dissection and incision of the sigmoid fossa. If the oblique root of the sigmoid fossa can be divided, the operative fi eld is spread out and 
it is possible to see the dorsal side of the sigmoid fossa       
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  Fig. 3.16    Visual confi rmation of 
the ureter. The left ureter 
landmark is identifi ed and the 
route to the pelvic space is always 
in view. Thus, it is possible that 
the oblique root can be incised at 
the landmark of the bulge of the 
fatty tissue of the mesocolon       

 

 

3.5 Operative Procedures (in Men)



30

Neuro-vascular 
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Rectum

Rectum

Peritoneum in the lt.lateral
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Fascia propria of the rectum

Right hypogastric nerve

Left hypogastric nerve

Deep subperitoneal 

Left ureter

Right ureter

of the rectum
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Lifting to the ventral side

  Fig. 3.17    Incision of the peritoneum on the left lateral side of the rec-
tum. The peritoneal surface lateral to the rectum is a common fi eld of 
view of the ureter, and the peritoneum lateral to the rectum is cut view-

ing the ureter. This peritoneal cutting continues to the rectovesical 
pouch as far as possible       
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  Fig. 3.18    Further dissection of the left lateral side of the rectum. After incision in the left peritoneum of the rectum, the dissection continues in 
the fossa between the ureter and rectum. Consideration of the medial surface is very important; this is the left neuro-vascular corridor       
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LCA are suffi ciently dissected. The IMV is dissected just 
lateral to the LCA. The IMA just distal from the LCA and the 
IMV are divided using with Hem-o-lok™ clips (Fig.  3.21 ). 
Of course, the IMA and the IMV are simultaneously divided 
with Laparoscopic GIA™ (Fig.  3.22 ).

3.5.2.3         Dissection and Mobilisation 
of the Sigmoid Colon with the Lateral 
Approach (Supplementary) 

   Dissection and Mobilisation of the Sigmoid Colon 
from the Lateral Side 
  Scope : umbilicus. 

  The operator’s right hand : a electrosurgical knife with 
spatula-type blade. 

  The operator’s left hand : bowel forceps. 
  The assistant’s right hand : bowel forceps. Provides 

counter-traction to the operator’s left hand. 
  The assistant’s left hand : free in this procedure. 
 First, the size of the sigmoid fossa should be determined. 

Without being able to visually verify the adhesion of the 
caudal-lateral side of the sigmoid colon, the surgeon should 
focus on the Toldt’s white-line at the cranial-lateral side of 
the most ventral side of the major psoas muscle. A sheet of 
the serosa is cut with an electrosurgical knife with spatula- 
type blade from this portion (Fig.  3.23 ). This incision is per-
formed laterally of Toldt’s white line because of the 
correction of the fascia layer is subsequently easier.

   The ventral side of the deep subperitoneal fascia is 
exposed and dissected continuously. In this situation the 
“picking-up and cutting the part” procedure is not suitable. It 

is better to prepare the surface of the deep subperitoneal fas-
cia with an assistant. Dissection of the descending colon is 
performed to dissect as far as possible toward the cranial 
side. In the dissecting procedure at this point, although the 
surgeon may see many fascial layers in the colonic side, con-
siderations concerning of the fascia of this part will be 
described later. Dissection is performed while keeping the 
ventral side of the deep subperitoneal fascia covering the 
spermatic vessels. 

 The port of the surgeon’s left hand present at the height of 
the umbilicus is matched to the iliac crest, which is the bound-
ary between the sigmoid colon and the descending colon 
according to the JCCC defi nition [ 1 ]. Therefore, using this 
reference, following the dissection the sigmoid mesocolon 
and the descending mesocolon enough to cranial side, the dis-
section of the sigmoid mesocolon is performed caudally. In 
this process, it is already possible to confi rm the spermatic 
vessels. At this point, it has often been suggested to check the 
ureter, however it is not always possible to confi rm the posi-
tion of the ureter. This is because the sigmoid fossa is located 
there and its size varies based on the fusion between the pos-
terior leaf of the sigmoid mesocolon and retroperitoneum. 

 Here, using both hands of the assistant, an appropriate 
operative fi eld will be formed to dissect the sigmoid fossa. 

  Scope : umbilicus. 
  The operator’s right hand : a electrosurgical knife with 

spatula-type blade. 
  The operator left’s hand : grips the innermost serosa of 

the sigmoid fossa. 
  The assistant’s right hand : is used for traction of the 

rectum to the cranial side. 

Flexure from the deep subperitoneal fasia to the fascia propria of the rectum

Urinary bladder

Rectum

Sigmoid colon

Aorta

Deep subperitoneal fascia

Inferior mesenteric artery

Superficial subperitoneal fascia

Fascia propria of the rectum and neuro-vascular corridor

  Fig. 3.19    Relationship between the overall picture of the fascia pro-
pria of the rectum and the deep subperitoneal fascia. Dr. Takahashi 
assumed that the fascia that is located on the dorsal side of the rectum 
continues towards the deep subperitoneal fascia caudally, as the recto-
sacral ligament. The fascia symmetrically turns up from the rectosacral 

ligament to the superior hypogastric plexus, narrows and fuses with the 
deep subperitoneal fascia again at the same site. According to Dr. 
Takahashi, the fascia from the rectosacral ligament to the superior 
hypogastric plexus is called the fascia propria of the rectum [ 6 , with 
permission]       
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  Fig. 3.20    Procedures of the high tie lymph node dissection. In the high 
tie dissection, the severing of the sigmoid mesocolon needs to extend 
towards the root of the inferior mesenteric artery (IMA). A nerve bundle 
from the inferior mesenteric plexus on the right side of the IMA is 

divided with an USAD ( b ), the IMA is exposed except on the left side. 
The artery is dissected with dissecting forceps, clamped with three 
Hem-o- lok™ clips, and the artery is divided ( a )       
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Fascia propria of the rectum

Ultrasonically activated device

（USAD）

Aorta

3rd portion of the duodenum

Inferior mesenteric artery

Left colic artery

Inferior mesenteric artery

Aorta

Hemo-o-lok®

a
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  Fig. 3.21    Procedures of the low tie central lymph node dissection. In 
the low tie dissection, the procedure is same as the high tie procedure 
up to the exposure of the inferior mesenteric artery (IMA) ( a ). The left 
colic artery branching from the IMA is detected. The plexus around the 
left colic artery (LCA) is incised along the LCA to expose the 

LCA. The lymph node harvest around the LCA is performed and the 
LCA and the ramus from the LCA are suffi ciently dissected. The IMA 
just distal from the LCA and the IMV are divided using with Hem-o- 
lok™ clips ( b )       
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  The assistant’s left hand : grips the lateral side of the 
serosa of the sigmoid fossa. 

 The sigmoid fossa is the site where the fusion fascia of 
Toldt is not formed. The oblique root of sigmoid colon is the 
boundary between the left (dorsal) leaf of the sigmoid meso-
colon and the parietal retroperitoneum of the sigmoid fossa. 
The cutting line can be recognised as a white line (Fig.  3.24 ). 
The boundary of the oblique root is cut near the mesocolon. 
While the assistant pulls the peritoneum of the sigmoid fossa 
from the lateral-ventral side, the surgeon cuts from the oblique 
root to the vertical root between the sigmoid mesocolon and 
retroperitoneum to reach the lateral border of the rectum. Once 
the bulge of the sigmoid mesocolon is dissected along the 
medial-cranial side, it is possible to identify the ureter, which 
is covered with the deep subperitoneal fascia (Fig.  3.25 ).

    When the sigmoid fossa is narrow or missing, it must be 
dissected from the lateral side and mobilised with the sig-
moid mesocolon (Fig.  3.26a ). However, in this case, care 
must be taken not to proceed to the dorsal side of the ureter 
(Fig.  3.26b ).

      Dissection and Mobilisation of the Sigmoid Colon 
from the Medical Side 
 Following the lateral approach of the sigmoid colon, the 
medial approach can begin. The relationship between the 
root of the sigmoid fossa and the bilateral neuro-vascular 
corridor is shown in Fig.  3.27 . The dissection route at the 
cranial and caudal sides is shown in Fig.  3.28 .

    For this dissection, the surgeon feels there is a sheet of 
deviation occurring between the medial dissected plane and 

Right

Aorta

Left colic artery

Inferior mesenteric 

Left fusion fascia of Toldt

Inferior mesenteric artery

Aorta Left ureter
Right ureter

Left

Opened sigmoid fossa

Sigmoid colon

artery

  Fig. 3.22    Low tie for the lymph 
node dissection with Endo 
GIA™. The inferior mesenteric 
artery (IMA) and the IMV are 
simultaneously able to be divided 
using Laparoscopic GIA™       
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Spermatic vessels

Inferior epigastric vessels
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  Fig. 3.23    Incising the Toldt’s  white line  on the lateral side of the sigmoid colon. The Toldt’s  white line  is incised as far as possible cranially from 
the most ventral part of the major psoas muscle. It is better to incise the lateral side of the  white line  because it is easy to correct the dissecting layer       
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the lateral dissected plane. In this regard, an explanation 
has been proposed whereby the former is the dissection of 
the ventral side of the deep subperitoneal fascia and the lat-
ter occurs inside of the fusion fascia of Toldt (Fig.  3.29 ). 
However, this is considered an error in light of the defi nition 
of the fusion fascia. Please see the supplementary informa-
tion in the lateral approach section (For more information, 
refer to the Chap.   9    ).

   Obese patients, especially those with central obesity, have 
notable amounts of fatty tissue behind the deep subperitoneal 
fascia. This is a case in which the spermatic vessels and the 
ureter cannot be identifi ed. In this case, it is necessary to 
recognize that the oblique root, the vertical root, and the 
bulge of left fusion fascia of Toldt on the side of sigmoid 
mesocolon are the only anatomical indicators. 

 The above procedure is a basic procedure also suitable for 
the dissection of the left colon and the splenic fl exure. 
Therefore, it is preferred to use the lateral approach for the 
dissection of the sigmoid colon, which means that under-
standing half of the approach to the splenic fl exure this paves 
the way to left colectomy.   

3.5.2.4     Dissection of the Dorsal Side 
of the Rectum 

  Scope : umbilicus. 
  The operator’s right hand : a electrosurgical knife with 

spatula-type blade. 
  The operator’s left hand : spreads the procedure, espe-

cially in the dissection of the fascia propria of the rectum and 
repeatedly catches the parts the right hand has dissected. 

Urinary bladder

Rectum

Pelvic plexus

Surgical neuro-
vascular bundle

S4

S4

S3

S3

S2

S2

Sigmoid colon

Aorta

Superior hypogastric nerve

Deep subperitoneal
fascia

ArteryInferior mesenteric
artery

Lumbar splanchnic nerve

Flexure from deep subperitoneal fascia
to fascia propria of the rectum

(Recto-sacral ligament)

Superficial subperitoneal fascia

Fascia propria of the rectum and Neuro-bascular corridor

Left hypogastric nerve

Pelvic splanchnic nerve

  Fig. 3.24    Dissection and incision of the sigmoid fossa. Incision is performed near the oblique root of the sigmoid fossa. The incisional line can 
be recognized as a  white line        
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  Fig. 3.25    Visual confi rmation of 
the ureter. Incision from the 
oblique to the vertical root of the 
sigmoid fossa, it is possible to 
reach the peritoneum on the 
lateral side of the rectum. Once 
dissecting the bulge of the 
sigmoid mesocolon to the 
medial-cranial side, it is possible 
to identify the ureter, which is 
covered with the deep 
subperitoneal fascia       
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  Fig. 3.27    Cross-sectional view of the dissection and mobilisation by using the lateral approach. Following the lateral approach of the sigmoid colon, 
the medial dissection is begun. The relationship between the root of the sigmoid fossa and the bilateral neuro-vascular corridor is shown ( a ,  b )       
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  Fig. 3.26    Dissection and incision of the sigmoid fossa. When the sigmoid fossa is narrow or missing, it should be dissected from the lateral side 
and mobilised with the sigmoid mesocolon ( a ). However, in this case care must be taken not to proceed to the dorsal side of the ureter ( b )       
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  The assistant’s right hand : spreads out the operative fi eld. 
  The assistant’s left hand : maintains the ventral traction 

of the fascia propria of the rectum. 
 After ligation of the vessels and the dissection and mobili-

sation of the sigmoid colon, the view shifts to the pelvic 
space. Again, the incised bilateral peritoneum of the rectum 
is divided further. In this process, it is important for the assis-
tant to spread out the dorsal side of the rectum. More specifi -
cally, while the cranial side of the division of the vessels is 
held by the assistant’s right hand, the fascia propria of the 
rectum, which has already been partially  dissected, is grasped 
and lifted ventrally with the assistant’s left hand. As a result, 
the crotch portion is Y-shaped, formed by the hypogastric 
nerve and the superior hypogastric plexus, and appears in the 
operative fi eld on the dorsal side of the rectum. Dissection of 
the fascia propria of the rectum in the dorsal-midline pro-
ceeds as far as necessary; the rectal branches of the hypogas-

tric nerves are extended repeatedly and are divided near the 
rectal attachment. Subsequently, the bilateral peritoneum of 
the rectum is divided (Fig.  3.30 ).

3.5.2.5        Division of the Sigmoid Colon or 
the Rectum at the Anal Side 

  Scope : umbilicus. 
  The operator’s right hand : USAD. 
  The operator’s left hand : makes a surgical plane of the 

mesorectum with the assistant’s right hand for division. 
  The assistant’s right hand : spreads out the mesorectum. 
  The assistant’s left hand : performs traction of the rec-

tum to the cranial and ventral sides. 
 In the ventral view of the rectum with laparoscopy, the 

anal distance from the lesion is measured by the Sizer™, and 
the part is marked with a Hernia stapler™. This Hernia sta-
pler™ is the indication to divide the rectum. 
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  Fig. 3.28    Cross-sectional view of the dissection route at the cranial ( a ) and caudal ( b ) sides by using the lateral approach. The dissection route at 
the cranial and caudal sides is shown       
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Left fusion fascia of Toldt

Sigmoid colon

Approach from the lateral side

Approach from 
the medial side 

Deep subperitoneal fascia

Superficial subperitoneal fascia Aorta

Left ureter Left spermatic vessels

Superior hypogastric plexus

Toldt’s
white line

  Fig. 3.29    Dissecting layer of the sigmoid colon (Incorrect rationale). 
The surgeon feels there is a sheet of deviation occurring between the 
medial dissected plane and the lateral dissected plane. In this regard, 
there has been an explanation that the former is the dissection of the 

ventral side of the deep subperitoneal fascia and the latter is inside of 
the fusion fascia of Toldt. However, this is erroneous in light of the defi -
nition of the fusion fascia       
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Lifting to the ventral and caudal side

Lifting to the ventral and caudal side

Hypogastric nerve
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Hypogastric nerve
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After dissecting ∗ portion dorsally, the rectal  
branches from the hypogastric nerves are 
prolonged and divided in the direction of the
arrow.

artery

the rectum

  Fig. 3.30    Field of view and the dissection of the dorsal side of the 
rectum. It is important for the assistant to spread out the dorsal side of 
the rectum suffi ciently. The crotch portion is Y-shaped, which is formed 
by the hypogastric nerve and the superior hypogastric plexus apparently 

located in the operative fi eld in the dorsal side of the rectum. Dissection 
of the fascia propria of the rectum in the dorsal-midline proceeds as far 
as required, and the rectal ramus of the hypogastric nerves are pro-
longed and divided near the rectal attachment       
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 In preparation for the division of the mesorectum is spread 
out with the assistant’s hands and is divided with the USAD 
(Fig.  3.31 a). Immediately outside the serosa, where the mus-
cle layer can be seen, the serosa is incised along the rectum. 
Dissecting between the mesorectum and the muscle layer, the 
terminal vessel is then sealed with the USAD. After sealing the 
vessels there are loose areas to dissect (Fig.  3.31 b). In addi-
tion, immediately outside, the serosa is incised by the same 
technique and the muscle layer is exposed. Subsequently in the 
dorsal view of the rectum, the mesorectum is dissected from 
the muscular layer and divided by the USAD. Viewing the left 
incisional line, the division of the mesorectum is completed.

    Scope : umbilicus. 
  The operator’s right hand : Endo-GIA™. 
  The operator’s left hand : holds the forceps or Clamp 

forceps™. 
  The assistant’s right hand : removes the surrounding tissue. 

  The assistant’s left hand : maintains traction of the sig-
moid colon or the rectum to the cranial side. 

 Grasping is achieved on the cranial side of the incisional 
portion with Clamp forceps™ from the left cranial port; the 
sigmoid colon or the rectum is divided along Clamp for-
ceps™ with the End-GIA™ (Fig.  3.32 ).

3.5.2.6        The Procedure from the Auxiliary Incision 
 The incision of the left lower port is extended about 5 cm and 
the LapDisc™ is mounted on the wound. Holding the anal 
side of the sigmoid colon and retracting it to the outside of 
the abdomen, the sigmoid colon is excised with a purse- string 
instrument™ after division of the mesocolon for the lymph 
node dissection. The anvil head of the PCEEA™ (Premium 
circular end-to-end anastomosis™) is equipped with a purse 
string suture (Fig.  3.33 ). The anvil head is returned to the 
abdominal cavity following closure of the LapDisc™.

Vasa recta

Muscle layera b

Rectum

Superior rectal artery 

Muscle layer

Vasa recta

  Fig. 3.31    Incision of the serosa of the rectum and dissection between 
the mesorectum and the muscle layer of the rectum. In preparation for 
the division of the mesorectum ( a ), just outside serosa, where the mus-
cle layer can be seen through the serosa, is incised along the rectum. 

Dissecting between the mesorectum and the muscle layer, the terminal 
vessels are sealed with USAD. After sealing, the mesorectum is dis-
sected and divided ( b )       
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3.5.2.7        Anastomosis 
  Scope : umbilicus. 

 It reveals the anastomotic site during anastomosis forma-
tion angle by the scope. 

  The operator’s right hand : operates the anvil head of the 
circular stapler (Endo-GIA™) using forceps or the anvil 
forceps. 

  The operator left hand : almost free. 
  The assistant’s right hand : removes the surrounding 

tissue. 
  The assistant’s left hand : removes the surrounding 

tissue. 
 Following establishment of re-pneumoperitoneum, the 

anvil head is coupled with a circular end-to-end anastomotic 
instrument (PCEEA™) with forceps or anvil forceps, and the 
double stapling technique is performed in laparoscopy. 

 The anastomosis instrument is carefully inserted into the 
anal canal and the centre rod should penetrate the centre of 
the stump near the staple line. It is important to avoid torsion 
of the intestine and pinching of tissue into the anastomosis. 
The double stapling technique is completed (Fig.  3.34 ).

Endo–GIA

Clamp forceps

  Fig. 3.32    Division of the intestine of the anal side. Grasping the cra-
nial side of the incisional portion with Clamp forceps™ from the left 
cranial port, the rectum is divided along guided by Clamp forceps™ 
and with End-GIA™       

Anvil head

Purse string suture

Alice forceps

LapDisc

  Fig. 3.33    The procedure by auxiliary incision. The anvil head of the 
PCEEA™ (Premium circular end-to-end anastomosis)™ is equipped 
with purse string suture       

Anvil forceps

Stapler line

  Fig. 3.34    Intestinal anastomosis with double stapling technique. The 
anvil head is coupled with a circular end-to-end anastomotic instrument 
(PCEEA™) with forceps or anvil forceps, and the double stapling tech-
nique is used to perform laparoscopy       
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3.5.2.8        Drain Insertion and Wound Closure 
 After anastomosis, the Dual Drain™ is inserted into the left 
upper port to the lowest portion of the pelvic space. The port 
site incision is closed with sutures. The left lower incision is 
closed with 0 PDS-II, and the skin is closed with a skin sta-
pler or subcuticular 4–0 PDS-II sutures.    

3.6     How to Understand the Fascial 
Composition 

 For dissection procedures of the sigmoid mesocolon from 
the retroperitoneum in sigmoid colon cancer, the lateral 
approach and the medial approach have been described using 
the cross-sectional view. Although the anatomy of this area is 
simple compared to the anatomy of the stomach, there are 
many concepts that have caused confusion. This is a problem 
that should be resolved. 

 When the fascial composition is considered, Tobin et al. 
[ 12 ] and Sato [ 13 ] offer a theory on the generation of the 
gastrointestinal tract, especially the basic fascial composi-
tion around the body circumference. In this interpretation, 
the fascial composition of the sigmoid colon shows the con-
tinuity with the entire colon. This continuity should always 
be recalled during general abdominal surgery. 

3.6.1     Deep Subperitoneal Fascia 

 While the dissection between the fusion fascia of Toldt and 
the deep subperitoneal fascia is performed, additional fascia 
may be considered in the mesocolon side. However, sur-
geons should not consider the fascia encountered intraopera-
tively as an artifact. What is important here is not the fi nding 
of the number of fasciae, but identifying the correct layer 
according to the fascia as an anatomical landmark. Therefore 
the landmark of the lateral approach is the deep subperito-
neal fascia present in the ventral side of the spermatic vessels 
and the ureter. However, the landmark of the medial approach 
is the left fusion fascia of Toldt and the fascia continuing 
from the fascia propria of the rectum, that is “the neuro- 
vascular corridor”. 

