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Purpose: Local excision (LE) is an alternative initial treatment for clinical T1 rectal cancer, and has avoided potential 
morbidity. This study aimed to evaluate the clinical outcomes of LE compared with total mesorectal excision (TME) for 
clinical T1 rectal cancer.
Methods: Between January 2000 and December 2011, we retrospectively reviewed from multicenter data in patients with 
clinically suspected T1 rectal cancer treated with either LE or TME. Of 1,071 patients, 106 were treated with LE and 965 
were treated with TME. The data were analyzed using propensity score matching, with each group comprising 91 patients.
Results: After propensity score matching, the median follow-up time was 60.8 months (range, 0.6–150.6 months). After 
adjustment for the necessary variables, patients who underwent LE showed a significantly higher local recurrence rate 
than did those who underwent TME; however, there were no differences in disease-free survival and overall survival. In 
the multivariate analysis, age (hazard ratio [HR], 9.620; 95% confidence interval [CI], 3.415–27.098; P < 0.001) and angio-
lymphatic invasion (HR, 3.63; 95% confidence interval, 1.33–9.89; P = 0.012) were independently associated with overall 
survival. However, LE was neither associated with overall survival nor disease-free survival.
Conclusion: LE for clinical T1 rectal cancer yielded a higher local recurrence rate than did TME. Nevertheless, LE provided 
comparable overall survival rate and can be proposed as an optional treatment in terms of organ-preserving strategies. 
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INTRODUCTION

Since the adoption of the concept of total mesorectal excision 
(TME), it has become the standard treatment for rectal cancers. 
TME involves the specification of precise definitions of distal 
margin, circumferential margin, and minimum number of ex-
cised lymph nodes, which lead to better oncological outcomes; 
however, many authors reported significant morbidity rates in the 
form of anastomotic leakage, genitourinary complications, and 
the need for temporary or permanent stoma [1-3]. Recent ad-
vances in screening colonoscopy have made it feasible to achieve 
early detection of rectal cancers and influenced to a large extent 
the shift in treatment plans seeking to minimize the morbidity 
rate associated with radical surgery. Local excision (LE) of clinical 
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T1 (cT1) rectal cancer is an attractive option due to its potential 
advantages, such as better anorectal function, lower morbidity, 
and mortality, compared with TME. Additionally, LE avoids un-
necessary wide rectal resection and decrease harmful complica-
tions, especially, in elderly or comorbid populations. However, on 
the other hand, there is a substantial risk of local recurrence or 
systemic metastasis in patients without additional treatment after 
LE and increased morbidity associated with surgical complica-
tions can be warned in the LE group when they received a radical 
surgery for local recurrence [4].

Although many authors have reported that the risk of lymph 
node metastasis is about 20% in stages T1 and even T2 rectal can-
cer, nearly 80% of these patients underwent radical surgery for no 
good reason. Many guidelines recommended LE for stage T1 rec-
tal cancer without lymph node or distant organ metastasis; how-
ever, there is no consensus regarding the appropriate treatment 
for stage T2 rectal cancer [5, 6]. You et al. [7] reported that among 
patients with stage T1 tumors, there was a higher local recurrence 
rate after LE than after TME; however, the 5-year overall survival 
rates were the same. Regarding stage T2 rectal cancers, patients 
who received LE showed worse oncologic outcomes than those 
who received TME [7-9]. 

In spite of the recent technologies that are utilized in preopera-
tive staging modalities such as endoscopic imaging, chest and ab-
dominopelvic computed tomography (CT), pelvic magnetic reso-
nance imaging, and rectal ultrasonography, it seems quite difficult 
to distinguish between stages T1 and T2 rectal cancers preopera-
tively. The risk of lymph node metastasis in stage T1 rectal cancer 
is 12.7% to 14.5% and that of stage T2 rectal cancer is 18.4% to 
23.9%. This is correlated with the depth of tumor invasion, poor 
differentiation, angiolymphatic invasion, venous invasion, and 
perineural invasion, and also has a major influence on the dis-
ease-free and overall survival rates [10-12]. Some authors re-
ported that LE and TME for early rectal cancers have comparable 
benefits, but with a lower morbidity rate after LE; they also re-
ported that LE should be followed by a strict surveillance protocol 
[7]. We designed this study to evaluate the oncologic outcomes 
following both LE and TME for cT1 rectal cancers with great in-
terest in determining the risk factors associated with recurrence. 

