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Abstract
Objective: Additional surgery is considered for patients at high risk for lymph node metastasis (LNM) after

local resection for early rectal cancer. Several factors are considered as indications for additional surgery,

although there are currently no definitive criteria. This study aimed to clarify the need for additional sur-

gery based on the number of risk factors for LNM and to evaluate the significance of submucosal invasion

on recurrence.

Methods: Patients with early rectal cancer harboring risk factors for LNM who underwent local resection

between March 2005 and December 2016 were retrospectively analyzed. Associations among the number of

risk factors, prognosis, and additional treatment after local resection were investigated.

Results: A total of 29 eligible patients were classified into the surgery (n = 10), chemoradiotherapy (n =

7), and no-additional-treatment (NAT, n = 12) groups. Among the 29 patients, 15 patients (52%) with only

one risk factor did not relapse. The NAT group harbored fewer risk factors for LNM, and 8 of the 12 pa-

tients (67%) had only deep submucosal invasion. Local recurrence occurred in one patient in the chemora-

diotherapy group. The estimated 5-year overall survival rates were 88.9%, 75.0%, and 81.5% in the surgery,

chemoradiotherapy, and NAT groups, respectively. There were no disease-specific deaths in the overall co-

hort.

Conclusions: In the present study, no recurrence occurred in patients who did not receive additional sur-

gery with deep submucosal invasion as the only risk factor. A multicenter investigation is necessary to con-

firm the safety of nonsurgical options.
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Introduction

The number of local resections performed for early rectal

cancer has increased in recent years, and most patients with

T1 colorectal cancer can be cured by local resection[1,2].

However, lymph node metastasis (LNM) occurs in approxi-
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mately 10% of patients with T1 colorectal cancer[3-6].

Therefore, additional surgery is considered in patients at

high risk for LNM after local resection[3,7]. According to

the guidelines of the Japanese Society for the Cancer of the

Colon and the Rectum (JSCCR), European Society for

Medical Oncology, and the National Comprehensive Cancer

Network, several factors that should be considered as risk

factors for LNM or cancer recurrence include positive verti-

cal margins, lymphatic or venous invasion, high-grade tumor

budding, deep tumor invasion (�1,000 μm) of the submu-

cosa, and poorly differentiated, mucinous, or signet-ring cell

tumors[7-9]. These factors have been discussed during

patient-clinician communications, alongside age and comor-

bidities[10]. However, additional surgery in patients at high

risk for recurrence is controversial because the current crite-

ria for additional surgery are not definitive. Furthermore, ad-

ditional surgery for rectal cancer, such as low anterior resec-

tion and abdominoperineal resection, may be too invasive

for patients with early rectal cancer as these approaches are

associated with high rates of short- and long-term morbidi-

ties including anastomotic leakage, bleeding, and sexual or

urinary dysfunction[11-13]. Therefore, some patients choose

observation rather than additional surgery, and adjuvant

chemoradiotherapy has been recently discussed for high-risk

patients who wish to avoid additional surgery[14,15]. How-

ever, the outcomes of patients who do not undergo addi-

tional surgery remain unclear. This study aimed to assess the

outcomes of these patients and to investigate the need for

additional surgery based on the number of risk factors in pa-

tients with early rectal cancer.

Methods

Patients

This descriptive, exploratory analysis of a single-center

series included patients who underwent local resection for

pathological stage T1 rectal cancer between March 2005 and

December 2016. Patients with rectal cancer located in RS,

Ra, and Rb were included in the study[16]. The exclusion

criteria were 1) advanced cancer invading beyond the mus-

cularis propria, 2) cancer without any high-risk factors, and

3) clinical LNM on computed tomography (CT) images as-

sessed by a multidisciplinary team before additional treat-

ment. In the present study, endoscopic submucosal dissec-

tion (ESD), endoscopic mucosal resection (EMR), and tran-

sanal minimally invasive surgery (TAMIS) were defined as

procedures for local resection[17,18]. The choice of local re-

section procedure was based on several factors including tu-

mor size, tumor location, patient age, and comorbidities.

The study was approved by the Ethics Committee of Kyoto

University (certified number: R1447). Individual consent

was not required because of the retrospective nature of the

study.

Treatment and follow-up

Additional surgery was recommended for patients with

risk factors according to the JSCCR guidelines. In patients

who wished to avoid surgery, the decision to undergo treat-

ment with chemoradiotherapy or to undergo observation was

based on the number of risk factors, the type of risk factors,

and patient preferences. All patients were followed every 3

months for the first 3 years after completion of additional

treatment. Physical and digital examination, colonoscopy,

chest and abdominal CT, and blood test for carcinoembry-

onic antigen were performed according to the surveillance

schedule of the JSCCR guidelines[7]. Magnetic resonance

imaging was not routinely performed. Patients without signs

of recurrence after the first 3 years were followed every 6

months thereafter.

