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Academy of Medical Sciences and Peking Union Medical College, Beijing, China, 3Department of
Gastric and Colorectal Surgery, General Surgery Center, The First Hospital of Jilin University,
Changchun, China, 4Department of Oncology, Shanghai Medical College, Fudan University,
Shanghai, China
Purpose: Local recurrence (LR) is the main cause of treatment failure in locally

advanced lower rectal cancer (LALRC). This study evaluated the preoperative risk

factors for LR in patients with LALRC to improve the therapeutic strategies.

Patients andMethods: LALRC patients who underwent total mesorectal excision

(TME) with lateral pelvic lymph node (LPN) dissection (LPND) from January 2012

to December 2019 were reviewed. The log-rank test was used to assess local

recurrence-free survival (LRFS), and multivariate Cox regression was used to

identify the prognostic risk factors for LRFS. Follow-up imaging data were used to

classify LR according to the location.

Results: Overall, 376 patients were enrolled, and 8.8% (n=33) of these patients

developed LR after surgery. Multivariate analysis identified positive clinical

circumferential resection margin (cCRM) as an independent prognostic factor

for LRFS (HR: 4.94; 95% CI, 1.75-13.94; P=0.003). The most common sites for LR

were the pelvic plexus and internal iliac area (PIA) (54.5%), followed by the central

pelvic area (CPA) (39.4%) and obturator area (OA) (6.1%). Following a subgroup

analysis, LR in the OA was not associated with positive cCRM. Patients treated

with upfront surgery (n=35, 14.1%) had a lower cCRM positive rate when

compared with patients treated with neoadjuvant chemoradiotherapy (nCRT)

(n=12, 23.5%). However, the LR rate in the nCRT group was still lower (n=28,

36.4%) than that in the upfront surgery group (n=35, 14.%). Among patients with

positive cCRM, the LR rate in patients with nCRT remained low (n=3, 10.7%).
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Conclusion: Positive cCRM is an independent risk factor for LR after TME plus

LPND in LALRC patients. LPND is effective and adequate for local control within

the OA regardless of cCRM status. However, for LALRC patients with positive

cCRM, nCRT should be considered before LPND to further reduce LR in the PIA

and CPA.
KEYWORDS

lateral pelvic lymph node dissection, rectal cancer, local recurrence, neoadjuvant
chemoradiotherapy, circumferential resection margin
Introduction

Since the introduction of total mesorectal excision (TME) in

1982, the local recurrence (LR) rate of rectal cancer was significant

decreased (1, 2). However, the local control in patients treated with

TME alone for locally advanced lower rectal cancer (LALRC) is still

not satisfactory (3). The use of neoadjuvant chemoradiotherapy

(nCRT) and lateral pelvic lymph node (LPN) dissection (LPND) to

reduce LR in these patients is still controversial. The Japanese

guidelines recommend the adoption of TME with prophylactic

LPN dissection (LPND) to treat LALRC (T3/T4) (4). The

Japanese clinical oncology group (JCOG) 0212 large-scale clinical

trial demonstrated that TME with LPND reduced the LR in patients

diagnosed with lateral tumors when compared with TME alone

(7.4% versus 12.6%, P=0.024) (5). Conversely, for LALRC, the

European guidelines recommend the use of nCRT instead of

LPND to eradicate lateral disease and reduce the risk of LR (6, 7).

However, studies have shown that the LR rate ranged between 7.2%

and 13.7% after nCRT followed by TME, and the proportion of

lateral pelvis recurrence is as high as 64.6%-82.7% (8). Furthermore,

a multicenter collaborative study on LPNs showed that nCRT alone

without LPND cannot completely eradicate metastatic LPNs. An

additional LPND could significantly reduce recurrence within the

lateral compartment (9). Therefore, LPND has a positive

significance in improving LR in patients with LALRC.

However, some studies reported that LR rate remained between

5% to 10% after TME with LPND for LALRC patients with clear

margins (5, 10). In recent years, the value and significance of

comprehensive treatment strategies in LALRC have gradually

emerged, and surgeons are now evaluating the use of nCRT

before LPND to further reduce the risk of LR (11–13). However,

immunosuppression and tissue edema caused by nCRT also
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increase the management difficulty and risk of complications

following LPND. This highlights the need to identify factors

leading to LR after LPND in patients with LALRC to optimize

the treatment for these patients.

