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Abstract
Objectives: Complete resection of advanced rectal cancer is challenging, with local recurrence rates rang-

ing from 4% to 12%. Local recurrence is often categorized as central, anastomotic, or lateral, with lateral

lymph node (LLN) metastasis being the primary driver of lateral recurrence. Although preoperative radio-

therapy effectively manages nonlateral recurrences, it is less effective for lateral recurrences, and LLN dis-

section significantly reduces lateral recurrence rates. This study aimed to clarify the clinicopathological

characteristics associated with lateral and nonlateral recurrences.

Methods: We retrospectively analyzed 232 patients (156 males and 76 females; median age, 64 years) who

underwent preoperative radiotherapy followed by curative-intent surgery for clinical T3/4 rectal adenocarci-

noma located below the peritoneal reflection between April 2010 and December 2017. In total, 40% of the

patients underwent LLN dissection. Univariate and multivariate analyses of clinicopathological data were

performed to identify the independent risk factors for lateral and nonlateral recurrences.

Results: Local recurrence occurred in 19 (8%) patients: 7 had lateral recurrence, 13 had nonlateral recur-

rence, and 1 had both. Multivariate analysis identified mesorectal lymph node metastasis as a significant

risk factor for lateral recurrence, whereas positive circumferential resection margin was a significant risk

factor for nonlateral recurrence.

Conclusions: The identification of different risk factors for lateral and nonlateral recurrence suggests that

lateral recurrence is more strongly associated with lymphatic permeation than nonlateral recurrence. These

findings highlight the importance of LLN dissection in minimizing the risk of lateral recurrence.
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Introduction

Colorectal cancer is a common malignancy worldwide,

and surgical resection is its primary treatment. Local recur-

rence after curative resection is more common in rectal can-

cer than in colon cancer, primarily because of the anatomi-

cal complexity of the rectum and technical challenges of

surgery in the narrow pelvis.

Preoperative radiotherapy followed by total mesorectal ex-

cision (TME) has been shown to reduce local recurrence in

randomized trials, making it a widely recommended ap-

proach[1,2]. In contrast, some Asian countries, particularly

Japan, have used lateral lymph node dissection (LLND) to

reduce local recurrence. A randomized trial in Japan, JCOG

0212, demonstrated that TME plus LLND significantly re-

duced local recurrence rates in patients with advanced rectal

cancer who did not receive preoperative radiotherapy[3,4].

Local recurrence is often classified according to pelvic

subsites, such as central, anastomotic, and lateral recur-

rences. Some studies have suggested that patients with lat-

eral recurrence generally have a poorer prognosis[5,6], likely

because of the lower curative resection rate compared with

central or anastomotic recurrence. Additionally, one study

identified lateral recurrence as the major pattern of local re-

currence after TME following preoperative radiotherapy[7].

An international retrospective study revealed that radiother-

apy alone was insufficient in preventing local recurrence in

patients with enlarged lateral lymph nodes (LLNs)[8]. How-

ever, data from the JCOG 0212 trial indicated that although

LLND reduced lateral recurrence, it did not affect nonlateral

local recurrence, such as central or anastomotic recur-

rence[3]. Collectively, these findings suggest that the pa-

thologies underlying lateral and nonlateral local recurrences

differ, underscoring the need to understand these differences

to improve recurrence control.

Since 2010, our institution has adopted a harmonized

strategy that combines preoperative radiotherapy with selec-

tive LLND. Preoperative radiotherapy is performed for ad-

vanced low rectal cancer located below the peritoneal reflec-

tion, and LLND is performed on the side with LLN enlarge-

ment.

This study aimed to identify the factors that contribute to

lateral and nonlateral local recurrence in rectal cancer and

provide insights to help reduce local recurrence rates.

Methods

Patient inclusion and exclusion criteria

Patients who underwent preoperative radiotherapy fol-

lowed by surgery for clinical T3 or T4 low rectal adenocar-

cinoma located below the peritoneal reflection (approxi-

mately 7 cm from the anal verge) between April 2010 and

December 2017 were included in this study. The exclusion

criteria were the presence of other simultaneous malignan-

cies and cases in which only palliative surgery was per-

formed. Patients with resectable distant metastases were in-

cluded if surgery was performed with curative intent for

both local and distant diseases. This study was approved by

our hospital’s institutional review board (approval number:

1661-H,B), and all participants were informed of their right

to opt out.

Treatment strategy for rectal cancer in our institution

Our treatment approach for rectal cancer comprises four

main components: preoperative radiotherapy, selective

LLND, neoadjuvant chemotherapy, and laparoscopic surgery.

