
616 www.thelancet.com/oncology   Vol 13   June 2012

Articles

Lancet Oncol 2012; 13: 616–21

Published Online
May 15, 2012

DOI:10.1016/S1470-
2045(12)70158-4

See Comment page 565

Colorectal Surgery Division, 
National Cancer Center 
Hospital, Tokyo, Japan 

(S Fujita MD, T Akasu MD, 
Y Moriya MD); JCOG Data 

Center, Multi-institutional 
Clinical Trial Support Center, 

National Cancer Center, Tokyo, 
Japan (J Mizusawa MSc); 
Department of Surgery, 
National Cancer Center 

Hospital East, Kashiwa, Japan 
(N Saito MD); Department of 

Surgery, Shizuoka Cancer 
Center, Shizuoka, Japan 

(Y Kinugasa MD); Department 
of Surgery, Aichi Cancer Center 

Hospital, Nagoya, Japan 
(Y Kanemitsu MD); Department 

of Surgery, Osaka Medical 
Center and Cardiovascular 

Diseases, Osaka, Japan 
(M Ohue MD); Department of 

Surgery, Yokohama City 
University Medical Center, 

Yokohama, Japan (S Fujii MD); 
Department of Surgery, 

Kanagawa Cancer Center, 
Yokohama, Japan 

(M Shiozawa MD); Department 
of Surgery, Kyoto Medical 

Center, Kyoto, Japan 
(T Yamaguchi MD) 

Correspondence to:
Dr Shin Fujita, Colorectal Surgery 

Division 1-1, Tukiji 5-chome, 
Chuo-ku, Tokyo, Japan

sfujita@ncc.go.jp

Postoperative morbidity and mortality after mesorectal 
excision with and without lateral lymph node dissection for 
clinical stage II or stage III lower rectal cancer (JCOG0212): 
results from a multicentre, randomised controlled, 
non-inferiority trial 
Shin Fujita, Takayuki Akasu, Junki Mizusawa, Norio Saito, Yusuke Kinugasa, Yukihide Kanemitsu, Masayuki Ohue, Shoichi Fujii, Manabu Shiozawa, 
Takashi Yamaguchi, Yoshihiro Moriya, on behalf of the Colorectal Cancer Study Group of Japan Clinical Oncology Group 

Summary
Background Mesorectal excision is the international standard surgical procedure for lower rectal cancer. However, lateral 
pelvic lymph node metastasis occasionally occurs in patients with clinical stage II or stage III rectal cancer, and therefore 
mesorectal excision with lateral lymph node dissection is the standard procedure in Japan. We did a randomised 
controlled trial to confi rm that the results of mesorectal excision alone are not inferior to those of mesorectal excision 
with lateral lymph node dissection.

Methods This study was undertaken at 33 major hospitals in Japan. Eligibility criteria included histologically proven 
rectal cancer of clinical stage II or stage III, with the main lesion located in the rectum with the lower margin below the 
peritoneal refl ection, and no lateral pelvic lymph node enlargement. After surgeons had confi rmed macroscopic R0 
resection by mesorectal excision, patients were intraoperatively randomised to mesorectal excision alone or with lateral 
lymph node dissection. The groups were balanced by a minimisation method according to clinical N staging (N0 or 
N1, 2), sex, and institution. Allocated procedure was not masked to investigators or patients. This study is now in the 
follow-up stage. The primary endpoint is relapse-free survival and will be reported after the primary analysis planned for 
2015. Here, we compare operation time, blood loss, postoperative morbidity (grade 3 or 4), and hospital mortality between 
the two groups. Analysis was by intention-to-treat. This trial is registered with ClinicalTrials.gov, number NCT00190541.

