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Abstract: AIM: Objective to evaluate the clinical value of therapeutic lateral lymph node dissection in advanced rectal cancer 

after neoadjuvant radio-chemotherapy in patients with peritoneal retroperitoneum under MR suggesting perivascular iliac lymph 

node enlargement (lymph node diameter > 8mm). Methods: Because of this study is a retrospective study, the propensity to 

evaluate matching group is adopted to one group to Fujian Medical University Union Hospital, Fujian province hospital from 

January 2009 to June 2014 treated 103 cases of rectum MR images after neoadjuvant chemoradiation weeks iliac blood vessels 

have the progress of the lymph node enlargement period under peritoneal fold return rectal cancer line TME + therapeutic cases 

of lateral lymph node cleaning; In the group 2, 192 cases with the same tumor site, stage, type, gender and age as group 1 or 

similar were matched for the same period by propensity assessment, while the group 2 received TME only. The incidence of 

pelvic autonomic nerve injury after surgery, the 3-year local recurrence rate of pelvic cavity, and the 5-year tumor-free survival 

rate were compared between the two groups, so as to explore the clinical value of therapeutic periiliac dissection for advanced 

rectal cancer under peritoneal reflux. Results: The local recurrence rate of pelvic cavity in group 1 and group 2 was 2.91% 

(3/103) and 9.90% (19/192), respectively, 3 years after operation (P<0.05). Postoperative dysuria in group 1 and group 2 was 

14.56% (15/103) and 5.21% (10/192), respectively, with significant difference (P<0.05). Postoperative sexual dysfunction in 

group 1 and group 2 was 12.50% (7/56) and 2.15% (2/93), respectively, with significant difference (P<0.05). The 5-year 

survival rates of group 1 and group 2 were 54.37% (56/103) and 51.56% (99/192), respectively, with no significant difference 

(P›0.05). The liver metastasis rates of group 1 and group 2 were 26.21% (27/103) and 29.17% (56/192), respectively. Lung 

metastasis rates in group 1 and group 2 were 19.41% (20/103) and 19.27% (37/192), respectively. Conclusion: After 

neoadjuvant chemoradiotherapy for advanced rectal cancer, selective lymphatic dissection along the iliac vessels guided by rectal 

magnetic resonance can reduce the local pelvic recurrence of patients for 3 years, but increase the probability of pelvic autonomic 

nerve injury, and periiliac lymph node dissection will not increase the 5-year survival rate of patients. 
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1. Background and Foreword 

Nowadays, for advanced rectal cancer under peritoneum 

reflux, the choice of comprehensive treatment and surgical 

method is still controversial. Thorough lymph dissection may 

reduce the local recurrence rate of tumor pelvic floor, and 

rectal cancer above peritoneum reflux is generally treated as 

colon cancer [1]. Peritoneal fold return for near the anus 

rectum, under its anatomical structure and lymph flow path 

and peritoneal fold back on rectal recently, peritoneal reflected 

on the recent similar to the colon and bowel loops are serous 

membrane surrounding the ventral bilateral, lymphatic flow in 

the inferior mesenteric vascular lymph node to the abdominal 

aorta weeks lymph node flow is given priority to. Under 

peritoneal reflux, only the ventral serous membrane of the 

intestine exists in the rectum, and the visceral layer and parietal 

layer of the pelvic cavity are surrounded by peritoneum on both 

sides and dorsal side, and the surrounding tissues are mesenteric, 

containing a large amount of lymphatic adipose tissue [2]. Pelvic 



 International Journal of Clinical Oncology and Cancer Research 2020; 5(4): 93-104 94 

 

lymph node dissection studies have shown that under the 

peritoneal fold return the rectum lymphatic flow in addition to the 

upward direction path, peritoneal fold return under the existence 

of bilateral rectum rectal cancer blood vessels, iliac blood vessels 

to the lymphatic flow path, rectum lateral lymph flow is divided 

into three directions: 1 with bladder reproductive organ lymph 

flow to the pelvic floor front wall lymphatic, again to the internal 

iliac vessels weeks lymph nodes; 2. The lateral direction passes 

through the pelvic plexus nerve network and crosses the internal 

iliac blood vessel to the obturator pore peripheral lymph node; 3. 

It flows posteriorly through external iliac vessels and anterior 

sacral vessels to lymphatic vessels in the posterior wall of the 

pelvic cavity. In addition, under peritoneal reflux, the rectum has 

a confluence of perineal lymphatics down to the superficial 

inguinal lymph nodes, and further back to the deep inguinal 

lymph nodes, the periiliac lymph nodes. Progress in [3] period 

under peritoneal fold return rectal tumor, iliac blood vessels in the 

recent weeks have Japanese scholars reported the probability of 

positive lymph nodes can reach 10%, that pure line TME (Total 

Mesorectal Response) pelvic floor still exist the possibility of 

local recurrence. 

Preoperative neoadjuvant chemoradiotherapy is routine for 

patients with advanced subperitoneal reentry rectal cancer. 

Long-term concurrent chemoradiotherapy was generally used, 

and radical surgery was performed 8 weeks later. For cases 

with positive lymph nodes around iliac vessels suggested by 

imaging, can neoadjuvant chemoradiotherapy replace iliac 

perivascular lymphatic dissection, the clinical value of iliac 

perivascular lymphatic dissection, and whether therapeutic 

lateral dissection can benefit disease-free survival of patients 

with advanced rectal cancer [3]. 