For patients with clinical T3/T4 or N+ adenocarcinoma

located in the lower rectum below the peritoneal reflection,

we administered preoperative (chemo-)radiotherapy. Patients

with prior pelvic irradiation, uncontrollable infections, or

those declining preoperative radiotherapy were excluded.

Preoperative radiotherapy has two options, long-course

chemoradiotherapy (LCCRT) and short-course radiotherapy

(SCRT). Our standard approach, LCCRT, consists of 45 Gy

of radiotherapy (25 fractions of 1.8 Gy per day) combined

with concomitant oral fluoropyrimidines (capecitabine or

tegafur-uracil), followed by surgery 6-8 weeks after comple-

tion of radiotherapy. SCRT consisted of 25 Gy (five frac-

tions of 5 Gy per day) without chemotherapy, with surgery

scheduled 1 week later. This option is selected for patients

with an estimated clear resection margin who do not require

tumor shrinkage for organ preservation, or those requiring

prompt treatment for resectable distant metastases.

Selective LLND is performed for all patients with en-

larged LLNs, defined by a long-axis diameter of �7 mm on

pretreatment computed tomography (CT) and magnetic reso-

nance imaging (MRI). We performed LLND regardless of

the response to preoperative treatment; even if the enlarged

LLN shrank after neoadjuvant therapy, LLND was still per-

formed.

Neoadjuvant chemotherapy, typically an oxaliplatin-based

regimen (FOLFOX or CAPOX), is administered to patients

with tumors that threaten resection margins. The standard

treatment duration was 12 weeks (six cycles of FOLFOX or

four cycles of CAPOX). Patients selected for preoperative

chemotherapy generally received preoperative radiotherapy,

with chemotherapy typically preceding radiotherapy (induc-

tion chemotherapy).

We routinely perform laparoscopic surgery in patients

with rectal cancer because it allows meticulous dissection

under magnified vision. We prefer using a three-dimensional

flexible laparoscope because its stereoscopic perception of

organ structures is particularly advantageous in a narrow

pelvic space.

Adjuvant chemotherapy was generally recommended and
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administered based on the physician’s recommendations and

patient’s will. Chemotherapy regimens included oral fluoro-

pyrimidines (capecitabine or tegafur uracil) with oxaliplatin,

when feasible, or FOLFOX. Our intensive postoperative sur-

veillance protocol for advanced rectal cancer included alter-

nating CT and MRI every 3 months for the first 3 years (CT

and MRI every 6 months with a 3-month offset), followed

by imaging every 6 months for at least 5 years postopera-

tively. Colonoscopy was performed at least once every 12

months during the first 3 years and once every 24 months

thereafter.

Local recurrence was resected by salvage surgery, if the

patient was fit for surgery, the recurrence was technically re-

sectable and other metastasis was not detected or controlled.

Surgical procedures

Laparoscopic surgery was the standard procedure during

the study period, and all surgeries were performed or super-

vised by board-certified surgeons qualified by the Endo-

scopic Surgical Skill Qualification System of the Japan So-

ciety for Endoscopic Surgery.

The inferior mesenteric artery was ligated at its root, and

the inferior mesenteric vein was ligated at the same level.

The splenic flexure was mobilized when an additional proxi-

mal colon length was required for anastomosis. Rectal mobi-

lization was initiated posteriorly to reveal and preserve the

hypogastric nerves. A deep dissection layer was selected

posteriorly between the left and right hypogastric nerves,

whereas a shallow dissection was performed laterally and

anteriorly to preserve the autonomic nervous system. For an-

terior resections, the distal rectum was transected laparo-

scopically with an endostapler, followed by double-stapling

anastomosis using a circular stapler. Diverting ileostomy was

performed when neoadjuvant treatment was administered.

For abdominoperineal resections, the levator ani muscle

was divided laparoscopically, considering the tumor localiza-

tion. Perineal dissection was performed to meet the transab-

dominal dissection posteriorly in front of the coccyx. The

specimen was extracted through a perineal wound, and a

permanent colostomy was created in the left lower abdomen.

LLND involved the removal of adipose tissue containing

lymph nodes in the lateral pelvic compartment, bounded by

the external iliac vessels and obturator internus muscle later-

ally; the pelvic plexus, ureter, and urinary bladder medially;

the internal iliac vessels, lumbosacral trunk, and coccygeus

muscle dorsally; and the levator ani muscle caudally. De-

tailed procedural methods have been described elsewhere[9].