 It should be noted that “ureter-hypogastric fascia” is used 
to denote the pelvic cavity instead of the deep subperitoneal 
fascia, but is inappropriate terminology because the ureter 
and the hypogastric nerve are completely unrelated. “Pre- 
hypogastric fascia” is used instead of the fascia propria of the 
rectum, which is also inappropriate because the description 
of the origin of the fascia in the ventral side of the hypogas-
tric nerve is not present. Aside from the arbitrary terminol-
ogy, it is considered that the term is not to be adopted since 
there is no precise defi nition of the word. 

 Due to the variation of the fusion between the left (dorsal) 
leaf of the sigmoid mesocolon and the retroperitoneum, the 
sigmoid fossa is formed. It is for this reason that the concept 
of the dissection of the sigmoid colon from the retroperito-
neum is diffi cult. The sigmoid fossa has an oblique root and 
a vertical root, the ventral side is the left (dorsal) leaf of the 
sigmoid mesocolon, and the dorsal side is the parietal perito-
neum. Therefore, the lateral approach does not include the 
total resection of the sigmoid fossa but the division of the 
sigmoid fossa along the oblique root and the vertical root. 
Thus, these procedures can lead to the identifi cation of the 
ureter.  

3.6.2     Fascial Composition of the Dorsal Side 
of the Rectum – The Fascia Propria 
of the Rectum 

 In further considering the sigmoid colon, it is essential to 
understand the fascial composition of the dorsal side of the 
rectum. The important fascia is the fascia propria of the rec-
tum that acts as a landmark for the dissection of the dorsal 
rectum. The fascia may also be referred to in different ways, 
however herein it is defi ned as the innermost fascia wrapping 
the around the mesorectum. Although the relationship 
between the fascia and the subperitoneal fascia is well defi ned, 
it is not as clear for the sigmoid colon and the understanding 
of the fascia composition of this part is unsatisfactory. In the 
interpretation of basic fascial composition around the body 
circumference by Tobin et al. [ 12 ] and Satoh [ 13 ], no fascia 
other than the two subperitoneal fasciae in the subperitoneal 
space are considered present. Thus, the fascia propria of the 
rectum should be considered as the third fascia. Of course, if 
the description of the fascial composition in the pelvic space 
is not made with the uniformity of the abdomen, the fascial 
interpretation of the cylindrical structure is biased. Therefore, 
while the parietal pelvic fascia continuing from the superfi -
cial subperitoneal fascia and the visceral pelvic fascia con-
tinuing from the deep fascia are indispensable they are not 
related to each other. This is a major principle in the attempt 
to try to understand the fascia composition in the pelvic space 
and the fascia composition of the entire trunk. It must be con-
sidered the origin of the fascia propria of the rectum as this 
basis [ 14 ]. (For more information, refer to the Chap.   4    ).  

3.6.3     Anatomical Landmarks in the Medial 
Approach 

 In the medial approach the anatomical landmark for the peri-
toneal incision is the promontorium located behind the IMA 
pedicle. Carefully viewing the sigmoid mesocolon at the 
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ventral side of the promontorium, the boundary between the 
parietal and visceral pleura is detected by a colour change, 
and the marginal ventral side of the boundary is incised. The 
medial approach is the dissection of the fascial composition 
from behind the IMA pedicle to the sigmoid fossa. To be able 
to identify the fascia propria of the rectum dorsally to the 
rectum, a very useful dissection procedure is to proceed cra-
nially dividing the vessels and nerves of the neuro-vascular 
corridor along the right side of the fascia propria of the rec-
tum. After dividing the left neuro-vascular corridor, a space 
is obtained between the fusion fascia of Toldt and the deep 
subperitoneal fascia.  

3.6.4     Anatomical Landmarks in the Lateral 
Approach 

 In the lateral approach it is important to incise Toldt’s 
white line as far as possible cranially. The dissection main-
tains the surface of the deep subperitoneal fascia ventral to 
the spermatic vessels as the only landmark. Subsequently, 
the  dissection of the dorsal peritoneum of the sigmoid 
fossa is continued and the oblique and the vertical roots 
are incised to detect the ureter. It enables the operator to 
reach the correct left neuro-vascular corridor. Without the 
detection of the spermatic vessels, the bulge of the fatty 
tissue covered with the fusion fascia and the oblique, and 
the vertical roots are considered the only landmarks to dis-
sect the correct plane especially for those with central 
obesity. 

 In this chapter, we have described laparoscopic sigmoid-
ectomy. Even when selecting the desired approach, there can 
be no progress in surgery without a proper understanding of 
the defi nitions and terminology or of the clinical anatomy.       
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      Laparoscopic Low Anterior Resection 
of the Rectum                     

4.1               Introduction 

 Outcomes of rectal cancer treatment depend on the operative 
technique adopted. Complications vary, and can occur dur-
ing mobilisation of the rectum, with damage to the ureter, the 
autonomic nerves, and the rectum itself. Complication rates 
can be reduced by careful dissection of the correct tissue 
plane in the pelvic space. To date, fascial composition of the 
pelvic space has been studied based on clinical anatomy and 
histological examination of cadaveric specimens. However, 
clarifi cation of fascial composition is clearly limited, to a 
certain extent, in histological examinations compared with 
clinical anatomy. Some degree of dissociation must exist 
between the histological examination and clinical anatomy. 
Surgeons should not consider fascia encountered intraopera-
tively as an artefact. To address these diffi cult issues, consid-
erations should be made purely from the perspective of 
clinical anatomy. Originally, the trunk was embryologically 
regarded as a multi-layered structure (in analogy like an 
onion) [ 1 ]. Understanding the fascial composition of the 
abdomen is comparatively easy when approached from this 
perspective. If this theory is adapted to the pelvic space in 
order to avoid antilogy, an understanding of the fascial com-
position of the pelvic space should also be possible (See the 
Chap.   1    ).  

4.2     Resection Range and Degree 
of the Lymph Node Dissection 

 Laparoscopic low anterior resection (LapLAR) compared 
with LAR with laparotomy is similar in terms of the resec-
tion range and the degree of lymph node dissection, except 
for their respective approach to the abdominal cavity. Lymph 
node dissection of the rectum is performed based on lymph 
node mapping information obtained by computed tomogra-
phy (CT) imaging studies that have improved to suffi ciently 
high quality to detect lymph nodes. There are only a few 
patients indicated for high tie operation performed with 

division the root of the inferior mesenteric artery (IMA) for 
lymph node dissection at the root of IMA. Low tie opera-
tion, which is reserved for inferior mesenteric root nodes 
and the left colic artery, is a suitable dissection procedure 
for most cases of rectal cancer.  

4.3     Fascial Composition and Fusion 
Fascia of the Rectum 

 In order to match the surgical procedure with knowledge of 
the clinical anatomy, it is essential to have a basic knowledge 
of gastrointestinal embryology. In other words, an under-
standing of the embryonic peritoneal placement and the rela-
tion to the body wall, as well as the resulting clinical anatomy 
obtained from the knowledge of the fusion concepts are 
essential (See the Chap.   1    ). 

 The pelvic fascial composition will be discussed below 
with a cross-sectional view of the pelvis from the cranial side 
to the caudal side (Fig.  4.1 ). However, it should be noted that 
operative procedure begins at the promontory and is often in 
the order (2)(1)(3)(4)(5).

4.3.1       Level of Aortic Bifurcation (Fig.  4.1  (1)) 

 The superior hypogastric plexus divides to form the right and 
left hypogastric nerves in the caudal centre of the aorta. A 
fascia is present at the ventral (deeper) side of the deep sub-
peritoneal fascia that covers the ureter and the aortic bifurca-
tion (Fig.  4.2 ). This fascia fuses to the deep subperitoneal 
fascia in the most cranial part, and is called the fascia propria 
of the rectum. The deepest fascia is thought to be the fascia 
propria of the rectum according to Dr. Takahashi, based on 
his concept derived from embryological considerations of 
organ dominance of the autonomic nerve fi bres [ 3 – 7 ]. The 
deep subperitoneal fascia turns back to the cranial side as the 
recto-sacral ligament and forms the fascia propria of the rec-
tum (Fig.  4.3 ). The fascia propria of the rectum then 

  4
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 converges towards and fuses with the deep subperitoneal fas-
cia at the superior hypogastric plexus (Fig.  4.4 ). However, as 
this part is located on the dorsal side of the sigmoid mesoco-
lon, there may be notable resistance for acceptance of the 
term if given the name the fascia propria of the rectum. The 
reason for this will be explained later.

4.3.2          Level of the Promontorium (Fig.  4.1  (2)) 

 This represents the starting point for the medial approach 
in LapLAR (Fig.  4.5b , arrow). The space between the 
deep subperitoneal fascia and the fascia propria of the rec-
tum broadens (Fig.  4.5a ). At this level the recto-sigmoidal 
mesenterium is markedly shortened (Fig.  4.5a ). This sec-
tion originates from the fascial propria of the rectum and 
the neuro-vascular corridor. In other words, this is the 
portion that lines the mesorectum and the corridor of the 
neural branches from the hypogastric nerve (Fig.  4.5b ).

Peritoneal reflection

Sacrum

5th lumbar spine

4th lumbar spine

Aortic bifurcation

AortaSigmoid colon

Rectum

(4)
(5)

(3)

(2)

(1)

Caudal side

Cranial side

  Fig. 4.1    Cross-sectional view of the pelvic space. The pelvic fascial 
composition will be discussed with a cross-sectional view of the pelvis 
from the cranial side to the caudal side. However, it should be noted that 
the operative procedure begins at the promontory and is often in the 
order ( 2 )( 1 )( 3 )( 4 )( 5 ) [ 2 , with permission]       
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  Fig. 4.2    Level of the aortic 
bifurcation (Fig.  4.1  (1)). The 
superior hypogastric plexus 
divides to form the right and left 
hypogastric nerves in the caudal 
centre of the aorta. A fascia is 
present at the ventral (deeper) 
side of the deep subperitoneal 
fascia that covers the ureter and 
the aortic bifurcation. This fascia 
fuses to the deep subperitoneal 
fascia in the most cranial part and 
is called the fascia propria of the 
rectum [ 2 , with permission]       
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  Fig. 4.3    The fascia propria of 
the rectum in accordance with the 
concept of Dr. Takahashi. The 
deep subperitoneal fascia turns 
back to the cranial side as the 
rectosacral ligament and forms 
the fascia propria of the rectum. 
The fascia propria of the rectum 
is the route for the autonomic 
nerve fi bres [ 2 , with permission]       
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4.3.3        Level of the Rectovesical Fossa 
(Fig.  4.1  (3)) 

 Part of the rectum is covered with peritoneum only in the 
rectovesical fossa. The annulus of the deep subperito-
neal fascia shrinks with respect to the cranial side and 
covers the internal and the external iliac arteries and the 
ureter on the lateral sides, and then continues towards 
the ventral side of the rectovesical peritoneum that shifts 
into Denonvilliers’ fascia. The fascia propria of the rec-
tum, as a fascia of the deepest part, is spread caudally. 
The fascia then closes at the reflection of the deep sub-
peritoneal fascia, which has become the rectosacral liga-
ment (Fig.  4.6a ). The retrorectal space is difficult to 
visualise if the ventral side of the rectum is elevated 
(Fig.  4.6b *).

Peritoneal reflection

Flexure from deep subperitoneal 
 fascia to fascia propria of the rectum
 (rectosacral fascia)

Aortic bifurcation

Aorta

Superior hypogastric plexus

Sigmoid colon

Rectum

Caudal

Cranial

Fascia propria 
of the rectum

  Fig. 4.4    The fascia propria of the rectum from the ventral view. The 
fascia propria of the rectum converges towards and fuses with the deep 
subperitoneal fascia at the superior hypogastric plexus       
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  Fig. 4.5    Level of the promontorium (Fig.  4.1  (I)). This represents the starting point of the medial approach for laparoscopic low anterior resection 
(LapLAR) ( b ,  arrow ). The space between the deep subperitoneal fascia and the fascia propria of the rectum broadens ( a ) [ 2 , with permission]       
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  Fig. 4.6    Level of the rectovesical fossa (Fig.  4.1  (3)). The fascia propria of the rectum, as a fascia of the deepest part, is spread caudally ( a ). The 
retrorectal space is diffi cult to visualise if the ventral side of the rectum is elevated ( b  * ) [ 2 , with permission]       
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4.3.4        Level of the Lateral Ligament 
(Fig.  4.1  (4)) 

 The space between the fascia propria of the rectum and the 
deep subperitoneal fascia in the dorsal rectum is closed at 
this level, and becomes the position for mutual refl ection 
(rectosacral ligament). The two fasciae are fused on the lat-
eral sides of the rectum. The pelvic plexus is then formed, 
with connective tissue binding the middle rectal vessel, 
lymph ducts and branches of the rectal nerve, thus forming 
the lateral ligament (Fig.  4.7 ).

   On the ventral side of the rectum, the deep subperito-
neal fascia exists just ventrally to Denonvilliers’ fascia. 
This represents the deep subperitoneal fascia that forms 
the boundary between the urogenital organs and the rec-
tum, as well as the abdomen. The neurovascular bundle 
can be confi rmed if the dissection on the medial side is 
advanced to the right or left (Fig.  4.7 ). However, since 
neurovascular bundles are covered by prostate fascia by 
defi nition [ 8 ], the neural branch- sprouting out from the 
pelvic plexus and towards the prostate along the rectum is 
referred to as the “surgical neurovascular bundle” for con-
venience (Fig.  4.7 ). 

 A supralevator space is apparent if the rectosacral 
ligament is incised on the posterior side of the rectum 
(Fig.  4.7 , solid arrow). This space has been confirmed to 
lead to a bladder- sided space and to the bladder front 
cavity (Retzius space) from the lateral side of the rectum 
(Fig.  4.7 ).  

4.3.5     Level of the Caudal Portion 
of the Terminal End of the Deep 
Subperitoneal Fascia (Fig.  4.1  (5)) 

 The ventral side is the fi nal line of the deep subperitoneal 
fascia. The end of the caudal side is the perineal body. There 
should be a slight remnant of the deep subperitoneal fascia at 
this point (Fig.  4.8 ).

   The rectum migrates to the anal canal. The pubococ-
cygeus muscle and the iliococcygeal muscle together form 
the pelvic fl oor. They are covered with a superfi cial sub-
peritoneal fascia. The fi nal portion of the rectum is sur-
rounded by the hiatal ligament that is responsible for the 
synchronisation of the rectum, bladder neck (upper portion 
of the vagina), and motion of the pubococcygeal muscle. 
The anococcygeal raphe is located between the hiatal liga-
ment and the coccyx. The puborectal muscle on the caudal 
side of the hiatal ligament supports the dorsal side of the 
anal canal [ 9 ] (Fig.  4.8 ).   

4.4     Operative Procedures (in Men) 

4.4.1     Intraoperative Positions, Trocar Site 
and the Elimination of the Small 
Intestine 

 (See the Chap.   2    ).  

4.4.2     Operative Procedures (Figure Shows 
the Case of Men) 

 For details relative to the dissection of the sigmoid colon and 
dissection of central lymph nodes, see the section on 
Laparoscopic sigmoidectomy (See the Chap.   3    ). 

4.4.2.1     Dissection in the Lesser Pelvis (Especially 
in the Retrorectal Space) 

  Scope : umbilicus. 
  The operator’s right hand : an electrosurgical knife with 

spatula-type blade. 
  The operator’s left hand : performs traction of the fascia 

propria of the rectum to the ventral-caudal side. 
  The assistant’s right hand : assists in the fi ne manoeu-

vres of the operator. 
  Assistant’s left hand : adequately raises the fascia propria 

of the rectum to the ventral side. 
 The bilateral parietal peritoneum along the rectum is 

excised towards the rectovesical fossa. It is important that the 
assistant maintains the spread of operative fi eld. The vascular 
stump is retracted ventrally by the assistant’s right hand, and 
the assistant’s left hand catches the fascia propria of the rec-
tum and retracts it to the ventral side suffi ciently enough to 
provide an adequate surgical plane. Next, given that the assis-
tant’s right hand is free, the assistant eliminates what has now 
become an obstacle to the operator by his right hand. 

 In the fi eld of view of the retrorectal space, the fascia pro-
pria of the rectum is dissected from the dorsal side midway 
between the branches of the hypogastric nerves (Fig.  4.9 ). 
Furthermore, it is conducted towards the pelvic fl oor as far as 
possible without moving to the lateral sides of the rectum 
(Figs.  4.5b *,  4.6b *, and  4.9 ). After dissecting the retrorectal 
space, the rectal branches stemming from the hypogastric 
nerves are extended and divided (Fig.  4.9 ).

   The operator dissects and cuts along the midline towards 
the caudal-ventral side using his right hand while holding 
the ventral rectum caudal-ventrally with forceps in his left 
hand. At the midline, the retrorectal space is dissected as 
far as possible, and the rectosacral ligament, which is the 
fold of the deep subperitoneal fascia leading towards the 
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ventral- cranial side, is identifi ed (Figs.  4.3 ,  4.4 , and  4.7 ). 
Because the neural branches from the hypogastric nerves 
are close to the rectum, it is important to proceed without 
removing the midline. By cutting the rectosacral ligament 
(Fig.  4.7 , solid arrow line), the pelvic fl oor can be reached. 
At this point, the supralevator space can be dissected off 
like a comma-shaped jewel on both sides, and the dissec-

tion along the inside of the pelvic plexus can be 
performed. 

 At this point, the rectal branches from the pelvic plexus 
are raised to the ventral side, and the space between the 
rectum and the pelvic plexus can be visualised (Fig.  4.7 , 
dotted arrow). It is possible to cut off the rectal branches 
from the pelvic plexus near the mesorectum (Fig.  4.7 , dot-

Urinary bladder

Retzius’ space
Seminal vesicle

Surgical neuro-vascular bundle

Right pelvic plexus

Right internal iliac artery

Fusion between deep subperitoneal 
fascia and fascia propria 
of the rectum

Flexure from deep subperitoneal fascia
to fascia propria of the rectum
(rectosacral fascia)

Superficial subperitoneal fascia

Lateral ligament

Denonvilliers’ fascia

Deep subperitoneal fascia

  Fig. 4.7    Level of the lateral ligament (Fig.  4.1  (4)). The space between 
the fascia propria of the rectum and the deep subperitoneal fascia in the 
posterior rectum is closed at this level, and becomes the position of 
mutual refl ection (rectosacral ligament). On the ventral side of the rec-
tum, the deep subperitoneal fascia lies just ventrally to Denonvilliers’ 
fascia. The surgical neuro-vascular bundle can be confi rmed if the dis-

section on the medial side is advanced to the right or left. A supralevator 
space is apparent if the rectosacral ligament is incised on the posterior 
side of the rectum ( solid arrow ). This space has been confi rmed to lead 
to the bladder-side space and to the bladder front cavity ( Retzius’ space ) 
from the lateral side of the rectum [ 2 , with permission]       
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Coccyx

Hiatal ligament

Anococcygeal raphe

Retzius’ space  Fig. 4.8    Level of the caudal 
portion of terminal end of the 
deep subperitoneal fascia (Fig. 
 4.1  (5)). The ventral side is the 
fi nal line of the deep 
subperitoneal fascia. The end of 
the caudal side is the perineal 
body. There should be a slight 
remnant of the deep subperitoneal 
fascia at this point. The 
pubococcygeus muscle and the 
iliococcygeus muscle form the 
pelvic fl oor. They are covered 
with the superfi cial subperitoneal 
fascia. The fi nal portion of the 
rectum is surrounded by the 
hiatal ligament. The 
anococcygeal raphe is located 
between the hiatal ligament and 
the coccyx. The puborectal 
muscle on the caudal side of the 
hiatal ligament supports the 
dorsal side of the anal canal       
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ted arrow). Furthermore, following the exposure of the 
caudal edge of the S4 pelvic splanchnic nerve and the divi-
sion of the branch to the rectum, the levator ani muscle is 
suffi ciently visible. By dissecting the rectum along the 
caudal-ventral direction on the bilateral side, the suprale-
vator space forms a shape similar to that of a comma-
shaped jewel (Fig.  4.10b ).

   After the supralevator space is dissected like a comma- 
shaped jewel, and the rectum is dissected to the caudal- 
ventral side, the anococcygeal raphe that runs from the 
coccyx to the rectum can be seen. Furthermore, if the ano-
coccygeal raphe is dissected along the slightly bilateral side, 
it is possible to expose the anococcygeal raphe even more 
clearly (Fig.  4.10a ). The rectum is dissected further to the 
caudal side and the anococcygeal raphe is then divided at the 
hiatal ligament (Fig.  4.10a ). When the hiatal ligament is 
incised along the rectum at the bilateral side, the puborectal 
muscle, which is located behind the hiatal ligament, can be 

seen as having a V-shape at the dorsal side because the 
U-shaped becomes V-shaped when raised ventrally (Fig. 
 4.8 ). Having dissected the inside of the puborectal muscle, it 
is possible to enter the anal canal. 

 In the presence of bleeding within the area of the pelvic 
fl oor, it is diffi cult to continue surgery using this surgical 
plane. Thus, it is important to proceed with adequate 
haemostasis.  