European and American scholars and Japanese and Korean 

scholars still have disputes about the lateral lymph node 

dissection. European and American scholars believe that 

neoadjuvant chemoradiotherapy can replace lateral lymph 

node dissection. After neoadjuvant chemoradiotherapy, the 

positive rate of lateral lymph node pathology in rectal cancer 

cases after surgery is very low, with only 1.9% reported in 

literatures [4-5]. Unless after neoadjuvant chemoradiation, 

rectal MRI prompted cases of iliac blood vessels weeks lymph 

node positive, then to iliac blood vessels of the limits of the 

lymph node weeks, European and American scholars advocate 

side cleaning and Japanese scholars point of view is different, 

the European and American scholars advocate clean to the 

internal iliac vessels weeks lymph nodes, they think that the 

internal iliac vessels distal segment spread to lymph nodes is 

far viscera, side cleaning does not solve the problem, have the 

literature major advanced colorectal cancer death for tumor 

metastasis of lung, liver and other organs apart, side cleaning 

does not improve the prognosis of patients. Moreover, lateral 

dissection significantly increased the risk of pelvic autonomic 

nerve injury in patients. The network structure of the pelvic 

autonomic nerve plexus was located on both sides of the 

rectum, and lymph node dissection along the obturator 

foramen inside and outside the iliac group greatly increased 

the probability of injury innervating the nerve branches of the 

bladder and the cavernous body of the penis. Iliac blood 

vessels, by contrast, a Japanese scholar think weeks lymph 

nodes are regional lymph nodes, a Japanese scholar reported 

iliac blood vessels weeks after surgery and pathology of 

lymph node positive rate can reach 20%, JSCCR Colon 

Cancer association (Japan Japanese Society for Cancer of the 

Colon and Rectum) Suggestions for tumors located in the 

peritoneal fold back under rectal tumor, tumor invasion, 

leaching and serous T3-4 tumor, Rectum were recommended 

prophylactic lateral lymph node cleaning line, and at the same 

time cleaning the bilateral iliac blood vessels weeks lymphoid 

tissue [6]. A retrospective analysis of a large number of cases 

by Japanese scholars revealed that rectal tumor was located 

under peritoneum. After tumor involvement in rectal serous 

membrane, the rate of iliac perivascular lymph node 

metastasis reached 20.1%, and lateral dissection reduced the 

5-year local recurrence rate of pelvic cavity by half, and 

achieved a 5-year survival rate of 8-9% [7]. However, the 

Japanese study did not include neoadjuvant 

chemoradiotherapy, which is the reason why European and 

American scholars did not approve the results of JSCCR. 

Japanese scholar week of iliac blood vessels will be further 

divided into regional lymph node and remote lymph nodes, 

according to the latest version (version 8) colorectal treatment 

protocols, distal near side of the internal iliac vessels and lymph 

nodes, closed around for low rectal cancer in the lymph node of 

local regional lymph nodes, external iliac lymph nodes, 

common iliac lymph nodes as far, if appear external iliac, 

common iliac tumor metastasis is M1, therapy in locally 

advanced rectal cancer treatment [8]. National American cancer 

network NCCN and ESMO (European society of oncology) are 

only to the internal iliac vessels week of proximal lymph node 

is considered to be regional lymph nodes, believe that only after 

neoadjuvant chemoradiation, magnetic resonance imaging is 

still suspected proximal internal iliac vessels weeks will only be 

expand sweep of limitation and lymph node metastasis in order 

to avoid expand sweep bring urination and sexual function in 

disorder [9, 10]. In pelvic cavity, the sympathetic and 

parasympathetic nerve fiber of pelvic autonomic nerve, 12 to 

thoracic lumbar 2 ganglia of sympathetic nerve fibers, the 

inferior mesenteric vessels weeks, before of sacral nerve in 

front of the abdominal aorta, and then to bilateral hypogastric 

nerves, on either side of the hypogastric nerves on either side of 

the line to join up the internal iliac vessels to the pelvic plexus, 

sympathetic nerve associated with male ejaculation. The 

parasympathetic nerve fibers of the sacral 2 to sacral 4 ganglion 

pass through the sacral foramen through the sacral anterior 

foramen and join the pelvic nerve plexus to form the pelvic 

visceral nerve, which is mainly responsible for bladder 

urination and male erectile function. Pelvic viscera nerve 

branches form a network of nerve fibers, which are distributed 

in an inverted triangle on both sides of the rectum [11]. 

According to local anatomy under peritoneal fold back on either 

side of the rectum, along the common iliac and iliac blood 

vessels within the bones of the lymph node cleaning is likely to 

bring the injury of pelvic autonomic nerve plexus, unilateral 

pelvic autonomic nerve plexus injury after a period of 

compensatory, micturition, male erectile, ejaculation function 
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could recover, but if they are bilateral hypogastric nerve injury, 

may cause neurogenic bladder, need lifetime bladder fistula. 

How to avoid damaging the network - like structure of pelvic 

plexus is a difficult point when iliac perivascular lymph node 

dissection, which also tests the surgical level of colorectal 

surgeons. 

At present, the lymph node cleaning of iliac blood vessels in 

the week is not perfect, advanced rectal cancer after 

neoadjuvant chemoradiation, based on the preoperative 

imaging accurate staging and positioning, iliac blood vessels 

such as found short weeks lymph node size more than 8 mm, 

week of iliac blood vessels and lymph nodes with irregular 

shape, signal heterogeneity suspicious performance, such as 

expanding swept along the week of iliac blood vessels become 

advanced peritoneal lymph node reflected colorectal surgery 

under selection, accurate positioning the enlargement of lateral 

lymph node cleaning, on the one hand, can effectively reduce 

the pelvic tumor residual, on the other hand can avoid bilateral 

pelvic autonomic nerve damage, To avoid neurogenic bladder 

and erectile and ejaculation dysfunction [12]. However, the 

focus of this study is whether expanded dissection can bring 

about a change in 5-year survival rate of rectal cancer under 

progressive peritoneal reflux. Meanwhile, whether the 

therapeutic iliac vascular lymphatic dissection based on precise 

positioning according to preoperative imaging can effectively 

reduce the probability of pelvic autonomic nerve injury. 

2. Case Data and Analysis Methods 

2.1. Inclusion Criteria for Group 1 and Group 2 

1. All cases were pathologically confirmed as rectal cancer, 

and no distant organ metastasis was found in the tumor. 

2. Colonoscopy and surgery confirmed that the tumor was 

located under peritoneum reflux and above the dentate line. 

3. All cases neoadjuvant chemotherapy, radiotherapy, or 

chemoradiation, tumor stage were yp III. 