Pathological evaluation

Pathological evaluation of resected specimens followed

the Japanese classification of colorectal carcinoma by the

Japanese Society for Cancer of the Colon and Rectum

(JSCCR)[10] and American Joint Committee on Cancer

staging criteria. Typically, rectal specimens were opened an-

teriorly along the long axis of the rectum. If the tumor was

located along the intended incision line, the specimen was

opened. Longitudinal and perpendicular sections were pre-

pared on the intestine containing the tumor to prepare slides.

The entire tumor was sectioned at 4-5-mm intervals, and the

cross-sections (longitudinal and perpendicular) were exam-

ined to determine the depth of invasion.

For microscopic evaluation, the following parameters

were carefully assessed: histological type and differentiation

of the tumor, tumor depth (T), lymph node metastasis (N)

(including both the mesorectal and LLNs), lymphatic inva-

sion, venous invasion, circumferential resection margin

(CRM), and JSCCR response to preoperative therapy. Immu-

nohistochemical staining with D2-40 for lymphatic invasion

and Elastica van Gieson staining for venous invasion were

routinely performed. Lymphatic and venous invasions were

classified into four groups: ly0-ly3 and v0-v3 (0, none; 1,

minimal; 2, moderate; 3, severe invasion). For this study, the

patients were categorized into two groups for each invasion

type: ly0 (absent) and ly1-ly3 (present). The same classifica-

tion approach was applied to venous invasion, categorizing

patients into the v0 and v1-v3 groups.

CRM was considered positive if tumor cells were located

within 1 mm of the resection margin. Inking the resection

margin to aid CRM evaluation was not performed during the

study period.

The JSCCR classifies responses to preoperative therapy

into four grades: 0 (no effect), 1 (mild effect), 2 (moderate

effect), and 3 (marked effect)[10]. For the analysis, we

grouped these into two categories: grades 0-1 versus grades

2-3. Grade 2 indicates tumor reduction in more than two-

thirds of the lesions, whereas grade 3 indicates complete re-

mission. The Dworak classification[11] was not assessed in

this study; however, JSCCR grades 2-3 approximately corre-

spond to Dworak grades 3-4.

If needed, an experienced pathologist (N.I.) and a surgeon

(S.T.) jointly reevaluated the specimens.

Data collection

We retrospectively collected the clinicopathological data

for each patient, focusing on factors associated with local

recurrence in previous studies[12-14]. Collected data in-

cluded age, sex, body mass index, tumor distance from the

anal verge (�4 cm vs. >4 cm), preoperative clinical tumor

depth (T3 vs. T4), preoperative clinical lymph node (LN)

metastasis (N- vs. N+), serum carcinoembryonic antigen

(CEA) level (categorized as elevated or not), LLN enlarge-

ment (equivalent to LLND, as it was performed for all pa-

tients with LLN enlargement), preoperative radiotherapy,

preoperative chemotherapy, sphincter preservation, cancer

histology (well- and moderately differentiated adenocarci-

noma vs. poorly differentiated and mucinous adenocarci-
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noma), pathological tumor depth (T0-T2 vs. T3-T4),

mesorectal lymph node metastasis, LLN metastasis, lym-

phatic invasion (ly0 vs. ly1-ly3), venous invasion (v0 vs. v1-

v3), distant metastasis, CRM status, JSCCR response to pre-

operative therapy, and adjuvant chemotherapy.

Two experienced surgeons (S.T. and S.M.) analyzed the

clinical and radiological findings of patients with local re-

currence and categorized each case into one of two groups

based on the recurrence localization: lateral or nonlateral

(including central and anastomotic). Local recurrence that

developed after distant recurrence was also recorded.

Statistical analyses

Continuous variables are presented as median values with

interquartile ranges (IQRs). For the univariate analysis,

Fisher’s exact test was used to assess the association be-

tween clinicopathological variables and local recurrence (lat-

eral and nonlateral) for categorical variables. Kaplan-Meier

methods with log-rank test was used to calculate survival

and its difference. Multivariate logistic regression analysis

was then performed on factors with a p-value of <0.1 in the

univariate analysis. Differences were considered statistically

significant at p < 0.05. Variance inflation factors (VIFs)

were calculated for each variable in the logistic regression

model to assess multicollinearity, with a VIF <5 indicating

no significant multicollinearity.

All statistical analyses were performed using EZR[15]

(Saitama Medical Center, Jichi Medical University, Saitama,

Japan), a modified version of R Commander (The R Foun-

dation for Statistical Computing, Vienna, Austria) designed

to include statistical functions commonly used in biostatis-

tics.

Results

A total of 268 patients underwent curative-intent surgery

for T3/4 lower rectal cancer. Thirty-six patients who did not

receive preoperative radiotherapy because of prior pelvic ir-

radiation, uncontrollable infection, other medical conditions,

or refusal to participate were excluded from the analysis. A

total of 232 patients were included in this study. Figure 1 il-

lustrates the flowchart of this study. Table 1 presents the

clinicopathological characteristics of the patients, comprising

156 males and 76 females with a median age of 64 years.