Therefore we conducted a multicenter retrospective study to

identify the impact of preoperative clinical characteristics and

radiologic features on the risk of developing LR after LPND in

patients with LALRC. Meanwhile, the areas of LR and different

preoperative treatment methods were analyzed in order to tailor

appropriate comprehensive management approach according to

different recurrence risk groups to improve the LR of patients

with LALRC.
Methods

Study population

LALRC patients who underwent TME with LPND from January

2011 to December 2019 at three institutions of the Chinese Lateral

Node Collaborative Group were identified. The clinical and

radiographic characteristics were retrospectively extracted from

the institutional databases and tumor registries.

The patients were included in the study if they underwent

standard LPND according to the Japanese Society for Cancer of the

Colon and Rectum (JSCCR) guidelines for a clinical advanced rectal

cancer (cT3-T4/cN+) and patho log ica l l y confi rmed

adenocarcinoma with the lower margin of the tumor located

below the peritoneal reflection. All enrolled patients were

followed for at least 36 months. Patients who underwent a

palliative resection were excluded. In addition, patients with a

history of other malignancies, incomplete follow-up data, and/or

distant metastases were also excluded.
Ethical consideration

The study was conducted in accordance with the ethical

standards of the World Medical Association Declaration of

Helsinki and the STROBE Guidelines. The institutional ethics

review boards of the three participating hospitals approved the

s tudy . The t r i a l was reg i s t e r ed (NCT04850027) in
frontiersin.org

https://doi.org/10.3389/fonc.2023.1272808
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Xu et al. 10.3389/fonc.2023.1272808
ClinicalTrials.gov. Written informed consent was obtained from all

patients enrolled in the study.
Preoperative diagnosis

All patients underwent preoperative examination, including

colonoscopy, serum tumor marker analysis, computed

tomography (CT), and pelvic magnetic resonance imaging (MRI).

The images were evaluated by two radiologists who specialized in

colorectal cancer, and the TNM stage, clinical circumferential

resection margin (cCRM), extramural venous invasion (EMVI),

and LPN status were recorded. Positive cCRM was defined as a

distance below or equal to 1 mm between the tumor and mesenteric

fascia or levator muscle (14). The EMVI status was assessed

according to a 5-scale EMVI scoring system (15), whereby a score

between 0 to 2 was defined as negative, and a score of 3 and 4 was

defined as positive. The American Joint Committee on Cancer

(AJCC) staging system (8th edition) was used to assess the TNM

staging (16).
Treatment strategies

The indication of LPND was determined for the patients with

cT4, cN2, or clinical suspected LPNmetastasis. Clinically suspicious

LPN metastasis was defined as a node with the shortest axis

diameter above or equal to 5 mm with inhomogeneous or intense

enhancement and an irregular shape with rough edges based on

MRI. The treatment strategies for the patients were determined

based on the patient’s preferences and the recommendations of a

multidisciplinary team that incorporated radiologists, medical

oncologists, and surgical oncologists. nCRT or neoadjuvant

chemotherapy (NAC) was recommended for patients with a high

risk of distant metastasis or LR, such as T4b stage and multiple

lymph node metastases. The indications for the use of nCRT and

NAC were similar. Treatment strategies for LPN metastases were

updated during the study period. Between 2011 and 2017, patients

with clinically suspected LPN metastasis were mainly treated using

upfront surgery without preoperative treatment. After 2018,

preoperative chemotherapy or chemoradiation was performed

before LPND for patients with a short LPN diameter above 8 mm.