4. MR examination of the rectum was performed before 

surgery in all cases, and lymph nodes larger than 8mm in 

diameter were found around the iliac vessels. 

2.2. The Exclusion Criteria of Group 1 and Group 2 Were 

the Same 

1. Early cases of rectal cancer. 

2. Patients with original urinary system diseases 

accompanied by urination dysfunction. 

3. Patients with severe cardiopulmonary dysfunction may 

affect the prognosis. 

2.3. Case Data of Group 1 

All cases 1 group were TME + lateral lymph nodes, TME 

for a dirty layer and the wall along the parcel rectal complete 

separation between the pelvic peritoneum, complete resection 

of tumor edge 5 cm above the mesorectum, incised side for 

more than 2 cm from the edge of the tumor, lateral lymph node 

cleaning for the order will be common iliac and iliac bone 

internal and external iliac blood vessels until the obturator 

foramen. 

 
Figure 1. Schematic diagram of periiliac lymphatic dissection (the scope of 

the dissection includes sequential dissection of 2 total iliac vessels, 4 internal 

iliac vessels, 3 external iliac vessels, and 9 obturator perivascular lymphatic 

adipose tissue. 1. Aorta 2. Common iliac artery 3. External iliac artery 4. 

Internal iliac artery 5. Submesenteric artery 6. Superior rectal artery 7. 

Inferior rectal artery 8. Internal pudendal artery 9. Obturator artery 10. Left 

colonic artery) [13]. 

Cases: Group 1, from January 2009 to June 2014, 123 cases 

of advanced rectal cancer under therapeutic lateral lymphatic 

dissection were admitted and treated by Fujian Medical 

University Union Hospital and Fujian provincial hospital, 

among which 20 cases were excluded without neoadjuvant 

comprehensive treatment. A total of 103 patients underwent 

lateral lymph node dissection after neoadjuvant 

chemoradiotherapy. All patients underwent MR Imaging of the 

rectum (Magnetic Resonance Imaging), which indicated 

preoperative lymphadenopathy around the iliac vessels (lymph 

node short diameter ›8mm), tumor was located below 

peritoneal reflux and above the dentate line in the progressive 

stage, all patients received neoadjuvant chemotherapy or 

radiotherapy, FOLFOX or CAPOX chemotherapy regimen, and 

radiotherapy was 50-45Gy 25 times of irradiation. Among men 

and 56 cases of women and 47 cases, biggest 82 years old, 

smallest 32, with an average age of 54 + / - 2.6 years of age, 

preoperative imaging studies suggest tumor staging of T2-4 

n2m0, based on preoperative imaging data, expand the scope of 

cleaning cleaning the corresponding lateral iliac blood vessels 

weeks of lymphoid tissue, assisted surgery procedures first 

improperness mirror colorectal cancer effect a radical cure 

(TME), then use ultrasonic knife order along the external iliac 

blood vessels inside the common iliac and iliac week to remove 

lymphoid tissue. Postoperative pathology revealed 31 cases of 

poorly differentiated adenocarcinoma, 16 cases of mucinous 

adenocarcinoma, 29 cases of moderately differentiated 

adenocarcinoma, and 27 cases of highly differentiated 

adenocarcinoma. The total number of pathological lymph nodes 
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in all cases was more than 20, and 23 cases of iliac perivascular 

lymph node positive cases, including 3 cases of highly 

differentiated adenocarcinoma, 6 cases of moderately 

differentiated adenocarcinoma, 11 cases of poorly differentiated 

adenocarcinoma, and 3 cases of mucinous adenocarcinoma. 

2.4. Case Data of Group 2 

As this study is a retrospective study, the 2 groups of patients 

were matched with the 2 groups of patients in propensity 

assessment, and the tumor sites, stages, types, genders and ages 

in the same period were matched with those in group1 or similar. 

There were a total of 192 cases, including 93 males and 99 

females, with the maximum age of 83 years and the minimum 

age of 31 years, and the average age was 54±2.3 years. 

The inclusion and exclusion criteria of the group 2 were the 

same as that of the group 1. The special criteria of the 2 groups 

were TME surgery for all cases. TME was a complete 

separation between the visceral layer and the parietal pelvic 

peritoneum enclosing the rectum. 

Cases: Group 2 for Fujian Medical University Union 

Hospital, Fujian province hospital between January 2009 and 

June 2014 have admitted progress period under the dentate line 

above, peritoneal fold return line rectal cancer after neoadjuvant 

chemoradiation tumor stage for yp III TME cases 1162 cases. 

To eliminate the relevant factors unrelated to side sweeping. 

Phase 2 set of selection bias matching progress under the 

dentate line above, peritoneal reflected rectal cancer cases, a 

total of 192 cases, two groups of 192 cases are all of two groups 

corresponding cases, gender, age and not more than 3 years of 

age, tumor were dentate line above, peritoneal fold back under, 

all cases of the corresponding tumor classification, all cases of 

rectum MR images hint weeks iliac blood vessels have swollen 

lymph nodes (lymph nodes short diameter holds 8 mm), all 

cases were new adjuvant chemotherapy or radiation therapy, 

chemotherapy regimens for FOLFOX or CAPOX, radiotherapy 

for 50-45 Gy 25 points. Among them, 93 were male and 99 

were female, the maximum was 83 years old and the minimum 

was 29 years old, with an average age of 54±2.3 years old. 

Preoperative imaging suggested T2-4n2m0, and the operation 

method was simple endoscopic assisted radical resection of 

rectal cancer (TME). Postoperative pathology showed 49 cases 

of low-differentiated adenocarcinoma, 23 cases of mucinous 

adenocarcinoma, 72 cases of moderately differentiated 

adenocarcinoma, and 48 cases of highly differentiated 

adenocarcinoma. All cases had more than 12 pathological 

lymph nodes. The matching conditions of the two groups and 

the two groups in propensity assessment are shown in table 1 

  

  

  
Figure 2. Case imsage data: figures A and B are lateral lymph node 

dissection images under endoscopy, which show complete dissection of 

lymphoadipose tissue to obturator foramen along the total iliac, internal iliac 

and external iliac vessels. Figures C and D are endoscope-assisted TME 

images, which show the complete free mesentery. Figure E and figure F are 

MR images of advanced rectal cancer with lateral lymph node enlargement. 