4.4.2.2     Incision and Dissection of the Ventral 
Side of the Rectum (Dissection 
of the Ventral Side of Denonvilliers’ 
Fascia) 

  Scope : umbilicus. 
  The operator’s right hand : an electrosurgical knife with 

spatula-type blade. 
  The operator’s left hand : develops the ventral side of the 

rectum. 
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Lifting to the ventral side

Hypogastric nerve
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Left Right
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Hypogastric nerve
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After dissecting *portion dorsally, the rectal
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Fascia propria
of the rectum

  Fig. 4.9    Field of view and the dissection of the retro-rectal space. It is 
important that the assistant maintains the extent of the operative fi eld. In 
the fi eld of view of the retro-rectal space, the fascia propria of the rec-
tum is dissected from the dorsal side midway between the branches of 

the hypogastric nerves. After dissecting the retro-rectal space, the rectal 
branches stemming from the hypogastric nerves are extended and 
divided       
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a b  Fig. 4.10    Disconnection of the 
anococcygeal raphe ( a ). After 
performing the dissection of the 
rectum in the caudal-ventral 
direction on the bilateral side on 
the pelvic fl oor, the supralevator 
space assumes a comma-shaped 
jewel form ( b ). In addition, the 
anococcygeal raphe is removed 
from the midline of the rectum 
and is divided at the hiatal 
ligament ( a )       
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  The assistant’s right hand : ensures traction of the serosa 
at the urinary bladder ventrally (or traction of the serosa at 
the urinary bladder to the lateral-ventral side). 

  The assistant’s left hand : ensures traction of the rectum 
cranially (or traction of the serosa at the urinary bladder to 
the lateral-ventral side). 

 For the dissection of the retrorectal side, if the fi eld of 
view is felt to be insuffi cient for the procedure, dissection of 
the ventral side of the rectum should be performed. 

 At approximately 1 cm from the transition of the serosa 
to the rectovesical fossa, the serosa incision should be per-
formed and bilateral peritoneal divisions continued (Fig. 
 4.11 ). If the rectum falls within the operative fi eld, the assis-
tant’s left hand bowel forceps grips the rectum and can lead 
it to the cranial side. The assistant’s right hand bowel for-
ceps lift the serosa ventrally at the urinary bladder to form a 
counter- traction with the bowel forceps in the operator’s left 
hand (Fig.  4.11a ). The dissection is easily visualised; the 
visualisation of the surface plane for dissection is estab-
lished by the assistant’s hands and the operator’s left hand. 
It is also possible for the assistant to control the side of the 
urinary bladder and for the operator to control the rectal side 
(Fig.  4.11b ).

   At the medial part, the procedure continues with the dis-
section of the caudal tissue from the ventral side of 
Denonvilliers’ fascia. In other words, this is achieved by 
entering between the dorsal side of the deep subperitoneal 
fascia and the Denonvilliers’ fascia. Without continuing to 
dissect on both sides, it is important to dissect the median in 
order to reveal the inner sides of the bilateral seminal 
vesicles (Fig.  4.12 ). The dissection continues between the 
dorsal side of the seminal vesicle and Denonvilliers’ fascia. 

If the seminal vesicle is confi rmed to be covered with the 
deep subperitoneal fascia, it is not to be mistaken for the dis-
secting layer. Following careful haemostasis of the small 
veins from the cranial and lateral side of the seminal vesicles, 
the dissection can continue towards the caudal side. It is bet-
ter to dissect the Denonvilliers’ fascia caudally as far as pos-
sible. There are visible dents indicating the passage to the 
supralevator space along the bilateral side of the rectum.

   With regards to the dissection of the dorsal side and the 
ventral side of the rectum, the optimal order has not yet been 
determined. Therefore, if the fi eld of view can be secured 
and the traction for the view is effective, it is better to con-
tinue to advance the fi eld of the operation. Repeating the dor-
sal and the ventral dissection is appropriate.  

4.4.2.3     Dissection of the Right Lateral Ligament 
  Scope : umbilicus. 

  The operator’s right hand : an electrosurgical knife with 
spatula-type blade or an ultrasonically activated device 
(USAD). 

  The operator’s left hand : maintains traction of the dor-
sal side of the rectum to the left. 

  The assistant’s right’s hand : maintains traction of the 
rectum ventrally. 

  The assistant’s left hand : maintains traction of the rec-
tum to the cranial and ventral side. 

 In order to divide the right rectal branches from the pelvic 
plexus, the method involves the separation of a sheet of the 
branches using an USAD in the dorsal view of the rectum. 
Subsequently, a sheet of branches can be divided from the 
ventral side of the rectum without causing any further dam-
age to the pelvic plexus (Fig.  4.13 ). Advancing the dissection 
along the ventral side along inner surface of the pelvic 
plexus, the operator ultimately reaches the seminal vesicle 
that was previously dissected on the ventral side. In this way, 
a sheet of rectal branches from the pelvic plexus is guided 
like a tent towards the rectum. If the apex of the tent can be 
treated sharply by an electrosurgical knife and dissected 
bluntly, the so-called lateral ligament can be completely 
excised (Fig.  4.14 ).

4.4.2.4         Dissection of the Left Lateral Ligament 
  Scope : umbilicus. 

  The operator’s right hand : an electrosurgical knife with 
spatula-type blade. 

  The operator’s left hand : maintains traction of the dor-
sal side of the rectum to the right. 

  The assistant’s right hand : maintains traction of the rec-
tum ventrally. 

  The assistant’s left hand : maintains traction of the rec-
tum to the cranial and ventral sides. 

 The method of division of the left rectal branches from the 
pelvic plexus requires the division of a sheet of the branches 

Incision portion is 1 cm ventral from the peritoneal reflection 

a b

  Fig. 4.11    Dissecting and dividing of the ventral side of the rectum. At 
about 1 cm from the transition of the serosa in the rectovesical fossa, the 
serosa incision should be performed and bilateral peritoneal divisions 
are continued. A plane for dissection is established by both hands of the 
assistant and by the surgeon’s left hand. ( a)  If the rectum falls within the 
operative fi eld. ( b)  If the separating portion is likely to expand       
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Seminal vesicle

Seminal 
Urinary bladder

Denonvilliers’ fascia

Deep 
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  Fig. 4.12    Dissection between 
Denonvilliers’ fascia and the 
deep subperitoneal fascia. At the 
medial part, the procedure 
requires to continue the 
dissection caudally along the 
dorsal side of the deep 
subperitoneal fascia from the 
ventral side of Denonvilliers’ 
fascia. If the seminal vesicle is 
confi rmed covered by the deep 
subperitoneal fascia, it is not to 
be mistaken for the dissecting 
layer       

Rectum

Mesorectum
Fascia propria 

Nerve branches 

a b

from the pelvic plexus
of the rectum

Ventral 

Dorsal

Division nerve branches
in the dorsal side

  Fig. 4.13    Imaginary view of the division of the rectal branches from 
the pelvic plexus. To divide the rectal branches from the pelvic plexus, 
the procedure involves the separation of a sheet of branches in the dor-

sal view of the rectum ( a ). Subsequently, a sheet of branches can be 
divided from the ventral side of the rectum without causing any further 
damage to the pelvic plexus ( b )       
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  Fig. 4.14    Dissection and division of the right lateral ligament. The pelvic plexus is guided like a tent towards the rectum. If the apex of the tent 
can be treated sharply by electrocautery and dissected bluntly, the so-called lateral ligament can be completely excised       
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using an electrosurgical blade knife in the dorsal view of the 
rectum. Next, a sheet of the branches can be divided from the 
ventral side of the rectum without any further damage to the 
pelvic plexus (Fig.  4.13 ). The procedure on the ventral side is 
identical to that of the right side (Fig.  4.15 ).

4.4.2.5        Further Dissection and Cutting 
of the Ventral Side of the Rectum 
(Division of Denonvilliers’ Fascia) 

  Scope : umbilicus. 
  The operator’s right hand : an electrosurgical knife with 

spatula-type blade and USAD. 
  The operator’s left hand : controls the ventral side of the 

rectum. 
  The assistant’s right hand : controls the prostate to the 

ventral side. 
  The assistant’s left hand : controls the prostate to the 

ventral side. 
 The dissection between the seminal vesicle and the 

Denonvilliers’ fascia (i.e. between the deep subperitoneal 
fascia and Denonvilliers’ fascia) has progressed to some 
extent, and it proceeds further to the caudal side (Fig.  4.12 ). 

 Blunt dissection is continued to reveal the ventral side of 
Denonvilliers’ fascia. It is easy to dissect Denonvilliers’ fas-
cia from the seminal vesicle, while it becomes increasingly 
diffi cult to dissect the fascia from the prostate. Further dis-
section towards the caudal side is necessary to divide 
Denonvilliers’ fascia and dissect the dorsal side of 
Denonvilliers’ fascia. 

 With suffi cient distance from the tumour, the dissection 
proceeds along the rectum on the bilateral sides of 
Denonvilliers’ fascia to the supralevator space. Here, the 
nerve branches from the pelvic plexus and vessels (i.e. lateral 
ligament) can be divided. By dissecting off and avoiding 

damage to the surgical neurovascular bundles, the rectal dis-
section for the total mesorectal excision (TME) procedure is 
completed. In the absence of the division of Denonvilliers’ 
fascia or if the distance from the tumour is adequate, it is not 
necessary to separate Denonvilliers’ fascia for anastomosis 
to be performed. 

 In the case of a tumour-specifi c mesorectal excision 
(TSME), a longitudinal incision at the outermost part of 
Denonvilliers’ fascia will be performed in order to expose 
the muscle layer of the rectum at this point. Then, it will be 
possible to enter the loose portions between the mesorectum 
and muscle layer and to divide the entire mesorectum cir-
cumferentially. However, it is not recommended to incise 
into the mesorectum blindly because of possible injury to the 
muscle layer. 

 Dissection of rectum off the pelvic fl oor (just above the 
anal canal) is completed by the above procedure.  

4.4.2.6     Division of the Rectum 
  Scope : umbilicus. 

  The operator’s right hand : Endo-GIA™. 
  The operator’s left hand : free to remove the surrounding 

tissue using forceps. 
  The assistant’s right hand : ensures access for the 

Endo-GIA™. 
  The assistant’s left hand : maintains traction of the rec-

tum cranially. 
 The rectum is cut with a fl exible Endo-GIA™ (Fig.  4.16 )

4.4.2.7        The Procedure from the Auxiliary Incision 
 The incision of the left lower port is prolonged about 5 cm 
and the LapDisc™ is mounted on the wound. Holding the 
anal side of the rectum and retracting it to the outside of 
the abdomen, the rectum is excised with a purse-string 
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  Fig. 4.15    Dissection and division of the left lateral ligament. Similarly, if the apex of the tent of the lateral ligament can be achieved, it can be 
disconnected sharply by electrocautery and dissected bluntly       
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instrument™ after division of the mesocolon for the lymph 
node dissection. The anvil head of the Premium circular 
end-to- end anastomosis™ (PCEEA) is equipped with the 

purse string suture (Fig.  4.17 ). The anvil head is returned 
to the abdominal cavity following closure of the LapDisc™.

4.4.2.8        Anastomosis 
  Scope : umbilicus. Shows an anastomosis during anastomo-
sis with an angled scope. 

  The operator’s right hand : Operation of the 
Endo-GIA™. 

  The operator’s left hand : Operation of the Endo-GIA™ 
and removal of the surrounding tissue. 

  The assistant’s right hand : Removal of the surrounding 
tissue. 

  The assistant’s left hand : Removal of the surrounding 
tissue. 

 Following achievement of re-pneumoperitoneum, the 
PCEE™ is introduced into the anus and the trocar penetrates 
the position near the linear stapler of the rectum. After remov-
ing the trocar from the body, the trocar is removed from the 
abdominal cavity by pulling the string attached to the trocar tip. 
Next, the anastomosis is performed using the double stapling 
technique (DST) (Fig.  4.18 ). It is important to carefully avoid 
intestinal torsion and pinching of tissue into the anastomosis.

4.4.2.9        Insertion of a Drain and Closure 
of the Wound 

 After anastomosis is obtained, the sealing test is performed. 
Next, a Dual Drain™ is inserted from the left upper port and 
placed behind the anastomosis. The wound is mass-closed 
with interrupted 0-PDS™ sutures. Hasson’s cannula is 

Endo–GIA

Clamp forceps

  Fig. 4.16    Division of the rectum. The rectum is cut with fl exible Endo- 
GIA™. In the lower division, it becomes a diagonal separation       

Anvil head

Purse string suture

Alice forceps

LapDisc

  Fig. 4.17    The auxiliary incision procedure. The anvil head of the 
PCEEA™ (Premium circular end-to-end anastomosis)™ is equipped 
with purse string suture       

Trocar is tipped
1-0 silk suture

  Fig. 4.18    Anastomosis by the double-stapling technique. The 
PCEEA™ is introduced into the anus and the trocar penetrates the posi-
tions near the linear staples of the rectum. After removing the trocar 
from the body, the trocar is removed from the abdominal cavity by pull-
ing the string attached to the trocar tip. Next, the anastomosis is 
achieved using the double stapling technique (DST)       
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closed with a 3-0 Vicryl™ suture and staplers or 4-0 PDS-II 
buried sutures. The port incisions are closed with staplers or 
with 4-0 PDS-II buried sutures.    

4.5     Intersphincteric Resection 
of the Rectum (ISR) 

4.5.1     Dissection the Anal Canal 
from the Cranial Side 

 Dissection of the dorsal side of the rectum is begun by advanc-
ing part of the lateral side of the comma-shaped jewel to the 
ventral-medial side. It is necessary that the bilateral sides are 
dissected fully to expose the anal sphincter muscle. After dis-
secting the lateral side of the hiatal ligament, the puborectal 
muscle bundle is identifi ed, and the medial side is dissected 
from the ventral to the dorsal side. The hiatal ligament and the 
puborectal muscle have become V-shaped by traction to the 
ventral side of the rectum. The oblique part of the hiatal liga-
ment and the puborectal muscle that is now V-shaped are dis-
sected off towards the intersection of the V infl ection. When 
the dissection is performed at the bilateral side, the intersec-
tion of the V forms a gap and the longitudinal muscle of the 
anal canal is verifi ed at this position (Fig.  4.19 ).

   Returning to the ventral side of the rectum, the branches 
from the pelvic plexus to the rectum and the anal canal are 
fully divided. Finally, Denonvilliers’ fascia is dissected up to 
the attachment of the prostate and divided at that point. This 
allows for almost a TME of the rectum (Fig.  4.20 ). If the 
division of the rectum is impossible based on the fl uoro-
scopic examination, an intersphincteric resection (ISR) and 
coloanal anastomosis for low rectal cancer is performed.

4.5.2        Procedure from the Anus in the ISR 

 ISR is performed with the patient in the modifi ed Lloyd- 
Davies position [ 10 ] (Fig.  4.21 ).

   The anus region is widened using a anal retractor so that 
it does not tear the anal canal. If the surgeon cannot extend 
the anal stenosis, a few millimetre-sized vertical incisions 
are made on the intersphincteric sulcus and a lateral internal 
sphincterotomy is performed to dilate the anus. While a sur-
gical surface on the anal canal is created using the anal 
retractor, an incision is made along the circumference of the 
dentate line. After mounting the Lone-Star retractor to the 
anus (Fig.  4.21 ), on the dorsal side of the anal canal, the inci-
sion progresses to the dorsal side along the union of the lon-
gitudinal muscle and is then spread to the bilateral side. At 
this point, the lateral sides of the incision are sutured with 
3-0 Nurolon ™ to close the anal canal (Fig.  4.22a ). Further 
incision and closure of the anal canal with sutures is advanced 
sequentially. Finally, the anal canal is closed circumferen-
tially. While pulling the suture threads, the dissection is con-
tinuous with the detached parts from the abdominal cavity. 
Thus, the rectum and lymph nodes can be excised and 
retracted from the anus (Fig.  4.22b ).

   The sigmoid colon is divided and the coloanal anastomo-
sis is achieved with 3-0 PDS-II sutures by hand stitching.   

4.6     Fascial Composition of the Pelvis—
Fascia Propria of the Rectum [ 2 ] 

 Given the fi ne vision available with the development of 
laparoscopic surgery, an improved understanding of the 
fascia composition is required. Modern surgical proce-
dures of the rectum have thus required surgeons to revise 
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  Fig. 4.19    Dissection of the anal 
canal. After dissecting the lateral 
side of the hiatal ligament, the 
puborectal muscle bundle is 
located and the medial side is 
dissected from the ventral to the 
dorsal side. The hiatal ligament 
and the puborectal muscle 
become V-shaped due to the 
traction to the ventral side of the 
rectum. The oblique part of the 
hiatal ligament and the puborectal 
muscle is dissected off towards 
the intersection of the V 
infl ection. When the dissection is 
performed at the bilateral side, 
the intersection of the V forms a 
gap and the longitudinal muscle 
of the anal canal is verifi ed at this 
position       
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their understanding of the surgical anatomy of this region. 
Various  fi ndings have also been reported for the low ante-
rior resection of the rectum. In addition, many terms with-
out strict defi nitions have been introduced, although a 
standardisation of terms relative to the fascial composition 
from the abdomen to the pelvic space has not been 
achieved. 

 The fascial composition of the colon is comparatively 
simple, so it is easy to understand. However, in order to 
understand the fascial confi guration of the pelvic space, the 

confi guration of all organs in the abdominal cavity must be 
considered according to the interpretation by Tobin et al. 
[ 11 ], Sato [ 12 ], and Takahashi [ 3 – 7 ]. The continuity of the 
fascia must always be recognised in both the pelvic space 
and the abdomen. 

 The most important fascia is the fascia propria of the rec-
tum that acts as an anatomical index for the dissection of the 
dorsal side of the rectum. Here, this fascia is defi ned as “the 
most internal (deep) fascia wrapping the meosrectum”. 
Consideration of the relationship between the fascia propria 
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  Fig. 4.20    Division of Denonvilliers’ 
fascia. The branches extending from the 
pelvic plexus to the rectum and the anal 
canal are divided fully. Finally, the 
Denonvilliers’ fascia is dissected up to 
the attachment of the prostate and is 
then divided at that part       

Levitator

Lone-Star retractor

  Fig. 4.21    Position for the intersphincteric resection. The intersphincteric resection (ISR) is performed with the patient in the modifi ed Lloyd- 
Davies position. The Lone-Star retractor is mounted onto the anus       
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of the rectum and the subperitoneal fascia in the sigmoid 
mesocolon is needed to clarify this issue. This issue must be 
addressed, as the current understanding of the confi guration 
of the perirectal fascia is inadequate. In this interpretation of 
basic fascial composition around the body circumference by 
Tobin et al. [ 11 ] and Sato [ 12 ], no fasciae other than the two 
subperitoneal fasciae in the subperitoneal space are consid-
ered to be present. These two fasciae can thus be properly 
called the visceral pelvic fascia (a continuation of the deep 
subperitoneal fascia) and parietal pelvic fascia (a continua-
tion of the superfi cial subperitoneal fascia) in the pelvic 
space, existing in isolation and not continuous with each 
other. The fascia propria of the rectum must thus be defi ned 
as a third sheet in order to correctly theorise the continuity of 
the fascia. Generation of the fascia propria of the rectum 
must be examined on the basis of this fact [ 4 ]. 

 Dr. Takahashi mentions the origin of the fascia propria of 
the rectum by examining the relationship between organ 
control of the autonomic nerve fi bres, the nerve plexus, and 
the ganglion. That is, innervation by the sympathetic and 
parasympathetic nervous system is present along the supe-
rior mesenteric artery on the oral side from one third of anal 
side of the transverse colon. 

 However in the inferior mesenteric artery, the nerve 
accompanying the same artery is only sympathetic, and the 
parasympathetic nervous system seems to control the colon 
and rectum in a retrograde manner from the pelvic plexus 
through the hypogastric nerve and the superior hypogastric 
plexus (Fig.  4.23 ). A strong connective tissue that replaces 
the nerve plexuses and is present in the artery circumference 
is necessary as a corridor for both the sympathetic and para-
sympathetic nerve systems. The strong connective tissue 

present is considered to be the fascia propria of the rectum. 
That is, structurally from the caudal to cranial direction on 
the dorsal side of the rectum, the fascia propria of the rectum 
shows left-right symmetry and converges in a cranial direc-
tion. Furthermore, it is the fascia propria of the rectum from 
which the deep subperitoneal fascia protrudes at the caudal 
part in a cranial direction. In other words, this part of the 
refl ection represents the rectosacral ligament. The fascia pro-
pria of the rectum seems to fuse again with the deep subperi-
toneal fascia at the cranial tip [ 6 ]. The fascia propria of the 
rectum is then accompanied by the hypogastric nerve includ-
ing the parasympathetic fi bres from the pelvic plexus and the 
sympathetic fi bres from the superior hypogastric plexus. The 
pelvic plexus is formed with connective tissue on the lateral 
sides of the rectum at the beginning of the fascia propria of 
the rectum. The superior hypogastric plexus is found in the 
fused part between the fascia propria of the rectum and the 
deep subperitoneal fascia [ 6 ] (Fig.  4.24 ).