The nCRT regimen consisted of a long radiotherapy treatment

course using a prescription of 50 Gy in 25 fractions and capecitabine

at a dose of 825 mg/m2 administered twice daily on all days of

radiotherapy. The NAC regimen consisted of 4 to 6 cycles of either

FOLFOX or XEOLX. Surgical resections were performed 4 to 6

weeks after NAC and 6 to 8 weeks after nCRT.
LPND procedure

All chief surgeons involved in the study had completed at least

500 cases of laparoscopic colorectal surgery and mastered the

mature LPND technique. Unilateral LPND was usually performed

according to the location of enlarged LPN or the main invasion
Frontiers in Oncology 03
direction of the primary tumor, while bilateral LPND was only

performed in bilateral LPN enlargement. The LPND was performed

in accordance with the JSCCR guidelines for all patients (13, 17).

The extent of the dissection included 4 areas: the internal iliac

lymph node, obturator lymph node, external iliac lymph node, and

common iliac lymph node (4).
Adjuvant therapy

Patients with stage III and high-risk stage II diseases (CRM ≤ 1

mm, pT4, tumor perforation, lymphatic invasion, perineural

invasion) received adjuvant chemotherapy within 4 to 6 weeks after

surgery. All patients treated with nCRT, irrespective of their

pathological stage, received 6 months of perioperative chemotherapy.
Follow-up procedure

Patients were followed-up every 3 months for the first 3 years

and every 6 months after 3 years. The examinations performed

during each follow-up included a physical examination, assessment

of tumor markers (CEA and CA19-9), and a CT of the chest,

abdomen, and pelvis. In addition, a total endoscopy was performed

annually. The endpoints of this study were 3-year LR-free survival

(LRFS) and 3-year LR rate.
Classification of LR area

All patients were followed for more than 3 years, so only LR

within 3 years were counted in this study. The LR sites were

classified into central pelvis area (CPA), pelvic plexus and

internal iliac area (PIA), or obturator area (OA) based on follow-

up image data as described by Shiraishi et al. (18) (Figure 1). LR

within the anastomosis region, presacral fascia, or perirectal soft

tissue away from the pelvic plexus and neurovascular bundle was

classified as CPA (Figure 2A), LR within the soft tissue area around

the pelvic plexus or neurovascular bundle or the region along the

internal iliac artery and veins was classified as PIA (Figure 2B), and

LR between the internal iliac artery and pelvic sidewall was

classified as OA (Figure 2C).
Statistical analysis

The continuous variables were expressed as mean ± standard

deviation and compared using the paired T-test or Mann–

Whitney’s U-test. The categorical variables are presented as

percentages, and the Chi-square test or Fisher’s exact test was

used to compare these variables. The 3-year cumulative LRFS was

calculated by the Kaplan–Meier method, and univariate analysis

was performed using the log-rank test. The statistically significant

variables in the univariate analysis were subsequently tested by

multivariate analysis using a Cox regression model. A P-value below

0.05 was considered statistically significant. The statistical package
frontiersin.org
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for social science (SPSS) software version 24.0 (IBM Inc., Armonk,

NY, USA) was used for statistical analysis.
Results

Patient characteristics

A total of 376 patients were eligible for the study, of whom 33

had LR and 343 did not have LR. The patients’ demographic data

and clinical characteristics are summarized in Table 1. The cT stage,

cN stage, enlarged LPN, cCRM, EMVI, and adjuvant therapy

differed significantly between the LR and non-LR groups. (P<0.05).
Surgical outcomes and
postoperative recovery

The surgical outcomes and postoperative recovery are shown in

Table 2. The majority of the patients (n=267, 71.0%) had

laparoscopic surgery as opposed to open surgery. The surgery

involved either a low anterior resection (n=192, 51.1%),
Frontiers in Oncology 04
abdominoperineal resection (n=147, 39.1%), Hartmann procedure

(n=12, 3.2%), or a total pelvic exenteration (n=25, 6.6%). There

were no significant differences in the operation type, resection site,

LPND procedure operation time, intraoperative blood loss,

postoperative complications, and length of hospital stay between

the LR and non-LR groups (P>0.05).
Pathological results

The pathological results between the LR and non-LR groups are

compared in Table 3. The proportion of patients in the LR group

with T3-T4 stage (90.9% versus 68.8%, P=0.008), N1-N2 stage

(78.8% versus 45.2%, P<0.001), poor differentiation (42.4% versus

25.7%, P=0.039), and perineural invasion (60.6% versus 36.7%,

P=0.007) was significantly higher than that in the non-LR group.
Preoperative risk factors for LR and LRFS

The median follow-up period for the entire group was 57

months. The incidence of 3-year LR was 8.8% (33/376), and the

estimated 3-year LRFS rate was 90.1% (Figure 3A). The univariate

and multivariate analyses of the preoperative risk factors

influencing LRFS are presented in Table 4. The 3-year LRFS in

positive cCRM patients was significantly worse than patients with

negative cCRM (92.3% versus 81.3%, P=0.003) (Figure 3B).