Findings 351 patients were randomly assigned to mesoretcal excision with lateral lymph node dissection and 350 to 
mesorectal excision alone, between June 11, 2003, and Aug 6, 2010. One patient in the mesorectal excision alone 
group underwent lateral lymph node dissection, but was analysed in their assigned group. Operation time was 
signifi cantly longer in the mesorectal excision with lateral lymph node dissection group (median 360 min, IQR 
296–429) than in the meso rectal excision alone group (254 min, 210–307, p<0·0001). Blood loss was signifi cantly 
higher in the mesorectal excision with lateral lymph node dissection group (576 mL, IQR 352–900) than in the 
mesorectal excision alone group (337 mL, 170–566; p<0·0001). 26 (7%) patients in the mesorectal excision with lateral 
lymph node dissection group had lateral pelvic lymph node metastasis. Grade 3–4 postoperative complications 
occurred in 76 (22%) patients in the mesorectal excision with lateral lymph node dissection group and 56 (16%) 
patients in the mesorectal excision alone group. The most common grade 3 or 4 postoperative complication was 
anastomotic leakage (18 [6%] patients in the mesorectal excision with lateral lymph node dissection group vs 13 [5%] 
in the mesorectal excision alone group; p=0·46). One patient in the mesorectal excision with lateral lymph node 
dissection group died of anastomotic leakage followed by sepsis.

Interpretation Mesorectal excision with lateral lymph node dissection required a signifi cantly longer operation time and 
resulted in signifi cantly greater blood loss than mesorectal excision alone. The primary analysis will help to show whether 
or not mesorectal excision alone is non-inferior to mesorectal excision with lateral lymph node dissection.

Funding National Cancer Center, Ministry of Health, Labour and Welfare of Japan.

Introduction
Total mesorectal excision or mesorectal excision, in which 
at least a clear margin of 4 cm of the attached mesorectum 
distal to the tumour is resected, is the international 
standard surgical procedure for rectal cancer because it 
has a lower rate of associated local recurrence and higher 
rate of patient survival than conventional surgery.1–3 

However, metastasis to lateral pelvic lymph nodes 
occasionally occurs in patients with clinical stage II or 
stage III lower rectal cancer, the lower margin of which is 
located at or below the peritoneal refl ection.

The incidence of lateral pelvic lymph node metastasis 
from lower rectal cancer is about 15%, and mesorectal 
excision with lateral lymph node dissection has been the 
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standard procedure for patients with lower rectal cancer in 
Japan4–6 since it was introduced in the 1970s. Pelvic 
autonomic nerve-sparing lateral lymph node dissection 
has been developed and refi ned since in the mid-1980s.7 If 
metastatic lymph node metastases are not dissected, local 
or systemic recurrence can develop.8,9 However, the 
incidence of local recurrence in patients with rectal cancer 
who undergo total mesorectal excision or mesorectal 
excision without lateral lymph node dissection at major 
hospitals in Europe and North America is reported to be 
less than 10%.10–13 Although this incidence is much the 
same as the rate for patients undergoing standard 
treatment in major hospitals in Japan,4–6 comparison is 
diffi  cult because of diff erences in the backgrounds of 
patients.

The diffi  culty of comparison between diff erent proced-
ures in distinct populations prompted us to assess the 
survival benefi t, local control, operative complications, and 
sexual and urinary function of patients with rectal cancer 
undergoing mesorectal excision alone or with lateral 
lymph node dissection in a randomised controlled trial in 
major hospitals in Japan. The study aims to determine 
whether or not mesorectal excision alone is non-inferior to 
mesorectal excision with lateral lymph node dissection in 
terms of effi  cacy. The primary analysis is planned for 2015, 
and this study is now in the follow-up stage. In this report, 
we present the data obtained so far for operation time, 
blood loss, and postoperative morbidity (grade 3 or 4) and 
mortality. Further analyses of urinary and sexual function 
are underway and will be reported at a later date.