Table 1. group 1 and group 2 were matched in propensity assessment 

Group Group 1 (TME+ lateral group) Group 2 (TME group) 

Tumor sites 
All below peritoneal reflux, and above the dentate line of 

the anal canal 
All below peritoneal reflux, and above the dentate line of the anal canal 

Tumor stage ypIIIperiod ypIIIperiod 

Pathological 

type of tumor 

31 cases of poorly differentiated adenocarcinoma, 16 

cases of mucinous adenocarcinoma, 29 cases of 

moderately differentiated adenocarcinoma, and 27 cases 

of highly differentiated adenocarcinoma. 

49 cases of poorly differentiated adenocarcinoma, 23 cases of mucinous 

adenocarcinoma, 72 cases of moderately differentiated adenocarcinoma, and 

48 cases of highly differentiated adenocarcinoma. And match the age. 

Age The mean age was 54±2.6 years 
The mean age was 54±2.3 years. 

The distribution density of each age group was consistent with that of group 1. 

 

2.5. Data Analysis Methods 

Data collected were processed using SPSS19.0 and survival 

rates were analyzed using the kaplan-meier method and the 

chi-square test and kruskal-wallis rank sum test and the 

differences were significant when P<0.05. 
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3. The Results 

3.1. Data Analysis of Surgery, Complications and Local 

Recurrence in the Two Groups 

Through telephone inquiry, the return visit deadline is June 

30, 2019. The return visit rate of group 1 and group 2 is 100%, 

with no loss of visit. The pelvic local recurrence rates of group 

1 and group 2 were 2.91% (3/103) and 9.90% (19/192), 

respectively, 3 years after surgery, with significant differences 

(P<0.05). Postoperative dysuria in group 1 and group 2 was 

14.56% (15/103) and 5.21% (10/192), respectively, with 

significant difference (P<0.05). Postoperative sexual 

dysfunction in group 1 and group 2 was 12.50% (7/56) and 

2.15% (2/93), respectively, with significant difference 

(P<0.05). The 5-year survival rates of group 1 and group 2 

were 54.37% (56/103) and 51.56% (99/192), respectively, 

with no significant difference (P›0.05). The liver metastasis 

rates of group 1 and group 2 were 26.21% (27/103) and 29.17% 

(56/192), respectively. Lung metastasis rates in group 1 and 

group 2 were 19.41% (20/103) and 19.27% (37/192), 

respectively. In group 1, 23 surgical specimens were 

pathologically found to have iliac perivascular lymph node 

metastasis, accounting for 22.33% of the cases undergoing iliac 

perivascular lymph node dissection. The perioperative status of 

group 1 and group 2 is shown in table 2. It can be seen from 

table 2 that the operation time of the lateral cleaning group is 

longer than that of the TME group. The number of patients with 

dysuria after surgery was higher than that in the TME group, 

and the difference was significant, indicating that the rate of 

pelvic autonomic nerve injury in the lateral cleaning group was 

higher than that in the TME group. The amount of blood loss in 

the lateral cleaning group was higher than that in the TME 

group. Among the male patients in the two groups, there were 2 

cases of erectile dysfunction in the TME group (2/93, 2.15%), 

and 7 cases of erectile dysfunction in the lateral cleaning group 

(7/56, 12.50%), with significant difference. There was no 

significant difference in the number of postoperative rectal 

anastomotic fistula between group 1 and group 2. 

Table 2. Surgical conditions and complications of group 1 and group 2. 

Group  operation time (min) dysuria (n) erectile dysfunction (n) Anastom-otic fistula (n) blood loss (ml) 

Group 2  162±33 10 2.15% (2/93) 6 102±32 

Group1 235±36 15 12.50%(7/56) 3 375±72 

P values P<0.05 P<0.05 P<0.05 P>0.05 P<0.05 

 

3.2. 5-year Survival Rate Analysis of the Two Groups 

In group 1, 56 patients (56/103, 54.37%) survived for 5 

years, 20 patients died of lung metastasis and 27 patients died 

of liver metastasis. There were 99 patients (99/192, 51.56%) 

who survived for 5 years in the 2 groups, 37 patients died of 

lung metastasis and 56 patients died of liver metastasis, 

P<0.05. There was no significant difference between the 

long-term survival rate of the 1 group and that of the 2 groups. 

The survival functions of groups 1 and 2 are shown below 

 
Figure 3. Table of survival functions of the lateral sweep group (group 1) and 

the TME group (group 2). 

4. Discuss 

4.1. The Subperitoneal Reflux Route of Iliac Lymphatic 

Reflux for Rectal Cancer 

In recent years, Japanese scholars have summarized the 

study on the lymphatic reflux path of rectal cancer under 

peritoneal reflux. All rectal tumors are mainly reflux through 

the upper rectum vessels to the upper rectum lymph nodes, 

and then reflux through the lower mesenteric perivascular 

lymph nodes to the celiac trunk lymph nodes. There were 

bilateral periiliac lymphatic reflux routes in the rectal cancer 

under peritoneum reflux, and about 10% of the periiliac lymph 

nodes were positive under peritoneum reflux in the advanced 

stage. Anal tumors below the dentate line have a lower lymph 

node pathway that metastasized through the perineum, medial 

upper thigh segment or intermuscular lymphatic vessels along 

the iliac spine to the inguinal lymph node [14]. Now under 

peritoneal fold return mainstream colorectal surgery is before 

endoscopy assisted colorectal cancer resection and rectum 

holographic membrane excision (TME), but for advanced 

colorectal cancer under peritoneal fold return, especially with 

preoperative imaging tip iliac vessels weeks cases of lymph 

node enlargement, in addition to the long time history of 

radiation and chemotherapy after surgery, whether week of 

iliac blood vessels, lymphatic tissue expansion cleaning there 

is also debate [15]. At present, long-term preoperative 

chemoradiotherapy plays a significant role in the preoperative 

descending stage of peritonei in the advanced stage, but 

Akiyoshi et al found in a study that after neoadjuvant 

chemoradiotherapy, 66% of cases still showed positive lateral 

lymph node pathology, suggesting that neoadjuvant 
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chemoradiotherapy cannot completely replace lateral lymph 