    According to the theory by Dr. Takahashi described 
above, the fascia propria of the rectum is defi ned as the auto-
nomic nerve corridor from the pelvic plexus to the superior 
hypogastric plexus. The gap between Dr. Takahashi’s theory 
and reality is that many surgeons understand that the fascia 
propria of the rectum is on the dorsal fascia of the rectum and 
that the nerve branches from the hypogastric nerve run 
towards the left and right sides of this fascia. For the former, 
Dr. Takahashi expressed the idea that the fascia propria of the 
rectum includes the hypogastric nerve and the neurovascular 
fascia with its branches. According to this theory, realisti-
cally it may be inconvenient that the fascia propria of the 
rectum is referred to as the portion corresponding to the sig-
moid colon. In addition, the neurovascular fascia of the rectal 
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  Fig. 4.22    Procedure from the anal side in intersphincteric resection. 
While a surgical surface on the anal canal is created using the anal 
retractor, an incisional is made along the circumference of the dentate 
line. From the dorsal side of the anal canal, the incision progresses to 

the dorsal side of the union of the longitudinal muscle and is then 
extends to the bilateral side. At this point, the lateral sides of the inci-
sion are sutured with 3-0 Nurolon™ to close the anal canal (a, b)       
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branches from the hypogastric nerve must be referred to as 
the fascia propria of the rectum. However, if the fascia of the 
sigmoid colon continuing to the fascia propria of the rectum 
is called by another medical term, an originally functionally 
integrated fascia will be defi ned by different terms. This is 
not desirable from an embryological standpoint. 

 Furthermore, in order to fi ll in the gaps of this defi nition 
in Dr. Takahashi interpretation, many surgeons leave the 
concept of the fascia propria of the rectum unchanged. 
However, there would be a strong possibility for a better 
understanding if the fascia that continues from the fascia 
propria of the rectum is defi ned by a different name. Herein, 
we named the fascia continuing from the fascia propria of the 
rectum the “neuro-vascular corridor” (Figs.  4.2  and  4.3 ). 
This expression is very convenient for describing the surgi-
cal technique. 

 The medical term “ureter-hypogastric fascia” is currently 
used in Japan but it is not entirely appropriate because the 

ureter is securely separated from the hypogastric nerve by 
the deep subperitoneal fascia. Furthermore, the idea that 
urology and surgery share the same fascia is inappropriate 
from an embryological point of view.  

4.7     Current Issues and Proposal 
of the Fascial Composition 
of the Rectum [ 2 ] 

 Outcomes of treatment for rectal cancer are dependent on 
the operative technique used, although complication rates 
vary [ 14 ,  15 ]. Complications can arise during the mobili-
sation of the rectum, resulting in damage to the ureter, 
autonomic nerves, and the rectum itself. Complication 
rates can be reduced by careful dissection of the correct 
tissue plane in the pelvic space [ 16 ]. Heald’s description 
[ 17 ] of total mesorectal excision (TME) is considered the 
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  Fig. 4.23    Innervation by the sympathetic and parasympathetic nervous 
system. Innervation by the sympathetic and parasympathetic nervous 
system is present along the superior mesenteric artery (SMA) on the 
oral side up to one third of the anal side of the transverse colon However 
in the inferior mesenteric artery (IMA), the nerve accompanying the 

same artery is only sympathetic, and the parasympathetic nervous sys-
tem seems to control the colon and rectum in a retrograde manner from 
the pelvic plexus through the hypogastric nerve and the superior hypo-
gastric plexus [ 13 , with permission]       
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“Bible” of rectal cancer surgery. This excellent treatment 
concept improves the prognosis of surgical treatment for 
rectal cancer. However, “Heald’s procedure was developed 
with an awareness of the importance of complete excision 
under direct vision of the envelope of lymphovascular fatty 
tissue surrounding the rectum and its mesorectum” [ 18 ] 
and has not been considered from the perspectives of clini-
cal anatomy and embryology. Laparoscopic surgery has 
generally been performed for rectal cancer in recent years. 
The operative procedure thus needs to be described in 
detail taking advantage of the fi ne vision made possible by 
modern laparoscopy. In addition, this technique can be 
performed in the narrow pelvis by distinguishing the 
approach and fascial composition in an operative fi eld 
where blood vessels and nerves are crowded [ 19 ,  20 ]. 
Modern surgical procedures of the rectum have thus 
required surgeons to revise their understanding of the sur-
gical anatomy of this region [ 21 ]. Reviews of the fascial 
composition of the colon and rectum circumference are 
thus periodically required. However, the description of the 

anatomy of fascial composition has also mainly directed 
observation away from a fundamentally embryological 
concept, causing confusion regarding explanations of 
operative procedures according to various terms used 
without any clear defi nitions [ 16 ,  22 – 27 ]. 

 The fascial composition of the colon is comparatively 
simple if intestinal rotation and the term fusion fascia are 
understood. However, perirectal fascia confi gurations can be 
considered from three perspectives by focusing on specifi c 
consideration of the fascia propria of the rectum on the dor-
sal side of the rectum, Denonvilliers’ fascia on the ventral 
side of the rectum, and the lateral ligament. In many papers, 
consideration of the dissection of this portion has been added 
on the basis of histological retrieval [ 24 ,  26 ,  27 ]. However, 
the lack of consideration common to all such studies involves 
the relationship of the confi guration of the fascial composi-
tion extending from the pelvis to the cranial abdomen. That 
is, where the fascial composition in the pelvic space has been 
reviewed previously, no papers have mentioned the continu-
ity of the fascial composition with the peritoneal cavity. In 
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propria of the rectum and the deep subperitoneal fascia [ 2 , with 
permission]       
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addition, many terms without strict defi nitions have been 
introduced, because a unifi cation of terms referring to the 
fascial composition from the abdomen to the pelvic space 
has not yet been accomplished [ 16 ,  22 – 27 ]. 

 The composition of fascia originally observed intraop-
eratively cannot be anatomically and histologically identi-
fi ed [ 28 ,  29 ], and only clinical anatomy seems capable of 
permitting examination and guiding understanding [ 23 ]. 
Moreover, fascial composition according to histological 
examination is considered with accompanying vessels, 
nerves, and fatty tissue as indicators. Use of only histologi-
cal and anatomical examination is not feasible. In the light 
of these vague concepts, the exceptional fasciae are the fas-
cia propria of the rectum and Denonvilliers’ fascia that 
should be considered to be distinct from the subperitoneal 
fascia. That is, the two fasciae can be distinguished histo-
logically and should be emphasised from an embryological 
standpoint. 

 Here, when we raise the issues related to the fascia 
composition in the low anterior resection of the rectum, 
these include: (1) the number of sheets to be considered in 
the sigmoid mesocolon; (2) the defi nition of the fascia 
propria of the rectum; (3) the defi nition of the recto-sacral 
ligament; (4) the fascial confi guration in the ventral side 
of the lower rectum, especially the Denonvilliers’ fascia; 
and (5) the fascial confi guration on the lateral sides of the 
rectum. Solutions need to be considered for these 
problems. 

4.7.1     Fascia Composition of the Sigmoid 
Colon 

 When the dissection between the fusion fascia of Toldt of 
the sigmoid colon and the deep subperitoneal fascia is 
performed, further sheets of the fascia may be encoun-
tered intraoperatively. That is, the mesentery would not 
necessarily be composed of two sheets of fascia. 
Originally, the peritoneum covered the entire intestinal 
tract and the mesentery was the same structure that also 
included the parietal peritoneum, and it may be a matter 
of course to consider that the peritoneum is formed by a 
fi brous layer (the tunica subserosa) and a surface layer of 
mesothelium (tunica serosa) [ 30 ]. In addition, there is 
also the idea that the deep subperitoneal fascia is extended 
to the intestinal tract through the dorsal mesentery [ 31 ], 
thus it may be considered that the mesentery is formed by 
four fasciae. From these ideas, it is believed to be prema-
ture that fascia encountered intraoperatively be consid-
ered as an artefact. However, to apply this theory to further 
the understanding of the clinical anatomy of the entire 

abdomen is misleading because of the complexity of the 
fascial composition.  

4.7.2     Defi nition of the Fascia Propria 
of the Rectum 

 For the fascial composition of the dorsal side of the rectum, 
two fasciae, the presacral fascia and the fascia propria of the 
rectum, have been considered to exist between the sacrum 
and the rectum according to histological retrieval using 
cadaveric material [ 25 ,  27 ]. Furthermore, according to the 
defi nition of the mesorectum used in Europe and the USA, 
the fascia propria of the rectum is identifi ed as the endopel-
vic visceral fascia and covers the mesorectum including the 
perirectal fatty tissue [ 32 ]. This is a cause of confusion 
regarding the term endopelvic visceral fascia. That is to say, 
the existence of the term visceral fascia requires a guarantee 
of the term parietal fascia, which has not been defi ned. The 
fascia propria of the rectum must thus be defi ned as a third 
sheet in order to theorise continuity of the fascia. Generation 
of the fascia propria of the rectum must be examined on the 
basis of this fact. 

 The fascia propria of the rectum is defi ned as “the most 
internal (deep) fascia wrapping the mesorectum, which is 
then accompanied by the hypogastric nerve, including para-
sympathetic fi bres from the pelvic plexus and sympathetic 
fi bres from the superior hypogastric plexus for supply to the 
sigmoid colon and rectum”. However, for the surgeon that 
has considered the fascia propria of the rectum as the fascia 
contacting the mesorectum in the dorsal side of the rectum, it 
may be hard to understand that the fascia propria of the rec-
tum is defi ned according to a completely different concept in 
this theory.  

4.7.3     Defi nition of the Rectosacral Ligament 

 Two possibilities must be considered regarding the rectosa-
cral ligament in relation to the fascia propria of the rectum. 
One is the opinion that the rectosacral ligament is a surgical 
artefact [ 24 ,  26 ,  33 ]; while the alternative is that the rectosa-
cral ligament is present and signifi cant [ 27 ,  34 – 36 ]. However, 
naming the rectosacral ligament “Waldeyer’s fascia” is 
improper, as Waldeyer did not refer to the ligament in his 
original paper [ 36 ]. 

 Dr. Takahashi’s theory [ 4 ,  5 ] clarifi ed the existence of the 
rectosacral ligament and examined the meaning of the con-
tinuation from the deep subperitoneal fascia to the fascia 
propria of the rectum as a portion of the fl exure, based on the 
innervation to the rectum.  
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4.7.4     Fascial Confi guration in the Ventral 
Side of the Lower Rectum, 
and in Particular About Denonvilliers’ 
Fascia 

 Consideration of the ventral side of the rectum may be the 
based on Denonvilliers’ fascia. It can be said that it is a rela-
tively tight tissue towards the caudal side from the rectovesi-
cal fossa. Further, between the seminal vesicle-prostate and 
the rectum there is evidently the deep subperitoneal fascia 
described by Tobin et al. [ 11 ] and Sato [ 12 ]. 

 With regards to the origin of Denonvilliers’ fascia, the lit-
erature can basically be divided into two camps: fusion the-
ory [ 23 ,  37 – 39 ] and condensation theory [ 40 ,  41 ]. The 
former opinion seems to have predominated [ 42 – 44 ]. 
Furthermore, there are few papers that report that the fascia 
propria of the rectum exists between Denonvilliers’ fascia 
and the rectum and continues towards the fascia propria of 
the rectum on the dorsal side of the rectum [ 16 ,  26 ,  45 ]. In 
addition, there are also a few papers in which the fascia pro-
pria of the rectum is present along the entire circumference 
of the lower rectum [ 22 ,  26 ]. The weakness of these papers is 
that the fascia propria of the rectum has not been proven cir-
cumferentially in the upper rectum where it is in the presence 
of serosa. Furthermore, an additional problem is that the con-
tinuity toward the subserosa of the sigmoid colon has not 
been demonstrated. In conclusion, the fascia may be present, 
and it is reasonable to consider that four sheets are present in 
the mesentery and the intestinal wall [ 30 ,  31 ]. Accordingly, 
the fascia is not related to the fascia propria of the rectum. 

 In addition, there is a discussion about whether the dorsal or 
the ventral side of the Denonvilliers’ fascia should be dissected 
during the surgical procedure in rectal cancer [ 46 – 49 ]. The phi-
losophy of rectal cancer surgery is that the lymph node dissec-
tion of the inner side of the deep subperitoneal fascia between 
the digestive organ and the urogenital organ is to be performed 
and the suffi cient circumferential resection margin should be 
ensured. Therefore, it can be rightly considered to dissect 
between the deep subperitoneal fascia and the Denonvilliers’ 
fascia in the ventral side of the lower rectum. There is also an 
opinion that the dissection should not be performed in the ven-
tral side of the Denonvilliers’ fascia because it does not damage 
the nerves [ 46 ], but surgeons do not bend the surgical philoso-
phy with too much fear of nerve damage. The deep subperito-
neal fascia is continuous from the abdomen to the pelvic space, 
it should be recalled that it does not differ from the concept of 
Tobin et al. [ 11 ] and Sato [ 12 ]. In other words, it is correct to 
dissect between the Denonvilliers’ fascia and the deep subperi-
toneal fascia because of the continuity of the dissecting plane 
on the dorsal side of the rectum, it is considered the dissecting 
surface that Heald referred to as the ‘Holy Plane’ [ 50 ].  

4.7.5     Fascial Confi guration in the Lateral 
Sides of the Rectum 

 The lateral side of the rectum is hardly discussed within the 
context of the fascial composition because this side is a pas-
sage of the nerve branches from the pelvic plexus to the rec-
tum. That is, it is the only site where it is diffi cult to be 
conscious about the continuity of the ventral and dorsal sides 
of the lower rectum. During the surgical procedure, reaching 
the pelvic fl oor after dividing the rectosacral ligament in the 
dorsal side of the rectum, it is possible to divide the rectal 
branch from the pelvic plexus near the rectal wall. Therefore, 
the literature discussing this portion is mostly derived from 
the surrounding fascial composition [ 51 – 53 ]; there is also 
literature that does not use the term lateral ligament [ 54 ]. In 
surgery, the process proceeds fi rst on the dorsal side and then 
on the ventral side where the dissecting surface can easily be 
identifi ed, it is important to proceed towards the lateral side 
at the end of the procedure.       

   References 

    1.    Sato T, Hashimoto M. Morphological analysis of the fascial lami-
nation of the trunk. Bull Tokyo Med Dent Univ. 1984;31:21–32.  

            2.    Mike M, Kano N. Laparoscopic-assisted low anterior resection of 
the rectum – a review of the fascial composition in the pelvic space. 
Int J Colorectal Dis. 2011;26:405–14.  

     3.    Takahashi T. Fascial composition in the dorsal side of the rectum. 
Waldeyer’s fascia. Shoukakigeka. 2004;27:1967–76 . (in Japanese).  

     4.    Takahashi T. Fascial composition in the dorsal side of the rectum. 
Waldeyer’s fascia. Shoukakigeka. 2005;28:115–22 . (in Japanese).  

    5.    Takahashi T. Fascial composition in the dorsal side of the rectum. 
Waldeyer’s fascia. Shoukakigeka. 2005;28:221–7 . (in Japanese).  

     6.    Takahashi T. Fascial composition in the dorsal side of the rectum. 
Waldeyer’s fascia. Shoukakigeka. 2005;28:475–80 . (in Japanese).  

     7.    Takahashi T. Fascial composition in the dorsal side of the rectum. 
Waldeyer’s fascia. Shoukakigeka. 2005;28:1039–44 . (in Japanese).  

    8.    Walch PC, Donker PJ. Impotence following radical prostatectomy: 
insight into etiology and prevention. J Urol. 1982;128:492–7.  

    9.    Shafi k A. Anorectum. In: Skandalakis JE, editor. Skandalakis’ sur-
gical anatomy. The embryologic and anatomic basis of modern sur-
gery. Greece: Paschalidis Medical Publications; 2004. 
p. 944–1002.  

    10.    Lloyd-Davies OV, Lond MS. Lithotomy-trendelenburg position. 
Lancet. 1939;8:74–5.  

       11.    Tobin CE, Benjamin JA, Wells JC. Continuity of the fascia lining 
the abdomen, pelvis, and spermatic cord. Surg Gynecol Obstet. 
1946;83:575–96.  

       12.    Sato T. Fundamental plan of the fascial strata of the body wall. 
Igakunoayumi. 1980;114:C168–75 . (in Japanese).  

    13.    Borley NR, Healy JC. Abdomen and pelvis: overview and surface 
anatomy. In: Standing S, editor. Gray’s anatomy. The anatomical 
basis of clinical practice. 40th ed. New York: Churchill Libingstone; 
2008. p. 1039–54.  

    14.    Porter GA, Soskolne CL, Yakimets WW, Newman SC. Surgeon- 
related factors and outcome in rectal cancer. Ann Surg. 
1998;227:157–67.  

References



60

    15.    Bokey EL, Chapuis PH, Dent OF, Newland RC, Koorey SG, Zelas 
PJ, et al. Factors affecting survival after excision of the rectum for 
cancer: a multivariate analysis. Dis Colon Rectum. 1997;40:3–10.  

       16.    Church JM, Raudkivi PJ, Hill GL. The surgical anatomy of the rec-
tum: a review with particular relevance to the hazards of rectal 
mobilization. Int J Colorectal Dis. 1987;2:158–66.  

    17.    Heald RJ, Husband EM, Ryall RD. The mesorectum in rectal cancer 
surgery—the clue to pelvic recurrence? Br J Surg. 1982;69:613–6.  

    18.    Heald RJ, Moran BJ, Ryall RD, Sexton R, MacFariane JK. Rectal 
cancer. The Basingstoke experience of total mesorectal excision, 
1978–1997. Arch Surg. 1998;133:894–9.  

    19.    Asoglu O, Matlim T, Karanlik H, Atar M, Muslumanoglu M, 
Kapran Y, et al. Impact of laparoscopic surgery on bladder and 
sexual function after total mesorectal excision for rectal cancer. 
Surg Endosc. 2009;23:296–303.  

    20.    Hasegawa S, Nagayama S, Nomura A. Autonomic nerve- preserving 
total mesorectal excision in the laparoscopic era. Dis Colon 
Rectum. 2008;51:1279–82.  

    21.    Nano M, Levin AC, Borghi F, Bellora P, Bogliatto F, Garbossa D, 
et al. Observations on surgical anatomy for rectal cancer surgery. 
Hepatogastroenterology. 1998;45:717–26.  

      22.    Fernandez-Represa JA, Mayol JM, Garcia-Aguilara J. Total meso-
rectal excision for rectal cancer: the truth lies underneath. World 
J Surg. 2004;28:113–6.  

     23.    Heald RJ, Moran BJ. Embryology and anatomy of the rectum. Semi 
Surg Oncol. 1998;15:66–71.  

     24.    Kinugasa Y, Murakami G, Suzuki D, Sugihara K. Histological 
identifi cation of fascial structures posterolateral to the rectum. Br 
J Surg. 2007;94:620–6.  

    25.    Chapuis P, Bokey L, Fahrer M, Sinclair G, Bogduk N. Mobilization 
of the rectum: anatomic concepts and the bookshelf revisited. Dis 
Colon Rectum. 2002;45:1–8.  

       26.    Bisset IP, Chau KY, Hill GL. Extrafascial excision of the rectum: 
surgical anatomy of the fascia propria. Dis Colon Rectum. 
2000;43:903–10.  

        27.    Havenga K, DeRuiter MC, Enker WE, Welvaart K. Anatomical 
basis of autonomic nerve-preserving total mesorectal excision for 
rectal cancer. Br J Surg. 1996;83:384–8.  

    28.    Fritsch H, Hotzinger H. Tomographical anatomy of the pelvis, vis-
ceral pelvic connective tissue, and its compartments. Clin Anat. 
1995;8:17–24.  

    29.    Fritsch H, Liemann A, Brenner E, Ludwikowski B. Clinical anatomy 
of the pelvic fl oor. Adv Anat Embryol Cell Biol. 2004;175:1–64.  

     30.    Skandalakis JE, Colborn GL, Weidman TA, Kingsnorth AN, 
Skandalakis LJ, Skandalakis PH. Peritoneum, omenta, and internal 
hernias. In: Skandalakis JE, editor. Skandalakis’ surgical anatomy. 
The embryologic and anatomic basis of modern surgery. Greece: 
Paschalidis Medical Publications; 2004. p. 503–13.  

     31.    Sato T. Local anatomy of the visceral fascia. Basis of layer structure 
and generation in each part. J Jpn Surg Assoc. 1995;56:2253–72 . 
(in Japanese).  

    32.    Lowry AC, Simmang CL, Boulos P, Farmer KC, Finan PJ, Hyman 
N, et al. Consensus statement of defi nitions for anorectal physiol-
ogy and rectal cancer. Colorectal Dis. 2001;3:272–5.  

    33.    Diop M, Parratte B, Tatu L, Vuillier F, Brunelle S, Monnier G. 
“Mesorectum”: the surgical value of an anatomical approach. Surg 
Radiol Anat. 2003;25:290–304.  

    34.    Muntean V. The surgical anatomy of the fasciae and the fascial 
spaces related to the rectum. Surg Radiol Anat. 1999;21:319–24.  

   35.    Sato K, Sato T. The vascular and neuronal composition of the lat-
eral ligament of the rectum and the rectosacral fascia. Surg Radiol 
Anat. 1991;13:17–22.  

     36.    Crapp AR, Cuthbertson AM. William Waldeyer and the rectosacral 
fascia. Surg Gynecol Obstet. 1974;138:252–6.  

    37.    Tobin CE, Benjamin JA. Anatomical and surgical restudy of 
Denonvilliers’ fascia. Surg Gynecol Obstet. 1945;80:373–88.  

   38.    Uhlenhuth E, Wolfe WM, Smith EM, Middleton EB. The recto-
genital septum. Surg Gynecol Obstet. 1948;86:148–63.  

    39.    Uhlenhuth E, Day EC, Smith RD, Middleeton EB. The visceral 
endopelvic fascia and the hypogastric sheath. Surg Gynecol Obstet. 
1948;86:9–28.  