Univariate analysis demonstrated that enlarged LPN, histology,

EMVI, cCRM, cT stage, and cN stage were the preoperative

predictors for LRFS (P<0.05). Multivariate analysis revealed

positive cCRM (HR: 4.94; 95% CI, 1.75-13.94; P=0.003) as an

independent prognostic factor for LRFS.
LRFS and LR according to cCRM status,
tumor site resection, and
preoperative treatment

The most common LR site was PIA (n=18, 54.5%), followed by

CPA (n=13, 39.4%) and OA (n=2, 6.1%). Table 5 summarizes the

findings of the subgroup analysis evaluating the relationship

between LR site and cCRM. The proportion of positive cCRM in

patients with LR in the CPA (8.3% vs 2.3%, P=0.022) and PIA
FIGURE 2

Follow-up image data of local recurrence areas. (A) Central pelvis area case identified the local recurrence on presacral fascia. (B) Pelvic plexus and
internal iliac area case identified the local recurrence between the right pelvic plexus and the internal iliac artery. (C) Obturator area case identified
the local recurrence between internal iliac artery and pelvic side wall.
FIGURE 1

Local recurrence areas. Local recurrence was classified into 3 areas:
CAP, central pelvic areal; P/V, prostate or vagina; SB, sacrum bone;
PIA, pelvic plexus and internal iliac area; NVB, neurovascular bundle;
PP, pelvic plexus; IIA, internal iliac artery; OA, obturator area; IB,
ischial bone.
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(13.9% vs 2.6%, P<0.001) were significantly higher, suggesting that

LR in these two areas were associated with positive cCRM. LR in the

OA was not associated with positive cCRM. However, the number

of LR events in the OA was too small.

Table 6 shows the LR and cCRM status according to the

preoperative treatment. LR was observed in 18 (7.3%) of the 248

patients treated with upfront surgery, 10 (19.6%) of the 51 patients

treated with NAC, and 5 (6.5%) of the 77 patients treated with

nCRT. Patients who underwent nCRT had a lower LR rate.

However, it is important to note that the cCRM positive rate in

patients who underwent nCRT (n=28, 36.4%) was higher than that

of patients treated with upfront surgery (n=35, 14.1%) and NAC

(n=12, 23.5%). In addition, among patients with positive cCRM, the

LR rate in patients who underwent nCRT remained low

(n=3, 10.7%).
Discussion

The JCOG0212 trial demonstrated the benefits of LPND in

LALRC patients in reducing LR in the lateral pelvic compartment

following TME (5). However, even in patients with negative surgical
TABLE 1 The demographic data and clinical characteristics between LR
and non-LR groups.

Characteristics LR
(n=33)

Non-LR
(n=343)

P

Age at operation (y, mean
± SD)

54.1 ± 12.2 57.2 ± 11.3 0.143

Gender (%) 0.340

Male 18 (54.5) 216 (63.0)

Female 15 (45.5) 127 (27.0)

BMI (Kg/m2,mean ± SD) 23.3 ± 2.4 24.5 ± 5.6 0.228

ASA score (%) 1.000

I-II 32 (97.0) 333 (97.1)

III 1 (3.0) 10 (2.9)

Preoperative CEA level (ng/ml) 0.723

<5 22 (66.7) 218 (63.6)

≥5 11 (33.3) 125 (36.4)

Distance from AV (cm, mean
± SD)

4.3 ± 2.5 4.8 ± 2.4 0.333

Preoperative treatment 0.013

None 18 (54.5) 230 (67.1)

Preoperative chemotherapy 10 (30.3) 41 (12.0)

