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Abstract
Objectives: To investigate the significance of lateral pelvic lymph node dissection (LPLND) in resectable

stage IV low rectal cancers, reviewing the treatment outcomes from a single cancer center dedicated to

LPLND.

Methods: Consecutive 56 patients with stage IV low rectal cancers who underwent primary tumor resection

(PTR) between 2007 and 2022 were identified. Sixteen patients with non-curative PTR were excluded, and

40 with curative PTR were analyzed.

Results: The dominant metastatic organ was the liver in 30 (75.0%) patients, followed by the lung in 9

(22.5%). Seven (17.5%) patients had multiple organ metastasis. Five of 40 patients had cT1bN0 or cT2N0

disease, 8 did not receive LPLND for other reasons, and accordingly, 27 (67.5%) finally received LPLND.

A total of 15 patients (37.5% of all 40 cases and 55.5% of 27 LPLND cases) had LPLN metastasis. Six

(15.0%) patients had bilateral metastasis, and 6 (15.0%) had LD3 metastasis. Eight (20.0%) patients devel-

oped local recurrence (LR), and the 5Y-LR rate was 22.3%. Twelve (30.0%) patients underwent preceding

chemotherapy before PTR, 26 (65.0%) received chemotherapy after PTR, and 23 (57.5%) achieved com-

plete resection. Twelve (52.2%) of 23 patients developed distant recurrence after complete resection. 5Y-

overall survival for all patients was 42.4%.

Conclusions: A high rate of LPLN metastasis implies the significance of management for LPLN metasta-

sis; meanwhile, an unsatisfactory complete resection rate and overall survival implies that LPLN metastasis

in this cohort should be dealt with as a systemic disease.
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Introduction

Colorectal cancer, the third most common cancer world-

wide, currently affects roughly 1.3 million new patients each

year globally[1]. Although rectal cancer and colon cancer

share many common biological features, the former, which

occurs in the narrow pelvis, requires a unique therapeutic

approach due to its specific anatomical setting.

The concept of total mesenteric excision (TME) has be-

come broadly accepted in rectal cancer surgery, with a re-

sulting decrease in the rate of local recurrence from 30-50%

to <10% over the last decades[2]. However, TME alone can-
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not sufficiently address the problem occurring in the narrow

pelvis. In Western countries, the induction of preoperative

chemoradiotherapy (CRT)[2-5], and induction or consolida-

tion chemotherapy around CRT[6-9] improve local control

and survival. Meanwhile, Japanese surgeons have taken on

the challenge of addressing lateral recurrence with lateral

pelvic lymph node dissection (LPLND) to overcome pelvic

sidewall recurrence[10-13]. Accordingly, the more advanced

tumors are, the more complex treatment management is, in-

cluding preoperative chemotherapy and/or radiotherapy,

LPND, both or neither for locally advanced low rectal can-

cer.

Furthermore, the treatment management is more complex

in the situation of low rectal cancer with resectable distant

metastasis. The management principle for resectable ad-

vanced rectal cancer includes the radical resection of the

visible region and the control for micrometastasis; however,

it is impossible to introduce the treatment for local control

and distant control at the same time. Thus, we are con-

fronted with a choice to optimize treatment combinations,

which enables us to minimize total recurrent risks of low

rectal cancer, including the risks for distant, central local,

and lateral local recurrence. From this perspective, the actual

data for LPLN metastasis in this cohort should be investi-

gated.

We have performed upfront primary tumor resection

(PTR) ± metastasectomy of intraabdominal metastasis and

two-(three-)stage metastasectomy of the liver and/or lung

metastasis for resectable Stage IV low rectal cancers. Also,

we have performed LPLND based on the indication as with

those without distant metastasis according to the JSCCR

guidelines. In the present study, we reviewed the treatment

outcomes of our patients to investigate the significance of

LPLND in resectable stage IV low rectal cancers.

Methods

Study design

This was a retrospective cohort study using data from a

prospectively collected institutional database for patients

with colorectal cancer at the Aichi Cancer Center Hospital

(ACCH).