Risk stratification

The patient characteristics and details of additional treat-

ments were retrospectively reviewed using data obtained

from the electronic medical records. The patient characteris-

tics included age, sex, tumor size, grade of tumor budding,

tumor differentiation, lymphatic and venous invasion, verti-

cal and horizontal margins of the resected specimen, and tu-

mor depth. Presence of the following risk factors was deter-

mined in all patients: positive vertical margins, lymphatic or

venous invasion, high-grade tumor budding, deep tumor in-

vasion (�1,000 μm) of the submucosa, and poorly differen-

tiated, mucinous, or signet-ring cell tumors. The grade of tu-

mor budding was missing in three patients.

Statistical analysis

Categorical variables were described as frequencies and

percentages and analyzed using Fisher’s exact test. Continu-

ous variables were described as medians with ranges and

analyzed using the Kruskal-Wallis test. Overall survival (OS)

and relapse-free survival (RFS) were estimated using the

Kaplan-Meier method and analyzed using the log-rank test.

OS was defined as the time from the date of initial local re-

section to the date of death. RFS was defined as the time

from the date of local resection to the date of recurrence or

death due to any cause. Imputation for tumor budding to

create a worst-case scenario was performed as a sensitivity

analysis. All statistical analyses were performed with R ver-

sion 3.4.4[19]. All P values were two-sided, and a P value <

0.05 was considered to be statistically significant.

Results

Patient characteristics

A total of 35 patients who underwent local resection for
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Figure　1.　Flow diagram for patient selection.

T1 rectal cancer were identified among 593 patients with

rectal cancer treated during the study period. After the ex-

clusion of 6 patients with no risk factors for recurrence, a

total of 29 patients harboring risk factors for LNM were in-

cluded in the study (Figure 1). The patient characteristics

are listed in Table 1. The local resection approaches were

ESD, EMR, and TAMIS in 17 (59%), 9 (31%), and 3 (10%)

patients, respectively. The median follow-up period was 35

(range: 12-111) months. In the overall cohort of 29 patients,

15 (52%), 7 (24%), 4 (14%), and 3 (10%) patients harbored

1, 2, 3, and 4 risk factors, respectively. Of note, 12 of the

15 patients with one risk factor had deep submucosal inva-

sion (Figure 2).

Details of additional treatments

In the present study cohort, 10 patients (35%) underwent

surgery, and 7 patients (24%) underwent chemoradiotherapy

as additional treatment. The remaining 12 patients (41%) did

not receive additional treatment (no-additional-treatment

[NAT] group) (Table 2). In the surgery group, six patients

underwent laparoscopic low anterior resection, whereas four

patients underwent laparoscopic intersphincteric resection. In

all patients, postoperative pathological findings indicated no

residual tumor cells in the resected specimens. Minor anas-

tomotic leakage occurred in two patients who underwent in-

tersphincteric resection. Details of patients in the chemora-

diotherapy group are presented in Table 3. In patients with

clear resection margins, 45-50.4 Gy was delivered in 25-28

fractions to the mesorectum and pelvic side walls where mi-

croscopic involvement was a concern. In patients with posi-

tive vertical margins, boost radiotherapy up to a total dose

of 58-59.8 Gy was administered. Concurrent chemotherapy

was 5-FU until 2011 and capecitabine from 2012, except for

one patient who was administered irinotecan because a regi-

men for advanced cancer was considered appropriate for a

positive vertical margin.

Details of risk factors

The number of risk factors was larger in the surgery and

chemoradiotherapy groups than in the NAT group (P =

0.007) (Table 2). Eleven of the 12 patients in the NAT

group harbored one risk factor, including eight patients with

deep tumor invasion and three patients with lymphatic or

venous invasion (Figure 2). High-grade tumor budding and

poorly differentiated tumors were not observed in the NAT

group. In sensitivity analysis with the worst-case scenario,

the number of risk factors remained larger in the surgery

and chemoradiotherapy groups than in the NAT group (P =

0.012).

Survival analysis based on additional treatments

In the chemoradiotherapy group, local intraluminal recur-

rence, following the completion of chemoradiotherapy, oc-

curred 11 months after local resection in one patient with

multiple risk factors including positive vertical margins. The

patient did not undergo salvage surgery because of comor-

bidities and died from hepatocellular carcinoma 31 months

following the local resection. There were no distant metasta-

ses in any of the study patients. During the study period,

five patients (17%) died from causes other than rectal cancer

recurrence, including myocardial infarction, lung cancer, he-

patocellular carcinoma, and ureteral cancer. The 5-year OS

rates were 88.9% (95% confidence interval [CI]: 70.6-100),

75.0% (95% CI: 42.6-100), and 81.5% (95% CI: 61.1-100)

in the surgery, chemoradiotherapy, and NAT groups, respec-

tively (P = 0.825) (Figure 3). Conversely, the 5-year RFS
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Figure　2.　Details of risk factors in patients with one risk factor.