node dissection [16]. For the cases of periiliac lymph node 

enlargement indicated by MR after neoadjuvant 

chemoradiotherapy, the lymph node signals are uneven and 

the shape is irregular, so the lateral lymph and adipose tissue 

dissection should be accurately carried out. At the same time, 

the current research results also showed that the lateral lymph 

node metastasis of rectal tumor was related to the biological 

behavior of tumor cells, and the probability of lymph 

metastasis of low-differentiated adenocarcinoma and 

mucinous adenocarcinoma was relatively high. There was 

also a high probability of positive lymph nodes of tumor 

invading into the serous membrane of the rectum, and KRAS 

wild type, BRAF wild type and P13K wild type of rectal 

tumor were also prone to positive lymph nodes. For cases of 

perivascular iliac lymph node enlargement found by 

preoperative MR or intraoperative exploration, expanded 

lymph node dissection should be carried out accurately [17]. 

 
Figure 4. 1. Total iliac lymph nodes; 2. Internal iliac lymph nodes; 3. 

External iliac lymph nodes; 4. Obturator lymph nodes 5. Inguinal lymph 

nodes. [18] 

4.2. How to Accurately Evaluate Lymph Nodes by Rectal 

Magnetic Resonance 

There are no accurate and reliable method of rival 

preoperative lymph node metastasis in rectal tumor presence 

of iliac blood vessels weeks has confirmed that a study shows 

iliac blood vessels weeks lymph nodes is more than 10 mm in 

diameter may be there is a 10% chance to transfer, the 

existence of the lymph node is greater than 15 mm diameter 

has a 17% chance to appear tumor metastasis, lymph node 

more than 20 mm in diameter, will have a 35% chance the case 

of tumor metastasis [19]. But simply rely on the diameters of 

the lymph node to determine whether there is a tumor 

metastasis is not enough, in general the tumor involvement of 

lymph nodes is MR signal is not homogeneous, lymph node 

hilus structure shows vague, some scholars think should be 

symmetry with lymph node signal, can clearly show the 

possibility of a transfer for lymph node hilus structure [20-27]. 

Rectal MR can also be combined with ERUS(intra-rectal 

ultrasound). Ultrasound has its own unique feature in 

determining the nature of iliac perivascular lymph nodes. The 

metastatic lymph nodes showed uneven texture and invisible 

lymphatic hilum structure under ultrasound. PET - CT for 

rectal cancer currently also has reference value for the 

existence of lymph node metastasis, tumor metastasis of 

lymph nodes will appear in the accumulation of radioactive 

solid glucose, similar with the DWI (diffusion weighted 

imaging) can iliac blood vessels weeks about the existence of 

rectal cancer lymph node metastasis is helpful, but recently 

some scholars metastatic lymph nodes of PET judgment, 

sensitivity analysis, only 62% [28-35]. Recently, by 

combining artificial intelligence with tumor imaging and 

comparing big data of lymph node metastasis with tumor 

imaging of patients, the probability of judging lymph node 

metastasis is estimated to be 77.8%[31, 13, 36-43]. 

4.3. Status of Neoadjuvant Comprehensive Therapy for 

Rectal Tumors with Subperitoneal Reflux 

Recently, Ishihara and Akiyoshi et al. respectively 

conducted follow-up studies on the incidence of pelvic local 

recurrence of patients who received adjuvant radiotherapy and 

chemotherapy, and found that 51.6-66% of patients who 

received neoadjuvant radiotherapy and chemotherapy or TME 

alone had pelvic wall local recurrence within 5 years. This 

suggests that some cases still require periiliac lymphatic 

dissection after neoadjuvant therapy. After neoadjuvant 

comprehensive treatment, part of the mass of cases will shrink, 

and the radiation will cause pelvic regional tissue edema, the 

anatomical difficulty of the surgical field will increase after 

radiotherapy and chemotherapy, and the network like structure 

of pelvic autonomic nerve will be easily damaged during the 

operation, which will easily cause postoperative urination 

dysfunction in patients [13, 16, 41-47]. American scholars 

think that the internal iliac vessels distal segment lymph nodes 

are far beyond lymph nodes, distant lymph node as soon as 

possible after tumor metastasis, tiny transfer may be 

associated with the tumor cells in the circulatory system, with 

the passage of time, the tumor will colonize the viscera apart, 

far viscera tumor metastasis accounts for half of advanced 

colorectal cancer death. Therefore, American scholars do not 

recommend routine periiliac lymph node dissection, and 

advocate neoadjuvant comprehensive therapy [48]. In contrast, 

Sugihara's data analysis of multi-center rectal tumors in Japan 

showed that lateral lymph node dissection reduced the 

recurrence rate of pelvic cavity by 50% and the 5-year survival 

rate of rectal cancer by 8% [49-51]. Meta-analysis of large 

samples by some Chinese scholars suggested that lateral 

lymphatic dissection did not increase the 5-year survival rate 

of rectal cancer patients, and increased the rate of pelvic 

autonomic nerve injury [52]. The reason for this is that 

although lateral lymphatic dissection removes local lymph 

nodes, it does not prevent distant metastasis of the tumor. 

Distant metastasis of tumor requires systemic chemotherapy 

to control. Some scholars believe that before neoadjuvant 

radiotherapy for advanced rectal tumor, several courses of 

systemic chemotherapy should be performed to solve the 

minor metastasis of tumor cell circulation system, and 

mFOLFOX6 and CAPOX are recommended [53]. 