METHODS

Patients and data collection
We retrospectively reviewed the medical records of patients who 
underwent LE or TME for cT1 rectal cancer with pathologically 
confirmed stage T1 or T2 rectal adenocarcinoma from January 
2000 to December 2011. We enrolled patients who underwent LE 
at the National Cancer Center, Seoul National University Hospital, 
and Seoul National University Bundang Hospital in Korea. Pa-
tients who underwent TME at the National Cancer Center were 
used as the control group. We excluded patients with synchronous 
distant metastasis, those who were treated with neoadjuvant 

chemoradiotherapy and emergency operation, and radical treat-
ment was recommended for patients who had adverse pathologi-
cal features after LE, according to the guidelines. Salvage opera-
tion was defined as reoperation due to local or distant recurrence. 
A positive margin was defined as one with evidence of tumor 
within < 1 mm of the margin of the resected tumor. The study 
protocol was approved by the Institutional Review Board of Na-
tional Cancer Center, Republic of Korea (NCC2015-0103). Writ-
ten informed consent was waived due to its retrospective nature.

Preoperative evaluation
Pretreatment evaluation included physical examination, colonos-
copy, chest and abdominopelvic CT scan, endorectal ultrasonog-
raphy, and assessment of carcinoembryonic antigen level. Tumor 
staging and distance from the anal verge were established by con-
sidering the combined results of all modalities used. Radical re-
section was strongly recommended for patients who were diag-
nosed with stage ≥ T2 tumors or who had lymph node metastasis 
on preoperative evaluation. LE was recommended for patients 
who were diagnosed with stage ≤ T1 rectal cancer and who had 
no lymph node metastasis on preoperative evaluation. However, 
LE was indicated in patients who refused radical resection (TME 
or Miles operation) and those who were unfit for major surgery.

Treatment and follow-up
LE was performed via transanal excision or transanal endoscopic 
microsurgery. Almost all patients received treatment under gen-
eral anesthesia except some patients with spinal anesthesia. These 
patients had high risk factors for general anesthesia or had their 
preference. Patients who underwent LE were positioned such that 
the rectal tumor was located posteriorly from the surgeon’s per-
spective. In the LE group, full-thickness resection of the rectal tu-
mor was performed with a 1-cm gross surrounding margin of 
normal rectal wall. The specimens were fixed on a board, marked 
for orientation, and sent to the pathologist. The defect in the rec-
tal wall was closed using absorbable sutures. Angiolymphatic in-
vasion was defined as the presence of tumor cells within lym-
phatic or blood vessels and perineural invasion was defined as 
spread of tumor cells in, around, and through nerves [12].

Both groups underwent standardized follow-up. Patients were 
followed regularly every 3 months for the first 2 years and every 6 
months thereafter. Moreover, we performed digital rectal exami-
nation, complete blood counts, biochemical profiles, and serum 
carcinoembryonic antigen level assays at every visit. Follow-up 
imaging studies, such as abdominopelvic CT and colonoscopy 
were performed as clinically indicated or at the physician’s discre-
tion. Local recurrence was defined as any tumor recurrence 
within the true pelvis, including tumor recurrence within the ob-
turator lymph nodes. Distant recurrence was defined as any tu-
mor recurrence outside the true pelvis. The survival time was cal-
culated as the interval from the date of operation to the date of 
last visit or confirmed death, whichever occurred first. Relapse-
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free survival was measured from the surgery to recurrence or 
death from any cause and recurrence-free survival included any 
recurrence from rectal cancer.