All 232 patients underwent preoperative radiotherapy (163

received LCCRT and 69 received SCRT). Preoperative che-

motherapy was administered to 21 patients before preopera-

tive radiotherapy. Sphincter-preserving surgery was per-

formed in 190 (82%) patients, and LLND was performed in

92 (40%) patients (Table 2).

All the patients underwent laparoscopic surgery. Conver-

sion to open surgery was not required. The median operative

time was 387 min, and the median blood loss was 70 mL.

Morbidity of Clavien-Dindo grade 2 or higher was observed

in 52 (22%) patients.

Table 2 shows the pathological characteristics of the pa-

tients. Well- and moderately differentiated adenocarcinomas

were found in 90% of the patients. Seventeen patients

achieved a complete pathological response of primary tumor

(including 2 patients with residual LN metastasis) and

showed no local recurrence. Among 92 patients who under-

went LLND, LLN metastasis was pathologically confirmed

in 34.

Local recurrence was diagnosed in 19 patients, with seven

classified as lateral recurrence and 13 as nonlateral recur-

rence (11 central and two anastomotic). The relationships

between each clinicopathological factor and recurrence pat-

terns are summarized in Table 3, 4. One patient developed

lateral and central recurrences. The median follow-up period

was 84 (IQR, 62-103) months.

Univariate analysis identified mesorectal LN metastasis as

a significant risk factor for lateral recurrence. Multivariate

analysis indicated that mesorectal LN metastasis was the

only significant risk factor. The VIFs for each variable were

<2, indicating no multicollinearity (Table 3).

For nonlateral recurrence, univariate analysis revealed sig-

nificant risk factors, including pretreatment clinical T4,

pathological T3/4, mesorectal lymph node metastasis, ve-

nous invasion, positive CRMs, and poor response to preop-

erative therapy. Multivariate analysis identified positive

CRM as the sole significant risk factor. The VIFs for each

variable were <2, ruling out multicollinearity (Table 4).

Table 5 clarify the sidedness of dissected, metastasized

LLD and lateral recurrence. Among the four patients who

had undergone LLND and developed lateral recurrence, two

experienced ipsilateral recurrence and the other two had

contralateral recurrence. Three patients without LLND de-

veloped lateral recurrence. More than half patients (four out

of seven) with lateral recurrence could undergo salvage sur-

gery. Figure 2 illustrates the application of salvage surgery

based on the site of local recurrence. Salvage surgery was

performed in eight out of 19 patients with local recurrence.

The figure also presents overall survival after local recur-

rence, calculated using the Kaplan-Meier method. The 3-

year survival rate was 11% for patients who did not undergo

salvage surgery, compared to 100% for those who did (p=

0.0003).

Table 6 outlines clinical outcomes in relation to the strate-

gies employed for LCCRT and SCRT, with or without pre-

operative chemotherapy. Notably, none of the patients who

underwent SCRT achieved a pathological complete response

(pCR).

Discussion

Our data differed from previous reports, showing a lower
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Figure　1.　Study flow.
M/F, male/female; LLND, lateral lymph node dissection; Rec, recurrence; LN, lymph node; 
CRM, circumferential resection margin

pCR rate and a higher LLN metastasis rate.

The pCR rate in our study was lower than the rates re-

ported in previous studies. We believe this can be attributed

to the following reasons. Firstly, approximately 30% of our

patients received SCRT, which seldom achieves pCR be-

cause surgery is performed within one week after complet-

ing radiotherapy. No patients with SCRT had pCR in our

data. A study comparing SCRT and LCCRT[16] revealed

that SCRT is related with lower pCR rate, but the local re-

currence rate is similar between the two groups. Secondly,

during the study period, our LCCRT protocol included a to-

tal irradiation dose of 45 Gy combined with oral tegafur-

uracil or capecitabine. Additionally, the interval between the

completion of CRT and surgery was typically six weeks dur-

ing the study period. Extending this interval beyond six

weeks has been associated with higher pCR rates in previ-

ous reports; however, longer waiting periods can result in

stiffer tissues, complicating surgical procedures. For cases

requiring extensive tumor regression to achieve negative re-

section margins or for non-operative management, we now

consider adding consolidation chemotherapy or extending

the waiting period.

The higher rate of LLN metastasis in our study can be at-

tributed to application of SCRT and inclusion of high risk
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Table　1.　Preoperative Clinical Characteristics of the Patients, Surgical Findings, and 

Follow-Up Periods.