    40.    Aigner F, Zbar AP, Ludwikowski B, Kreczy A, Kovacs P, Fritsch 
H. The rectogenital septum: morphology, function, and clinical rel-
evance. Dis Colon Rectum. 2004;47:131–40.  

    41.    Wesson MB. The development and surgical importance of the rec-
tourethralis muscle and Denonvilliers’ fascia. J Urol. 
1922;8:339–59.  

    42.    Van Ophoven A, Roth S. The anatomy and embryological origins of 
the fascia of Denonvilliers: a medico-historical debate. J Urol. 
1997;157:3–9.  

   43.    Richardson AC. The rectovaginal septum revisited: its relationship 
to rectocele and its importance in rectocele repair. Clin Obstet 
Gynecol. 1993;36:976–83.  

    44.    Milley PS, Nichols DH. A correlative investigation of the human 
rectovaginal septum. Anat Rec. 1969;163:443–51.  

    45.    Lindsey I, Guy RJ, Warren BF, Mortensen NJ. Anatomy of 
Denonvilliers’ fascia and pelvic nerves, impotence, and implica-
tions for the colorectal surgeon. Br J Surg. 2000;87:1288–99.  

     46.    Kinugasa Y, Murakami G, Uchimoto K, Takenaka A, Yajima T, 
Sugihara K. Operating behind Denonvilliers’ fascia for reliable 
preservation of urogenital autonomic nerves in total mesorectal 
excision: a histologic study using cadaveric specimens, including a 
surgical experiment using fresh cadaveric models. Dis Colon 
Rectum. 2006;49:1024–32.  

   47.    Heald RJ, Moran BJ, Brown G, Daniels IR. Optimal total mesorec-
tal excision for rectal cancer is by dissection in front of 
Denonvilliers’ fascia. Br J Surg. 2004;91:121–3.  

   48.    Clausen N, Wolloscheck T, Konerding MA. How to optimize auto-
nomic nerve preservation in total mesorectal excision: clinical 
topography and morphology of pelvic nerves and fasciae. World 
J Surg. 2008;32:1768–75.  

    49.    Lindsey I, Warren BF, Mortensen NJ. Denonvilliers’ fascia lies 
anterior to the fascia propria and rectal dissection plane in total 
mesorectal excision. Dis Colon Rectum. 2005;48:37–42.  

    50.    Heald RJ. The ‘Holy Plane’ of rectal surgery. J R Soc Med. 
1988;81:503–8.  

    51.    Pak-art R, Tansait T, Mingmalairaks C, Pattana-arun J, Tansatit M, 
Vajrabukka T. The location and contents of the lateral ligaments of 
the rectum: a study in human soft cadavers. Dis Colon Rectum. 
2005;48:1941–4.  

   52.    Bissett IP, Hill GL. Extrafascial excision of the rectum for cancer: a 
technique for the avoidance of the complications of rectal mobiliza-
tion. Semin Surg Oncol. 2000;18:207–15.  

    53.    Nano M, Dal Coprso HM, Lanfranco G, Ferronato M, Hornung 
JP. Contribution to the surgical anatomy of the ligaments of the 
rectum. Dis Colon Rectum. 2000;43:1592–8.  

    54.    Jones OM, Smeulders N, Wiseman O, Miller R. Lateral ligaments 
of the rectum: an anatomical study. Br J Surg. 1999;86:487–9.    

4 Laparoscopic Low Anterior Resection of the Rectum



61© Springer Science+Business Media Singapore 2017
M. Mike, Laparoscopic Colorectal Cancer Surgery, DOI 10.1007/978-981-10-2320-0_5

      Laparoscopic Abdominoperineal 
Resection of the Rectum                     

5.1               Introduction 

 In the treatment of rectal cancer, the spotlight has been 
placed on how to preserve the anus. In fact, it has become 
possible to perform anal sparing surgery in many cases using 
intersphincteric resection of the rectum (ISR) for rectal can-
cer. However, the indication for laparoscopic abdominoperi-
neal resection (LapAPR) of the rectum for rectal cancer has 
not diminished. The surgical technique involved requires the 
laparoscopic resection of the low anterior rectum. However, 
procedures beyond the rectosacral ligament must maintain 
suffi cient distance from the rectum and/or the anal canal, and 
is defi ned as the circumferential resection margin.  

5.2     Stoma Site Marking and Preoperative 
Treatment 

 Stoma site marking is performed together with a certifi ed 
wound-ostomy-continence nurse.  

5.3     Operative Procedures (in Men) 

5.3.1     Treatment of the Anus 

 The anus is closed using two purse-string sutures with a 
0-monofi lament suture. The handling of the needle is neces-
sary to fully raise the tissue using fi ne sutures in order to 
prevent leakage of stool during the operation.  

5.3.2     Intraoperative Positions 

 The patient is placed in the lithotomy position with 
Levitator TM  stirrups with both thighs strapped to linearize to 
the trunk as much as possible. In order to improve the fi eld 
of view in the anal operation, the knee is bent further, which 
is a modifi cation of the Lloyd-Davies position [ 1 ]. As a 

result, the anus is widely accessible, and an optimal fi eld of 
view of the ventral and lateral sides of the anal canal is 
ensured (Fig.  5.1 ).

5.3.3        Operative Procedures 

 See the relevant laparoscopic sigmoidectomy (LapS; Chap. 
  3    ) and laparoscopic low anterior resection (LapLAR; Chap. 
  4    ) sections for the dissection and mobilization of the sigmoid 
colon and the rectum. 

5.3.3.1     Additional Dissection in the Lesser Pelvis 
(Especially in the Retrorectal Space) 

  Scope:  umbilicus 
  The operator’s right hand:  an electrosurgical knife with 

spatula-type blade 
  The operator’s left hand:  maintains traction of the fascia 

propria of the rectum to the ventral-caudal side 
  The assistant’s right hand:  assists in the fi ne manoeu-

vres of the operator 
  The assistant’s left hand:  lifts the fascia propria of the 

rectum to the ventral side as required 
 The procedure to reach the pelvic fl oor after dissection of 

the recto-sacral ligament is similar to that of LapLAR; how-
ever, after reaching the pelvic fl oor, the operative procedure 
differs. 

 At this point, the caudal edge of the S4 pelvic splanchnic 
nerve that rises from the sacrum can be confi rmed. Here, the 
rectum is dissected bilaterally to the caudal-ventral side, the 
supralevator space resembles a comma-like space, but the 
procedure must not extend to the nearby the anorectal region 
(Fig.  5.2 ).

   In the retrorectal space, when dissection is performed 
toward the caudal side, the anococcygeal raphe is visually 
recognized as directed from the coccyx to the rectum. If 
the dissection is performed slightly distant from the mid-
line, the anococcygeal raphe is clearly exposed (Fig.  5.2 ). 
A minimal dissection of the bilateral mesorectum is 
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performed far from the hiatal ligament. The anococcygeal 
raphe is divided near the coccyx and the levator ani mus-
cle is divided into a U-shape using an ultrasonically acti-
vated device (USAD) (Fig.  5.2 ). Distancing from the 
rectum as far as possible, the iliococcygeus muscle and 
the pubococcygeus muscle (the levator ani muscle) are 
divided to the ventral side into a U-shape by the USAD, to 
expose the granular fatty tissue of the ischiorectal fossa 
(Fig.  5.3 ).

   When bleeding occurs before reaching the pelvic fl oor, 
the fi eld of view is no longer visible for the operation. Thus, 
suffi cient haemostatic control is mandatory.  

5.3.3.2     Further Dissection of the Ventral Side 
of the Rectum 

  Scope:  umbilicus 
  The operator’s right hand:  a spatula-type electrosurgi-

cal knife and an USAD 
  The operator’s left hand:  controls the ventral side of the 

rectum 
  The assistant’s right hand:  controls the prostate to the 

ventral side 
  The assistant’s left hand:  controls the prostate to the 

ventral side 
 It is important to dissect suffi ciently as far as possible 

between the prostate and Denonvilliers’ fascia. Denonvilliers’ 
fascia is separated from the prostate at the terminal end by an 
USAD. In addition, at the lateral portions of the rectum, the 
rectal branches from the pelvic plexus are further divided 
using the USAD.  

5.3.3.3     Division of the Sigmoid Colon 
  Scope:  umbilicus 

  The operator’s right hand:  an electrosurgical knife with 
spatula-type blade and Endo-GIA TM  

  The operator’s left hand:  grasps the sigmoid mesocolon 
with the forceps 

  The assistant’s right hand:  grasps the sigmoid mesoco-
lon with the forceps 

  The assistant’s left hand:  maintains traction of the sig-
moid colon to the cranial side 

 After determining where the sigmoid colon is to be 
divided, the sigmoid mesocolon is divided from the cranial 
stump obtained from the lymph node dissection. In coopera-
tion with the assistant, a view of the mesocolon is obtained 
and the mesocolon is divided with the USAD and the sigmoid 
colon is then divided using a fl exible Endo GIA TM  (Fig.  5.4 ).

Levitator

  Fig. 5.1    Modifi ed Lloyd-Davies position. The knee position is bent 
further, which is a modifi cation of the Lloyd-Davies position, the anus 
is widely accessible, and ensures an optimal fi eld of view of the ventral 
and lateral sides of the anal canal       
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  Fig. 5.2    ( a ,  b ) Disconnection of the anococcygeal raphe. This dissec-
tion of the left and right sides of the mesorectum is performed mini-
mally and distally to the hiatal ligament. The anococcygeal raphe is 

divided near the coccyx and the levator ani muscle is divided into a 
U-shape using an ultrasonically activated device (USAD)       
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5.3.3.4        Operation from the Perinaeum 
 The anus is sutured and closed with purse-string sutures. The 
patient is in the modifi ed Lloyd-Davies position with further 
bending, and the perinaeum is fully visible. Following a sec-
ond thorough disinfection of the perineum, an incision is 
made several centimetres distant from the anal verge (Fig. 
 5.5 ). The anatomical landmarks are the coccyx on the dorsal 
side, bilateral ischial tuberosity on the lateral side, and the 
perineal body on the ventral side in men. Although the skin 
guideline acts as the midpoint between the above and the 
closed anus, a broad skin excision does not lead to a better 
dissection. A Loan-Star wound retractor TM  is used to raise 
the edge of the skin incision (Fig.  5.5 ). The subcutaneous fat 
is excised. If the lesion is a far advanced cancer, the incision 
is made using the medial edge of the gluteus maximus mus-
cle as an index.

   Without exposing the gluteus maximus muscle, which is 
located dorsally and bilaterally, the dissection proceeds 
towards the coccyx tip as the anatomical landmark, there the 
granular fatty tissue of the ischiorectal fossa becomes visi-
ble. It is possible to reach the peritoneal cavity easily on the 
ventral side of the coccyx. Since the levator ani muscles have 
been divided into a U-shape, the passage between the abdom-
inal cavity and the perineum may be incised into a U-shape 
at this point (Fig.  5.3 ) 

 Here, the dissection continues further towards the ventral 
side from the outside to expose the superfi cial transverse 
perineal muscle and to divide the rectal branches. In the ven-
tral midline portion, the bulbocavernosus muscle, the exter-
nal anal sphincter muscles, the levator ani muscle, and the 
horizontal stripes of perineum are combined resembling a 
tough connective tissue, which is defi ned as the perineal 
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  Fig. 5.3    Division of the levator 
ani muscles. Distancing from the 
rectum as much as possible, the 
iliococcygeus muscle and the 
pubococcyeus muscle (the levator 
ani muscle) are divided to the 
ventral side in a U-shape by 
USAD, to expose the granular 
fatty tissue of the ischiorectal 
fossa       
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Rectum Rectum

Sigmoid mesocolon

Stump of central lymph nodes dissection

  Fig. 5.4    Division of the sigmoid 
colon. The sigmoid mesocolon is 
divided from the cranial stump of 
the central lymph node 
dissection. In cooperation with 
the assistant, a view of the 
mesocolon is obtained and the 
mesocolon is then divided using a 
USAD. The sigmoid colon is 
divided using the fl exible Endo 
GIA TM        
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body (Fig.  5.6 ). The bilateral levator ani muscle is further 
exposed with the muscle retractor by the assistant and 
divided. Approximately three-quarters of the circuit of the 
pelvic attachment of the levator ani muscle are exposed by 
this manoeuvre (Fig.  5.6 ).

   Next, the rectum is inverted towards the perineal side. 
The surgeon grasps the inverted rectum for counter traction 
and dissects the ventral side of the pelvic adaptation of the 
levator ani muscle. Palpating the dorsal side of the prostate, 
the site where the prostate and puborectalis muscle are 
attached to the rectal wall is carefully divided using an 
electrosurgical knife (Fig.  5.7 ). However, if the prostate 

and the Denonvilliers’ fascia are disconnected from the 
abdominal cavity, the  inversion step is not required. The 
dissection is advanced further from the prostate. Finally, 
the division of the perineal body is completed to end the 
manoeuvres. As this site is very close to the urethra dia-
phragm, the urinary catheter in men is used as the guide to 
avoid further damage.

5.3.3.5        Endo-colostomy and Insertion 
of the Drain 

 After re-establishing pneumoperitoneum, the Lloyd-Davies 
position is pushed slightly back, and the haemostasis of the 
pelvic space is confi rmed, and irrigation of the pelvic space 
is performed. The subcutaneous tissue is closed with 
0-PDS TM  sutures, and the skin is closed using 2-0 Nylon TM  
vertical mattress sutures to complete the perineal procedure. 

 A Dual Drain TM  is inserted into the pelvic space from the 
right lower port. 

 The centre of the colostomy site is held with Kocher’s 
forceps and lifted to the ventral side. A circular skin inci-
sion with a diameter of 2 cm is performed as the dermis is 
suffi ciently exposed (Fig.  5.8 ). Thus, the dermis having 
good vascularization is visible. The subcutaneous fat is 
dissected off to reach the anterior rectus sheath. A cross-
like incision is made on the rectus sheath and the rectus 
muscle is opened bluntly with muscle retractors to reach 
the posterior rectus sheath. The posterior rectus sheath 
and the peritoneum are divided. This will ensure that the 
path is not excessively narrow and impedes bending. After 
confi rming that the sigmoid colon is not twisted, the colon 
stump is induced outside the abdominal wall. The anterior 
and posterior rectus sheath is sutured with a 4-point fi xa-
tion using 3-0 PDS-II TM  thread.

Superficial transverse perineal muscle

Ischial tuberosity

Lone-Star retractorIncision CoccyxAnus

  Fig. 5.5    Perineal procedures. The anus is sutured and closed with 
purse-string sutures. The patient is in the modifi ed Lloyd-Davies posi-
tion and bent further, the perinaeum is fully visible. Following thorough 
disinfection, an incision is made several centimetres distant from the 
anal verge and a Loan-Star wound retractor TM  is used to raise the edge 
of the skin incision       

Superficial transverse perineal muscle

Ischial tuberosity

Lone-Star retractor

Incision CoccyxAnus

Perineal body

Opening of the abdominal cavity

  Fig. 5.6    Reaching from the perineum to the 
abdominal cavity. Without exposing the gluteus 
maximus muscle that is dorsal and bilateral, the 
dissection continues along the coccyx tip as the 
anatomical landmark, and the granular fatty tissue 
of the ischiorectal fossa becomes visible. It is 
possible to easily reach the peritoneal cavity on 
the ventral side of the coccyx. The dissection 
proceeds further moving towards the ventral side 
from the outside to expose the superfi cial 
transverse perineal muscle. The bilateral levator 
ani muscle is further exposed and divided. 
Approximately three-quarters of the circuit 
involving the pelvic attachment of the levator ani 
muscle are exposed by this manoeuvre       
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   The sigmoid colon is induced again outside the abdomi-
nal wall, however only recently we have begun to use the 
retroperitoneal route under laparoscopic view to prevent 
post-operative parastomal hernia. The sero-muscular fl ap of 
the sigmoid colon is fi xed with a 3-0 PDS-II TM  thread used 
previously to approximate the rectus sheath (Fig.  5.8 ). The 
stump is covered with a wet gauze.  

5.3.3.6     Closure of the Port Puncture Wound 
and Maturation of the Stoma 

 The port sites are closed with skin staples or inverted 4-0 
PDS-II TM  thread; the incision wound is covered with dress-
ings to prevent contamination. Next, the colostomy is opened. 
First, the excess intestine is cut and haemostasis is achieved. 
The stump of the colon is matured with a 4-0 PDS TM  suture 
and intermittent inverted manoeuvres are performed to fl utter 
the stump outside and to raise it about 1 cm (Fig.  5.9 ).

5.4          Concept of Abdominoperineal 
Operation 

 In 1908, Miles described in the Lancet that procedures for 
encouraging lymph fl ow in the cranial direction was 
important in abdominoperineal resection of the rectum [ 2 ]. 
As a result, the concept of the cranial direction of lymph 
node dissection has been established. For this reason, the 
abdominoperineal resection of the rectum is called the 
Miles operation today. 

 As mentioned above, without a complete understanding 
the fascial composition of the pelvic space it is not possible 
to refer to the anatomy of the rectum. The starting points 
include is the theories of Tobin et al. [ 3 ], Sato [ 4 ] and 
Takahashi [ 5 – 9 ]. These theories are based on embryology, so 
understanding the embryology of the intestinal tract is essen-
tial. According to these authors, the continuity in the fascia 
composition of the abdominal and pelvic cavity must be 
secured (Fig.  5.10 ).

  

Superficial transverse perineal muscle

Ischial tuberosity

Lone-Star retractorAnus

Perineal body

Puborectalis muscle

Prostate

Rectum is pulled out

  Fig. 5.7    Inverting the rectum 
and dividing the puborectalis 
muscle. The surgeon grasps the 
inverted rectum for counter 
traction and dissects the ventral 
side of the pelvic adaptation of 
the levator ani muscle. After 
palpating the dorsal side of the 
prostate, the site where the 
prostate and puborectalis muscle 
are attached to the rectal wall is 
divided carefully using small 
incisions using an electrosurgical 
knife       

Stoma site

  Fig. 5.8    Sigmoid colostomy. The 
centre of the colostomy site is 
held with Kocher’s forceps and is 
lifted to the ventral side. A 
circular skin incision with a 
diameter of 2 cm is made once 
the dermis is suffi ciently 
exposed. The sigmoid colon is 
induced outside the abdominal 
wall and the sero-muscular fl ap 
of the sigmoid colon is fi xed with 
a 3-0 PDS TM  thread to 
approximate the rectus sheath       
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 Furthermore, in the abdominoperineal resection of the 
rectum it is necessary to understand the anatomy once the 
pelvic fl oor is reached. However, not many papers have 
been published reporting a detailed the description of this 

anatomy. This is because the concept of the fascial com-
position of this section is directly connected to anal func-
tion and this has not yet been clearly studied. In this 
textbook, we pick up from Shafi x’s paper [ 11 ] with respect 

Sigmoid colon

Skin

Anterior sheath 

Postrior sheath 

Peritoneum

of rectus abdominis muscle

of rectus abdominis muscle

  Fig. 5.9    Maturation of the 
colostomy. The colostomy is 
opened. The stump of the colon 
is sutured with 4-0 PDS TM  suture 
and intermittent inverted 
manoeuvres are performed to 
fl utter the stump outside and to 
raise it about 1 cm       
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  Fig. 5.10    Continuity in the fascia composition of the abdominal and pelvic cavity. The theory of Tobin et al., Sato, and Takahashi are based on 
embryology, thus understanding of the embryology of the intestinal tract is essential. According to these authors, the continuity in the fascia 
composition of the abdominal and pelvic cavity must be secured [10, with permission]       
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to function and anatomy of the pelvic fl oor and we concur 
that his interpretation is also easy to understand for most 
surgeons (Fig.  5.11 ).

   Generally, the phrase “after dissection with total mesorec-
tal excision (TME) of the rectum” means that the dissection 
procedure relative to the fascia propria of the rectum in the 
dorsal side of the rectum and the Denonvilliers’ fascia in the 
ventral side of the rectum is completed. However, although it 
is also reported in the paper by Heald [ 12 ], the surgeons have 
considered the resecting side of the rectum, but have never 
looked at the dorsal side, i.e. the levator ani muscle side. In 
other words, the fi eld of view of the dorsal side of the pelvic 
space does not become suffi ciently clear at moment in which 
the TME procedure is completed. According to the theories 
by Tobin et al. [ 3 ], Sato [ 4 ], and Takahashi [ 5 – 9 ] the levator 
ani muscle (composed of the iliococcygeus muscle and the 
pubococcygeus muscle) is covered by the superfi cial sub-
peritoneal fascia (Fig.  5.12 ) and the levator ani muscles are 
present on the dorsal shallow layer. Dissection from the ano-
coccygeal raphe to the hiatal ligament must not be excessive 
in the abdominoperineal resection of the rectum (Fig.  5.11 ). 
This operation is fundamental to ablate the anorectal tube 
and its surrounding tissue maintaining its cylindrical shape. 
This operation should not lead to “waisting” (or “necking” in 
the resected specimens), which simply means not getting 
excessively close to the lesion [ 13 ]. Therefore, the tip of the 
coccyx should be suffi ciently visible, and it is important that 
the anococcygeal raphe and the levator ani muscles are 
divided from this part to form the U-shaped incision line and 
that fat of the ischiorectal fossa is exposed.