Patient identification

Consecutive patients with the American Joint Committee

on Cancer (AJCC) stage IV low rectal adenocarcinoma who

underwent PTR with curative intent between January 2007

and December 2022 were identified from a prospectively

collected database[14]. In the present study, tumors for

which the dominant was located below the peritoneal reflec-

tion were deemed to be low rectal cancer according to the

JSCCR guidelines[15].

Patient characteristics were reviewed and augmented by

secondary chart review. Patients were excluded if the patient

chart read the palliative intention for their PTR, and only

patients who underwent PTR with curative intent were in-

cluded. Patients were also excluded if they had recurrent

rectal cancer, primary colon cancer spreading to the rectum,

or those who had undergone urgent surgery without preop-

erative examination from the present analysis.

Treatment

All rectal cancer patients received a colonoscopy, barium

or gastrografin enema, and contrast-enhanced computed to-

mography (CT) scanning of the chest, abdomen, and pelvis

for preoperative staging. Pelvic magnetic resonance imaging

(MRI) was also recommended for preoperative staging; how-

ever, it was not mandatory during the study period. Liver

MRI or positron emission tomography-CT were examined if

needed. The primary criteria for diagnosing LPLN metasta-

sis was a short axis of 5 mm or more in CECT or MRI,

which ultimately made a general judgment by our radiolo-

gist morphologically.

Standard treatment for resectable stage IV low rectal can-

cer at ACCH was upfront PTR ± metastasectomy of intraab-

dominal metastasis, e.g., paraaortic lymph node metastasis

and peritoneal metastasis. The indication for LPLND was

the same as for those without distant metastasis according to

the JSCCR guidelines; thus, bilateral LPLND was indicated

for all cT3 or deeper tumors. The current JSCCR classifica-

tion classify the extent of LPLND using the symbol LD0-

LD3 as follows; LD0: LPLND is not performed, LD1:

LPLND does not satisfy LD2, LD2: Dissection of distal in-

ternal iliac, proximal internal iliac, and obturator nodes is

performed, LD3: Dissection of all lateral lymph nodes (all

distal internal iliac, proximal internal iliac, obturator, exter-

nal iliac, common iliac, lateral sacral, presacral, and sacral

promontory nodes) is performed[16]. In the present study

period, LD3 was performed regardless of therapeutic or pro-

phylactic for patients who indicated LPLND.

Liver and/or lung metastasis were considered to perform

two-(three-)stage metastasectomy after watchful waiting or

induction chemotherapy after PTR. Adjuvant chemotherapy

after liver or lung metastasectomy was not mandatory be-

cause of the lack of evidence for adjuvant treatment after

metastasectomy[17].

Follow-up and survival

After all surgical treatment (and postoperative chemother-

apy), patients were recommended to undergo follow-up, in-

cluded physical examinations, laboratory data including car-

cinoembryonic antigen (CEA) and carbohydrate antigen 19-

9 (CA19-9), and CT scanning of the chest, abdomen, and

pelvis every three to four months for the first two years and

every six months for the subsequent three years. All follow-
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Figure　1.　Patient flow diagram.

up visits, laboratory tests, and radiological examinations

were performed at ACCH.

All patients were followed for ten years postoperatively,

up to when an event occurred or until October 2023. Overall

survival (OS) was calculated as the time to death from any

cause, and the cumulative risk for local recurrence (LR) was

calculated as the time to LR at any time of their treatment

course.

Statistical analysis

Categorical variables were analyzed using Pearson’s χ2

test. Continuous variables were presented as medians with

ranges and analyzed using the Mann-Whitney’s U test. OS

and the cumulative risks for LR were estimated by Kaplan-

Meier survival analysis. STATA 17.0 (StataCorp LLC, Col-

lege Station, Texas, US) was used for all statistical analyses.

Ethical approval

The present experimental protocols were approved by the

institutional review committee at Aichi Cancer Center Hos-

pital (2020-1-297). Individual patient consent was not re-

quired because no identifiable patient data were used.

