
INTRODUCTION 

After abdominoperitoneal resection for rectal cancer was intro-
duced in 1908 by Miles [1] to improve patients’ prognosis, extend-
ed resection accompanied by the dissection of both aortic and lat-
eral lymph nodes (LLNs) was performed by Sauer and Bacon [2], 
Bacon et al. [3], and Stearns and Deddish [4] in the 1950s. How-
ever, this strategy resulted in hemorrhage and adverse effects on 
urinary and sexual function, and was performed less frequently. 
In 1982, the principle of total mesorectal excision (TME) was pro-
posed [5], and TME was reported to reduce local recurrence [6, 
7]. In addition, during the 2000s, several studies demonstrated 
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In Western countries, the gold-standard therapeutic strategy for rectal cancer is preoperative chemoradiotherapy (CRT) followed by 
total mesorectal excision (TME), without lateral lymph node dissection (LLND). However, preoperative CRT has recently been re-
ported to be insufficient to control lateral lymph node recurrence in cases of enlarged lateral lymph nodes before CRT, and LLND is 
considered necessary in such cases. We performed a literature review on aspects of pelvic anatomy associated with rectal surgery and 
LLND, and then combined this information with our experience and knowledge of pelvic anatomy. In this review, drawing upon re-
search using a 3-dimensional anatomical model and actual operative views, we aimed to clarify the essential anatomy for LLND. The 
LLND procedure was developed in Asian countries and can now be safely performed in terms of functional preservation. Nonethe-
less, the longer operative time, increased hemorrhage, and higher complication rates with TME accompanied by LLND than with 
TME alone indicate that LLND is still a challenging procedure. Laparoscopic or robotic LLND has been shown to be useful and is 
widely performed; however, without a sufficient understanding of anatomical landmarks, misrecognition of vessels and nerves often 
occurs. To perform safe and accurate LLND, understanding the landmarks of LLND is essential. 
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that TME combined with preoperative chemoradiotherapy (CRT) 
dramatically decreased local recurrence [8–12]. Consequently, 
TME with CRT has become the gold-standard treatment for clini-
cal stage II and III rectal cancers in Western countries. 

In Eastern countries, the treatment of rectal cancer is different. 
As advanced rectal cancer below the peritoneal reflection has a 
higher risk of spreading to LLNs, for clinical T3 and T4 lower rec-
tal cancer, the treatment strategy of resection combined with 
TME and prophylactic LLN dissection (LLND) without preopera-
tive CRT has been developed [13–15]. This surgical approach for 
advanced rectal cancer has been reported to have a local recur-
rence rate comparable to that of TME with CRT [16]. As a result, 
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TME with LLND without preoperative CRT has become the stan-
dard treatment for clinical stage II and III rectal cancers in East-
ern countries.  

However, in recent years, LLND and CRT have come to be con-
sidered not as independent treatment modalities, but as treat-
ments that can be combined in some cases. LLND without CRT 
has recently been reported to reduce lateral pelvic recurrence but 
not central pelvic local recurrence. Therefore, in higher risk cases 
of rectal cancer (e.g., bulky tumors with deep penetration or 
threatening circumferential margins), LLND with preoperative 
CRT should be considered [17, 18]. On the contrary, recent stud-
ies have demonstrated that when enlarged LLNs were present in 
pre-CRT situations, CRT was insufficient to control LLN recur-
rence; in those cases, LLND with CRT has been considered to 
achieve local control [19–24]. From this standpoint, the combina-
tion of CRT and LLND has become an important future thera-
peutic strategy for advanced rectal cancer, and training in LLND 
has become necessary for colorectal surgeons in both Western 
and Eastern countries. 