Number of the patients

N=232

Age (years) 64 (54–71)†

Sex (male:female) 156:76

Body mass index (kg/m2) 21.4 (19.9–24.2)†

Tumor distance from anal verge (cm) 4 (3-5)†

≤4 cm/>4 cm 121/111

Pretreatment clinical tumor depth T3/T4 213/19

Pretreatment clinical LN metastasis N-/N+ 91/141

Preoperative treatment 232 (100)

Radiotherapy 232 (100)

Long-course/short-course 163/69

Chemotherapy and radiotherapy 21 (9.1)

Serum CEA (ng/mL) 3.5 (2–6.4)†

Lateral lymph node enlargement (=lateral lymph node dissection) 92 (40)

Sphincter-preserving surgery 190 (82)

Laparoscopic surgery 232 (100)

Conversion to open surgery None

Operative time (min) 387 (302–468)†

Blood loss (mL) 70 (10–160)†

Postoperative hospital stay (days) 16 (12–22)†

Morbidity ≥C–D grade 2 52 (22)

Adjuvant chemotherapy 92 (40)

Median follow-up (months) 84 (62–103)†

*With percentages in parentheses unless indicated otherwise; † values are median (interquartile range 

[IQR]). LN, lymph node; CEA, carcinoembryonic antigen; C–D, Clavien–Dindo

Table　2.　Pathological Characteristics of Resected Materials.

Number of the patients

N=232

Histology

Well- and moderately differentiated adenocarcinoma 209 (90)

Poorly differentiated and mucinous adenocarcinoma  23 (10)

Tumor depth

CR (T0)/T1/T2/T3/T4 17/12/71/118/14

Lymph node metastasis  88 (38)

Mesorectal LN metastasis  76 (33)

Lateral LN metastasis  34 (15)

Lymphatic invasion

ly0/ly1/ly2/ly3 152/63/12/5

Venous invasion

v0/v1/v2/v3 82/85/49/16

Distant metastasis   15 (6.5)

Positive Circumferential resection margin   11 (4.7)

JSCCR response to preoperative therapy

Grade 0/1/2/3 0/128/89/15

*Percentages are in parentheses unless indicated otherwise; CR, complete response; LN, 

lymph node

patients: As SCRT is associated with a lower pCR rate, it is

also unlikely to achieve pCR in LLN metastases, contribut-

ing to the observed high LLN metastasis rate. The inclusion

of high-risk patients, such as those with resectable distant
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Table　3.　Relationship between Each Clinicopathological Factor and Lateral Local Recurrence.

Variables

Lateral 

Local 

recurrence 

(–)

Lateral 

Local 

recurrence 

(+)

Univariate 

analysis
Multivariate logistic regression analysis

Fisher’s 

exact test 

p-value

Odds ratio 

(95% CI)
p-value

Variance 

inflation 

factors 

(VIFs)

Sex: Male 149 7 0.10

Female 76 0

Tumor distance from anal verge: ≤4 cm 118 3 0.712

>4 cm 107 4

Pretreatment clinical tumor depth: T3 207 6 0.455

T4 18 1

Pretreatment clinical LN metastasis: N - 89 2 0.707

N + 136 5

Serum CEA level: ≥5.0 ng/mL 66 1 0.676

<5.0 ng/mL 159 6

Preoperative radiotherapy: Long-course 158 5 1

Short-course 67 2

Preoperative chemotherapy: Present 19 2 0.124

Absent 206 5

Sphincter preservation: Present 183 7 0.356

Absent 42 0

LLN enlargement: Present 88 4 0.44

(=LLND) Absent 137 3

Well-/moderately differentiated adenoca. 203 6 0.523

Poorly differentiated/mucinous adenoca. 22 1

Pathological tumor depth: T0–T2 98 2 0.702

T3–T4 127 5

Mesorectal LN metastasis: Present 70 6 0.00554 9.6 (1.04–88.8) 0.0463 1.08

Absent 155 1

Lymphatic invasion: Present 77 3 0.695

Absent 148 4

Venous invasion: Present 145 5 1

Absent 80 2

LLN metastasis: Present 31 3 0.0666 1.88 (0.325–10.9) 0.482 1.23

Absent 194 4

Distant metastasis: Present 13 2 0.068 2.19 (0.311–15.5) 0.430 1.21

Absent 212 5

CRM: Negative 214 7 1

Positive 11 0

JSCCR response to preoperative therapy: G2–3 101 3 1

G0–1 124 4

Adjuvant chemotherapy: Present 90 2 0.706

Absent 135 5

LLN, lateral lymph node; LLND, lateral lymph node dissection; LN, lymph node; CRM, circumferential resection margin, JSCCR, Japanese Society for Cancer 

of the Colon and the Rectum

metastases, as well as patients with peritumoral abscesses or

obstruction, may have contributed to the higher LLN metas-

tasis rate. All consecutive patients were included in this

study as long as surgery was performed with curative intent.