   With the development of laparoscopic surgery, and thanks 
to the improvement in the components of the fi eld of view of 

the pelvic fl oor, this now becomes every surgeon’s optimal 
fi eld of view. Thus, the anatomical recognition of each of the 
sites and defi nition of new terminology becomes necessary. 
Surgeons must understand the fascial composition of the pel-
vic space and muscular confi guration present in a fi eld of 
view that differs from what was previously accessible.  

5.5     Fascial Composition in the Parasacral 
Approach (Kraske Operation) 

 There is a surgical procedure involving the lower anterior 
resection of the rectum for rectal cancer. It is a posterior 
resection procedure of the rectum described by Paul Kraske, 
currently known as the Kraske operation. Kraske incised the 
skin on the midline of the sacrum from the dorsal end of the 
anus to resect a part of the sacrum [ 14 ]. It was considered a 
radical operation, but in the end was a palliative procedure 
given the results obtained. 

 Even today, there is a condition that is considered an 
adaptation of Kraske operation, known as the parasacral 
approach. Compared with the transanal resection, the advan-
tages of the parasacral approach include: (1) the ability to 
detect lymph nodes in the mesorectum and (2) a relatively 
good fi eld of view that allows tumour resection to be per-
formed maintaining a certain distance from the tumour. 
Hence indications for proctectomy with the parasacral 
approach include: (1) the presence of a swollen lymph node 
in preoperative ultrasound diagnosis in the mesorectum near 
the primary lesion, and histological diagnosis, (2) diffi cult 
transanal resection due to the occupation site and size of the 
tumour, and (3) patients who cannot tolerate open surgery, 
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  Fig. 5.11    Caudal cross-section 
the deep subperitoneal fascia. 
Shafi x’s anatomy: this is the 
so-called supra-levator space, 
which leads from the lateral side 
of the rectum to the lateral side of 
the urinary bladder and the 
Retzius’ cavity. Pubococcygeus 
muscle and iliococcygeus muscle 
form the pelvic fl oor muscles. 
Puborectalis muscle is located in 
the anal side of the hiatal 
ligament and supports the dorsal 
side of the anal canal       
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such as the elderly and high-risk patients, even though the 
procedure is an adaptation of open surgery. Although the 
tumour location for this adaptation should be within 5 cm of 
the anal verge, it is also possible to approach the lesion in the 
upper rectum. However, if the circumference of the tumour is 
long, the indication is diffi cult. 

 The patient is placed in the jack-knife position on the oper-
ating table. An incision is performed along the diseased side 
of the sacrum (Fig.  5.13 ). After dividing the subcutaneous fat, 
the anococcygeal ligament (also referred to as the anococcy-
geal body) is cut and the levator ani muscle appears as the 
dissection of the fatty tissue of the rectosciatic fossa advances 
further. After exposing the levator ani muscle, it is divided 
from the cranial to the caudal side with an electrosurgical 

knife (Fig.  5.14 ). Since the levator ani muscle is a thin mus-
cle, it is easy to proceed with the manoeuvre while the bilat-
eral incised muscle is sutured with supporting threads, and 
thus it becomes easy to delay suturing the muscles.

    The puborectal muscle is present on the anal side of the 
levator ani muscle and the muscle bundles run so as to sur-
round the rectum to form stable muscle bundles. There is a 
very narrow area between the coccyx and the puborectal 
muscle, thus the procedure is preceded by dividing the coc-
cyx (Fig.  5.15 ).
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  Fig. 5.12    Anatomy for avoiding 
wasting. From the theory by 
Tobin et al., Sato, and Takahashi 
the levator ani muscle is covered 
by the superfi cial subperitoneal 
fascia. The anococcygeal raphe 
and the levator ani muscles are 
separated from the coccyx to 
form the U-shaped incision line 
and the fat of the ischiorectal 
fossa is exposed. This allows 
wasting to be avoided.  Blue  
 arrow : indicates the dissecting 
direction of the abdominoperineal 
resection (APR) of the rectum       
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  Fig. 5.13    Body position and incision. In the jack-knife position, an 
incision is made along the diseased side of the sacrum       
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  Fig. 5.14    Dissecting layer of the parasacral approach. This method dis-
sects around the fascia wrapping the mesorectum ( a ). After incision of 
the fascia enveloping the mesorectum and the mesorectum, the muscle 
layer is exposed and the rectal wall is dissected near the muscle layer ( b )       
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   The superfi cial subperitoneal fascia is present on the ven-
tral side of the levator ani muscle, and after division of this 
fascia, the fascia covering the mesorectum appears (Figs. 
 5.14  and  5.16 ). Although this is easily confused as the fascia 
propria of the rectum, the fascia propria of the rectum does 
not exist in the caudal side of the rectosacral ligament accord-
ing to Dr. Takahashi’s concept [ 5 – 9 ]. Therefore, this fascia 
remains nameless, it is merely considered the continuation of 
the deep subperitoneal fascia from Sato’s theory [ 4 ].

   In the parasacral approach, the dissecting range of the rec-
tum is signifi cantly different based on the position and size 
of the lesion. There are two dissecting layers in the rectum 
(Fig.  5.14 ). In the fi rst, after the fascia covering the mesorec-
tum appears, the dissection of the retro-rectal space (presa-
cral space) is performed along the outermost layer as far as 

possible without injuring them. The surrounding fatty tissue 
and the lymph nodes in the mesorectum are to be removed. 
In the other layer, an incision is made on the fascia covering 
the mesorectum either vertically or horizontally. After a 
sharp dissection of the fatty tissue in the mesorectum and 
reaching the proper muscle of the rectum, the dissection fol-
lows along the muscle (Fig.  5.13 ).      
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  Fig. 5.16    Lateral view of the 
anal region. The superfi cial 
subperitoneal fascia is present in 
the ventral side of the levator ani 
muscle, and after division of this 
fascia the fascia covering the 
mesorectum appears. Although 
this is easily considered as the 
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      Laparoscopic Right Colectomy                     

6.1               Introduction 

 In the laparoscopic right colectomy (LapRC) surgical tech-
nique (including ileocaecal resection), it is easy to under-
stand the fascial composition based on the 
medial-retroperitoneal approach, and thus the surgical tech-
nique becomes evident. Our laparoscopic right colectomy 
surgeries have a general rule that the procedures involving 
division of the mesentery, ligation of vessels, and anastomo-
sis are to be performed under small auxiliary laparotomy of 
the epigastric region due to its “rapidity” and “safety”.  

6.2     Resection Range and Degree 
of Lymph Node Dissection 

 As has already been described in the Chap.   1    , since the con-
cept of the surgical trunk by Gillot [ 1 ] (Fig.  6.1 ) was fi rst 
introduced in Japan in the 1970s, two main views are preva-
lent with regards to lymph node dissection for right colon 
cancer. Namely, lymph node dissection of the main lymph 
node based on the dominant artery root and lymph node dis-
section of the surgical trunk based on the lymph fl ow of 
Gillot [ 2 ]. No defi nitive conclusions have been reached as to 
which is more correct; however, the former calls for the dis-
section of portions where the lymph fl ow is missing, while in 
the latter the theory of lymph fl ow is only emphasised and 
whether the dissection of all this part is actually clinically 
meaningful has not been determined.

6.3        Fascial Composition of the Right-Side 
Colon 

 As for the confi guration of the right colon, it can be consid-
ered as divided into a simple fusion fascia between the colon 
and retroperitoneum at the caudal side (Fig.  6.2 ) and a rela-
tively confused fusion fascia at the cranial pancreatoduode-
nal portion (Fig.  6.3 ). In the former, the right colon and 

retroperitoneum are fused to become the right fusion fascia 
of Toldt and the ascending colon is buried in the retroperito-
neum (Fig.  6.2 a, b). In the latter, it is easy to understand the 
fascial composition if the embryologic processes are divided 
into two stages (Fig.  6.3 a, b). That is, the second portion of 
the duodenum that was accompanied by a dorsal mesentery 
falls to the right, forming the posterior pancreatic fascia of 
Treitz between the parietal peritoneum and the pancreato-
duodenal region (Fig.  6.3 c). Then, the ascending colon cov-
ers the head of the pancreatoduodenal region when the 
intestinal rotation is completed, and it forms the right fusion 
fascial of Toldt and the anterior pancreatic fascia (Fig.  6.3 e). 
In other words, the right fusion fascia of Toldt is divided into 
the posterior pancreatic fascia of Treitz dorsally and the ante-
rior pancreatic fascia ventrally at the margin of the second 
portion of the duodenum (Fig.  6.3 e). Additionally, the 
hepatic fl exure is located at the transition of the transverse 
colon with the mesocolon and the ascending colon, in which 
the mesocolon is fused with the posterior abdominal wall.

    In addition, with regards to the relation between the trans-
verse colon and the second portion of the duodenum, three 
fusion patterns can be considered in three degrees of fusion. 
That is, there are fusions between the ventral leaf of the 
transverse colon and about half of the second portion of the 
duodenum (Fig.  6.4 a), between the ventral leaf of the trans-
verse colon and the entire second portion of the duodenum 
(Fig.  6.4 b), and almost no fusion (Fig.  6.4 c)

   In order to dissect the right colon from the pancreatico-
duodenum, the relationship between the anterior pancreatic 
fascia, the posterior pancreatic fascia of Treitz, and the right 
fusion fascia of Toldt, and between the transverse mesocolon 
and the anterior pancreatic fascia must be considered. In 
right colon cancer, in order to dissect the colon from the ret-
roperitoneum, it is necessary to dissect between the right 
fusion fascia of Toldt and the deep subperitoneal fascia. 
However, since the right colon is depressed on its dorsal side 
compared with the left colon, the lateral approach of the right 
colon tends to be a diffi cult and uncertain procedure (Fig. 
 6.2 b). The right fusion fascia of Toldt is close to the deep 
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Area of Henle’s trunk 
or area of branching of right side veins

  Fig. 6.1    The concept of surgical 
trunk by Gillot. The surgical 
trunk refers to an approximately 
44-mm section from the cranial 
side of the ileocolic vein to the 
most caudal side of Henle’s 
trunk. Lymph nodes are present 
in the ventral and lateral side of 
the superior mesenteric vein       
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  Fig. 6.2    Fusion and its cross-section with the ascending mesocolon ( a , 
 b ). The right colon and retroperitoneums are fused to become the right 
fusion fascia of Toldt and the ascending colon is buried in the retroperi-

toneum ( b ).  Arrow I  indicates the fi rst incisional position of the retro-
peritoneal approach.  Arrow II  indicates a dissecting layer between the 
fusion fascia of Toldt and the deep subperitoneal fascia ( b )       

 

 

6 Laparoscopic Right Colectomy



73

subperitoneal fascia in the paracolic gutter of the lateral of 
the ascending colon (Fig.  6.2 b). Thus, if one attempts to dis-
sect the colon from this side, there is a tendency to enter the 
dorsal side of the deep subperitoneal fascia, and place the 
urinary tract and the spermatic vessels on the discharge side, 
and be in danger of lifting the right kidney. In contrast, it is 
easier to dissect between the right fusion fascia of Toldt and 
the deep subperitoneal fascia along the mesenteric root 
because this region is rich in fat and connective tissue (Fig. 
 6.2 b I, II). In addition, since the deep subperitoneal fascia in 
the pancreaticoduodenal section continues onto the dorsal 
side of the posterior pancreatic fascia of Treitz behind the 
pancreas head, dissection of the right colon from the dorsal 
side is easy provided that the ventral side of the deep sub-
peritoneal fascia is maintained (Fig.  6.3 e). As the dissection 
is continued using this approach, the right colon can be dis-
sected freely without any damage to the other organs because 
the urinary tract and the spermatic vessels are now located on 
the dorsal side of the deep subperitoneal fascia. From the 
above discussion, it can be deduced that laparoscopic right 

colectomy is recommended to be performed using the 
medial-retroperitoneal approach.  

6.4     Operative Procedure (in Men) 

 The medial-retroperitoneal approach that precedes the dis-
section between the right fusion fascia of Toldt and the deep 
subperitoneal fascia is a basic procedure. This surgical pro-
cedure takes advantage of laparoscopic surgery as it may be 
easier to dissect the colon from the retroperitoneum and this 
may mobilise the colon earlier. 

6.4.1     Incision of the Peritoneum 
in the Mesenteric Root 

  Scope:  umbilicus 
  The operator’s right hand:  an electrosurgical knife with 

spatula-type blade 

a b

c

d

e

Second portion of the duodenum
Second portion of the duodenum

Pancreas

Pancreas

Posterior fascia of Treitz

Posterior pancreatic fascia 

Anterior pancreatic fasciaParietal peritonum

Parietal peritoneum

small intestine

Ascending colon

Deep subperitoneal fascia

Right fusion fascia 

c

d

e
of Toldt of Treitz

  Fig. 6.3    Intestinal rotation and the relationship of each mesenterium. 
Originally, two sheets of the dorsal mesentery are rotated around the 
superior mesenteric artery. It is easy to understand the fascial composi-
tion of the pancreatoduodenal portion if the embryological process is 
divided into two stages (a, b). That is, the second portion of the duode-
num that was accompanied by a dorsal mesentery falls to the right, 

forming the posterior pancreatic fascia of Treitz between the parietal 
peritoneum and the pancreatoduodenal region ( c ). Then, the ascending 
colon covers the head of the pancreatoduodenal region when the intes-
tinal rotation is completed, and it forms the right fusion fascia of Toldt 
and the anterior pancreatic fascia ( e )       
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  The operator’s left hand:  provides a surgical plane 
where the dissection is to be performed and divides in coun-
tertraction together with the assistant. Usage of bowel 
forceps 

  The assistant’s right hand:  grips the root of the appen-
dix or the caecum with bowel forceps. 

  The assistant’s left hand:  grasps the terminal ileum or 
the mesentery of the small intestine with bowel forceps to 
orient the surface towards the operator in countertraction 
with the right hand. 

 The patient lies in the head-down position on the operat-
ing table. The scope is inserted through the umbilical port. 
The assistant lifts the mesentery of the small intestine to the 
ventral side with two forceps to establish a surgical plane 
for the mesentery and to prevent the small intestine from 
entering the operative fi eld (Fig.  6.5 ). The operation begins 
with the incision of the peritoneum at the base of the mesen-
tery of the small intestine near the second portion of the 
duodenum moving from the cranial-medial side to the cau-
dal-lateral side with a spatula-type electrosurgical knife 
(Fig.  6.5 , arrow I, II). Along this course, as the deep sub-
peritoneal fascia with the retroperitoneum is lifted ventrally, 
the incision should be performed for several centimetres 
along the ventral side (Fig.  6.6 a) and the deep subperitoneal 
fascia should be dissected towards the dorsal side from the 
fusion fascia of Toldt (Fig.  6.6 b).

    If the duodenum cannot be seen through the fascia from 
the retroperitoneum, it may be easier to direct the mobilisa-
tion of the cecum to the cranial side. In this case, however, it 
is necessary to be careful not to proceed further into deeper 
layers. Therefore, it is important to dissect the fascia dorsally 
while correcting the fascia composition of the caecal wall 
that is being lifted ventrally. Lifting the caecum and the ter-
minal ileum, the dissection is performed just dorsal of the 
right fusion fascia of Toldt and slightly enough cranially 
(Figs.  6.2 b II and  6.5  II).  

6.4.2     Dissection of the Fusion Fascia of Toldt 
from the Deep Subperitoneal Fascia 

  Scope:  umbilicus 
  The operator’s right hand:  an electrosurgical knife with 

spatula-type blade 
  The operator’s left hand:  prepares a surgical plane to 

the section where the dissection is to be performed and 
divides in countertraction together with the assistant. Usage 
of bowel forceps 

  The assistant’s right hand:  grasps the dorsal side of the 
caecum and lifts it cranially and ventrally to provide tension 
to the dissecting plane. 

Hepato-colic ligament

Duodenum

Ascending colon

Stomach

Pancreas

Transverse mesocolon

Transverse colon

a

b
c

  Fig. 6.4    Fusion between the 
transverse colon and the 
duodenum. Three fusions can be 
considered in three degrees of the 
fusion. That is, cases can be 
divided where there is a fusion 
between the ventral leaf of the 
transverse colon and about half 
of the second portion of the 
duodenum ( a ), between the 
ventral leaf of the transverse 
colon and the half second portion 
of the duodenum ( b ), and almost 
no fusion ( c )       
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  The assistant’s left hand:  grasps the terminal ileum or 
the dorsal side of the small intestine to orient the surface 
towards the operator in countertraction with the right hand. 

 The dissection is continued towards the second portion of 
the duodenum with a blunt dissection (Fig.  6.7 ). Blunt dis-
section of the fusion fascia of Toldt from the deep subperito-
neal fascia is performed from the midline caudally and 
towards the right side laterally. It can be easily dissected in a 
short time with little bleeding (Fig.  6.7 ). The ureter and sper-
matic vessels can be seen on the dorsal side of the deep sub-
peritoneal fascia without any damage. If the dissection is 
diffi cult, cancer invasion is strongly suspected. If so, the dis-
section should advance towards the more dorsal side of the 
deep subperitoneal fascia.

   In the surgical plane from the right fusion fascia of Toldt 
to the posterior pancreatic fascia of Treitz (Fig.  6.7 ), the duo-
denum can be seen where the right fusion fascia of Toldt is 
divided into two sheets laterally of the duodenum (Fig.  6.8 b). 
The posterior pancreatic fascia of Treitz is cut on the ventral 
side of the third portion of the duodenum (Fig.  6.7  I) and the 
division continues down the right lateral side along the ven-
tral side of the third portion of the duodenum (Fig.  6.7  II). 
Next, the ventral side of the second portion of the duodenum 
is dissected bluntly from the anterior pancreatic fascia as far 
as possible to the cranial side. Finally, the transition from the 
right fusion fascia of Toldt to the posterior pancreatic fascia 
of Treitz is excised and the continuous plane from the right 
fusion fascia of Toldt to the anterior pancreatic fascia is 
formed (Figs.  6.7  I, II and  6.8  I, II). Indeed, without the 
knowledge that the right fusion fascia of Toldt divides into 
the ventral and dorsal fusion fascia in the duodenum, the 

above operation could not be performed. In addition, the dis-
section arrives at the pancreas head after dissecting ventrally 
and medially along the duodenum.

   The dissection of the ascending colon is performed as far 
as possible along the dorsal side of the hepatocolic ligament. 
Incidentally, when the dissection around the right kidney 
advances towards the ventral side of the deep subperitoneal 
fascia, one should be cautious not to dissect the dorsal side of 
the fascia.  

6.4.3     Linearization of the Ascending Colon 
and the Transverse Colon 

  Scope:  umbilicus 
  The operator’s right hand:  divides the omentum 

between the ascending colon and the transverse colon by 
means of an ultrasonically activated device (USAD). 

  The operator’s left hand:  grasps the omentum between 
the ascending colon and the transverse colon to assist the 
division. 

  The assistant’s right hand:  grasps the omentum between 
the ascending colon and the transverse colon to make a plane 
of the omentum 

  The assistant’s left hand:  pulls the transverse colon lat-
erally to the left 

 The operating table is placed in the fl at position. The 
small intestine is returned to the caudal side, and the opera-
tive fi eld is on the right side of the gastrocolic ligament. 

 The omentum between the ascending colon and the trans-
verse colon is divided by an USAD and linearized for the 

II

Terminal ileum

Appendix

Lifting caecum

Third portion of the duodenum

Mesenteric root

Dorsal sheet of the mesenteriumAscending colon

Spermatic vessels and ureter behind
the peritoneum and
the deep subperitoneal fascia

I

Laparoscopy

  Fig. 6.5    Cutting and dissection 
at the base of the mesentery of 
the small intestine. The assistant 
lifts the mesentery of the small 
intestine to the ventral side using 
two forceps. The operation can 
prevent the small intestine from 
entering into the surgical fi eld, as 
it is possible to secure a good 
fi eld of vision. The operation 
begins with the incision of the 
peritoneum at the base of the 
mesentery of the small intestine 
near the second portion of the 
duodenum moving from the 
cranial-medial side to the 
caudal-lateral side with an 
electrosurgical knife with 
spatula-type blade       
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Direction 

Direction 

 

Deep subperitoneal fascia

Lifting the parietal peritoneum

Deep subperitoneal fascia

Deep subperitoneal fascia

Small intestine

Right fusion fascia of Toldt

Right fusion fascia of Toldt
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Ascending colon

Deep subperitoneal fascia

Lifting to the ventral side

Mesenteric root
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  Fig. 6.6    Appearance and interpretation of the incision and dissection 
line. The deep subperitoneal fascia with the retroperitoneum is lifted to 
the ventral side and the incision is performed along several centimetres 

along the ventral side ( a ). The deep subperitoneal fascia should be dis-
sected from the fusion fascia of Toldt towards the dorsal side ( b )       
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Second portion fo the duodenum
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retropancreatic fascia of Treitz

Laparoscopy

the duodenum

  Fig. 6.7    Dissection of the right 
colon from the deep subperitoneal 
fascia. The second and third 
portion of the duodenum can be 
seen through the fusion fascia of 
Toldt and its continuing fascia, 
the posterior pancreatic fascia of 
Treitz       
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  Fig. 6.8    Fusion fascia and cross-section of the ascending colon and the 
pancreaticoduodenal organ. Dissection enters the surface of the duode-
num at  arrow I  ( b ), and proceeds cranially to  arrow II  ( a ). The cranio- 

caudal dissecting layer is achieved by carrying out divisions by  arrow 
III  approaching from the cranial side. A simplifi ed dissecting layer is 
shown from  IV  to  V  ( a )       
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ascending colon and the transverse colon (Fig.  6.9 ). Of 
course, any omentum attached to the cancer should not be 
removed.