As aforementioned, extended resection including LLNs resulted 
in increased postoperative dysfunction [2–4]. In an attempt to 
improve this, an autonomic nerve preservation technique was de-
veloped in Japan [25]. Consequently, LLND can be safely per-
formed in terms of function preservation. A randomized con-
trolled trial in Japan comparing LLND and non-LLND for clinical 
stage II or III rectal cancer showed comparable rates of postopera-
tive sexual and urinary dysfunction [17]. However, LLND re-
mains challenging because of a longer operative time, higher risk 
of hemorrhage, and a marginally higher rate of grade III or IV 
complications with LLND than without LLND [17]. Laparoscopic 
and robotic surgery has recently become popular worldwide, and 
LLND has gradually evolved from an open technique to a laparo-
scopic or robotic approach. The safety and feasibility of these 
minimally invasive approaches for LLND have been demonstrat-
ed [26, 27]. The laparoscopic magnified view enables surgeons to 
identify small vessels, nerves, and fascial laminations invisible to 
the naked eye in conventional open surgery; however, without a 
sufficient understanding of anatomical landmarks, misrecogni-
tion of vessels and nerves often occurs. Therefore, in this review, 
we aimed to clarify the essential anatomy for LLND drawing upon 
research using a 3-dimensional anatomical model and actual op-
erative views from our institution, The University of Tokyo (To-
kyo, Japan). 

Ethics statement
The study was approved by the Institutional Review Board of The 
University of Tokyo (No. 3252-15). Written informed consents for 

publication of the research details were obtained.

DEFINITION OF LLN 

In Japan, the Japanese Classification of Colorectal Carcinoma cate-
gorizes LLNs as internal iliac lymph nodes (#263), obturator lymph 
nodes (#283), external iliac lymph nodes (#293), common iliac 
lymph nodes (#273), aortic bifurcation lymph nodes (#280), and 
midline sacrum lymph nodes (#270) (Fig. 1) [28]. The metastasis 
rate in LLN-positive cases has been previously reported [29]. 
Among LLNs, the internal iliac lymph nodes showed the highest 
rate of metastasis. The metastasis rate differs on either side of the 
superior vesical artery, which is a branch of the internal iliac artery; 
the frequencies were 26% on the proximal side of the superior ves-
ical artery and 47% on the distal side. The obturator lymph nodes 
are the second most common region of metastasis, which occurs 
in 38% of cases. The frequency of metastasis in other areas (e.g., 
the external iliac lymph nodes, common iliac lymph nodes, and 
aortic bifurcation/midline sacrum lymph nodes, was much lower, 
with a total frequency of 7.7%). Based on these data, the target 
lymph nodes for prophylactic LLND were defined in the Japanese 
Classification of Colorectal Carcinoma as internal iliac and obtura-
tor lymph nodes. Therefore, in this review, we describe the essen-
tial anatomy for resecting these 2 regions of lymph nodes.  

Fig. 1. Lateral lymph nodes categorized according to the Japanese 
Classification of Colorectal Carcinoma. Reproduced from the Japanese 
Society for Cancer of the Colon and Rectum [28] with permission 
from Kanehara and the Japanese Society for Cancer of the Colon and 
Rectum.
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ESSENTIAL LANDMARKS FOR LLND 

Accurate and safe LLND requires an understanding of the lateral, 
internal, dorsal, and caudal planes of the LLN region. The ana-
tomical structures that comprise these respective planes are as 
follows: lateral plane (external iliac artery and vein and internal 
obturator muscle), internal plane (pelvic plexus and bladder), 
dorsal plane (internal iliac artery and vein, piriform muscle, and 
sacral plexus), and caudal plane (coccygeal muscle and levator 
ani muscle).  

Fig. 2A shows the anatomy of the lateral, dorsal, and caudal 
planes of the LLN region [30]. After giving rise to parietal branch-
es, such as the superior and inferior gluteal arteries, and visceral 
branches, such as the umbilical and superior/ inferior vesical ar-
teries, the internal iliac artery flows into the Alcock canal as the 
internal pudendal artery. The branch patterns of the internal iliac 
artery are variegated [31]. The following is the most common 
type: the internal iliac artery first gives rise to the superior gluteal 
arteries and visceral arteries, before branching into the inferior 
gluteal artery and internal pudendal artery, which then exit the 
pelvis through the greater sciatic foramen and Alcock canal, re-
spectively (Fig. 2A) [30]. In some cases, this branching to the infe-
rior gluteal artery and internal pudendal artery occurs after the 
internal iliac artery flows out between the piriform and coccygeus 
muscles. When this happens, the gluteal-pudendal trunk com-