Results

Patient, surgical, and histopathologic characteristics

Overall, 56 patients with Stage IV low rectal cancer who

underwent PTR at ACCH were identified from a prospec-

tively collected database (Figure 1). Sixteen patients were

excluded for PTR with palliative intention, and 40 patients

who underwent PTR with curative intent were analyzed in

the present study.

The clinicocharacteristics of patients are shown in Table

1. Overall, 6 (15.0%) patients had cT4b disease, and 12

(30.0%) patients had cN3 (lateral) disease according to the

JSCCR classification, which meant the presence of clinical

suspicion of LPLN metastasis. Seven (17.5%) patients had

cM1b or cM1c2 disease according to the JSCCR guidelines,

which meant the presence of multiorgan metastasis. The

dominant metastatic organ was the liver in 30 (75.0%) pa-

tients, followed by the lung (22.5%), distant lymph node

(15.0%), and peritoneum (7.5%).

Surgical details are shown in Table 2. The surgical proce-

dure was low anterior resection, abdominoperineal resection,

and total pelvic exenteration in 21 (52.5%), 16 (40.0%), and



dx.doi.org/10.23922/jarc.2024-049 LPLND for Stage IV Low Rectal Cancer

359

Table　1.　Clinicocharacteristics of Patients Who Underwent 

PTR with Curative Intention (n = 40).

N = 40

Age, years 62 (27-79)

Male gender, n (%) 31 (77.5)

BMI, kg/m2 22.2 (15.8-29.1)

cT (JSCCR), n (%) cT1-4a 34 (85.0)

cT4b 6 (15.0)

invaded to: urologic 3 (7.5)

gynecologic 1 (2.5)

sacrum 1 (2.5)

pelvic side wall 1 (2.5)

cN (JSCCR), n (%) cN0-2 28 (70.0)

cN3 (lateral) 12 (30.0)

cM (JSCCR), n (%) cM1a/c1 33 (82.5)

cM1b/c2 7 (17.5)

Metastatic organ, n (%) liver 30 (75.0)

 (duplicate) lung 9 (22.5)

distant LN 6 (15.0)

peritoneum 3 (7.5)

other 3 (7.5)

Values are median (range).

PTR: primary tumor resection, BMI: body mass index, JSCCR: Japanese 

Society for Cancer of the Colon and Rectum, LN: lymph node

Table　2.　Surgical Details Patients Who Underwent PTR with Cura-

tive Intention (n = 40).

N = 40

Surgical approach, n (%) laparoscopy 4 (10.0)

laparotomy 36 (90.0)

Surgical procedure, n (%) LAR/ISR 21 (52.5)

APR 16 (40.0)

TPE 3 (7.5)

Multivisceral resection, n (%) 6 (15.0)

LPLND, n (%) total 27 (67.5)

laterality: hemilateral 2 (5.0)

bilateral 25 (62.5)

Operation time, min 374 (164-740)

Blood loss, mL 904 (0-6100)

Postoperative complication total 20 (50.0)

superficial SSI 5 (12.5)

organ SSI 3 (7.5)

anastomotic leakage 3 (7.5)

Ileus 3 (7.5)

lymphorrhea 2 (5.0)

UTI 2 (5.0)

urinary retention 2 (5.0)

DVT 2 (5.0)

heart failure 1 (2.5)

Values are median (range).

PTR: primary tumor resection, LPLND: lateral pelvic lymph node dissection, SSI: 

surgical site infection, UTI: urinary tract infection, DVT: deep vein thrombosis

3 (7.5%) patients, respectively. The median operating time

was 374 min, and the median blood loss was 904 mL.

Twenty (50.0%) patients developed any postoperative com-

plications, and the dominant was superficial surgical site in-

fection (SSI) in 5 (12.5%) patients, followed by organ SSI,

anastomotic leakage, and ileus.