4.4. Whether Routine Lymph Node Dissection Should Be 

Performed Around the Iliac Vessels 

The European and American scholars and Japanese scholars 
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for preventive lateral lymph node cleaning, there has been 

debate, a Japanese scholar of large colorectal cancer samples 

from 1991 to 1998 were retrospectively study, found that more 

than T2 tumor (invasion and muscle layer), and the nearer the 

anus, the greater the chance of a lateral lymph node metastasis, 

advanced low rectal cancer appear to 15.5% chance of lateral 

lymph node metastasis [16, 42, 54-59]. Therefore, most 

Japanese scholars performed preventive lateral lymph node 

dissection for advanced low rectal cancer. Different from 

Japan in the lymph node division of rectal Cancer, only the 

lymph nodes around the starting segment of internal iliac 

vessels are considered as regional lymph nodes, while the 

terminal internal iliac perivascular nodes, external iliac 

perivascular nodes and obturator lymph nodes are considered 

as distant lymph nodes. Most European and American 

scholars believe that distant lymph node metastasis is a 

systemic problem, and the removal of periiliac lymphatic 

adipose tissue cannot solve the problem of minimal metastasis 

in the circulatory system. Neoadjuvant chemoradiotherapy 

can replace lateral lymph node dissection [13, 41, 31, 60-64]. 

A study by heung-kwon et al. found that nearly 50% of rectal 

cancer patients were insensitive to neoadjuvant 

chemoradiotherapy, and 33% of rectal cancer cases after 

neoadjuvant chemoradiotherapy showed positive lateral 

lymph nodes [50]. Watanabe and Nagawa et al. conducted 

follow-up statistics on large samples after lateral lymph node 

dissection after neoadjuvant radiotherapy and chemotherapy 

respectively, and found no significant difference in 5-year 

overall survival rate of patients with lateral lymph node 

dissection compared with patients with only TME after 

neoadjuvant radiotherapy and chemotherapy. Lateral lymph 

node dissection did not improve the prognosis of patients with 

advanced rectal cancer. However, periiliac lymphatic 

dissection significantly increases the probability of urinary 

and reproductive system dysfunction in patients [65-66]. In 

summary, preoperative imaging of lateral lymph nodes is 

particularly important. Kusters et al. found that after 

neoadjuvant chemoradiotherapy, preoperative MR imaging of 

the rectum indicated that the incidence of local recurrence of 

the pelvic wall was much higher in patients with periiliac 

lymph nodes with a short diameter greater than 10mm than 

that of patients with lymph nodes with a short diameter less 

than 5mm [60, 66, 67]. DWI (Diffusion weighted imaging) 

can describe the movement of water molecules in lymph 

nodes, and its sensitivity and specificity are both high for 

determining whether tumor metastasis exists in lateral lymph 

nodes. A study by Mizukami et al. showed that DWI can 

achieve sensitivity and specificity of 97% and 81% for 

metastatic lymph nodes. In our opinion, lateral lymph node 

dissection should be performed if the metastatic lateral lymph 

node is highly suspected by MR imaging after neoadjuvant 

chemoradiotherapy. 

4.5. Status of Neoadjuvant Comprehensive Therapy for 

Rectal Tumors with Subperitoneal Reflux 

Recently, Ishihara and Akiyoshi et al. respectively 

conducted follow-up studies on the incidence of pelvic local 

recurrence of patients who received adjuvant radiotherapy and 

chemotherapy, and found that 51.6-66% of patients who 

received neoadjuvant radiotherapy and chemotherapy or TME 

alone had pelvic wall local recurrence within 5 years. This 

suggests that some cases still require periiliac lymphatic 

dissection after neoadjuvant therapy. After neoadjuvant 

comprehensive treatment, part of the mass of cases will shrink, 

and the radiation will cause pelvic regional tissue edema, the 

anatomical difficulty of the surgical field will increase after 

radiotherapy and chemotherapy, and the network like structure 

of pelvic autonomic nerve will be easily damaged during the 

operation, which will easily cause postoperative urination 

dysfunction in patients [13, 16, 41-47]. American scholars 

think that the internal iliac vessels distal segment lymph nodes 

are far beyond lymph nodes, distant lymph node as soon as 

possible after tumor metastasis, tiny transfer may be 

associated with the tumor cells in the circulatory system, with 

the passage of time, the tumor will colonize the viscera apart, 

far viscera tumor metastasis accounts for half of advanced 

colorectal cancer death. Therefore, American scholars do not 

recommend routine periiliac lymph node dissection, and 

advocate neoadjuvant comprehensive therapy [48]. In contrast, 

Sugihara's data analysis of multi-center rectal tumors in Japan 

showed that lateral lymph node dissection reduced the 

recurrence rate of pelvic cavity by 50% and the 5-year survival 

rate of rectal cancer by 8% [49-51]. Meta-analysis of large 

samples by some Chinese scholars suggested that lateral 

lymphatic dissection did not increase the 5-year survival rate 

of rectal cancer patients, and increased the rate of pelvic 

autonomic nerve injury [52]. The reason for this is that 

although lateral lymphatic dissection removes local lymph 

nodes, it does not prevent distant metastasis of the tumor. 

Distant metastasis of tumor requires systemic chemotherapy 

to control. Some scholars believe that before neoadjuvant 

radiotherapy for advanced rectal tumor, several courses of 

systemic chemotherapy should be performed to solve the 

minor metastasis of tumor cell circulation system, and 

mFOLFOX6 and CAPOX are recommended [53]. 

4.6. Lateral Lymph Node Dissection and Pelvic Autonomic 

Nerve Protection 

The biggest complication of lateral lymph node dissection 

is urinary and erectile dysfunction after pelvic autonomic 

nerve injury. The parasympathetic and sympathetic nerve 

fibers of the pelvic wall constitute the trunk branches and 

branches of the pelvic wall nerve, and the ends of the pelvic 

wall nerve are distributed in a network shape on both sides of 

the rectum. T10 each segment of the thoracic vertebra to L2 

lumbar vertebra sends corresponding sympathetic and 

parasympathetic nerve fibers to form the upper inferior 

abdominal nerve network plexus, which is located in front of 

the abdominal segment of the aorta, and then runs down the 

double side of the submesenteric blood vessel, innervating the 

seminal vesicle and is related to ejaculation function [42, 50, 

56, 58, 68-70]. The superior ventral inferior nerve network 

clusters on the promontory surface of the sacrum and sends 

out an inferior ventral nerve trunk to each side, which runs 
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obliquely along the pelvic wall to both sides of the rectum. 