prises the dorsal plane of LLND. The Alcock canal is enclosed be-
tween the piriform and coccygeus muscles. Through the Alcock 
canal, the pudendal nerve, which is a branch of the sacral plexus, 
traces through the pelvis along with the internal pudendal artery. 
In the aforementioned figure, to clearly understand the lateral, 
dorsal, and caudal planes of the LLN region, the branches of the 
internal iliac artery, pelvic plexus, and ureter were eliminated. The 
levator ani, which comprises the caudal edge, and the internal ob-
turator muscle, which comprises the lateral edge, are bounded by 
the tendinous arch of the levator ani. Fig. 2B [30] shows the later-
al, dorsal, and caudal planes of the LLND. 

The medial plane of the obturator lymph node region is the 
vesicohypogastric fascia, which means that the internal iliac and 
obturator lymph node regions are bounded by the vesicohypogas-
tric fascia (Fig. 3A) [30]. Understanding the vesicohypogastric 
fascia is essential when performing LLND [32–34]. The vesicohy-
pogastric fascia is a triangular fascia that stands out from the in-
ternal iliac artery along the umbilical artery and the lateral border 
of the bladder. It is a double-layer sheet surrounding the branches 
of the internal iliac artery, such as the umbilical, superior/inferior 
vesical, and uterine arteries (Fig. 3A) [30]. The vesicohypogastric 
fascia is united with the Gerota capsule in the cranial direction. 
The obturator artery, vein, and nerve are shown in Fig. 3B [30]. 
The fat tissue surrounded by the lateral plane (composed of the 
external iliac artery and vein and internal obturator muscle), the 

Fig. 2. Dorsal, lateral, and caudal planes of lateral lymph node dissection. (A) Pelvic anatomy, excluding the ureter, pelvic plexus, branches of 
the internal iliac vein and artery, and obturator nerve, vein, and artery. (B) Dorsal, lateral, and caudal planes of lateral lymph node dissection. 
Reproduced from Yokoyama et al. [30] with permission from Kanehara.
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Fig. 3. Medial plane of the obturator lymph node region. (A) Anatomy of the vesicohypogastric fascia. Visceral branches of the internal iliac artery, 
such as the umbilical and vesical arteries run between this fascia. (B) The obturator nerve, artery, and vein pass through the obturator lymph node 
region. Reproduced from Yokoyama et al. [30] with permission from Kanehara.

A B

dorsal plane (composed of the internal iliac artery and vein, piri-
form muscle, and sacral plexus), and the medial plane (the vesico-
hypogastric fascia) should be dissected for the obturator lymph 
node. The obturator artery, vein, and nerve run through this re-
gion (Fig. 3B) [30]. 

The internal plane of LLND, which is identical to the internal 
plane of the internal iliac lymph node region, comprises the uret-
erohypogastric fascia, which is also known as the prehypogastric 
nerve fascia [33, 34]. As its name suggests, tracing the fascia prox-
imally and ventrally leads to the ureter. The ureterohypogastric 
fascia is the border between the mesorectum and LLN region. 
This fascia includes the hypogastric nerve and pelvic plexus and 
joins the Denonvilliers’ fascia at the anterolateral aspect (Fig. 4) 
[30]. At the anterolateral aspect, branches of the pelvic plexus, 
which run through the ureterohypogastric fascia, compose a bun-
dle with genital blood vessels that run through the vesicohypogas-
tric fascia. This bundle is called the neurovascular bundle (NVB). 
Similar to the vesicohypogastric fascia, the ureterohypogastric 
fascia is united with the Gerota capsule in the cranial direction. 
Both the fat tissue included in the vesicohypogastric fascia itself 
and that between the vesicohypogastric fascia and ureterohypo-
gastric fascia include the internal iliac lymph nodes. 