LY, lymphatic invasion; V, venous invasion; SM1000, submucosal

invasion ≥ 1,000 μm; SG, surgery group; CRG, chemoradiotherapy

group; NATG, no additional treatment group

Table　1.　Patient Characteristics.

No. of patients 29

Age (years), median (range) 68 (35-82)

Follow-up time (months), median (range) 35 (12-111)

Tumor size (mm), median (range) 18 (5-52)

Females, n (%) 9 (31)

Local resection procedure, n (%)

ESD 17 (59)

EMR  9 (31)

TAMIS  3 (10)

Tumor configuration, n (%)

Pedunculated 13 (46)

Non-pedunculated 15 (54)

Tumor location, n (%)

RS  4 (14)

Ra  6 (21)

Rb 19 (66)

Pathology findings, n (%)

Submucosal invasion ≥ 1,000 μm 25 (86)

Positive vertical margin  7 (24)

Lymphatic invasion  6 (21)

Venous invasion  9 (31)

Budding grade 2/3  3 (10)

Poorly differentiated, mucinous, or signet-ring cell tumors  3 (10)

No. of risk factors, n (%)

1 15 (52)

2  7 (24)

3  4 (14)

4  3 (10)

Abbreviations: ESD, endoscopic submucosal dissection; EMR, endoscopic mucosal 

resection; TAMIS: transanal minimally invasive surgery

rates were 88.9% (95% CI: 70.6-100), 85.7% (95%CI: 63.3-

100), and 81.5% (95%CI: 61.1-100) in the surgery,

chemoradiotherapy, and NAT groups, respectively (P =

0.867) (Figure 3). There were no disease-specific deaths in

the overall study cohort.

Discussion

In the present study, we investigated the association be-

tween the number of risk factors for LNM and additional

treatment approaches after local resection. Patients with one

risk factor for LNM tended to receive no additional treat-

ment, whereas those with multiple risk factors were more

likely to undergo surgery or chemoradiotherapy. There were

no disease-specific deaths in any of the groups and no sig-

nificant differences in OS and RFS among the three groups.

Several guidelines, which suggest the aforementioned risk

factors for LNM, also indicate that additional surgery may

not always be necessary in patients with deep submucosal

invasion �1,000 μm[7-9]. In the present study, 8 of the 12

patients in the NAT group who harbored deep submucosal

invasion �1,000 μm as the only risk factor were free from

recurrence without additional treatment. Our analysis based

on the number of risk factors revealed that 15 patients with

one risk factor, including 12 patients with deep submucosal
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Figure　3.　Kaplan-Meier survival curves.

SG, surgery group; CRG, chemoradiotherapy group; NATG, no additional treatment group

Table　2.　Clinical Characteristics.

Surgery 

group

Chemoradiotherapy 

group

No-additional-treatment 

group
P value

Number of patients 10 7 12

Age (years), median (range)   65 (48-81)    68 (35-82) 70.5 (57-82) 0.362

Follow-up time (months), median (range) 32.5 (21-89)    31 (12-63)  48.5 (14-111) 0.433

Tumor size (mm), median (range)  21 (5-40) 18.5 (8-35)  15 (10-52) 0.964

Female, n (%)  5 (50) 1 (14)  4 (33) 0.382

Recurrence, n (%) 0 (0) 1 (14) 0 (0) 0.241

Pathology findings, n (%)

Submucosal invasion ≥ 1,000 μm  9 (90)  7 (100)  9 (75) 0.415

Positive vertical margin  4 (40) 2 (29) 1 (8) 0.224

Lymphatic invasion  2 (20) 2 (29)  2 (17) 0.854

Venous invasion  5 (50) 3 (43) 1 (8) 0.077

Budding grade 2/3  2 (20) 1 (14) 0 (0) 0.315

Poorly differentiated, mucinous, or signet-ring cell tumors  2 (20) 1 (14) 0 (0) 0.315

Number of risk factors, n (%)  0.007

1  2 (20) 2 (29) 11 (92)

2  4 (40) 2 (29) 1 (8)

3  2 (20) 2 (29) 0 (0)

4  2 (20) 1 (14) 0 (0)

Table　3.　Characteristics of Patients Who Underwent Chemoradiotherapy.