6.4.4        Dissection and Division of the Hepatic 
Flexure of the Colon 

  Scope:  umbilicus 
  The operator’s right hand:  dissects the omentum from 

the transverse colon by an USAD 
  The operator’s left hand:  controls the omentum 
  The assistant’s right hand:  grasps the ascending colon 

coordinated with the right hand to establish a surgical plane 
of the omentum between the ascending colon and the trans-
verse colon 

  The assistant’s left hand:  grasps the transverse colon 
tows it to the left lateral side in coordination with left hand to 
make a surgical plane in the cranial and right lateral side of 
the transverse colon 

 We have already mentioned that the formation of the 
hepatocolic ligament has three patterns due to the fusion 
between the transverse colon and the duodenum (Fig.  6.4 ). 
Accordingly, the relationship between the anterior pancre-
atic fascia and the transverse mesocolon also triples. Figure 
 6.4 a shows the case of the ventral leaf of the transverse 
mesocolon and about half of the anterior pancreatic fascia 
forming the fusion fascia. Figure  6.4 b shows the ventral leaf 
of the transverse mesocolon and the entire anterior pancre-
atic fascia forming the fusion fascia. Figure  6.4 c shows a 
case with no fusion fascia 

 Here, the hepatic fl exure of the colon is dissected and 
divided within the fi eld of vision of the transverse colon. 
Given the standard fascial composition as shown in Fig. 
 6.4 a, the dissection enters between the fusion fascia 
(between the ventral leaf of the transverse mesocolon and 

the fourth sheet of the dorsal mesentery) and the third 
sheet of the dorsal mesentery (Fig.  6.10  I–IV). The dissec-
tion advances laterally and dorsally (Fig.  6.10  V, VI). The 
fusion fascia (between the ventral leaf of the transverse 
mesocolon and the fourth sheet of the dorsal mesentery) 
continues directly to the anterior pancreatic fascia or 
towards the right fusion fascia of Toldt. Thus, the cranial 
portion of the hepatocolic ligament separated from the 
colon is divided to enter the retroperitoneal space where it 
has already been dissected from the caudal side. In other 
words, the ventral leaf of the anterior pancreatic fascia 
can be entered by dissecting the omentum from the taenia 
coli of the transverse colon at the medial side of the sec-
ond portion of the duodenum (Fig.  6.10  I–IV). Continued 
dissection of the omentum to the lateral-cranial side leads 
to the hepatic fl exure of the colon. Finally, by dividing the 
peritoneum at the hepatic fl exure, the mobilisation of the 
hepatic fl exure is completed (Fig.  6.10  V, VI). These pro-
cedures are simplifi ed if the ascending colon and the 
transverse colon are linearized. Instead, by sequentially 
dissecting the ventral-lateral side of the duodenum cau-
dally, eventually the operator reaches the dissected retro-
peritoneal space (Fig.  6.10  VII). That is, the right fusion 
fascia of Toldt separates the two fasciae, the anterior pan-
creatic fascia and the posterior pancreatic fascia of Treitz. 
When the posterior pancreatic fascia of Treitz is divided, 
the fusion fascia of Toldt becomes continuous with the 
anterior pancreatic fascia (Figs. 6.8  I, III and  6.10  VII).

   When a continuous surface from the right fusion fascia 
of Toldt to the posterior pancreatic fascia of Treitz is suf-
fi ciently dissected to the cranial side lateral to the second 
portion of the duodenum, the peritoneum lateral to the 
second portion of the duodenum is visible in the retroperi-
toneal space (Fig.  6.8 a IV, V). However, the right colon 
remains fi xed to the duodenum, and mobilisation remains 
incomplete. The dissection is none other than Kocher’s 

USAD

USAD

Omentum

Stomach

Liver

Gallbladder

  Fig. 6.9    Linearization of the 
ascending colon and the transverse 
colon. The omentum between the 
ascending colon and the transverse 
colon is divided by an ultrasonically 
activated device ( USAD ) and is 
linearized. As a result, towing of the 
hepatic fl exure of the colon is 
facilitated       
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mobilisation that is performed in upper abdominal sur-
gery [ 3 ]. 

 On the cranial side, Fig.  6.11 a, b shows an oblique 
cross- sectional view of the fascia dissection of the right 
fusion fascia of Toldt. On the caudal side, the posterior 
pancreatic fascia of Treitz is divided to some extent and 
the continuing surface from the fusion fascia of Toldt to 
the anterior pancreatic fascia has already been secured 
(Figs.  6.8 b I and  6.11 c). Beginning at the dorsal side, the 
laparoscope is moved towards the right lower port and the 
surgical fi eld consists of the lateral view of the duodenum 
and the ascending colon. On the lateral side of the second 
portion of the duodenum, by excising the posterior pan-
creatic fascia to the cranial side, the anterior pancreatic 
fascia continues on towards the ventral leaf of the trans-
verse mesocolon or the fusion fascia (between the ventral 
leaf of the transverse mesocolon and the fourth sheet of 
the dorsal mesentery) (Fig.  6.11 c). Continuing the dissec-
tion along the surface of the anterior pancreatic fascia 
may lead to the transverse mesocolon (Fig.  6.11 d). This 
manoeuvre fully mobilises the right colon and the right 
transverse colon.

6.4.5        Lymph Node Dissection of the Surgical 
Trunk 

 Sometimes, a lymph node metastasis along the surgical trunk 
can be detected preoperatively with computed tomography 
(CT) examination, and lymph node dissection of the surgical 
trunk can be performed. The manoeuvre is identical to the 
medial approach for right colon cancer. Lifting the ileocolic 
vessels with Babcock forceps by the assistant’s left hand, the 
dissection moves past the ileocolic vein and moves along the 
superior mesenteric vein (SMV) distally. While exposing the 
surface of the SMV, the procedure continues to the cranial 
side (Fig.  6.12 ). The ileocolic artery and vein are identifi ed, 
a Hem-o-lok TM  clip is applied, and then divided. The lymph 
node dissection is performed until the gastrocolic trunk is 
reached.

6.4.6        Small Auxiliary Incision 

 The pneumoperitoneum is interrupted and a small incision is 
made at the epigastric midline of the abdominal wall. The 

Second portion fo the duodenum

Ascending colon

Dorsal leaf of the transverse colon

Fusion fascia between the venral leaf of
the transverse mesocolon and fourth sheet 
of the dorasal mesentery

Fusion fascia between the venral leaf of
the transverse mesocolon and fourth sheet 
of the dorasal mesentery
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  Fig. 6.10    Dissection and division of the hepatic fl exure of the colon. 
The ventral side of the anterior pancreatic fascia can be entered by dis-
section of the omentum from the taenia coli of the transverse colon at 
the medial side of the second portion of the duodenum ( I – IV ). 
Continuing the dissection of the omentum to the lateral-cranial side, the 
hepatic fl exure of the colon is reached. Finally, dividing the peritoneum 

at the hepatic fl exure, the mobilisation of the hepatic fl exure is com-
pleted ( V ,  VI ). Sequentially, the ventral-lateral side of the duodenum is 
then dissected caudally. Alternatively, dividing the ventral fascia (the 
anterior pancreatic fascia) caudally, the dissected retroperitoneal space 
can be connected by this manoeuvre ( IV ,  V ,  VI )       
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  Fig. 6.11    Fascial composition and the dissection of the second portion 
of the duodenum. Oblique cross-sectional view of the fascia dissection 
of the right fusion fascia of Toldt ( a ,  b ). The post-pancreatic fascia of 
Treitz is divided to some extent and the continuing surface from the 
fusion fascia of Toldt to the anterior pancreatic fascia has already been 
secured. On the lateral side of the second portion of the duodenum, by 
additional cutting of the posterior pancreatic fascia to the cranial side, 

the anterior pancreatic fascia continues towards the ventral leaf of the 
transverse mesocolon or the fusion fascia (between the ventral leaf of 
the transverse mesocolon and the fourth sheet of the dorsal mesentery) 
( c ). Further dissection of the continuous surface of the anterior pancre-
atic fascia may be extended to the transverse mesocolon ( d ). This 
manoeuvre fully mobilises the right colon and the right transverse colon       
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length of the incision is usually about 5 cm, but it should be 
a length suitable enough to pull out the tumour without any 
diffi culty. A Wound Retractor TM  is used to protect the wound 
from contamination.  

6.4.7     Intestinal Resection and Anastomosis 

 Usually lymph node dissection, intestinal resection, and 
anastomosis are performed outside the abdominal cavity. It 
is carried out by functional end-to-end anastomosis using 
Endo-GIA TM  or hand-sewn anastomosis (Fig.  6.13 ). It is 
important to adequately confi rm that there is no twist before 
anastomosis is created. Closure of the mesentery is not 
required. Following completion of anastomosis, the anasto-
motic portion is returned to the abdominal cavity. The trans-
verse colon and the terminal ileum are positioned and aligned 
parallel to the anastomosis, and the anastomosis is covered 
by the omentum to prevent any eventual bending (Fig.  6.14 ).

6.4.8         Wound Closure 

 Next, the pneumoperitoneum is performed again to detect 
bleeding and the fi nal position of the anastomosis. The wound 
is closed with 0-PDS-II TM  and 4-0 PDS-II TM  buried sutures.   

6.5     Clinical Anatomy in the Medial- 
Retroperitoneal Approach for Right 
Colon Cancer 

 The dissecting procedure of the right mesocolon in right 
colon cancer includes many descriptions of the medial to lat-
eral approach. Although the clinical anatomy in the caudal 
side is very simple, the cranial side is complicated because of 
the relationship between the pancreatoduodenum organ, the 
transverse colon and the omentum. 

 When considering the fascial composition, the interpre-
tations by Tobin et al. [ 4 ] and Sato [ 5 ] offer a simplifi ed 
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Direction of incision

Ileocolic artery and vein

  Fig. 6.12    Lymph node 
dissection of the surgical trunk. 
The manoeuvre is performed 
similarly to the medial approach 
for right colon cancer. Lifting the 
ileocolic vessels with Babcock 
forceps using the assistant’s left 
hand, the dissection begins along 
the superior mesenteric vein 
(SMV) distally to the ileocolic 
vein. While exposing the surface 
of the SMV, the procedure 
continues cranially. The ileocolic 
artery and vein are identifi ed and 
treated with Hem-o-lok TM  and 
divided. The lymph node 
dissection is performed until the 
gastrocolic trunk is reached       
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  Fig. 6.13    Lymph node dissection and anastomosis of the intestine from the auxiliary incision. The intestinal tract is pulled out of the auxiliary 
incision in order to perform lymph node dissection and anastomosis       
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version for human body generation below the diaphragm, in 
which they advise to always be aware of the continuity of 
the fascia in the abdominal cavity. This continuity should 
also always be kept in mind during right colon surgery. 

 In the right colon, the mobility of the caecum is determined 
by the variety of fusion fasciae located between the dorsal leaf 
of the mesocolon and the parietal peritoneum. In addition, the 
right colon has relations with the fusion between the pancreati-
coduodenum, the transverse colon, and the omentum, in addi-
tion to a complex fascial relationship with the hepatic fl exure. 
However, when the hepatic fl exure of the colon is considered a 
state that is neither elevated nor fi xed, it is possible to attempt to 
simplify the fascia composition in this part (Fig.  6.3 ). After the 
posterior pancreatic fascia of Treitz is formed behind the pan-
creas and provided that the hepatic fl exure of the colon is cov-
ered to the pancreas head, the right fusion fascia of Toldt 
becomes continuous with the posterior pancreatic fascia of 
Treitz and the anterior pancreatic fascia (Fig.  6.3 e). However, 
understanding the fascial relationship between the anterior pan-
creatic fascia and the transverse mesocolon is diffi cult. This is 
because it is hard to determine continuity considering the fascial 
confi guration in the ventral view and in the dorsal view. That is, 
the ventral leaf of the transverse mesocolon is fused with fourth 
sheet of the dorsal mesentery and continues towards the hepato-
colic ligament dorsally. When the fusion fascia between the 
ventral leaf of the transverse mesocolon and the fascia of the 
duodenum is formed, it is located on the dorsal side of the trans-
verse mesocolon. In other words, the ventral leaf of the ascend-
ing mesocolon continues towards the dorsal leaf of the transverse 
mesocolon due to a twist of the mesocolon (Fig.  6.11 ). 

 The anatomical landmark of the medial-retroperitoneal 
approach in laparoscopic right colectomy is the third portion 
of the duodenum, a mesenteric root, and the caudal portion 
of the caecum. By lifting the mesenteric root of the terminal 
ileum ventrally the dissection line from the duodenum to the 
caecum becomes apparent. When dissecting the mesente-
rium, the dissection plane can be entered from the mesen-
teric root to the ventral side of the deep subperitoneal fascia. 
When the third portion of the duodenum is not apparent from 
the retroperitoneal fi eld of view, lifting of the caecum ven-
trally and dissection of the ventral side of the deep subperito-
neal fascia allows the identifi cation of the duodenum. 

 The medial approach is a dissection method applied to the 
dorsal side of the ileocolic vessels that involves lifting and dis-
secting of vessels. Through this method, it is possible to enter 
directly into the ascending mesocolon itself. As a consequence 
of the method, there is a tendency to dissect off the second 
portion of the duodenum remaining on the ventral side of the 
fusion fascia of Toldt and on the anterior pancreatic fascia. 
Given the meaning of dissection is to excise lymph nodes in 
en-bloc wrapping in the mesocolon, it is diffi cult to say that 
this procedure considers the fascia confi guration. As an exam-
ple of the possible fi eld of vision, an image of the small vessels 
associated with the fascia extending from the right retroperito-
neum to the duodenum, is shown in Fig.  6.15 . This fi gure 
shows that the same fascia covers the right retroperitoneum 
and the duodenum. That is, from a clinical anatomy stand-
point, as the deep subperitoneal fascia and the duodenum have 
no relationship in terms of fascial composition, this fi gure is 
seen as the right fusion fascia of Toldt itself (Fig.  6.8 ). 

Stomach

Transverse colon

Omentum

Ileum

Anastomosis

Stay sutures

  Fig. 6.14    Intraperitoneal placement in vicinity of the anastomosis. The 
transverse colon and the ileum are positioned in parallel with the anas-
tomosis and then covered with omentum on the ventral side to prevent 
bending of the anastomosis       

Pancreas

Third portion of the duodenumMesenterium

  Fig. 6.15    Errors in recognition of the dissecting layer. Shown is a com-
mon surgical fi eld using the medial approach. Small vessels run towards 
and continue along the second and third portions of the duodenum. 
From a clinical anatomy standpoint, this fi gure would be facing the 
right fusion fascia of Toldt, namely inside of the mesocolon. With 
regards to lymph node dissection, this surgical fi eld is not appropriate       
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Therefore, the result is a dissection of the mesocolon, which is 
contrary to the principles of lymphadenectomy whereby the 
surgeon intends to dissect the lymph nodes only between two 
mesenteries in full range. Any dissection along the lifted ileo-
colic vessels is an error because the principle of lymph node 
dissection should be performed in wedge shape.

   The medial-retroperitoneal approach is the elected proce-
dure in the principle of lymphadenectomy because it contin-
ues to dissect the ventral side of the deep subperitoneal fascia 
and the surface of the duodenum. 

 In order to enter cranially into a layer on the dorsal side of 
the anterior pancreatic fascia, the transverse colon and the 
ascending colon are linearised, and the dissection surface 
lies in a tangential direction with the assistant’s and the sur-
geon’s left hand. Therefore, it is relatively easy to proceed to 
the hepatocolic fascia. 

 For full mobilisation of the right colon, it is necessary 
to understand that the dissection is performed just on the 

surface of the duodenum and the separating fusion fascia is 
divided along the dorsal-lateral side of the second portion 
of the duodenum.      
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      Laparoscopic Left Colectomy                     

7.1               Introduction 

 In laparoscopic left colectomy (LapLC), the mobilization of 
the sigmoid colon and the splenic fl exure of the colon are 
necessary. Although the surgical technique in the splenic 
fl exure of the colon is not easy due to the thickened omen-
tum, it is ensured with an understanding of the fascial con-
fi guration. With regards to lymph node dissection, the region 
of the inferior mesenteric artery (IMA) is a dissection region 
and it is important to dissect around the left colic artery 
(LCA).  

7.2     Resection Range and Degree 
of the Lymph Node Dissection 

 LapLC is similar to open left colectomy in terms of resection 
range and degree of lymph node dissection, except for the 
approach to the abdominal cavity. In the left colon including 
the splenic fl exure of the colon, lymph fl ow is mostly to the 
IMA due to its embryological hindgut origin. Therefore, it is 
necessary to dissect from the LCA [ 1 – 3 ].  

7.3     Fascial Composition and Fusion Fascia 
of the Left Colon and the Splenic 
Flexure of the Colon 

 The root of the transverse mesocolon is on the caudal edge of 
the pancreatic body and tail, and the mesocolon spreads out 
from there in a characteristic fan-shape (Fig.  7.1 ). The dorsal 
mesentery consists of two sheets originally and then becomes 
four sheets, forming the omentum between the stomach and 
the transverse colon. A third sheet of the dorsal mesentery 
becomes the dorsal wall of the omental bursa, while the 
fourth sheet of the dorsal mesentery and the ventral leaf of 
the transverse colon are fused (Fig.  7.2 ). To understand the 

fascial composition, it is easier if one considers the relation-
ship between the omentum (i.e. dorsal mesentery) and the 
transverse mesocolon in two stages during the intestinal rota-
tion. In the longitudinal section as shown in Fig.  7.3 a, the 
omentum and the mesocolon have no relation; however, they 
subsequently form a fusion fascia as shown in Fig.  7.3 b.

     The splenic fl exure of the colon is defi ned as the terminal 
one-third of the anal side of the transverse colon leading to 
the fi rst portion of the descending colon [ 4 ]. It is the site of 
transition between the transverse colon having a certain 
degree of mobilisation and the descending colon with fi xa-
tion to the retroperitoneum by fusion (Fig.  7.1 ). 

 The left mesocolon forms the left fascia of Toldt in fusion 
with the peritoneum of the dorsal abdominal wall (Fig.  7.4 ). 
However, in the sigmoid colon the fan-shaped sigmoid fossa 
is typically formed behind the sigmoid mesocolon due to 
incomplete fusion of the dorsal mesentery and retroperito-
neum (Fig.  7.4 b). Thus, the mobilisation of the left colon 
requires dissection between the left fusion fascia of Toldt and 
the deep subperitoneal fascia. The only anatomical land-
marks for this dissection are the spermatic vessels and the 
ureter (Fig.  7.4  dotted line).

   In addition to the fusion between the transverse colon and 
the omentum and the fusion between the descending colon 
and the retroperitoneum, it is also necessary to further con-
sider the relationships between the omentum and the dia-
phragm and between the omentum and the spleen. 

 In the fi xation of the splenic fl exure of the colon, there are 
two fi xing ligaments to consider. The fi rst is the left colo- 
phrenic ligament, which connects the splenic fl exure of the 
colon and the diaphragm. The colo-phrenic ligament is con-
sidered to be formed upon closure of the left protrusion of 
the bursa omentalis (Figs.  7.5  and  7.6 c, d). The second is the 
colo-splenic ligament. It is a secondary vertical ligament 
formed by the parietal peritoneum between the splenic fl ex-
ure of the colon and the spleen or by the leftmost part of the 
transverse mesocolon (Figs.  7.5  and  7.6 d).

  7
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    From the above, it is important to understand that the 
clinical anatomy of the splenic fl exure of the colon is a three- 
way relationship including the transverse colon and the 
omentum (dorsal mesentery), the descending mesocolon and 
the deep subperitoneal fascia, and two fi xing ligaments – the 
left colo-phrenic ligament and the colo-splenic ligament. 

 After dividing the omentum from the omental taenia, the 
dissection of the omentum is initiated by entering the layer 
between the third sheet of the dorsal mesentery and the fusion 
fascia (i.e., between the fourth sheet of the dorsal mesentery 
and the ventral leaf of the transverse colon) at the taenia coli. 
This layer can continue to be dissected towards the left side, so 
the splenic fl exure of the colon can be pulled away caudally 
(Figs.  7.3 c and  7.6 a, b). To continue these manoeuvres to the 
ventral side of the deep subperitoneal fascia in the descending 
colon, the left fusion fascia of Toldt is divided (Fig.  7.6 c). 
Thus, along this course, the hanging band – the left colo-
phrenic ligament and the colo-splenic ligament – can be cut 
unknowingly in the splenic fl exure of the colon (Fig.  7.6 d). 

 However, there are notable differences in the amount of 
omentum located at the splenic fl exure of the colon, and in 
some cases, a large amount of omentum is interposed. 
Therefore, the principle of dissection and dividing is to 
maintain a dissecting surface that is as close as possible to 
the serosa of the colon. 

 If the procedure through the omental bursa is performed, 
it is necessary to enter the dorsal side of the third sheet of the 
dorsal mesentery at the leftmost side of the omental bursa 
and to divide the left fusion fascia of Toldt (Fig.  7.7 a–d).