Statistical analysis
Differences in baseline characteristics between the 2 groups (LE 
vs. TME) were assessed using the chi-square test, Fisher exact test, 
or Wilcoxon rank-sum test, as appropriate. To adjust for the dif-
ferences in baseline characteristics between the 2 groups, propen-
sity score matching was applied using the logistic regression 
model. Variables used in the propensity model were sex, age, tu-
mor location, tumor size, and T classification. Subsequently, a 1:1 
propensity match between 2 groups was obtained using the near-
est neighbor matching within a set caliper width. Survival analysis 
was performed using the Kaplan-Meier method with the log-rank 
test. Risk factors were evaluated using the Cox proportional haz-
ards model. Univariate analysis was performed at first; only vari-
ables with P-values of ≤ 0.1 were included in the multivariate 
analysis. All statistical analyses were performed using SPSS ver-

sion 14.0 (SPSS Inc., Chicago, IL, USA). Analysis items with a P-
values of < 0.05 were considered statistically significant.

RESULTS

Clinicopathologic characteristics of the study population
From January 2001 to December 2011, 1,061 patients were en-
rolled in this study. A total of 106 patients underwent LE and 956 
patients underwent TME. The baseline characteristics of both 
groups are presented in Table 1. Both groups had similar distribu-
tions of sex, age, and body mass index. Compared with patients 
who underwent TME, those who underwent LE had a lower tu-
mor location (4.3 cm vs. 8.0 cm, P< 0.001), smaller tumor size  
(2.0 cm vs. 2.8 cm), and a higher rate of stage T1 cancers (79.4% 
vs. 29.2%, P < 0.001). The rate of angiolymphatic invasion was 
higher in the TME group (15.0% vs. 29.2%, P= 0.003), while the 
patients who underwent LE had a higher proportion of threat-
ened margin (28.9% vs. 2.2%, P< 0.001). The period of postopera-

Table 1. Clinicopathologic characteristics

Characteristic LE (n = 106) TME (n = 965) P-value

Age (yr) 59.7 ± 11.5 60.6 ± 11.3 0.402

Male sex 58 (54.7) 579 (60.0) 0.287

Body mass index (kg/m2) 23.6 ± 2.5 23.4 ± 3.0 0.642

Anal verge (cm) 4.3 ± 2.5 8.0 ± 4.1 < 0.001

Tumor size (cm) 2.0 ± 1.1 2.8 ± 2.0 < 0.001

T classification < 0.001 

   T1 84 (79.2) 346 (38.1) 

   T2 22 (20.8) 562 (61.9)

LN involvement 153 (15.9)

Differentiation < 0.001 

   WD 42 (39.6) 197 (23.3) 

   MD + PDa 64 (60.4) 650 (76.7)

Invasion 

   Venous 5/85 (5.9) 58/852 (6.8) 0.745 

   Angiolymphatic 15/100 (15) 259/886 (29.2) 0.003 

   Perineural 2/93 (2.2) 36/851 (4.2) 0.333

Margin involvement, < 1 mm 24 (28.9) 21 (2.2) < 0.001

Hospital stay (day) 9 (7−12) 6 (3−8) < 0.001

Adjuvant treatment 16 (15.1) 71/349 (20.3) 0.229

Salvage operation 17 (16.0) 20 (2.1) < 0.001 

Values are presented as mean ± standard deviation, number (%), or median (inter-
quartile range). 
LN, lymph node; WD, well differentiated; MD, moderate differentiation; PD, poorly 
differentiated. 
Data includes missing data.
aPD includes mucinous carcinoma.

Table 2. Clinicopathologic characteristics of propensity score-matched 
patients 

Characteristic LE (n = 91) TME (n = 91) P-value

Age (yr) 60.2 ± 11.3 60.1 ± 11.1 0.958

Male sex 52 (57.1) 54 (59.3) 0.764

Body mass index (kg/m2) 23.5 ± 2.6 23.9 ± 2.9 0.398

Anal verge (cm) 4.7 ± 2.2 4.4 ± 2.3 0.453

Tumor size (cm) 2.0 ± 1.0 2.0 ± 1.3 0.925

T classification 0.733 

   T1 69 (75.8) 67 (73.6) 

   T2 22 (24.2) 24 (26.4)

LN involvement 0 14 (15.4)

Differentiation 0.024 

   WD 36 (39.6) 21 (23.9) 

   MD + PDa 55 (60.4) 67 (76.1)