Considering the caudal plane of LLND, the tendinous arch of 
the pelvic fascia is also important. Little has been reported regard-
ing the relationship between the vesicohypogastric fascia, uretero-
hyogastric fascia, and the tendinous arch of the pelvic fascia. Oc-
celli et al. [35] described the tendinous arch of the pelvic fascia as 
a thickening of the fascia of the levator ani muscle, which extends 

from the internal end of the pubic insertion of the levator ani to 
the internal aspect of the ischiatic spine. They also mentioned that 
the posterior third of the tendinous arch of the pelvic fascia is 
fused with the posterior third of the tendinous arch of the levator 
ani. Pit et al. [36] explained that the tendinous arch of the pelvic 
fascia results from thickening of the endopelvic fascia, which is 
firmly attached to the posterolateral part of the ureter via fibrous 
tissues. This means that the ureterohypogastric fascia is fused 
with the tendinous arch of the pelvic fascia. The ureterohypogas-
tic fascia, vesicohypogastric fascia, and mesorectal fascia unite be-
low the S4 level [37]. From these anatomical studies, the tendi-
nous arch of the pelvis is considered to be the fusion point of the 
ureterohypogatric fascia, vesicohypogastric fascia, mesorectal fas-
cia, and the fascia of the levator ani (Fig. 2A) [30]. During LLND, 
surgeons dissect the fusion point to connect the dissection region 
of the lateral lymph node region to the dissection region of TME. 
Fig. 5 [30] shows the relationship between the vesicohypogastric 
fascia, ureterohypogastric fascia, obturator lymph node region, 
and internal iliac lymph node region. 

NEUROVASCULAR BUNDLE 

Understanding the anatomy of the NVB is essential both for 
LLND and rectal cancer surgery. Comprehension of the vesicohy-
pogastric and ureterohypogastric fasciae leads to an understand-
ing of the anatomy of the NVB. The hypogastric and pelvic nerves 
connect with each other in the ureterohypogastric fascia and form 
the pelvic plexus. The ureterohypogastric fascia fuses with De-
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Fig. 4. Medial plane of the internal iliac lymph node region. (A) Anatomy of the pelvis plexus, hypogastric nerve, and ureter. Branches of the pelvic 
plexus jointly with small vessels from the vesical artery at anterolateral aspects of the rectum comprise the neurovascular bundle. (B) Anatomy of 
the ureterohypogastric fascia. The hypogastric nerve, pelvic plexus, and ureter run through this fascia. Reproduced from Yokoyama et al. [30] with 
permission from Kanehara.

Fig. 5. Anatomies of the vesicohypogastric fascia, ureterohypogastric 
fascia, obturator lymph node region, and internal iliac lymph node 
region. Reproduced from Yokoyama et al. [30] with permission from 
Kanehara.

41]. After branching from the rectal branches, the pelvic plexus 
runs in 3 directions: ventrally (passing near the seminal vesicle 
and distributed throughout the bladder); runs ventrally and cau-
dally (passing between the prostate and seminal vesicle, and dis-
tributed along the side wall of the prostate); and caudally (passing 
near the rectum and through the posterolateral side of the pros-
tate, and distributed to the corpus cavernosum of the penis) (Fig. 
6A) [30, 42]. This last branch of the pelvic plexus, jointly with 
small vessels of the genital branches of the internal iliac artery 
(distal branches of the superior and inferior vesicle artery), which 
run through the vesicohypogastric fascia, comprises the NVB 
(Fig. 6B) [30]. This means that the vesicohypogastric and uretero-
hypogastric fasciae fuse with each other and comprise the NVB at 
the anterolateral aspect of the rectum (Fig. 6C) [30]. These fused 
fasciae unite with the Denonvilliers’ fascia on the dorsal side of 
the prostate. 

Understanding the essential anatomy of LLND is important for 
understanding the anatomy of rectal surgery. Fig. 7 shows the 
3-dimensional printed pelvic anatomy of all structures except the 
pelvic plexus and hypogastric nerve [30, 43]. This anatomy should 
be understood to ensure safe and accurate LLND. 