Histopathologic features are shown in Table 3. Eight

(20.0%) had undifferentiated histology, including 1 with

pagetoid spread and 1 mixed adenoneuroendocrine carci-

noma. Five (12.5%) patients had pT4b disease. Fifteen

(37.5%) patients had pN3 disease, which meant the presence

of pathologically confirmed LPLN metastasis, and included

6 (15.0%) with bilateral LPLN metastasis and 6 (15.0%)

with metastasis spread to LD3. Regarding resection margin,

1 (2.5%) and 6 (15.0%) patients had positive distal and ra-

dial margins, respectively.

Incidence and details of LPLN metastasis in patients who
underwent PTR

Five of all 40 patients in the present cohort had cT1bN0

or cT2N0 disease and were not indicated for LPLND. Thus,

35 (87.5%) of 40 patients had diseases that indicated

LPLND (Figure 1). Meanwhile, 8 patients did not receive

LPLND for other reasons, and 27 (67.5% of all cases and

77.1% of cases indicated for LPLND) patients underwent
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Figure　2.　Location of LPLN metastasis in patients who underwent PTR with curative intention (n = 40).

Table　3.　Histopathologic Features of Patients Who Under-

went PTR with Curative Intention (n = 40).

N = 40

Histology, n (%) well-moderate 32 (80.0)

poor-mucinous  8 (20.0)

poor prognostic histology: PS  1 (2.5)

MANEC  1 (2.5)

pT (JSCCR), n (%) pT1-4a 35 (87.5)

pT4b  5 (12.5)

invaded to: urologic  3 (7.5)

gynecologic  1 (2.5)

pelvic side wall  1 (2.5)

pN (JSCCR), n (%) pN0-2 25 (62.5)

pN3 (lateral) 15 (37.5)

laterality: hemilateral  9 (22.5)

bilateral  6 (15.0)

extent: localized to LD2  9 (22.5)

spread to LD3  6 (15.0)

DM, n (%) DM0 39 (97.5)

DM1  1 (2.5)

RM, n (%) RM0 34 (85.0)

RM1  6 (15.0)

PTR: primary tumor resection, PS: pagetoid spread, MANEC: mixed adeno-

neuroendocrine carcinoma, JSCCR: Japanese Society for Cancer of the Co-

lon and Rectum, DM: distal margin, RM: radial margin

LPLND with PTR, including 2 hemilateral (1 preoperative

decision for concomitant para-aortic lymph node dissection

and 1 intraoperative decision for massive bleeding of more

than 6,000 mL) and 25 bilateral LPLND (Table 2). Fifteen

patients had pathologically confirmed LPLN metastasis in

37.5% of all cases, 42.9% of patients who indicated

LPLND, and 55.6% of patients who underwent LPLND, re-

spectively.

Regarding the location of LPLN metastasis, the most

dominant site was distal internal iliac nodes (22.5%), fol-

lowed by obturator nodes (20.0%), external iliac nodes,

common iliac nodes, and presacral nodes (7.5% each) (Fig-

ure 2). Six (15.0%) patients had bilateral LPLN metastasis,

and 6 (15.0%) had LD3 metastasis, which meant LPLN me-

tastasis beyond distant internal iliac and obturator nodes (Ta-

ble 2).

Post-PTR course, local recurrence and survival

Perioperative treatment and following metastasectomy are

shown in Table 4. Twelve (30.0%) patients underwent pre-

ceding chemotherapy before PTR, and 26 (65.0%) received

chemotherapy after PTR. Metastasectomy was performed for

28 (70.0%) patients, including 8 simultaneous and 20 staged

metastasectomy, and completely resected (R0) for 23

(57.5%) patients. Meanwhile, 12 (52.2% of R0 cases) pa-
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Figure　3.　(A) Overall survival and (B) local recurrence rate of patients who underwent PTR with curative intention (n = 40).

Table　4.　Perioperative Treatment and Following Metastasectomy in Pa-

tients Who Underwent PTR with Curative Intention (n = 40).