Invasion 

   Venous 5/77 (6.5) 3/85 (3.5) 0.385 

   Angiolymphatic 15 (16.5) 22 (24.2) 0.197 

   Perineural 2/85 (2.4) 2/85 (2.4) 1.000

Margin involvement, < 1 mm 22 (29.7) 2 (2.2) < 0.001

Hospital stay (day) 5 (2−8) 10 (8−14) < 0.001

Adjuvant treatment 15 (16.5) 5/37 (13.5) 0.675

Salvage operation 16 (17.6) 2 (2.2) 0.001 

Values are presented as mean ± standard deviation, number (%), or median (inter-
quartile range). 
LE, local excision; TME, total mesorectal excision; LN, lymph node; WD, well dif-
ferentiated; MD, moderate differentiation; PD, poorly differentiated. 
Data includes missing data.
aPD includes mucinous carcinoma.
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tive hospital stay was significantly longer in the TME group (5.82 
vs. 10.27 days, P< 0.001). The rate of salvage operation after local 
recurrence was significantly higher in the LE group than in the 
TME group (16.0% vs. 2.1%, P< 0.001). 

After propensity score matching, 91 matched pairs of patients 
were selected. Table 2 shows the clinicopathologic characteristics 
of the matched patients. The variables used for propensity score 
matching were sex, age, tumor location, tumor size, and T stage 
classification. Among the matched patients, LE more likely led to 
a threatened margin (29.7% vs. 2.2%, P< 0.001), shorter in-hospi-
tal stays (5.8 days vs. 11 days, P< 0.001), and a higher rate of sal-
vage operation (17.6% vs. 2.2%, P= 0.001). 

Treatment-specific recurrence and survival outcomes
At a median follow-up period of 60.8 months (range, 0.6–150.6 
months), 17 patients who underwent LE experienced disease re-
currence while 7 patients treated with TME did. Of 17 patients 
treated with LE, 11 developed local recurrence only, 4 developed 
distant recurrences only, and 2 developed synchronous local and 
distant recurrence. The details of patients who experienced tumor 
recurrence after LE are summarized in Table 3. Of 7 patients 
treated with TME, 6 developed distant recurrence only, and only 
1 patient developed local recurrence. The 5-year overall survival 
rates were 96.0% in the LE group and 91.1% in the TME group 
(P = 0.425) (Fig. 1A). The 5-year disease-free survival rate was 

Table 3. The pattern of recurrence after local excision

Patient 
No.

Sex
Age 
(yr)

Resection 
margin

VI/ALI/PNI
Adjuvant 
treatment 

Recurrence 
site

Salvage 
operation

Stage after  
salvage  

operation

Tumor 
clearance

Adjuvant 
Tx after 
salvage

2nd 
recurrence

Follow-up 
(mo)

Final state

T1

   1 M 67 – –/–/– – LR TAE T1NxMx R1 None NA 29 Expire with 
unknown cause

   2 M 71 – –/–/– – LR Miles 
operation

T2N0M0 R0 NA Lung 71 Expire with 
unknown cause

   3 F 68 – –/–/– – LR LAR T3N0M0 R1 CRTx NA 133 NED

   4 M 58 – –/–/– – LR ULAR T3N0M0 R0 CTx NA 83 NED

   5 F 69 – –/–/– – LR TAE T1NxMx R0 NA NA 39 NED

   6 M 52 NA NA/NA/– – LR Hartmann 
operation

T3N0M0 R1 CRTx NA 71 NED

   7 F 64 – NA/+/– – LR LAR T3N0M0 R0 CTx NA 47 NED

   8 F 61 – –/–/– – LR Miles 
operation

T3N0M0 R1 CRTx NA 99 NED

   9 M 61 + +/+/– – DR Wedge 
resection

Metastatic 
adenocarcinoma

R0 NA Lung 
(lobectomy)

151 NED

   10 M 47 + –/+/– + DR (lung) NA NA NA CTx NA 72 Expire

T2

   1 M 78 – –/+/– + LR LAR rpT3N0M0 R0 CRTx NA 76 Expire with 
unknown cause

   2 F 62 – +/–/– + LR+DR (lung) LAR rpT4N0M1 R1 CRTx Lung (wedge 
resection)

122 NED

   3 M 52 + –/+/– – LR LAR rpT0N1M0 R0 CRTx NA 105 NED

   4 M 59 – –/–/– – LR LAR rpT3N0M0 R0 RTx NA 103 NED

   5 M 74 – –/–/– + DR (lung) Wedge 
resection

Metastatic 
adenocarcinoma

R0 CTx Lung (wedge 
resection)