This study revealed that different pathological mecha-

nisms were involved in the risk of rectal cancer recurrence.

The risk factor for lateral local recurrence is mainly lym-

phatic spread, whereas the risk factor for nonlateral local re-

currence is positive CRM. This finding underscores the need

to address lateral and nonlateral recurrences separately for

effective local control.

Reducing the local recurrence of rectal cancer is a pri-

mary challenge. Rectal cancer can spread through the lym-

phatics, veins, and along nerves and often metastasizes to
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Table　4.　Relationship between Each Clinicopathological Factor and Nonlateral Local Recurrence.

Variables

Nonlateral 

Local 

recurrence 

(–)

Nonlateral 

Local 

recurrence 

(+)

Univariate 

Analysis

Multivariate Logistic 

Regression Analysis

Fisher’s 

exact test 

p-value

Odds ratio 

(95% CI)
p-value

Variance 

inflation 

factors 

(VIFs)

Sex: Male 146 10 0.554

Female 73 3

Tumor distance from anal verge: ≤4 cm 115 6 0.778

>4 cm 104 7

Pretreatment clinical tumor depth: T3 204 9 0.0145 1.40 (0.206-9.58) 0.729 1.15

T4 15 4

Pretreatment clinical LN metastasis: N - 86 5 1

N + 133 8

Serum CEA Level: ≥5.0 ng/mL 62 5 0.529

<5.0 ng/mL 157 8

Preoperative radiotherapy: Long-course 155 8 0.535

Short-course 64 5

Preoperative chemotherapy: Present 19 2 0.333

Absent 200 11

Sphincter preservation: Present 182 8 0.0638 1.09 (0.182-6.54) 0.99 1.18

Absent 37 5

LLN enlargement: Present 86 6 0.772

(=LLND) Absent 133 7

Well-/moderately differentiated adenoca. 198 11 0.624

Poorly differentiated/mucinous adenoca. 21 2

Pathological tumor depth: T0–T2 100 0 0.000727 2.69 (0–∞) 0.992 1.0

T3–T4 119 13

Mesorectal LN metastasis: Present 67 9 0.0111 2.59 (0.551–12.2) 0.228 1.09

Absent 152 4

Lymphatic invasion: Present 72 8 0.0666 0.785 (0.165–3.73) 0.76 1.15

Absent 147 5

Venous invasion: Present 138 12 0.0362 0.924 (0.0908–9.4) 0.947 1.15

Absent 81 1

LLN metastasis: Present 30 4 0.104

Absent 189 9

Distant metastasis: Present 13 2 0.201

Absent 206 11

CRM: Negative 215 6 <0.0001 48.2 (6.81–342) 0.000104 1.32

Positive 4 7

JSCCR response to preoperative therapy: G2–3 102 2 0.0415 0.202 (0.0213–1.92) 0.164 1.37

G0–1 117 11

Adjuvant chemotherapy: Present 85 7 0.382

Absent 134 6

LLN, lateral lymph node; LLND, lateral lymph node dissection; LN, lymph node; CRM, circumferential resection margin, JSCCR, Japanese Society for Cancer 

of the Colon and the Rectum

the lymph nodes within the mesorectum. TME, the complete

removal of the mesorectum, reduces local recurrence and is

accepted as the standard of care worldwide[17]. CRM status

and TME quality are crucial risk factors for recur-

rence[12,18,19]. Preoperative radiotherapy can shrink tumors

and improve CRM status, thereby reducing local recurrence

rates in patients with stage II/III rectal cancer undergoing

TME[1] and is considered a standard treatment in Western

countries. In contrast, in Japan, TME combined with selec-

tive LLND without neoadjuvant radiotherapy reduces local

recurrence[3,20] and is recommended as a standard treat-

ment[4]. An international collaborative study comparing on-

cological outcomes between the Netherlands and Japan re-

vealed similar local recurrence rates after preoperative radio-
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Figure　2.　Application of salvage surgery according to the subsite of local recur-

rence.

Rec, recurrence

Table　5.　Proportions of Lateral Recurrence according to the Status of Radiotherapy, LLND and Pathological LLN Metastasis.