PROCEDURE FOR LLND 

Using actual images from robotic surgery, the following section 
presents an explanation of the dissection procedure at our hospi-

nonvilliers’ fascia on the anterolateral side of the rectum. Rectal 
branches from the pelvic plexus and occasionally the middle rec-
tal artery run through this area to the rectum, forming the lateral 
ligament of the rectum [38–41]. However, in anatomical studies, 
the ligamentous component was not recognized, so the lateral lig-
ament was considered to be a dense adhesion between the fascia, 
rectal branches of the pelvic plexus, and middle rectal artery [38–
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Fig. 6. Anatomy of the neurovascular bundle (NVB). (A) Branches of the pelvic plexus run ventrally, pass near the seminal vesicle, and distribute 
to the bladder; run ventrally and caudally, pass between the prostate and seminal vesicle, and distribute to the side wall of the prostate; and run 
caudally, pass near the rectum and through the posterolateral side of the prostate, and distribute to the cavernous body of the penis. (B) Anatomies 
of the branches of the pelvic plexus, branches of the vesical arteries, and NVB. (C) Vesicohypogastric fascia and ureterohypogastric fascia. 
Reproduced from Yokoyama et al. [30] with permission from Kanehara.

Fig. 7. Essential pelvic anatomy for lateral lymph node dissection. (A) Top view of the 3-dimensional anatomical model. This case has a duplicated 
ureter. (B) Side view of the 3-dimensional anatomical model. Reproduced from Yokoyama et al. [30] with permission from Kanehara.
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Expose the lateral edge of the obturator lymph node region
LLND is performed after the completion of TME for the primary 
lesion. First, the ureter is taped, and the ureterohypogastric fascia 
is separated from the internal fatty tissue, which includes the in-
ternal lymph nodes, by retracting the taped ureter medially. The 
incision is extended caudally and medially until it joins the dissec-
tion part of TME. This maneuver is important for preserving the 
autonomic nerve and obtaining a sufficient surgical view for dis-
section of the obturator lymph nodes. 

The dissection is then started lateral to the obturator nodes. The 
external iliac artery and vein are exposed. The external iliac vein 
is located on the dorsal side of the artery. After retracting the ex-
ternal iliac vein laterally with a blunt instrument, the fatty tissues 
are peeled from the psoas and internal obturator muscles. By con-

tinuing the dissection caudally, the internal obturator muscle, ob-
turator foramen, and obturator artery, vein, and nerve that flow 
into the obturator foramen can be identified. The obturator artery 
and vein are then divided. When an accessory obturator vein 
flows into the external iliac vein, it is also divided (Fig. 8A) [30]. 
The dissection continues in a caudal direction until it reaches the 
tendinous arch of the levator ani and that of the pelvis fascia. 
Here, it denotes the caudal edge of the obturator lymph node re-
gion (Fig. 8B) [30].

Expose the dorsal and internal edges of the obturator lymph 
node region
The internal edge of the obturator lymph node region is the vesi-
cohypogastric fascia. When identifying the umbilical artery and 

Fig. 6. Anatomy of the neurovascular bundle (NVB). (A) Branches of the pelvic plexus run ventrally, pass near the seminal vesicle, and dis-
tribute to the bladder; run ventrally and caudally, pass between the prostate and seminal vesicle, and distribute to the side wall of the prostate; 
and run caudally, pass near the rectum and through the posterolateral side of the prostate, and distribute to the cavernous body of the penis. 
(B) Anatomies of the branches of the pelvic plexus, branches of the vesical arteries, and NVB. (C) Vesicohypogastric fascia and ureterohypo-
gastric fascia. Reproduced from Yokoyama et al. [30] with permission from Kanehara.

Fig. 7. Essential pelvic anatomy for lateral lymph node dissection. (A) Top view of the 3-dimensional anatomical model. This case has a dupli-
cated ureter. (B) Side view of the 3-dimensional anatomical model. Reproduced from Yokoyama et al. [30] with permission from Kanehara.
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tal and the landmarks of dissection. As aforementioned, complete 
LLND requires complete resection of the obturator (#283) and in-
ternal iliac (#263) lymph nodes. The choice of the first lymph 
node region to be dissected differs among institutions. At our in-
stitution, the obturator lymph node is dissected first. 