43 Expire

   6 F 73 – +/+/– + DR (liver) NA NA NA NA NA 20 Expire

   7 M 48 NA –/–/– + LR+DR 
(lymph node, 
peritoneum)

LAR Metastatic 
adenocarcinoma

R0 NA NA 50 NED

VI, venous invasion; ALI, angiolymphatic invasion; PNI, perineural invasion; Tx, treatment; M, male; F, female; LR, local recurrence; DR, distant recurrence; TAE, transanal exci-
sion; NA, not available; LAR, low anterior resection; ULAR, ultralow anterior resection; CRTx, chemoradiation therapy; CTx, chemotherapy; RTx, radiation therapy; NED, no evi-
dence of disease. 
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Fig. 2. Comparison of recurrence rate (A), local recurrence rate (B), and distant recurrence rate (C). TME, total mesorectal excision; LE, local 
excision. 

Fig. 1. Comparison of overall survival (A) and disease-free survival (B). TME, total mesorectal excision; LE, local excision. 
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86.5% in the TME group and 79.9% in the LE group (P= 0.359) 
(Fig. 1B). 

The median time to local recurrence was 30 months (range, 18–
94 months) in the LE group compared with 9 months in the TME 

group, while the median time to distant recurrence was 27 
months (range, 3–74 months) in the LE group compared with 71 
months (range, 3–115 months) in the TME group (Fig. 2). The 
5-year local recurrence-free survival rate was 83.3% in the LE 
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group compared with 98.9% in the TME group (P= 0.001). The 
5-year distant recurrence-free survival rate was 93.7% in the LE 
group compared with 92.9% in the TME group (P= 0.994). 

Variables affecting patient survival
Logistic regression analysis was performed to identify the risk fac-
tors affecting the prognoses of patients. The independent risk fac-
tors for overall survival that yielded P ≤ 0.1 in the univariable 
analysis were sex, age, and angiolymphatic invasion, while those 
of disease-free survival were age, T classification, and angiolym-
phatic invasion (Table 4). In the multivariable analysis, age of ≥ 70 
years (hazard ratio [HR], 9.620; 95% confidence interval [CI], 
3.415–27.098; P< 0.001) and angiolymphatic invasion (HR, 3.63; 
95% CI, 1.33–9.89; P= 0.012) were independent risk factors for 
overall survival. Also, age (HR, 2.676; 95% CI, 1.276–5.611; P=  
0.009) and angiolymphatic invasion (HR, 2.197; 95% CI, 1.052–

4.591; P= 0.036) were independent factors for disease-free sur-
vival. In addition, LE (HR, 13.752; 95% CI, 1.794–105.426; P=  
0.012) was the only independent risk factor for local recurrence 
(Table 5).

DISCUSSION

This study analyzed the oncologic data regarding LE among pa-
tients with early rectal cancer. The results showed a significantly 
higher local recurrence rate in the LE group; however, there was 
no statistically significant difference in overall survival between 
the 2 treatment modalities. The study findings could be used to 
support both patients and surgeons in decision-making.

The main goals of performing LE in rectal cancer are proper on-
cologic outcomes with minimum morbidity and mortality while 
avoiding a permanent colostomy and poor functional outcomes 

Table 6. Summary of evidence from previously published articles and the present study 

Study Year
Inclusion Survival (LE vs. TME)

Follow-up (yr)
T classification LE TME LN (+) in TME (%) LR DSS or DFS OS

Nash et al. [17] 2009 T1 137 145 20 13.2 vs. 2.7* 87 vs. 96* NA* Median, 5.6

You et al. [7] 2007 T1 601 493 NA 12.5 vs. 6.9* 93 vs. 97* 77 vs. 81 Mean, 6.4

T2 164 866 22.1 vs. 15.1* 90.2 vs. 91.7 67.6 vs. 76.5*

Endreseth et al. [16] 2005 T1 35 256 10 12 vs. 6* 64 vs. 77* 70 vs. 80* Range, 2–8