Long-course CRT Short-course RT

LLND performed Pathological LLN 

metastasis

Positive 1/19 

Ipsilateral lateral recurrence: 1 case 

→ Unresectable

2/15 

Contralateral lateral recurrence: 2 cases 

→ One underwent salvage surgery

Negative 1/45 

Ipsilateral lateral recurrence: 1 case 

→ One underwent salvage surgery

0/13

LLND not performed 3/99 

Undissected side: 3 cases 

→ Two underwent salvage surgery

0/41

CRT, chemoradiotherapy; RT, radiotherapy; LLND, lateral lymph node dissection; LLN, lateral lymph node

therapy and LLND (5.8% in the Netherlands and 6.9% in

Japan)[21]. However, many Western and Japanese surgeons

remain reluctant to adopt each other’s treatment modalities,

citing concerns regarding increased early and late complica-

tions. Our institution is among the few that offers both

LLND and preoperative radiotherapy under clear indications.

Kim et al. reported that LLN metastasis was the major

cause of local recurrence in patients with rectal cancer who

underwent preoperative radiotherapy, followed by TME

without LLND. They identified a pretreatment LLN short-

axis diameter of �5 mm as a risk factor for lateral local re-

currence[7]. Ogura et al. conducted an international collabo-

rative study involving 12 institutions from eight countries

and found that LLN enlargement, defined as a short-axis di-

ameter of �7 mm, was a significant risk factor for lateral lo-

cal recurrence. In their study, the lateral recurrence rate was

5.7% in patients undergoing preoperative radiotherapy fol-

lowed by TME and LLND, compared with 19.5% in those

receiving preoperative radiotherapy followed by TME alone.

They concluded that preoperative (chemo-)radiotherapy
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Table　6.　Clinical Outcomes according to the Mode of Radiotherapy and Addition of Preoperative Che-

motherapy.

Preoperative chemotherapy

Long-course CRT

n=163

Short-course RT

n=69

CRT alone

n=152

CRT with chemotherapy

n=11

RT alone

n=59

RT with chemotherapy

n=10

Pretreatment Tumor depth T4 12 (7.9) 2 (18) 2 (3.4) 3 (30)

Distant metastasis 4 (2.6) 1 (9) 5 (8.5) 5 (50)

LLN enlargement (=LLND) 60 (39) 4 (36) 20 (34) 8 (80)

Pathological CR 14 (9.2) 1 (9) 0 (0) 0 (0)

LLN metastasis 17 (11) 2 (18) 10 (17) 5 (50)

Positve CRM 8 (5.2) 1 (9) 1 (1.7) 1 (10)

Lateral recurrence 4 (2.6) 1 (9) 1† (1.7) 1 (10)

Nonlateral recurrence 7 (4.6) 1 (9) 4† (6.8) 1 (10)

*With percentages in parentheses unless indicated otherwise; † Including one case with both lateral and nonlateral recur-

rence, CRT, chemoradiotherapy; RT, radiotherapy; LLND, lateral lymph node dissection; LLN, lateral lymph node; CR, 

complete response; CRM, circumferential resection margin

alone was insufficient to reduce lateral recurrence in patients

with LLN enlargement[8]. The JCOG 0212 trial further

demonstrated that TME with LLND significantly reduced lo-

cal recurrence rates compared with TME alone in patients

without preoperative radiotherapy (7.4% vs. 12.6%, p=

0.024). The lateral recurrence rates in the TME with LLND

and TME alone groups were 2.0% and 7.1%, respectively,

whereas the nonlateral recurrence rates were similar (6.3%

vs. 6.0%). These findings from independent studies highlight

the differing pathologies of lateral and nonlateral recur-

rences, necessitating distinct management approaches.

In the present study, we aimed to elucidate these differ-

ences and identify strategies to improve local recurrence

rates using data from our institution, which integrates both

preoperative radiotherapy and LLND. Pathological factors

play a critical role in rectal cancer recurrence, and TNM

staging, which is the most widely recognized and effective

indicator of recurrence, depends on these parameters. Our

analysis included various pathological factors, such as CRM

status, lymphovascular invasion, and tumor differentiation,

along with clinical factors, including sex, serum CEA levels,

and sphincter-preserving surgery, in line with previous stud-

ies[12-14].

As anticipated, the risk factors for lateral and nonlateral

local recurrence significantly differed. Mesorectal lymph

node metastasis has emerged as a key risk factor for lateral

recurrence, suggesting that the tendency for discontinuous

lymphatic metastasis plays a critical role as most lateral re-

currences originate from LLN metastases. Conversely, the

CRM was identified as a significant risk factor for nonlateral

recurrence, underscoring the importance of maintaining con-

tinuity in tumor resection to minimize nonlateral local recur-

rences.