Expose the lateral edge of the obturator lymph node 
region 
LLND is performed after the completion of TME for the primary 
lesion. First, the ureter is taped, and the ureterohypogastric fascia 
is separated from the internal fatty tissue, which includes the in-
ternal lymph nodes, by retracting the taped ureter medially. The 
incision is extended caudally and medially until it joins the dissec-
tion part of TME. This maneuver is important for preserving the 

autonomic nerve and obtaining a sufficient surgical view for dis-
section of the obturator lymph nodes. 

The dissection is then started lateral to the obturator nodes. 
The external iliac artery and vein are exposed. The external iliac 
vein is located on the dorsal side of the artery. After retracting the 
external iliac vein laterally with a blunt instrument, the fatty tis-
sues are peeled from the psoas and internal obturator muscles. By 
continuing the dissection caudally, the internal obturator muscle, 
obturator foramen, and obturator artery, vein, and nerve that flow 
into the obturator foramen can be identified. The obturator artery 
and vein are then divided. When an accessory obturator vein 
flows into the external iliac vein, it is also divided (Fig. 8A) [30]. 
The dissection continues in a caudal direction until it reaches the 
tendinous arch of the levator ani and that of the pelvis fascia. 

Fig. 8. Operative view of dissection of the obturator lymph nodes. (A) Lateral plane of the obturator lymph node region. (B) Lateral and caudal 
planes of the obturator lymph node region. (C) Medial plane of the obturator lymph node region. (D) Completion view of dissection of the 
obturator lymph nodes. Reproduced from Yokoyama et al. [30] with permission from Kanehara.
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superior and inferior vesical artery, these arteries form a fascia-
like structure. This is the vesicohypogastric fascia. Next, the um-
bilical or vesical artery is retracted medially and caudally, the fat 
tissue is separated from the vesicohypogastric fascia in line with 
the side wall of the bladder, and then the tendinous arch of the le-
vator ani and that of the pelvic fascia, which form the caudal edge 
of the obturator lymph node, are reached (Fig. 8C) [30].

The dorsal edge of the obturator lymph node region is com-
posed of the internal iliac artery and vein, piriform muscle, and 
sacral plexus. The fatty tissue is peeled away in line with the inter-
nal iliac artery, and then the obturator artery and vein, which 
branches from the internal iliac artery, is identified. The obturator 
artery and vein are divided for a second time at their origin. The 

obturator nerve is preserved, and dissection is continued along 
the sacral plexus and internal iliac artery to reach the Alcock ca-
nal. The obturator lymph nodes are completely removed from the 
obturator compartment. Fig. 8D shows the completion of obtura-
tor lymph node dissection [30].

Expose the internal edge of the internal lymph node region
Internal lymph nodes exist between the vesicohypogastric fascia 
and ureterohypogastric fascia. To prevent injury to the hypogas-
tric nerve, the ureterohypogastric fascia, including the ureter and 
hypogastric nerves, is first separated when LLND is performed 
(Fig. 9A) [30]. The ureter is retracted medially, the vesicohypo-
gastric fascia is retracted laterally, and fatty tissues are peeled from 

A

C D

B

Fig. 8. Operative view of dissection of the obturator lymph nodes. (A) Lateral plane of the obturator lymph node region. (B) Lateral and cau-
dal planes of the obturator lymph node region. (C) Medial plane of the obturator lymph node region. (D) Completion view of dissection of the 
obturator lymph nodes. Reproduced from Yokoyama et al. [30] with permission from Kanehara.
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Here, it denotes the caudal edge of the obturator lymph node re-
gion (Fig. 8B) [30]. 

Expose the dorsal and internal edges of the obturator 
lymph node region 
The internal edge of the obturator lymph node region is the vesi-
cohypogastric fascia. When identifying the umbilical artery and 
superior and inferior vesical artery, these arteries form a fas-
cia-like structure. This is the vesicohypogastric fascia. Next, the 
umbilical or vesical artery is retracted medially and caudally, the 
fat tissue is separated from the vesicohypogastric fascia in line 
with the side wall of the bladder, and then the tendinous arch of 
the levator ani and that of the pelvic fascia, which form the caudal 
edge of the obturator lymph node, are reached (Fig. 8C) [30]. 