Bentrem et al. [8] 2005a T1 151 168 18 15 vs. 3* 93 vs. 97 89 vs. 93 Median, 4.3

Nascimbeni et al. [15] 2004 T1 70 74 NA 6.6 vs. 2.8 67 vs. 84* 72 vs. 90* Median, 8.1

Mellgren et al. [13] 2000 T1 69 30 NA 18 vs. 0* 95 vs. 95* 72 vs. 80 Mean, 4.4

T2 39 123 47 vs. 6* 81 vs. 91* 65 vs. 81*

Present study 2016 T1+T2 91 91 16.5 14.0 vs. 1.2* 78.6 vs. 92.9* 96.0 vs. 91.1 Median, 5.1

LE, local excision; TME, total mesorectal excision; LR, local recurrence; DSS, disease-specific survival; DFS, disease-free survival; OS, overall survival; NA, not available.
aThis study includes patients who received neoadjuvant therapy.
*P < 0.05.

Table 5. Multivariable Cox proportional hazards model

Variable

Overall survival Disease free survival Local recurrence

HR (95% CI) 
(n = 182/event = 16)

P-value
HR (95% CI) 

(n = 182/event = 32)
P-value

HR (95% CI)
(n = 182/event = 14)

P-value

Treatment

   TME 1 (Ref)

   LE 13.752 (1.794–105.426) 0.012 

Age (yr)

   < 70 1 (Ref) 1 (Ref)

   ≥ 70 9.620 (3.415–27.098) < 0.001 2.676 (1.276–5.611) 0.009 

ALI

   – 1 (Ref) 1 (Ref)

   + 3.630 (1.332–9.892) 0.012 2.197 (1.052–4.591) 0.036 

HR, hazard ratio; CI, confidence interval; TME, total mesorectal excision; LE, local excision; Ref, reference; ALI, angiolymphatic invasion.
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associated with TME. Although TME is considered the optimal 
treatment for rectal cancer, treatment of early rectal cancer re-
quires a balance of the immediate complications, functional dis-
advantages including genitourinary dysfunction and permanent 
stoma with the oncological outcomes. LE is selected for patients 
who are unfit to undergo major surgery or patients with early rec-
tal cancer as it offers rapid recovery, lower morbidity, and very 
rarely results in mortality. However, previous reports showed a 
higher local recurrence rate after LE compared with TME [7, 13, 
14]. Table 6 summarizes the differences in local recurrence and 
disease-free survival between LE and radical surgery among pa-
tients with stage T1–2 tumors [7, 8, 13, 15-17]. Nash et al. [17] 
showed that the local recurrence rate is significantly higher after 
LE (13.2%) compared with TME (2.7%) in T1 rectal cancer. They 
also showed that LE was inferior to TME in terms of disease-free 
survival (87% vs. 96%, respectively). However, You et al. [7], Ben-
trem et al. [8], and Mellgren et al. [13] reported no significant dif-
ference in overall survival rate between the LE and TME groups 
of patients with stage T1cancer; our results corroborate those of 
these previous studies. An analysis of the Surveillance, Epidemiol-
ogy and End Results database in the United States revealed that 
LE of T1 rectal cancer did not affect the cancer-specific survival 
(HR, 1.6; P = 0.236). However, patients with T2 rectal cancer 
treated with LE showed an increased hazard of cancer-specific 
survival (HR, 1.71, P= 0.001) [18]. Based on this finding, many 
guidelines recommended that T1 cancer with favorable character-
istics is the only indication of LE [5, 6]. 