The most closely related to lateral lymph node dissection is the 

inferior ventral nerve network plexus. S2-4 sacral ganglion 

each sends out corresponding parasympathetic nerve fibers 

and nerve fibers from the inferior ventral nerve trunk on both 

sides of the rectum to form the inferior ventral nerve network 

plexus. The branches of the lower ventral inferior nerve 

network plexus the dorsal nerve of the penis passes through 

the lateral side of the rectum, the surface of the bladder, and 

the prostate gland to the cavernous body of the penis, 

responsible for erectile function of the penis. Lateral lymph 

node dissection along the far side of the iliac internal vessels 

of the skeletal vessels are prone to injury of the lower 

abdominal nerve network plexus, resulting in urinary and 

erectile dysfunction. If the vessels of the left colon are not 

retained when the submesenteric paravascularized lymphatic 

adipose tissue is swept, the severed submesenteric vessels 

should be slightly away from the roots, which is recommended 

to be more than 1.5cm away from the roots to avoid the 

epigastric plexus. Endoscopy has the magnifying effect, and it 

should be marked by the presence of inferior abdominal nerve 

and inferior epigastric nerve network plexus under endoscopy 

when performing total mesorectal resection [43, 71-74]. In the 

bilateral rectal separation, the sacral rectal ligament should be 

separated from the rear first, and when extending to both sides, 

small steps should be taken to separate and search for the 

lower abdominal inferior neural network plexus, and free the 

medial rectal ligament in the lower abdominal inferior neural 

network plexus. In the ventral direction, the Denonvilliers 

membrane should be separated along the surface of the 

Denonvilliers membrane until the seminal vesicle level, and 

then the Denonvilliers membrane should be cut here to 

separate behind the lower abdominal nerve plexus, so as to 

avoid damaging the bladder branch, prostate branch and penis 

branch of the lower abdominal nerve plexus. If the tumor is 

located on one side and has invaded the lower abdominal 

nerve plexus on one side, it can be written to perform selective 

iliac vascular lymphatic dissection on one side, and attention 

must be paid to protect the contralateral nerve plexus, 

otherwise neurogenic bladder may occur, requiring lifelong 

fistula. Lateral lymph node dissection is a difficult operation, 

and general surgeons choose open surgery. However, in recent 

years, with the increasingly mature endoscopic surgery 

techniques, the number of lateral lymph node dissection under 

endoscopy gradually increased. After neoadjuvant 

chemoradiotherapy, radioactive inflammation of mesentery, 

blurred mesenteric space, increased blood loss, increased 

operation difficulty, and increased risk of pelvic autonomic 

nerve injury. The mechanical arm of the endoscopic 

instrument cannot be bent, and it is difficult to perform in the 

narrow space, which makes it difficult to carry out lymphatic 

dissection on the side of the endoscopic instrument. The 

robotic surgical system overcomes these shortcomings. The 

flexible mechanical arm and stable mechanical system 

provide guarantee for robotic lateral lymph node dissection 

[31, 38-42]. 

4.7. Prognostic Factors Associated with Perivascular Lymph 

Node Metastasis in Iliac Rectal Cancer 

Japanese scholars believe that the external and perivascular 

iliac lymph nodes are distant lymph nodes, while European 

and American scholars believe that the distal perivascular 

lymph nodes of the internal iliac vessels are distant lymph 

nodes. Distant lymph node metastasis indicates that the tumor 

has progressed to systemic disease [43]. American scholars 

have reported in the literature that the incidence of distant 

organ metastases such as lung and liver in such cases of 

advanced rectal cancer reaches 50%, and distant metastases 

are the biggest cause of death in advanced rectal cancer [43]. 

At this time, peri-iliac lymph node dissection could not 

improve the disease-free survival rate of the cases. In the cases 

with peri-iliac lymph node metastasis, half of the cases had 

metastases through the circulatory system within 5 years, and 

the most distant organs were the lungs, followed by the liver. 

In addition to the distant metastasis, local recurrence of 

advanced colorectal cancer basin wall important cause of 

death, basin once tumor local recurrence, the 5-year survival 

rate is only 20% [13], neoadjuvant chemoradiation greatly 

reduces the risk of recurrence of rectal cancer basin wall [44], 

before neoadjuvant chemoradiation promotion, with the 

literature, the basin of advanced colorectal cancer wall local 

recurrence rate can reach 25-50%, neoadjuvant 

chemoradiation junior extension of rectal cancer wall local 

recurrence rate is still 5-10% [50]. Part of peritoneal fold 

return under advanced cases of rectal cancer after neoadjuvant 

chemoradiation, week of iliac blood vessels, lymph node is 

intumescent, lymph nodes short diameter greater than 10 mm, 

diffusion weighted imaging (DWI) can prompt the asymmetry 

signal in lymph nodes, this is the high risk factors, based on 

the magnetic resonance (NMR) locate precisely the cleared, 

but try not to be bilateral iliac blood vessels weeks lymph node 

cleaning at the same time, in order to reduce the rate of pelvic 

autonomic nerve damage [46]. 

4.8. How to Reasonably Conduct Enlarged Lymph Node 

Dissection 

Rectum cancer above peritoneal retrograde is generally 

considered as colon cancer, and lymphatic dissection along 

iliac vessels is generally not possible. For rectum cancer with 

subperitoneal retroperitoneum, where MR does not suggest 

periiliac lymph node enlargement, total mesenteric resection 

(TME) is sufficient [45, 48, 49]. For anal cancer below the 

dentate line, neoadjuvant chemotherapy is usually followed by 

radical Miles surgery or local resection as appropriate. As the 

only means to completely remove positive lymph nodes and 

prevent recurrence, surgery should play an important role in 

the comprehensive treatment of advanced rectal cancer under 

peritoneum reflux and above the dentate line. Long time 

history of preoperative neoadjuvant chemoradiation can reach 

the effect of postoperative pathology negative, but new 

auxiliary synthesis of some cases the effect is not obvious, for 

this part of the case, we must repeatedly rectal mri assessment 

of tumor progression, and signal characteristics of week of 
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iliac blood vessels and lymph nodes, its necessary weeks 

lymph node biopsy and cleaning the iliac blood vessels. 