Preoperative
Chemoradiotherapy

5 (15.2) 72 (20.9)

cT stage (%) 0.022

T1-T2 0 (0) 44 (12.8)

T3-T4 33 (100.0) 299 (87.2)

cN stage (%) 0.012

N0 3 (9.1) 102 (29.7)

N1-N2 30 (90.9) 241 (70.3)

Enlarged LPN 0.042

Presence 19 (57.6) 135 (39.4)

Absence 14 (42.4) 208 (60.6)

EMVI 0.011

Positive 10 (30.3) 47 (13.7)

Negative 23 (69.7) 296 (86.3)

cCRM <0.001

Positive 17 (51.5) 58 (16.9)

Negative 16 (48.5) 285 (83.1)

Adjuvant therapy 0.027

Presence 29 (87.9) 239 (69.7)

Absence 4 (12.1) 104 (30.3)
TABLE 2 The surgical outcomes and postoperative recovery between LR
and non-LR groups.

Characteristics LR
(n=33)

Non-LR
(n=343)

P

Operation type 0.303

Open 7 (21.2) 102 (29.7)

Laparoscopic 26 (78.8) 241 (70.3)

Surgical procedure 0.271

Low anterior resection 12 (36.4) 180 (52.5)

Abdominoperineal resection 17 (51.4) 130 (37.9)

Hartmann procedure 2 (6.1) 10 (2.9)

Total pelvic exenteration 2 (6.1) 23 (6.7)

LPND procedure 0.497

Unilateral dissection 19 (57.6) 218 (63.6)

Bilateral dissection 14 (42.4) 125 (36.4)

Operation time (min, mean
± SD)

303.3
± 82.1

290.4
± 112.1

0.519

Estimated blood loss (ml, mean
± SD)

214.6
± 269.0

237.2
± 379.8

0.739

Postoperative complications 0.695

Presence 9 (27.3) 83 (24.1)

Absence 24 (72.7) 260 (75.9)

Total hospital stay (day, mean
± SD)

12.3 ± 12.0 13.9 ± 12.6 0.695
fr
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margins, the LR rate remains high at 5% to 10% after TME with

LPND for LALRC patients (5, 10). Therefore, this study aimed to

explore the preoperative risk factors associated with LR after TME

with LPND. In addition, the LR sites were also classified and
Frontiers in Oncology 06
evaluated in detail to selected appropriate comprehensive

management approach in specific patients.

Primarily, our study demonstrated that the 3-year LRFS in

positive cCRM patients was significantly worse than that in patients

with negative cCRM. (92.3% versus 81.3%, P=0.003). A positive

cCRMwas identified as an independent prognostic factor (HR: 4.94;

95% CI, 1.75-13.94; P=0.003) for LRFS. In addition, the highest LR

rate occurred in the PIA (n=18, 54.5%), while LR in the OA (n=2,

6.1%) was the least common. Patients with positive cCRM had a

high LR rate in the PIA and CPA but not in the OA. LPND followed

by nCRT might effectively reduce the risk of LR in the PIA and

CPA, especially in cases with positive cCRM.

Lateral lymphatic drainage is one of the most common

metastatic pathways for tumors located below the peritoneal

reflection. Our previous study demonstrated that patients with

pathologically confirmed LPN metastasis could achieve

satisfactory local control through LPND (19). This study

identified LPN enlargement in 154 (40.9%) preoperative MRIs,

which were subsequently confirmed by pathology in 83 (22.1%)

patients. Univariate analysis showed that LPN enlargement was

associated with worse LRFS (P=0.004). However, multiple lymph

node metastases, poor differentiation, positive cCRM, and other

adverse pathological factors can increase the risk of LR after surgery.

Enlarged LPN was not an independent prognostic factor for LRFS

after the above confounders were eliminated by multivariate

analysis, suggesting that LPND can achieve satisfactory local

control for patients with enlarged LPN.