Methods
Study design and participants
Preoperative inclusion criteria were histologically 
confi rmed adenocarcinoma of clinical stage II or III (as 
determined by digital rectal examination, CT or MRI, and 
endoscopy); main lesion of tumour located in the rectum, 
with the lower tumour margin below peritoneal refl ection; 
no extramesorectal lymph node enlargement (ie, lymph 
nodes with a short-axis diameter of less than 10 mm shown 
by CT scan or MRI is not regarded as lymph node 
enlargement); and no invasion to other organs. Eligible 
patients were aged between 20 and 75 years with 
performance status 0 or 1 and no history of chemotherapy, 
pelvic surgery, or radiation. Intraoperative inclusion 
criteria were completed mesorectal excision, confi rmation 
that the main lesion of the tumour was located in the 
rectum, with the lower tumour margin below peritoneal 
refl ection, and macroscopic R0 (ie, no residual tumour) 
after the mesorectal excision. Exclusion criteria were 
synchronous or metachronous (within 5 years) 
malignancies other than carcinoma in situ or mucosal 
carcinoma, pregnancy or breastfeeding in women, or a 
psychological disorder or severe mental illness. Patients 
undergoing treatment with systemic steroids, or with a 
history of myocardial infarction or unstable angina pectoris 
within 6 months, or with severe pulmonary emphysema or 

pulmonary fi brosis were also excluded. The attending 
physician had the fi nal decision for exclusion.

Clinical stage was based on the results of digital rectal 
examination, imaging (CT or MRI), and endoscopy. 
Clinical stage I rectal tumours and tumours in which the 
lower margin was located above the peritoneal refl ection 
were not included, because the incidence of lateral pelvic 
lymph node metastasis in such cases is very low. If lateral 
pelvic lymph node enlargement was detected by CT or 
MRI with 5 mm thick sections and the short-axis  diameter 
of the nodes exceeded 10 mm, which is the minimum 
measurable size in such sections, patients were not 
included in this study and underwent mesorectal excision 
with lateral lymph node dissection.

Only surgeons specialising in both procedures from 
33 Japanese institutions (listed in the appendix) 
participated in the study. We obtained written informed 
consent from all patients before surgery and the protocol 
was approved by institutional review boards.

Randomisation and masking
Randomisation and data handling were done by the JCOG 
Data Center. After surgeons had confi rmed macroscopic 
R0 resection (ie, no residual tumour) by mesorectal 
excision and macroscopic absence of lymph node 
metastasis in the lateral pelvic lymph area, patients were 
randomised intraoperatively to mesorectal excision alone 
or with lateral lymph node dissection by phone call to the 
JCOG Data Center. The groups were balanced by a 
minimisation method with biased-coin assignment 
according to clinical N staging by imaging (CT or MRI) 
and surgical exploration (N0 or N1, 2), sex, and institution. 
Allocated procedure was not masked to investigators or 
patients.

Procedures
Mesorectal excision was done by open surgery in 
accordance with reported methods.1 Under direct vision 
with sharp dissection, the rectum was mobilised keeping 
the plane around the mesorectum, and the attached 
mesorectum with at least a 4 cm clearance margin distal to 
the tumour was resected. If the length of the attached 
mesorectum distal to the tumour was less than 4 cm, the 
mesorectum was totally resected. The inferior mesenteric 
artery was ligated at its root. If the blood supply to the 
distal colon was deemed inadequate as a result of this 
procedure, preservation of the left colonic artery after 
lymph node dissection at its root was allowed.

Lateral lymph node dissection was done in accordance 
with reported methods.4,5,14 Lateral pelvic lymph nodes 
include the common iliac node, internal iliac node, 
external iliac node, obturator node, and middle sacral 
node. Because metastasis to the external iliac node and 
middle sacral node in the patients eligible for this study 
without clinical lateral pelvic lymph node metastasis is 
rare,15 dissection of those nodes was not deemed necessary. 
The other lateral pelvic lymph nodes in the fatty and 

See Online for appendix
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connective tissues outside the pelvic plexus, around the 
common, internal, and oburator fossa were dissected after 
mesorectal excision (fi gure 1). All the autonomic nerves 
were preserved because lymph node metastasis around 
these nerves is rare in patients without clinical lateral 
pelvic lymph node metastasis.