Prophylactic lateral lymph node dissection, not supported by 

the author, has been promoted in Japan since the 1990s for 

advanced rectal cancer. But Kusters, etc, a study found that 

line neoadjuvant chemoradiation cases of pelvic local 

recurrence rate is only about 0.8% [67], lymphoid tissue 

removal of iliac blood vessels weeks process greatly increases 

the probability of the plexus injury basin wall neural network, 

the increasing cases of the probability of urogenital system 

dysfunction after surgery, and weeks of lymph node cleaning 

and iliac blood vessels failed to make the most of the cases of 

survival benefit. We believe that patients with highly 

suspected lateral lymph node metastasis should be selected for 

lateral lymph node dissection according to preoperative MR 

imaging. Diffusion weighted imaging (DWI) is recommended 

to determine the probability of lateral lymph node metastasis. 

During the operation, unilateral lateral lymph node dissection 

was performed according to the guidance of MRI images to 

reduce the incidence of neurogenic bladder. Preoperative MR 

imaging of the rectum should be combined with the short 

diameter of the iliac perivascular lymph node, which is less 

than 5mm, to consider the possibility of metastasis. Secondly, 

diffusion weighted imaging of lymph nodes should be 

combined with the lateral lymph node dissection if the 

possibility of lymph node metastasis is considered to be high, 

such as uneven signal and irregular shape [50]. This requires 

us to precisely clean the targeted lymph nodes during the 

operation. It is easy to damage the pelvic autonomic nerve and 

cause neurogenic bladder, erectile and ejaculation dysfunction. 

Therefore, caution should be taken in surgical indications. As 

for the scope of lateral lymph node dissection, NCCN suggests 

that the proximal lymph node of the internal iliac vessel 

should be dissected, and the internal iliac vessel should be 

skeletal. Under the existing endoscopic and robotic surgical 

system, the exposure and protection of the inferior ventral 

nerve trunk and the upper inferior ventral nerve network 

plexus can be easily achieved [51]. 

4.9. Operative Points and Progress of Iliac Perivascular 

Lymph Node Dissection 

Due to the difficulty of surgery and the large amount of 

blood loss during the operation, open surgery is the most 

common method. In recent years, with the gradual maturity of 

endoscopic surgery, the number of cases of endoscopic iliac 

perivascular lymphatic dissection has gradually increased [52]. 

Most surgical procedures of periiliac lymphatic dissection 

under endoscopy are TME, which is completed after rectal 

dissociation. After the distal rectum of the tumor is separated, 

the operation is carried out along the total iliac, internal iliac 

and external iliac vessels. Perivascular lymphatic dissection of 

the internal iliac vessels is the key point. Lymphatic vessels on 

both sides of the rectum and genitourinary organs converge to 

both sides of the pelvic cavity and are received by the lymph 

nodes around the internal iliac vessels [16, 42, 56, 75]. The 

pelvic reticulum plexus on both sides of the ureter and rectum 

is located below the internal iliac blood vessel, with umbilical 

ligament in front, external iliac artery and vein on the outside, 

and iliopsoas muscle on the outside and rear. In the iliac 

arteriovenous bone mineralization, by using magnified view 

looking for lower abdomen cavity mirror and hypogastric 

nerve under power, under the show under the abdomen and 

abdominal nerve after power, then along the lower abdomen 

and hypogastric nerves under the power of the rear, along the 

iliac arteriovenous in separation of the iliac arteriovenous 

within each branch stripping lymphatic tissue, blood vessels, 

such as the bladder and blood vessels, pubic rectum bottom of 

blood vessels, such as cases for women with uterine artery. It 

is important to keep the bladder vessels on one side to prevent 

bladder dysfunction after surgery. The main focus of the 

separation of the common iliac artery and vein is to separate 

and retract the inferior abdominal nerve, and then to clear the 

surrounding adipose tissue. The genital femoral nerve should 

be avoided at the end of the dissection along the external iliac 

vessels. When separated along the lower part of the bladder, it 

enters the Retzius space of the pubic bladder. At this point, the 

obturator artery and vein and the obturator nerve can be seen. 

After a little dissociation, the obturator internus muscle can be 

seen. At present, due to the narrow space of periiliac 

lymphatic dissection under endoscope, the endoscope 

instrument is straight rod type, which cannot be bent and the 

operation is extremely difficult. Such as bleeding, can only be 

changed to open surgery. The emergence of the Da Vinci 

surgical robot operation method brings revolutionary change, 

surgical robot arm to rotate 360 degrees of the instrument, the 

operation stability of the mechanical arm, make it easier for 

the purpose of the operation, small operation space is no 

longer a week of iliac blood vessels lymph cleaning the 

obstacles, and intraoperative infrared detection system make 

the lymph node cleaning more accurate [60]. 

5. Conclusion 

Advanced rectal cancer after neoadjuvant chemoradiation, 

on the basis of rectal MRI guidance, to highly suspected 

metastatic lymph node selective weeks of iliac blood vessels 

along the iliac blood vessels expand lymph cleaning, can 

reduce the patients of pelvic local recurrence 3 years, but 

increased the odds of a pelvic autonomic nerve damage, lateral 

lymph node cleaning the 5-year survival rate of the patients 

with no obvious benefits. Of course, there are still many 

shortcomings in this study, and the number of samples in this 

study is still insufficient, so the conclusions of this study can 

only be used for reference. Long-term follow-up and review 

are needed to provide more sufficient evidence based on the 

large sample size. 
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