Sex Age Histology

Radiation 

dose

 (Gy)

Concomitant 

chemotherapy†

Fraction 

(times)

Diameter 

(mm)

Depth of 

submucosal 

invasion

VM

Budding 

grade 

2/3

LY V
Number 

of risks
Recurrence

Male 82 Tub 59.4 5-FU 33 15 ≥1,000 μm + - + + 4 Local

800 mg/body

Male 74 Tub 45 Cape 1650 mg/m2 25 16 7,000 μm - - - - 1 -

Female 54 Tub 50.4 Cape 1650 mg/m2 28 35 ≥1,000 μm - - - - 1 -

Male 68 Tub 45 Cape 1650 mg/m2 25 21 4,000 μm - + + - 3 -

Male 67 Tub 45 Cape 1650 mg/m2 25  8 5,200 μm - - - + 2 -

Male 74 Tub 58 CPT-11 60 mg/m2 29 unknown ≥1,000 μm + - - + 3 -

S-1 120 mg/body

Male 35 Por 45 Cape 1650 mg/m2 25 30 ≥1,000 μm - - - - 2 -

Abbreviations: VM, vertical margin; LY, lymphatic invasion; V, venous invasion; Cape, capecitabine; 5-FU, 5-fluorouracil; Tub, tubular adenocarcinoma; Por, 

poorly differentiated adenocarcinoma

† Daily chemotherapy dose
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invasion alone, did not relapse regardless of additional treat-

ment. These results suggest that the impact of deep submu-

cosal invasion on LNM might be different from the impact

of other risk factors. Although lymphatic or venous invasion,

high-grade tumor budding, and poorly differentiated, muci-

nous, or signet-ring cell tumors are direct risk factors for

LNM, deep submucosal invasion might be a sentinel and not

a direct risk factor for LNM. The risk is higher for a tumor

extending into the submucosal layer of the rectum to en-

counter and invade the numerous vessels residing in the sub-

mucosal tissue[20]. However, lymphatic vessels are less

dense in the deepest two-thirds than in the superficial one-

third of the submucosa[20]. In addition, the number and size

of blood vessels do not increase with the depth of submu-

cosa[21]. Therefore, deep submucosal invasion without lym-

phatic or venous invasion cannot explain the increased risk

of LNM, and deep submucosal invasion alone may not be a

direct risk factor for LNM. Furthermore, a recent study re-

ported that the proportion of pathological LNM was only

1.3% (95% CI: 0.6%-2.5%) in patients with pathological T1

colorectal cancer harboring only deep submucosal inva-

sion[22,23]. Given that there were no disease-specific deaths

in the present study cohort, patients with deep submucosal

invasion alone might not require additional treatment after

local resection, although careful observation is mandatory.

In the present study, chemoradiotherapy was administered

in patients who wished to avoid surgery despite multiple

risk factors. Among seven patients who underwent chemora-

diotherapy, one patient who had four risk factors, including

positive vertical margins, developed local recurrence, which

was limited to the rectum and could potentially be surgically

salvaged. However, the patient was clinically vulnerable

with multiple comorbidities, and salvage surgery was not

performed. Conversely, the other patient with positive verti-

cal margins did not relapse during the 2-year follow-up pe-

riod. The efficacy of chemoradiotherapy may depend on the

responsiveness of the tumor. The outcomes of patients with

positive vertical margins who avoid surgery can be evaluated

only in retrospective studies because of the rarity of the

clinical condition and the ethical issues related to prospec-

tive studies, highlighting the value of retrospective series.

Consideration of risk factors other than positive vertical

margins suggests that the risk of local recurrence is higher

in patients with pathological T1 rectal cancer than in those

with pathological T1 colon cancer in the absence of addi-

tional treatment[24]. In a large series of patients with pT1

rectal tumors, pathological LN metastases were more com-

mon in the rectal cancer than in the colon cancer[25]. How-

ever, chemoradiotherapy might aid in preventing local recur-

rence in rectal cancer[14]. To achieve organ preservation,

chemoradiotherapy might be a suitable substitute for radical

surgery in patients with few risk factors, although the cur-

rent series with a small number of cases cannot provide con-

clusive evidence.

The present study has several limitations. First, the study

was retrospectively conducted at a single center and in-

cluded a small series of patients, and selection bias cannot

be denied. Second, the median observational period of 35

months was relatively short and that of the chemoradiother-

apy group was shorter than those of the other groups, and

the long-term outcomes were not evaluated. Third, pelvic

magnetic resonance imaging was not routinely used for the

assessment of staging and recurrence. We acknowledge that

the study sample size was too small to reach conclusive re-

sults. However, identification of low-risk patients is an ur-

gent task because of the paucity of evidence on alternative

treatment approaches in patients with early rectal cancer. It

is, therefore, important for one to conduct additional retro-

spective series before initiating large-scale studies.

In conclusion, no recurrence occurred in patients who did

not receive additional surgery with deep submucosal inva-

sion as the only risk factor. Since the number of patients di-

agnosed with early rectal cancer is small, a multicenter col-

laborative study is important for confirmation of the current

study’s conclusions.
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