For surgical quality control and assurance, intra operative 
photographs were taken. In the mesorectal excision alone 
group, fi ve photos were taken: the site of inferior 
mesenteric artery ligation, the preserved right and left 
hypogastric nerves, and the anterior and posterior sides of 
the resected specimen. In the mesorectal excision with 
lateral lymph node dissection group, 11 photos were taken: 
the site of inferior mesenteric artery ligation, the preserved 
right and left hypogastric nerves, the right and left internal 
iliac artery, the right and left obturator fossa, the anterior 
and posterior sides of the resected specimen, and the right 
and left dissected fatty and connective tissues in the lateral 

pelvic lymph node area. These photographs were assessed 
and scored by the committee for quality control and 
assessment of surgery, and the surgical procedure was 
discussed and assured according to the score at meetings 
held twice a year.

Adjuvant chemotherapy with the Roswell Park regimen 
of intravenous fl uorouracil (500 mg/m²) and l-leucovorin 
(250 mg/m²) was given to patients with pathological stage 
III tumours in both groups. Patients who were stage II did 
not receive adjuvant chemotherapy.16 This regimen con-
sisted of three courses of six doses of weekly chemo therapy 
followed by a 2-week rest. Adjuvant radiotherapy was not 
used.

Operative methods and pathology results were recorded 
according to the Japanese Classifi cation of Colon and 
Rectal Carcinoma (sixth edition)17 and TNM classifi cation 
(fi fth edition).18 The primary endpoint was relapse-free 
survival, and the secondary endpoints were overall survival, 
local recurrence-free survival, incidence of adverse events, 
incidence of major adverse events, operation time, blood 
loss, and incidence of sexual and urinary dysfunction. 
Operation time, blood loss, and all post operative mor-
bidities during hospital stay were recorded prospectively 
on case report forms. Post operative morbidity was 
described according to the National Cancer Institute-
Common Toxicity Criteria version 2·0. Hospital mortality 
was defi ned as postoperative death from any cause within 
30 days.

Statistical analysis
We originally estimated that 5-year relapse-free survival 
after mesorectal excision with lateral lymph node 
dissection and mesorectal excision alone would be 65%, 
and the initial sample size was 600 patients, which was 
determined with one-sided alpha of 0·05, a power of 0·75, 
and a non-inferiority margin for a hazard ratio (HR) of 
1·34. However, we calculated the 5-year relapse-free 
survival for all randomised patients 5 years after the start of 
registration, and recorded that it was about 75%. Therefore, 
the sample size was increased to 700 patients to maintain 
the required statistical power. Planned accrual and 

Figure 1: Lateral lymph node dissection
(A) The obturator fossa after lateral lymph node dissection, with the dissected 
fatty and connective tissues (right side). (B) Dissected fatty and connective 
tissues including lymph nodes.
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Figure 2: Trial profi le
We did not collect data for the number of eligible patients before enrolment. 
ME=mesorectal excision. LLND=lateral lymph node dissection.

701 patients enrolled and randomly
        assigned intraoperatively after ME

351 included in safety analysis     350 included in safety analysis 

   350 assigned ME alone
 348 underwent ME alone
 1 underwent ME and liver 
 resection
 1 underwent ME with LLND

351 assigned ME with LLND
 350 underwent ME with LLND
 1 underwent ME with 
 LLND and liver resection
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follow-up were 7 years and 5 years, respectively. Incidences 
of operative morbidity and mortality were expressed as the 
number of cases divided by the total number of registered 
patients. Diff erences in proportions between groups were 
assessed with Fisher’s exact test. Diff erences in operation 
time and blood loss were compared with the Wilcoxon 
rank sum test. All p values were two-sided, and statistical 
analysis was done with SAS version 9·1. The data 
presented in this paper were as of June 12, 2011. Analysis 
was by intention-to-treat. This trial is registered with 
ClinicalTrials.gov, number NCT00190541, and UMIN-
CTR, number C000000034.

Role of the funding source
The funding sources had no role in the design of the study, 
collection, analysis, interpretation of the data, writing of 
the report, or in the decision to submit for publication. The 
corresponding author had full access to all the data in the 
study and had fi nal responsibility for the decision to 
submit the report for publication.