N = 40

Preoperative chemotherapy, n (%) total 12 (30.0)

regimen: triplet+targeted 1 (2.5)

doublet+targeted 6 (15.0)

doublet 4 (10.0)

FU mono+targeted 1 (2.5)

Post operative chemotherapy, n (%) total 26 (65.0)

regimen: doublet+targeted 15 (37.5)

doublet 6 (15.0)

FU mono+targeted 1 (2.5)

FU monotherapy 3 (7.5)

unknown 1 (2.5)

Metastasectomy, n (%) total 28 (70.0)

simultaneous 8 (20.0)

procedure (duplicate): liver 4 (10.0)

distant LN 3 (7.5)

peritoneum 3 (7.5)

staged 20 (50.0)

procedure (duplicate): liver 14 (35.0)

lung 6 (15.0)

distant LN 1 (2.5)

bone 1 (2.5)

not achieved 12 (30.0)

Metastasectomy completion rate, n (%) 23 (57.5)

PTR: primary tumor resection, FU: fluorouracil, LN: lymph node

tients developed distant recurrence after PTR and metas-

tasectomy, and 5-year overall survival was 42.4% (Figure 3

A).

Eight (20.0%) patients developed LR after PTR. The 5-

year cumulative risks for LR was 22.3% (Figure 3B). De-

tails of patients with local recurrence are shown in Table 5.

The dominant recurrent site was central pelvis in 5 patients,

followed by lateral pelvis in 2 and perineal skin in 1 patient.

Of the 2 patients with local recurrence at the lateral pelvis,

one had recurrence after only TME, and one had recurrence

after bilateral LPLND and recurrence at the left lateral sac-

ral lymph nodes. One of 13 (7.7%) patients without LPLND
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Table　5.　Details of Patients with Local Recurrence (n = 8) in Patients Who Underwent PTR with Curative Intention (n = 40).

No.
Age/

gender
NAC Procedure LD Histology

pT 

(JSCCR)

pN 

(JSCCR)

cM 

(JSCCR)
DM RM AC

Time 

to 

LR

Recurrent 

site
Details

1 56/F none LAR+

vagina

LD3 tub2 pT3 pN2 cM1a (H) DM0 RM1 UFT/

UZEL

11 central 

pelvis

vaginal 

stump

2 64/F none LAR LD0 tub2 pT3 pN2 cM1a (H) DM0 RM0 none  5 lateral 

pelvis

right 

pelvic 

wall 

apart 

from 

RM

3 74/M none APR LD0 tub2 pT2 pN2 cM1a (H) DM0 RM0 FOLFOX+

Bmab

27 central 

pelvis

retro-

perito-

nium

4 50/M FOLFIRI+

Pmab

APR LD3 tub1 pT3 pN1 cM1a (H) DM0 RM0 none  8 central 

pelvis

pelvic 

floor 

apart 

from 

RM

5 59/F FOLFOX+

Bmab

ISR+

PALN

LD3 tub2 pT3 pN3 cM1b 

(PUL, LN)

DM0 RM0 none  2 central 

pelvis

pelvic 

floor 

apart 

from 

RM

6 77/F none APR+

#292

LD3 por (PS) pT3 pN3 cM1b 

(H, LN)

DM1 RM1 FOLFOX+

Pmab

13 perineal 

skin

peri-

neal 

skin

7 30/M FOLFOX+

Pmab

LAR LD3 tub2 pT3 pN1 cM1b 

(H, PUL)

DM0 RM0 none 21 lateral 

pelvis

left 

lateral 

sacral 

LN

8 50/F FOLFOX+

Pmab

APR+

uterus

LD0 tub2 pT4b 

(vagina)

pN2 cM1c2 

(H, P, 

ovary)

DM0 RM1 FOLFOX+

Pmab

 2 central 

pelvis

retro-

perito-

nium

PTR: primary tumor resection, (N) AC: (neo) adjuvant chemotherapy, LD: lateral dissection, PS: pagetoid spread, JSCCR: Japanese Society for Cancer of the 

Colon and Rectum, DM: distal margin, RM: radial margin, LR: local recurrence, LN: lymph node

and 1 of 27 (3.3%) patients with LPLND developed LR in

the lateral pelvis.

Discussion

In this retrospective cohort study, we showed the actual

data for LPLN metastasis in resectable stage IV low rectal

cancers by reviewing the treatment outcomes from the single

cancer center dedicated to LPLND and extended surgery.