To effectively manage recurrence, strategies should focus

on controlling continuous tumor spread to decrease nonlat-

eral recurrence and managing discontinuous extension to re-

duce lateral recurrence. Approaches, such as preoperative ra-

diotherapy for tumors threatening the resection margins and

multivisceral extended resection for tumors invading adja-

cent organs, may help address continuous spread, whereas

selective LLND can mitigate lateral recurrence. Establishing

the optimal criteria for LLND remains challenging. At our

institution, LLN enlargement, defined as a long-axis diame-

ter of �7 mm, is an indication for LLND. Approximately

one-third of patients (92 of 232, 40%) underwent LLND,

and one-third (34 of 92, 37%) were found to have patho-

logical LLN metastasis. MRI findings, such as internal het-

erogeneity and irregularity of the LLN, may provide addi-

tional insights; however, the pretreatment diameter of the

LLN remains the most practical parameter for preoperative

evaluation. Each institution must determine whether to use

long- or short-axis measurements and establish appropriate

cut-off lengths based on local experience, risks, and benefits

of LLND.

An alternative approach could involve the application of

radiomics for selective LLND. Refining the criteria repre-

sents a promising strategy to improve outcomes. One study

demonstrated that a radiomics-based approach was signifi-

cantly more effective than diameter-based criteria in predict-

ing pathological LLN metastasis[22]. This method may pro-

vide a more accurate solution for predicting LLN metastasis.

Intensive surveillance of high-risk patients, particularly those

with mesorectal lymph node metastasis, as indicated by our

study findings, is essential because early detection of LLN

recurrence may allow for salvage resection. Akiyoshi et al.

reported that salvage surgery could be safely performed for

LLN recurrence[23]. Our data show that more than half of

the lateral recurrences can be successfully resected via sal-
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vage surgery. Patients with resectable local recurrence dem-

onstrated better prognoses, although resectable disease likely

reflects less aggressive tumor biology.

Although our data indicate that pathological mesorectal

lymph node (LN) metastasis is an independent risk factor

for lateral recurrence, we do not consider prophylactic

LLND necessary for patients with suspected mesorectal LN

metastasis. According to previous studies[24,25], the accu-

racy of diagnosing mesorectal LN metastasis is approxi-

mately 70%, which is insufficient to warrant prophylactic

LLND given the associated increase in postoperative compli-

cations. Instead, we recommend intensive surveillance for

patients with mesorectal LN metastasis to detect lateral re-

currence at an early stage and facilitate salvage surgery. As

noted earlier, more than half of the patients with lateral re-

currence (four out of seven) underwent salvage surgery,

achieving favorable long-term outcomes based on our data.

Unlike mesorectal LN metastasis, a positive CRM can be

more effectively predicted using imaging studies, typically

MRI, as reported in previous studies[24]. Therefore, total

neoadjuvant therapy (TNT), consisting of radiotherapy either

preceding or following systemic chemotherapy, is recom-

mended for patients with threatened CRM to promote tumor

shrinkage.

In summary, we recommend intensive surveillance with

alternating CT and MRI every 3 months to detect local re-

currence at an early stage especially for patients with patho-

logical mesorectal LN metastasis, enabling salvage surgery

for lateral recurrence with favorable outcomes. TNT is rec-

ommended for patients with threatened CRM on MRI to re-

duce the positive CRM rate and, consequently, the nonlateral

local recurrence rate.

This study has some limitations. The variability in the

pathological examination methods, retrospective design,

lengthy study period, and inclusion of patients with re-

sectable distant metastases may have affected the findings.

First, our pathological assessment utilized longitudinal sec-

tioning of specimens based on Japanese guidelines, whereas

circumferential sectioning was the international standard.

This may affect CRM evaluation; however, Matsunaga et al.

reported that longitudinal sectioning did not compromise the

accuracy of CRM and distal margin assessments[26]. Sec-

ond, the retrospective nature of this study introduced a po-

tential bias. Third, a 7-year study period was necessary to

enroll a sufficient number of patients; however, our treat-

ment strategy remained consistent throughout, minimizing

bias. Finally, including patients with resectable distant me-

tastasis is crucial, as curative resection can still be achieved

even in the presence of distant metastasis. Notably, tumors

with distant metastases tend to be biologically aggressive

and frequently develop local recurrences. Thus, including

these patients is vital for improving the prognosis of patients

with advanced rectal cancer.

Conclusion

This study has shown two types of local recurrence in

rectal cancer: lateral local recurrence is mainly associated

with lymphatic spread, and nonlateral local recurrence is as-

sociated with CRM. This distinction underscores the need

for tailored management strategies that account for the dif-

fering pathogeneses of each type of recurrence, and LLND

is effective in fully controlling lateral recurrence of rectal

cancer.
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