Results
701 patients were randomly assigned to the mesorectal 
excision alone group (n=350) or the mesorectal excision 
with lateral lymph node dissection group (n=351) between 
June 11, 2003, and Aug 6, 2010 (fi gure 2). All but three 
patients received the allocated surgery. Liver metastasis 
was identifi ed after randomisation in one patient in each 
group and they underwent hepatic resection after rectal 
cancer surgery. Lateral lymph node metastasis was strongly 
suspected after randomisation in one patient allocated to 
the mesorectal excision alone group and the patient 
underwent lateral lymph node dissection. These three 
patients were eligible and included in this analysis. Two 
patients assigned to the mesorectal excision with lateral 
lymph node dissection group were found to have clinical 
stage I disease, despite being reported as clinical stage II or 
III at enrolment. Two other patients assigned to the same 
group had synchronous multiple cancers. Three patients 
(one in the mesorectal excision with lateral lymph node 
dissection group and two in the mesorectal excision alone 
group) were judged to have residual tumours before 
randomisation. We included these seven patients in this 
analysis, but their data will be excluded from the fi nal 
survival analysis.

Table 1 shows the characteristics of all patients. Low 
anterior resection was done in 568 (81%) of 701 patients. 
Mesorectal excision with lateral lymph node dissection 
required a signifi cantly longer operation time and resulted 
in signifi cantly greater blood loss than did mesorectal 
excision alone (table 2). Of the 26 patients in the mesorectal 
excision with lateral lymph node dissection group who had 
lateral pelvic lymph node metastasis, 11 (42%) were clinical 
stage II and 15 (58%) were clinical stage III. 19 (73%) had 
pathological mesorectal lymph node metastasis and seven 
(27%) had no pathological mesorectal lymph node 
metastasis. Although more common in the mesorectal 

excision with lateral lymph node dissection group than 
with mesorectal excision alone, diff erences between 
groups in grade 3 and 4 postoperative complications were 
not signifi cant (table 3). Anastomotic leakage of all grades, 

ME with LLND (n=351) ME (n=350)

Sex

Male 236 (67%) 236 (67%)

Female 115 (33%) 114 (33%)

Age (years)

Median (IQR) 61 (54–67) 62 (55–68)

Clinical stage

II 188 (54%) 197 (56%)

III 163 (46%) 153 (44%)

Tumour location*

Ra 81 (23%) 80 (23%)

Rb 270 (77%) 270 (77%)

Tumour distance from anal verge (cm)†

Median (IQR) 5·0 (4·0–6·0) 5·0 (3·7–6·0)

ME=mesorectal excision. LLND=lateral lymph node dissection.*Ra=tumour centre located above the peritoneal 
refl ection, Rb=tumour centre located below the peritoneal refl ection. †Data for fi ve patients are missing.  

Table 1: Characteristics of patients

ME with LLND (n=351) ME (n=350) p value*

Type of surgery ··

Low anterior resection 284 (81%) 284 (81%)

Abdominoperineal resection 66 (19%) 64 (18%)

Hartmann’s procedure 1 (<1%) 2 (<1%)

Time (min)

Median (IQR) 360 (296–429) 254 (210–307) <0·0001

Blood loss (mL)

Median (IQR) 576 (352–900) 337 (170–566) <0·0001

Lateral lymph node metastasis

Number (%) 26 (7%) ·· ··

ME=mesorectal excision. LLND=lateral lymph node dissection. *Wilcoxon rank sum test, two-sided.

Table 2: Operative details

ME with LLND (n=351) ME (n=350) p value*

Any grade 3–4 complication† 76 (22%) 56 (16%) 0·07

Anastomotic leakage‡ 18 (6%) 13 (5%) 0·46

Urinary retention 18 (5%) 10 (3%) 0·18

Infection with normal absolute 
neutrophil count

16 (5%) 17 (5%) 0·86

Haemorrhage with surgery 13 (4%) 5 (1%) 0·09

Wound infection 10 (3%) 8 (2%) 0·81

Pelvic abscess 6 (2%) 2 (<1%) 0·29

Bowel obstruction 4 (1%) 3 (<1%) 1·00

Other§ 12 (3%) 9 (3%) 0·66

ME=mesorectal excision. LLND=lateral lymph node dissection. *Fisher’s exact test, two-sided. †National Cancer 
Institute-Common Toxicity Criteria Version 2·0. ‡Denominator is patients with anastomosis (ME with LLND=284, 
ME=284). §Other=fever, melaena, fi stula, thrombosis, urinary frequency.