Studies have shown that the accuracy of the preoperative cCMR

assessment on MRI is comparable to that of the pathological gold

standard (14, 18, 20). The present study revealed that positive

cCRM was significantly associated with LR after LPND in patients

with LALRC. Furthermore, the LR rate in the lateral pelvic area,

except for LR in the OA, was high after LPND, especially in patients

with positive cCRM. These findings suggest that the LPND

procedure within the OA is easier to perform, minimizing the

risk of residual microscopic disease after surgery. The lower local

control rates in the PIA after TME with LPND in patients with

positive cCRM could be attributed to cancer cells remaining in the

pelvic plexus area when the tumor penetrates the proper fascia of

the rectum via the lateral pathway. The LPND procedure that
TABLE 3 Pathological results between LR and non-LR groups.

Characteristics LR
(n=33)

Non-LR
(n=343)

P

(y)pT stage 0.008

T0-T2 3 (9.1) 107 (31.2)

T3-T4 30 (90.9) 236 (68.8)

(y)pN stage <0.001

N0 7 (21.2) 188 (54.8)

N1-N2 26 (78.8) 155 (45.2)

Histologic grade 0.039

Moderate 19 (57.6) 255 (74.3)

Poor/Mucinous/signet 14 (42.4) 88 (25.7)

Pathological LPNM 0.233

Presence 10 (30.3) 73 (21.3)

Absence 23 (69.7) 270 (78.7)

CRM status 0.188

Positive 4 (12.1) 17 (5.0)

Negative 29 (87.9) 326 (95.0)

Perineural invasion 0.007

Presence 20 (60.6) 126 (36.7)

Absence 13 (39.4) 217 (63.3)

Lymphatic invasion 0.057

Presence 15 (45.5) 101 (29.4)

Absence 18 (54.5) 242 (70.6)

LPNs removed (n, mean ± SD) 7.3 ± 4.9 9.0 ± 6.2 0.120

Mesorectal LN removed (n,
mean ± SD)

16.8 ± 6.7 17.4 ± 8.2 0.422
A B

FIGURE 3

(A) Kaplan-Meier curves for local recurrence rate in all patients. (B) Kaplan-Meier curves for local recurrence rate in cCRM-positive and cCRM-
negative patients. LRFS, local recurrence free survival; cCRM, clinical circumferential resection margin.
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preserves the pelvic plexus may increase the possibility of residual

tumor tissue omission, potentially increasing the risk of recurrence

in this area. Therefore, multidisciplinary strategies should be

considered for patients with positive cCRM to improve local

control in the lateral pelvic area (PIA), except for the OA.

In this study, all enrolled patients were followed for at least 36

months, and the median follow-up period for the entire group was

57 months. Because the median follow-up was less than 5 years,

therefore, the endpoints of this study were 3-year LRFS and 3-year

LR rate. The literature has reported that the 3-year LR rate of
Frontiers in Oncology 07
patients with LALRC after R0 resection is 5%-14% (21–23). This

study also included patients with LALRC (cT4, cN2, or clinical

suspected LPN metastasis), and 3-year LR rate after radical surgery

was 8.8%, which was basically consistent with previous literature

reports. Neoadjuvant therapy has positive prognostic value and

significance in patients with LALRC (24, 25). From 2009 to 2010,

Poulsen et al. treated 479 (29%) of 1633 patients with LALRC in

Denmark, and only 68 patients (4.2%) developed local recurrence

within 3 years, reflecting the satisfactory local control effect of

neoadjuvant therapy (26). In present study, we also analyzed the
TABLE 4 The univariate and multivariate analyses of the preoperative risk factors influencing LRFS.

Variables

Local recurrence-free survival

Univariate analysis Multivariate analysis

HR (95%CI) P HR (95%CI) P

Gender: male/female 0.67 (0.34-1.34) 0.259

Age at operation (≥65/<65years) 0.68 (0.28-1.64) 0.384

CEA level (>5/≤5 ng/L) 1.13 (0.55-2.33) 0.748

Distance from anal verge (>5/≤5 cm) 0.58 (0.26-1.29) 0.184

Preoperative treatment (yes/no) 1.09 (0.69-1.72) 0.718

None

Preoperative chemotherapy 1.90 (0.88-4.11) 0.105

Preoperative Chemoradiotherapy 1.46 (0.35-2.41) 0.464

Enlarged LPN 2.80 (1.39-5.64) 0.004 1.83 (0.69-4.86) 0.226

Histology ( Poor, Mucinous or signet/moderate) 2.59 (1.16-5.80) 0.021 1.88 (0.79-4.47) 0.152