7.4        Operative Procedures (in Men) 

 Because the main lymph node is located around the IMA in 
this procedure, the sigmoid colon should be mobilized with 
the medial approach suffi ciently enough to linearize the 
 sigmoid colon from the rectum. The LCA is divided, and the 
descending colon is dissected from the deep subperitoneal 
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(The dissection can not 
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the transverse colon

mesenteric artery

proceed along the arrow)

  Fig. 7.1    Relationship between 
the transverse colon and the 
descending colon. The root of the 
transverse colon is on the caudal 
edge of the pancreatic body and 
tail. The fourth sheet of the dorsal 
mesentery and the ventral leaf of 
the transverse colon are fused       
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  Fig. 7.2    Relationship between 
the stomach and the transverse 
colon. The third sheet of the 
dorsal mesentery becomes the 
dorsal wall of the omental bursa, 
and the fourth sheet of the dorsal 
mesentery and the ventral leaf of 
the transverse colon are fused       

 

 

7 Laparoscopic Left Colectomy



87

fascia. After mobilisation of the left colon is completed, a 
small auxiliary incision is performed along the upper 
midline. 

 The procedure involving the transverse colon to the 
splenic fl exure of the colon is performed on a fl at operating 
table, and the small intestine is positioned back into the 
pelvic space. In the case in which the splenic fl exure of the 
colon is too high to dissect, an additional 5-mm trocar is 
inserted for operator’s left hand at the epigastric region. 

7.4.1     Dissection and Mobilisation 
of the Sigmoid Colon Using the Medial 
Approach 

     1.    Dissection and Mobilisation of the Sigmoid Colon from 
the Medial Side   

   2.    Dissection and Mobilisation of the Sigmoid Colon from 
the Lateral Side     

 The above procedures were described in the sigmoidec-
tomy section (see the Chap.   3    )  

7.4.2     Lymph Node Dissection at the Root 
of the IMA 

  Scope : right cranial port. 
  The operator’s right hand : holds the ultrasonically acti-

vated device (USAD) 
 Incision at the plexus around the IMA. 
  The operator’s left hand : inserts the bowel forceps from 

the umbilical port 
 Suitable for fi ne operations to assist in USAD 

procedures 
 It is the mirror image for the assistant. 
  The assistant’s right hand  :  almost free (or available to 

remove the small intestine), When the LCA is divided, the ven-
tral sheet of the sigmoid mesocolon forms a screen when pulled. 

  The assistant’s left hand : lifts the vascular pedicle of the 
IMA to the ventral-caudal side to make a 30-degree angle 
with the aorta using forceps. 

 In contrast to a sigmoidectomy, a lymph node dissection 
involves the division of the LCA from the IMA. Whether the 
LCA is branched from the IMA at any level, the cranial portion 
of the IMA should be dissected to achieve mobilisation of the 
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  Fig. 7.3    Relationship between intestinal rotation and the transverse mesocolon. In the longitudinal section during the intestinal rotation, the  omentum 
(dorsal mesentery), and the mesocolon have no relation ( a ); however, they form a fusion fascia when the intestinal rotation is completed ( b )       
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descending colon. Of note, there are a few cases in which the 
root of the IMA should be divided for lymph node dissection. 

 The serosa of the right mesocolon of the sigmoid colon 
is divided further cranially to the root of the IMA. Nerve 
bundles from the lumbar splanchnic nerve (inferior mes-
enteric plexus) to the right side of the IMA are divided 
using an USAD and the outer membrane of the IMA is 
exposed. Similarly, the nerve bundles ventral to the IMA 
are divided and the IMA is dissected to the caudal side to 
detect the LCA. The assistant grasps the sigmoid mesoco-
lon to form a like screen-like shape with his right hand 

coordinated by his left hand. After the LCA is fully dis-
sected, it is separated and secured using double Hem-O-
lok TM  clips (Fig.  7.8 ).

   Viewing the fusion fascia of the Toldt like a screen, the 
left arcade of the lumbar splanchnic nerve that is lifted to 
the ventral side is dissected towards the dorsal side. Next, 
maintaining the surface of the deep subperitoneal fascia 
that has been dissected, the dissection continues towards 
the cranial side from the medial side. The dissection from 
the sigmoid colon to the descending colon proceeds in this 
fashion (Fig.  7.9 ).
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  Fig. 7.4    Fascial composition of the left colon. The only anatomical landmarks for dissection between the fusion fascia of Toldt and the deep 
subperitoneal fascia are the spermatic vessels and the ureter [ 5 , with permission]       
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7.4.3        Mobilisation of the Descending Colon 

  Scope : Umbilicus. 
  The operator’s right hand : an electrosurgical knife with 

spatula-type blade or USAD. 
  The operator’s left hand : grips the innermost serosa of 

the descending colon. 
  The assistant’s right hand : maintains traction of the sig-

moid colon to the caudal-medial side. 
  The assistant’s left hand : controls the transverse colon. 
 The white line on the lateral side of the descending colon is 

divided. The mobilisation of the sigmoid and the descending 
colon is performed by dissecting the left fusion fascia of Toldt 
from the deep subperitoneal fascia cranially. On the cranial 
side, once the boundary between the adipose tissue enclosed by 
the left fusion fascia of Toldt and the deep subperitoneal fascia 
is confi rmed, the ventral side of the deep subperitoneal fascia is 
exposed (Fig.  7.10 ) and dissection extends to the splenic fl ex-
ure of the colon. Along this course, the dissection is continuous 
with the layer that has been dissected from the medial side.

   Near the splenic fl exure of the colon, the dissection 
between the left fusion fascia of Toldt and the deep subperi-
toneal fascia is shifted to the medial side, and dissection pro-
ceeds in close proximity of the colon. Here, priority is given 
to the ventral side of the deep subperitoneal fascia to be dis-
sected medially rather than the division of the peritoneum. If 
the dissection sets too close to the spleen, it means that the 
dissecting plane has been misjudged. Thus, it is necessary to 
perform a correction from the caudal side. 

 According to the above procedure, when the splenic fl ex-
ure of the colon is shifted to right medial side, the dissection 
has entered the dorsal side of the colo-phrenic ligament and 
the colo-splenic ligament (Fig.  7.10a ). Thus, the hanging 

band, the left colo-phrenic ligament, and the colo-splenic 
ligament can be easily dissected and divided near the colon.  

7.4.4     Approach from the Gastro-Colic 
Ligament 

  Scope : Umbilicus. 
  The operator’s right hand : an electrosurgical knife with 

spatula-type blade or USAD. 
  The operator’s left hand : maintains traction of the trans-

verse colon to the right-caudal side. 
  The assistant’s right hand : maintains traction of the 

transverse colon to the left-caudal side. 
  The assistant’ left hand  :  maintains traction of the omen-

tum to the ventral side (In some cases: an additional 5-mm 
trocar is inserted for the operator’s left hand at the epigastral 
region.) 

 The patient is placed on the operative table is in the 
back fl at position. The assistant separates the omentum 
from the omental taenia of the transverse colon towards 
the left side. The operator adds traction to the transverse 
colon to have a view of the omental taenia of the transverse 
colon. The dissection of the omentum begins by dividing 
the omentum from the omental taenia and by entering 
between the third sheet of the dorsal mesentery and the 
fusion fascia (i.e., between the fourth sheet of the dorsal 
mesentery and the ventral leaf of the transverse colon) at 
the taenia coli (Figs.  7.1 ,  7.3 c, and  7.11 a, I–III). The dis-
secting layer in this part is relatively loose and can be 
directed to the dissection of the descending colon side 
gradually. This layer can continue to the dissecting layer 
of the ventral side of the deep subperitoneal fascia if the 
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  Fig. 7.5    Relationship between 
the omentum and the colo- 
phrenic ligament/colo-splenic 
ligament. The colo-phrenic 
ligament is considered to be 
formed from the left protrusion 
of the bursa omentalis that has 
been closed. The colo-splenic 
ligament is a secondary vertical 
ligament formed by the parietal 
peritoneum between the splenic 
fl exure of the colon and the 
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  Fig. 7.6    ( a – d ) Fascial confi guration of the transverse colon, descend-
ing colon and the splenic fl exure of the colon. There is a variation in the 
fascial confi guration of this part determined by the degree of entry of 

the omentum between the spleen and the transverse colon. Two hanging 
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  Fig. 7.7    ( a – d ) Procedure through the bursa omentalis. If the procedure 
through the omental bursa is performed ( a ), it is necessary to enter the 
dorsal side of the third sheet of the dorsal mesentery at the leftmost side 
of the omental bursa ( b ) and to divide the left fusion fascia of Toldt ( c ). 

The procedure through the omental bursa requires more omentum to be 
separated in order to continue to the dissection layer of the descending 
colon, and thus is more complicated       
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  Fig. 7.8    Lymph node dissection 
at the root of the inferior 
mesenteric artery. Nerve bundles, 
departing from the lumbar 
splanchnic nerve (inferior 
mesenteric plexus) to the right 
side of the inferior mesenteric 
artery (IMA), are divided by an 
ultrasonically activated device to 
detect the left colic artery (LCA). 
The assistant grasps the sigmoid 
mesocolon to form a screen or 
fan-like structure with his right 
hand coordinated by his left hand. 
After the full dissection of the 
LCA is achieved, it is separated 
and secured using double 
Hemo-lock TM  clips       
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left fusion of Toldt is cut at the splenic  fl exure of the colon 
(Figs.  7.6 c and  7.11 b).

   When performing the procedure via the omental bursa, it 
is necessary to re-enter the dorsal side of the third sheet of the 
dorsal mesentery at the left-most portion and cut the left 

fusion fascia of Toldt. The approach through the omental 
bursa is likely easier. However, the procedure through the 
omental bursa requires more omentum to be separated in 
order to continue to the dissection layer of the descending 
colon, and thus is more complicated. It is diffi cult to say 
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  Fig. 7.9    Cross-sectional view of 
the dissection and mobilisation of 
the descending colon in the 
medial approach. Maintaining the 
surface of the deep subperitoneal 
fascia that has been dissected, the 
dissection continues from the 
medial side to the cranial side. 
The dissection from sigmoid 
colon to the descending colon 
proceeds likewise       
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  Fig. 7.10    Mobilisation of the descending colon. The descending colon is dissected and mobilised on the ventral side of the deep subperitoneal 
fascia towards the splenic fl exure of the colon from the caudal side       
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whether the procedure is refl ective of the surgical plane in the 
clinical anatomy (Fig.  7.7 ). However, in transverse colon can-
cer, if the omentum is to be excised, this procedure through 
the omental bursa could be considered an option (Fig.  7.7 ). 

 In the case of an obese patient, if it is diffi cult to perform 
the above procedure, a 5-mm port is inserted into the epigas-
tric region for the USAD to divide the omentum.  

7.4.5     Small Auxiliary Incision 

 Usually a small auxiliary incision is made in the upper mid-
line abdomen after pneumoperitoneum is stopped. The 
length of the incision is usually about 5 cm; it is considered 

an optimal length to allow the tumour to be pulled out with-
out diffi culty. A Wound Retractor TM  is used for the protection 
of the wound margin from contamination. 

 Segmentectomy is suitable for paracolic lymph node dissec-
tion of the left colon [ 1 – 3 ], as lymph node metastases are mostly 
located in the paracolic area and around the left colic artery.  

7.4.6     Intestinal Resection and Anastomosis 

 Functional end-to-end or side-to-end or end-to-side anasto-
mosis is performed with a PCEEA TM  and an Endo-GIA TM . If 
mechanical anastomosis cannot be performed, a hand-sewn 
anastomosis is executed.  

Transverse colon

Spleen

Colo-splenic ligament

Descending colon

Ι

ΙΙ
ΙΙΙ Colo-phrenic ligament

(already divided)

Omental taenia

Omental taenia

Free taenia

Free taenia

Mesocolic taenia

Stomach

Omentum
a

b

  Fig. 7.11    Dissection the transverse colon. The assistant adds traction 
to the transverse colon to have a view of the omental taenia of the trans-
verse colon. The dissection of the omentum begins by entering the third 
sheet of the dorsal mesentery and the fusion fascia between the fourth 
sheet of the dorsal mesentery and the ventral leaf of the transverse colon 

at the taenia coli. The dissecting layer at this section is relatively loose 
and can be directed towards the dissection of the descending colon side 
gradually. This layer can continue to the dissecting layer of the ventral 
side of the deep subperitoneal fascia if the left fusion of Toldt is cut at 
the splenic fl exure of the colon       
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7.4.7     Wound Closure 

 The port site incision wounds are closed with skin stapler or 
buried sutures. In addition, the upper midline wound is 
closed in a double layer with delayed absorbable sutures. No 
abdominal drains are necessary.   

7.5     Mobilisation of the Splenic Flexure 
of the Colon 

 The mobilisation of the splenic fl exure of the colon is often 
performed using the lateral approach from the sigmoid- 
descending colon and using the medial approach from the 
omentum. The former is a simple fascial composition 
because the left fusion fascia of Toldt is formed between the 
dorsal leaf of the sigmoid-descending mesocolon and the 
retroperitoneum. However, the fascial composition between 
the stomach and the transverse colon is diffi cult to under-
stand because the omentum is formed from the dorsal mes-
entery, while the fusion fascia is formed from the fourth 
sheet of the dorsal mesentery and the ventral leaf of the 
transverse mesocolon. 

 Furthermore, during the actual procedure, since the omen-
tum shields the fi eld of view, the procedure is diffi cult. 
Therefore, it is necessary to understand the fascia composition 
of the splenic fl exure of the colon including the relationship 
between the transverse colon, the diaphragm, and the spleen. 

 When considering the fascial composition, the simplifi ed 
interpretation by Tobin et al. [ 6 ] and Sato [ 7 ] of the structure 
of the body below the diaphragm can be used, always taking 
into consideration the continuity of the fascia in the abdominal 
cavity. This continuity should also always be kept in mind dur-
ing surgery of the splenic fl exure of the colon [ 8 ]. Moreover, 
in considering the fascia structure of the splenic fl exure of the 
colon, it is important to determine which fascia should be rec-
ognized as the anatomical landmark. In other words, for the 

dissection of the sigmoid-descending colon, the deep subperi-
toneal fascia, which is ventral to the spermatic vessels, and the 
ureter are suitable anatomical landmarks, while the fascia on 
the side of the colon side should never be considered as an 
anatomical landmark [ 5 ]. In addition, the third sheet of the 
dorsal mesentery is an anatomical feature suitable for the dis-
section of the fascia of the transverse colon as is the fascia of 
the dorsal side of the omental bursa [ 9 ]. For the dissection of 
the mesentery from the retroperitoneal fascia, many fasciae 
may appear but it is important to consider which fascia is an 
anatomical feature for correct dissection [ 5 ].      
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      Laparoscopic Subtotal Proctocolectomy                     

8.1               Introduction 

 Proctocolectomy and ileorectal anastomosis is a surgical 
procedure indicated for familial adenomatous polyposis pro-
posed by Lockhart-Mummery [ 1 ] that takes into account the 
quality of life. In recent years, this method has represented a 
step forward, and subtotal proctocolectomy (total colectomy 
and lower anterior resection of the rectum) has begun to be 
performed using laparoscopic surgery procedures. Lymph 
node dissection for combined colorectal cancer is also pos-
sible with laparoscopic surgery. 

 In addition, using the intersphincteric resection of the rec-
tum (ISR) procedure, it is possible to resolve almost any 
issue encountered in colorectal surgery, for example, ileal 
pouch-anal anastomosis (IPAA). 

 Through the understanding the fascial composition of the 
large intestine and integrating the surgical procedure to each 
site of the large intestine, subtotal and total coloproctectomy 
can be performed.  

8.2     Resection Range and Dgree of Lymph 
Node Dissection 

 The area of the entire colon and most of the rectum is considered 
the resection range. For comorbid cancers, laparoscopic subtotal 
proctocolectomy and subtotal proctocolectomy with laparotomy 
are similar in terms of resection range and degree of lymph node 
dissection, with respect to other interventional approaches in the 
abdominal cavity. Lymph node dissection of the transverse colon 
is performed through a supra-umbilical incision.  

8.3     Operative Procedures 

 The patient is placed in the head-down position on the oper-
ating table in laparoscopic view:

    1.    Mobilisation of the right colon is performed using the 
medial-retroperitoneal approach. (See theChap.   6    ).   

   2.    Mobilisation of the sigmoid colon is performed using the 
medial approach, and the rectum is divided by total meso-
rectal excision (TME). (See the Chaps.   3     and   4    ). 

 (In the case of the ISR procedure, the rectum is dis-
sected as far as possible to the anal canal; and if possible, 
the sigmoid colon is divided. (See the Chap.   4    )).   

   3.    Mobilisation of the left colon is performed. (See the 
Chap.   7    ).     

 Placing the patient in the supine position:

    4.    Mobilisation of the splenic fl exure is continued by dissec-
tion. (See the Chap.   7    ).   

   5.    Mobilisation of the hepatic fl exure and the complete 
mobilisation of the right colon are performed. (See the 
Chap.   6    ).   

   6.    Finally, with a small auxiliary incision placed at the 
supra-umbilical midline, the entire colon and the rectum 
is removed outside of the abdominal cavity, and the vas-
cular ligation of the transverse colon is performed, pre-
serving the ileocolic vessels.   

   7.    The ileum is mounted using the anvil head of the PCEEA TM  
and an ileorectal anastomosis is created using the double-
stapling method.          
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      Unresolved Fascial Composition                     

9.1               Considerations Regarding the Sites 
of Unresolved Fascial Composition 

 In the surgical procedure described, those sites where doubts 
still exist about the fascial composition in the abdominal cav-
ity consist of the following four locations:

    1.    Near the second portion of the duodenum in the mobiliza-
tion of the right colon, the fascial confi guration obtained 
when the dissection between the right fusion fascia of 
Toldt and the deep subperitoneal fascia is performed,   

   2.    Following the dissection between the left fusion fascia 
of Toldt and the deep subperitoneal fascia, a few sheets 
of fascia appear to the left fusion fascia of Toldt. 
Particularly after fascial dissection using the lateral 
approach, a sheet of fascia remains visible in the opera-
tive fi eld. This is not comprehensible. Only after the 
complete division of the sheet is achieved can the opti-
mal layer be ensured.   

   3.    A transparent fascia is present on the dorsal side of the 
Denonvilliers’ fascia.   

   4.    In the Kraske parasacral approach, there is a fascia on the 
dorsal side of the rectum of the caudal side of the rectosa-
cral ligament.     

 If the above are considered based on the idea that the mes-
entery can be identifi ed by at least four sheets of fascia rather 
than two according to Sato’s concept [ 1 ] (Fig.  9.1 ), then they 
can be re-interpreted as follows:

    1.    It is understandable that many of the fasciae exist in the 
second portion of the duodenum when the mobilization of 
the right colon is performed using the medial- 
retroperitoneal approach (Fig.  9.2 ).    

    2.    When observing the fascial composition in cases in 
which the mobilization of the sigmoid colon is complex, 
it is suffi cient to focus one’s attention only on the deep 
subperitoneal fascia as an indicator (Fig.  9.3 ). As inter-
preted, the fascial structure that presents at the start of 
the medial- retroperitoneal procedure in right colectomy 
(see the Chap.   6    ; Fig.   6.6    ) is considered to be the same as 
that in the sigmoidectomy procedure. That is, the traction 
to the ventral side of the sigmoid mesocolon would cre-
ate a new fascia (Fig.  9.4 ).    

    3.    The Denonvilliers’ fascia is often described in fusion the-
ory due to the fact that two fasciae of the peritoneum have 
been fused [ 2 – 7 ]. Therefore, an additional fascia present 
on the dorsal side of the Denonvilliers’ fascia is of course 
the fascia involving the rectum (Fig.  9.5 ) because the 
deep subperitoneal fascia continues towards the subsero-
sal region of the rectum (Fig.  9.1 ). However, the continu-
ity of this fascia to the dorsal and cranial side is currently 
unresolved.    

    4.    In Kraske operation, the fascia on the dorsal side of the 
rectum caudal to the rectosacral ligament is not resolved 
by Sato’s interpretation (Fig.  9.6 ).    

        As a basis for understanding the fascial composition, we 
have mentioned Sato’s interpretation. However, the adaption 
of Sato’s interpretation to all intestinal sites must be discour-
aged. Because the purpose of our clinical anatomy is to 
determine the signifi cance of those structures visible during 
surgery in the clinical setting, an excessive emphasis on 
Sato’s interpretation is not relevant to clinical anatomy and 
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  Fig. 9.1    Sato’s concept. According to Sato’s concept the deep subperi-
toneal fascia covers the entire circumference of the dorsal mesentery 
and the vessel corridor lies within this fascia. However, if this concept 
is applied to all fi elds within the abdominal cavity, it can be supported 
by all views in the clinical setting       
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  Fig. 9.2    ( a ,  b ) Fascial composition in the mobilisation of the right colon. Based on Sato’s concept it can be appreciated that many fascia exist in 
the second portion of the duodenum when right mobilisation is performed using the medial-retroperitoneal approach       
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cannot be used to support the concept that the omentum is 
formed by eight fasciae originating from the dorsal mesen-
tery in clinical practice. Therefore, the origin of this fascia 
has not been considered here, the clinical anatomy simply 
refers to the idea of whether surgery can be successfully 
completed when this fascia is an anatomical feature.      
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