Overall, 67.5% of patients underwent LPLND with PTR, 15

had pathologically confirmed LPLN metastasis, 42.9% of

patients who indicated LPLND, and 55.6% of patients who

underwent LPLND. 57.5% of patients achieved complete re-

section with simultaneous or staged metastasectomy, and 5-

year overall survival was 42.4%. Eight patients developed

LR with a 5-year cumulative risk for LR of 22.3% after

PTR with our aggressive LPLND strategy, and the dominant

recurrent site was the central pelvis in 5 patients, followed

by the lateral pelvis in 2 patients.

There are two major concerns with treating low rectal

cancer: LR and distant metastasis. LR emerges in two types:

lateral recurrence due to LPLN metastasis and central recur-

rence due to microscopic residual disease in the circumfer-

ential resection margin (CRM). The treatment management

is more complex amid the resectable distant metasta-

sis[2,4,9,10,12]. NCCN guidelines recommend PTR and si-

multaneous or staged metastasectomy after initiating any

TNT as with locally advanced rectal cancer[18]. Meanwhile,

the JSCCR guidelines are skeptical of additional neoadju-

vant treatment before PTR and metastasectomy[16]. In addi-

tion, there are no clear-cut recommendations regarding

LPLN management in any guidelines, including the above.

Therefore, no standard management, including the manage-

ment for LPLN, is established for treating low rectal cancer

in this setting.

The high rates of LPLN metastasis, 37.5% of all cases

and 55.5% of LPLND cases, were observed in this study

based on the indication of LPLND following the JSCCR

guidelines. In addition, the lateral LR was observed only in

2 (5.0%) patients, which is relatively low in tumors of such
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an advanced stage. Tamura et al. also reported a high rate of

LPLN metastasis for Stage IV low rectal cancers, even

based on selective LPLND with the physician’s choice[19].

These results imply the significance of managing LPLN me-

tastasis even in low rectal cancer with resectable distant me-

tastasis. On the other hand, the complete resection rate for

distant metastasis remained at 57.5%, and 52.2% of patients

developed distant recurrence after PTR and metastasectomy

with a 5-year overall survival of 42.4%. Moreover, high

rates of widespread lymph node metastasis, 15.0% with bi-

lateral metastasis and 15.0% with LD3 metastasis, were ob-

served in this study. These results also imply that LPLN me-

tastasis in this cohort should be dealt with as a systemically

metastasized disease rather than oligometastatic. In that case,

when systemic treatment was prioritized in their disease

management, the omission of LPLND, which is more inva-

sive and cause delayed initiation of systemic treatment,

might be justified for these patients.

The present study has several limitations, some of which

are inherently related to its retrospective design with a small

number of patients. However, the present study included pa-

tients who underwent standardized treatment and follow-up

in a single dedicated cancer center. Second, even based on

the indication of LPLND following the JSCCR guidelines,

20.0% of patients did not receive LPLND for reasons other

than oncologic ones. However, the data used were real-

world data directly obtained from our clinical practice.

Third, this was a retrospective study, and we could not

quantitatively evaluate patients’ postoperative urinary and

sexual dysfunction from the patient chart. However, even

only in a short-term evaluation during admission, the inci-

dence of postoperative urinary retention was low. Fourth, the

present results were obtained from a highly experienced,

high-volume cancer center that routinely performs LPLND

and thus might not be generalizable to all practice settings.

In conclusion, a high rate of LPLN metastasis and low

rate of lateral LR was observed in resectable stage IV low

rectal cancers, which implies the significance of manage-

ment for LPLN metastasis even in Stage IV disease. Mean-

while, a high bilateral or LD3 metastasis rate, unsatisfactory

complete resection rate, distant recurrence rate, and overall

survival implies that LPLN metastasis in this cohort should

be dealt with as a systemically metastasized disease rather

than oligometastatic, which requires establishing a tailor-

made strategy to minimize total recurrent risks, including

distant, CME, and beyond TME recurrence.
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