EMVI (Positive/negative) 2.38 (1.15-4.92) 0.019 1.67 (0.49-5.65) 0.409

cCRM (Positive/negative) 2.81 (1.41-5.62) 0.003 4.94 (1.75-13.94) 0.003

cT stage 1.73 (1.05-2.99) 0.048 0.86 (0.46-1.60) 0.630

T1-T2 Reference Reference

T3 2.03 (0.77-5.36) 0.153 1.24 (0.49-3.35) 0.626

T4 2.85 (1.28-8.70) 0.010 1.86 (0.91-7.32) 0.102

cN stage

N0 Reference Reference

N1 1.77 (0.77-4.11) 0.181 0.89 (0.27-2.29) 0.840

N2 2.71 (1.19-6.17) 0.017 1.22 (0.43-3.41) 0.712
TABLE 5 Relationship between LR area and cCRM.

Local
recurrence area

cCRM P

Positive
(n=72)

Negative
(n=304)

Central pelvis area 6 (8.3) 7 (2.3) 0.022

Pelvic plexus and internal
iliac area

10 (13.9) 8 (2.6) <0.001

Obturator area 1 (1.4) 1 (0.3) 0.347
TABLE 6 LR and cCRM status according to preoperative treatment.

Local
recurrence area

Preoperative treatment

None
(n=248)

NAC
(n=51)

NCRT (n=77)

Local recurrence 18 (7.3) 10 (19.6) 5 (6.5)

cCRM positive 35 (14.1) 12 (23.5) 28 (36.4)

Local recurrence in
cCRM positive

10/35 (28.6) 4/12 (33.3) 3/28 (10.7)
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relationship between different preoperative treatment models and

LR and found that patients with nCRT (6.5%) had a significantly

lower LR rate than patients who underwent NAC (19.6%) and

upfront surgery (7.3%), even if the proportion of positive cCRM

was higher in patients with nCRT (36.4%). In addition, nCRT still

has an advantage over NAC in terms of local control in

patients with positive cCRM (10.7% versus 33.3%). Similarly, a

previous study reported that NAC could not control the LR in

patients with a high risk of recurrence (27). In addition, Shiraishi

et al. also revealed that LALRC patients with positive cCRM

required nCRT instead of NAC to decrease LR (15). Therefore,

nCRT should be considered as preoperative treatment in LALRC

patients with positive cCRM.
Limitations

Our study has several limitations that have to be acknowledged.

First of all, due to the limited number of participants, the study is

prone to selection bias caused by variations in the population

characteristics, surgical quality, and treatment strategies. The

retrospective multicenter nature of the study may also limit the

generalizability of the research findings. However, all three

institutions involved in the study were tertiary hospitals from the

Chinese Lateral Lymph Node Collaboration group. Therefore the

treatment concept and technology can fully reflect the current

diagnosis and treatment level of LPN metastasis in China.

Moreover, the proportion of patients undergoing open surgery

was higher in earlier years, and more recently the proportion

undergoing laparoscopic surgery was higher. Changes in medical

technology and treatment strategies can lead to different outcomes.

In addition, while the indications for NAC and nCRT are similar,

the surgeons’ preference for treatment may have influenced the

research findings. Furthermore, since the study was performed over

8 years, the continuous development and updating of laparoscopic

equipment and technology may have influenced the results of this

study. Finally, the median follow-up time of the whole study was

only 37 months, so we only calculate 3-year LRFS. A longer follow-

up period is required to identify the long term impact of these

treatments on LR and survival.
Conclusions

The present study showed that positive cCRM is an

independent risk factor for LR after TME with LPND in patients

with LALRC. LPND is effective and adequate for local control in OA

regardless cCRM status. However, for LALRC patients with positive

cCRM, nCRT should be considered before LPND to further reduce

LR in the PIA and CPA regions.
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