Table 3: Grade 3–4 postoperative morbidity
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which is the major complication after low anterior 
resection, occurred in 37 (13%) of 284 patients in the meso-
rectal excision alone group and 32 (11%) of 284 patients in 
the mesorectal excision with lateral lymph node dissection 
group (p=0·61). One patient in the mesorectal excision 
with lateral lymph node dissection group died of 
anastomotic leakage followed by sepsis. All other patients 
recovered from surgery and were discharged from hospital.

Discussion
As expected, mesorectal excision with lateral lymph node 
dissection required a signifi cantly longer operation time 
and resulted in signifi cantly greater blood loss than did 
mesorectal excision alone. Although the incidence of grade 
3 or grade 4 complications was higher in the mesorectal 
excision with lateral lymph node dissection group than in 
the mesorectal excision alone group, these diff erences 
were not signifi cant.

In previous reports, the mean diff erence in intraoperative 
blood loss between surgical procedures with and without 
lateral lymph node dissection was more than 500 mL.19–22 
Blood loss might have been less in our study because none 
of the eligible patients had clinical evidence of lateral pelvic 
lymph node metastasis. In these patients, lateral lymph 
node dissection is easier than it is in those with clinical 
evidence of such metastasis. Also, because expertise with 
the lateral lymph node procedure is improving, blood loss 
might have been minimised compared with earlier studies.

The median operation time needed for mesorectal ex-
icison with lateral lymph node dissection was longer than 
that for mesorectal excision alone. This result is attributable 
to the time needed for lateral lymph node dissection, 

which is a meticulous procedure, and confi rms previous 
results with regard to the diff erence in operation time.20–22

The incidence of all grade 3 or 4 postoperative 
complications, apart from infection with a normal absolute 
neutrophil count, was higher in the mesorectal excision 
with lateral lymph node dissection group than in the 
mesorectal excision alone group, but diff erences were not 
signifi cant. Results of a previous meta-analysis19 comparing 
extended lymphadenectomy including lateral lymph node 
dissection and conventional surgery for rectal cancer 
showed that the incidence of perioperative morbidity was 
higher for extended lymphadenectomy than for 
conventional surgery. However, one of the major 
complications, anastomotic leakage of all grades, showed 
no diff erence in incidence between the groups. Although 
we did not collect data for defunctioning stoma, the 
incidences of anastomotic leakage of all grades in patients 
who underwent low anterior resection in the mesorectal 
excision with lateral lymph node dissection group and 
mesorectal excision alone group were much the same, 
which suggests that lateral lymph node dissection was not 
a highly invasive surgical procedure.

Only one patient died from sepsis after anastomotic 
leakage. The reported mortality after mesorectal excision 
for rectal cancer surgery in Europe and North America is 
1–3%,11–13,23 and that after mesorectal excision with lateral 
lymph node dissection in Japan is 1%,19 which is in line 
with our results (panel). The low mortality in our study can 
be attributed to several factors. Only surgeons specialising 
in both mesorectal excision and lateral lymph node 
dissection participated in this trial. Second, only patients 
who were judged to be capable of tolerating lateral lymph 
node dissection were selected and only high-volume 
centres for cancer treatment were allowed to enrol patients 
by the Colorectal Cancer Study Group.