The dorsal edge of the obturator lymph node region is com-
posed of the internal iliac artery and vein, piriform muscle, and 
sacral plexus. The fatty tissue is peeled away in line with the inter-
nal iliac artery, and then the obturator artery and vein, which 
branches from the internal iliac artery, is identified. The obturator 
artery and vein are divided for a second time at their origin. The 
obturator nerve is preserved, and dissection is continued along 
the sacral plexus and internal iliac artery to reach the Alcock ca-
nal. The obturator lymph nodes are completely removed from the 
obturator compartment. Fig. 8D [30] shows the completion of ob-
turator lymph node dissection. 

Expose the internal edge of the internal lymph node 
region 
Internal lymph nodes exist between the vesicohypogastric fascia 

and ureterohypogastric fascia. To prevent injury to the hypogas-
tric nerve, the ureterohypogastric fascia, including the ureter and 
hypogastric nerves, is first separated when LLND is performed 
(Fig. 9A) [30]. The ureter is retracted medially, the vesicohypo-
gastric fascia is retracted laterally, and fatty tissues are peeled from 
the internal iliac artery branches (e.g., the umbilical artery and su-
perior/inferior vesical artery) until the Alcock canal is observed. 
When lymph node metastasis is suspected between the vesicohy-
pogastric fascia, the superior and inferior vesical arteries are di-
vided with the lymph nodes. However, dissection of the vesical 
artery has been reported to increase the rate of postoperative uri-
nary dysfunction [44]; therefore, if there is no apparent lymph 
node metastasis in the vesicohypogastric fascia, the vesical arteries 
are preserved. As aforementioned, among the LLNs, the internal 
iliac lymph nodes on the distal side of the superior vesical artery 
have a high metastasis rate; hence, complete resection of the fatty 
tissue in this region is important [28]. Fig. 9B [30] shows a view of 
completed dissection of the internal iliac lymph nodes. 

CONCLUSION 

We conducted a review of the essential anatomy of LLND. As the 
procedure poses challenges, it is crucial to achieving radical resec-
tion and preservation of genital function. Particularly in laparo-
scopic and robotic surgery, misunderstanding the anatomy for 
LLND easily leads to misrecognizing vessels and nerves. There-
fore, to perform safe and accurate LLND, a thorough understand-
ing of the landmarks for the LLND procedure is essential. 

Fig. 9. Operative view of dissection of the internal iliac lymph nodes. (A) Medial plane of the internal iliac lymph node region. (B) Completion 
view of dissection of the internal iliac lymph nodes. Reproduced from Yokoyama et al. [30] with permission from Kanehara.
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the internal iliac artery branches (e.g., the umbilical artery and su-
perior/inferior vesical artery) until the Alcock canal is observed. 
When lymph node metastasis is suspected between the vesicohy-
pogastric fascia, the superior and inferior vesical arteries are di-
vided with the lymph nodes. However, dissection of the vesical 
artery has been reported to increase the rate of postoperative uri-
nary dysfunction [44]; therefore, if there is no apparent lymph 
node metastasis in the vesicohypogastric fascia, the vesical arter-
ies are preserved. As aforementioned, among the LLNs, the inter-
nal iliac lymph nodes on the distal side of the superior vesical ar-
tery have a high metastasis rate; hence, complete resection of the 
fatty tissue in this region is important [28]. Fig. 9B shows a view 
of completed dissection of the internal iliac lymph nodes [30].

CONCLUSION

We conducted a review of the essential anatomy of LLND. As the 
procedure poses challenges, it is crucial to achieving radical resec-
tion and preservation of genital function. Particularly in laparo-
scopic and robotic surgery, misunderstanding the anatomy for 
LLND easily leads to misrecognizing vessels and nerves. There-
fore, to perform safe and accurate LLND, a thorough understand-
ing of the landmarks for the LLND procedure is essential.
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