Our study revealed that the overall survival rate among early 
rectal cancer patients treated with LE was comparable to that 
among those treated with TME, but had higher rates of local re-
currence and an inferior disease-free survival rate. It should be 
considered that in addition to the small sample size of the LE 
group, the patients were not randomly selected for either ap-
proach; the selection depended mainly on the surgeons’ and pa-
tients’ preferences. Among patients with stage T1 rectal cancer 
treated with LE, 10 (11.0%) experienced tumor recurrence (8, lo-
cal recurrence; 2, distant metastasis). All local recurrences were 
treated with salvage surgery (6, radical resection; 2, re-LE). Only 1 
patient with local recurrence treated by Miles operation experi-
enced a second recurrence in the lung and died from cancer re-
currence (Table 3). Among patients with stage T2 rectal cancer 
treated with LE, 7 (31.8%) experienced tumor recurrence, includ-
ing 3 with local recurrence, 2 with distant recurrence, and 2 with 
local recurrence with synchronous distant metastasis. A majority 
of patients with local recurrence treated with salvage surgery 
showed cancer-free survival. All cases of local recurrence of T2 
rectal cancer were treated with radical resection and one of them 
died due to cancer (Table 3). Compared to our study, You et al. [7] 
and Mellgren et al. [13] reported that patients with stage T2 rectal 
cancer showed a higher local recurrence rate and inferior overall 
survival after LE compared with TME. Our study enrolled only 
22 patients (24.2%) with stage T2 rectal cancer and we suppose 

that the small sample size and the differences in tumor character-
istics may have affected our results.

The higher local recurrence rates reported by many groups after 
LE may be related to unresected mesorectal lymph nodes, threat-
ened resection margin, and potential tumor seeding during ma-
nipulation of the tumor. Preoperative imaging studies such as en-
dorectal ultrasonography, CT scan, and magnetic resonance im-
aging do not always precisely reveal the depth of tumor and 
lymph node involvement. Also, LE does not offer information 
about the lymph node status which determines the need for post-
operative adjuvant therapy. Lymph node metastasis occurred in 
6% to 11% and 17% to 43% of patients with stages pT1 and pT2 
rectal cancer, respectively [11, 19, 20]. In our study, 31.8% of pa-
tients with stage T2 rectal cancers experienced tumor recurrence, 
compared with 15.9% of patients with stage T1 rectal cancers. The 
high recurrence rate observed among patients with stage T2 rectal 
cancers treated by LE is likely to be related to the higher rate of 
lymph node metastasis compared with that among patients with 
stage T1 rectal cancers. 

The pathological parameters that predict poor prognosis such as 
depth of invasion, angiolymphatic invasion [21], tumor budding 
[22], and threatened resection margin [23] are critical when se-
lecting patients. Thus, we recommended TME for patients with 
high-risk tumor characteristics after LE. Pathological risk factors 
may not be evaluated using preoperative biopsy specimens; thus, 
detailed examination of the LE specimen is important to decide if 
further treatment is required. In this study, age and angiolym-
phatic invasion were associated with overall survival. Another 
study also showed similar results regarding the association be-
tween angiolymphatic invasion and distant metastasis of rectal 
cancer [21]. Rectal cancer with angiolymphatic invasion has more 
aggressive oncological features and can spread to the systemic cir-
culation. Thus, patients with angiolymphatic invasion identified 
on pathological examination should be referred for more aggres-
sive and radical therapy.

One of the most important factors that are associated with local 
recurrence is the status of the surgical margin [23]. However, in 
our study, 29.7% of patients in the LE group had threatened resec-
tion margin, this was not associated with local recurrence in the 
multivariable analysis. This may be due to shrinkage of the re-
sected specimens before pathologic examination, in addition to 
the fact that fixation of the specimen on a cardboard and cauter-
ization of the margin during LE makes it difficult to evaluate the 
margin status. 

This study has several limitations, such as the inherent bias due 
to the retrospective nature of the study. To reduce bias, data were 
obtained from multiple centers and surgeons; we also applied the 
propensity score matching. After matching, the patients’ charac-
teristics became homogeneously distributed. The small sample 
size is also a limitation of this study. 

In conclusion, patients with cT1 rectal cancer treated with LE 
had a higher local recurrence rate compared with those treated 
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with TME; however, the overall survival rates were similar. LE can 
be an optional initial treatment modality for early rectal adenocar-
cinoma, particularly low-risk T1 cancer. Salvage surgery after local 
recurrence might improve the chance of cancer cure. However, 
further large-scale randomized control studies are required to 
clarify the exact role of LE in the treatment of early rectal cancer.
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