Neoadjuvant chemoradiotherapy for rectal cancer is used 
worldwide. However, patients undergoing such treatment 
were not included and adjuvant radiotherapy was not used 
in our study for two reasons. First, the eff ectiveness and 
safety of adjuvant or neoadjuvant chemoradiotherapy for 
rectal cancer had not been clearly shown when we designed 
the protocol of this study. Second, adjuvant radiotherapy is 
not commonly used in Japan because of the lower local 
recurrence rate and better prognosis for patients in Japan 
than for those in Europe and North America.

Kim and colleagues8 showed that lateral pelvic lymph 
node metastasis is a major cause of local recurrence 
of rectal cancer. With serial sections from human 
fetuses and three-dimensional reconstruction, Kusters and 
colleagues24 showed that tumour recurrence might arise 
from lateral pelvic lymph nodes. However, other reports 
from Europe and North America have not supported these 
results. Syk and colleagues25 examined the pattern of local 
recurrence after total mesorectal excision and concluded 
that lateral pelvic lymph node metastases are not a major 
cause of local recurrence. The results of a Dutch trial of 
total mesorectal excision showed that the rate of lateral site 

Panel: Research in context

Systematic review
Total mesorectal excision or mesorectal excision is the international standard surgical 
procedure for lower rectal cancer.1 However, lateral pelvic lymph node metastasis 
occasionally occurs in patients with clinical stage II or stage III rectal cancer, and therefore 
mesorectal excision with lateral lymph node dissection is the standard procedure in Japan. 
When metastatic lateral pelvic lymph nodes are not dissected, the patients can have local 
or systemic recurrence. Although we did not do a systematic search of published work 
before starting this trial, the reported incidence of local recurrence in rectal cancer 
patients undergoing mesorectal excision without lateral lymph node dissection at major 
hospitals in Europe and North America is less than 10%,10–13 which is much the same as the 
incidence in patients who undergo mesorectal excision with lateral lymph node dissection 
at major hospitals in Japan.4–6 Therefore, we did a randomised controlled trial to determine 
whether mesorectal excision alone is non-inferior to mesorectal excision with lateral 
lymph node dissection.

Interpretation
7% of the patients with lower rectal cancer without lateral pelvic lymph node 
enlargement had lateral pelvic lymph node metastasis. Mesorectal excision with lateral 
lymph node dissection required a signifi cantly longer operation time and resulted in 
signifi cantly greater blood loss than mesorectal excision alone. The primary analysis will 
help to determine whether or not mesorectal excision alone is non-inferior to mesorectal 
excision with lateral lymph node dissection.
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recurrence was only 3% in patients with lower rectal 
cancer, being much the same as results for patients who 
underwent lateral lymph node dissection at the National 
Cancer Center, Tokyo.26 Analysis of the pattern of local 
recurrence in our study is very important, and should give 
a reliable indication of the incidence of lateral pelvic lymph 
node metastasis. The incidence of such metastasis was 7%, 
which was lower than the 15% reported in a retrospective 
multicentre study in Japan,6 because only patients who had 
no clinical evidence of lateral pelvic lymph node 
enlargement were eligible for our study. This result shows 
that even in patients without clinically evident lateral pelvic 
lymph node metastasis, such metastasis is sometimes 
present pathologically.

Our patient population was defi ned as being lateral 
pelvic lymph node negative by CT or MRI. Nonetheless, 
the 7% of patients in the mesorectal excision with lateral 
lymph node dissection group were found to have lateral 
pelvic lymph node metastasis after lymph node dissection. 
Therefore, a similar proportion of patients undergoing 
mesorectal excision alone probably have such metastasis. 
If all patients with lateral pelvic lymph node metastasis 
have local or systemic recurrence, then the relapse rate will 
be about 7% higher in patients who undergo mesorectal 
excision alone than in those who also have lateral lymph 
node dissection. If the results for the primary analysis 
planned for 2015 show that the upper confi dence limit of 
the HR is less than 1·34, which corresponds to an 8% 
diff erence in 5-year relapse-free survival between the 
groups, then the non-inferiority of mesorectal exicision 
alone will be confi rmed in terms of outcome. If not, 
mesorectal excision with lateral lymph node dissection 
should be considered the standard surgical procedure for 
lower rectal cancer.
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