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10-Year Oncologic Outcomes After Laparoscopic or Open Total 
Mesorectal Excision for Rectal Cancer 

• Marco E. Allaix, Giuseppe Giraudo, Alessia Ferrarese, Alberto Arezzo, Fabrizio Rebecchi, 
• Mario Morino 

1.Department of Surgical SciencesUniversity of TorinoTorinoItaly 

Abstract 

Background 

Only few studies have compared laparoscopic total mesorectal excision (LTME) and open total 
mesorectal excision (OTME) for rectal cancer with follow-up longer than 5 years. The aim of this 
study was to compare 10-year oncologic outcomes after LTME and OTME for nonmetastatic rectal 
cancer. 

Methods 

We conducted a retrospective analysis of a prospective database of rectal cancer patients 
undergoing LTME or OTME. Statistical analyses were performed on an ‘‘intention-to-treat’’ basis 
and by actual treatment. Overall survival (OS) and disease-free survival (DFS) were compared by 
using the Kaplan–Meier method. A multivariable analysis was performed to identify predictors of 
poor survival. 

Results 

Between April 1994 and August 2005, a total of 153 LTME patients and 154 OTME patients were 
included. Similarly, 10-year OS and DFS after LTME and OTME were observed: 76.8 versus 
70.6 % (P = 0.138) and 69.1 versus 67.6 % (P = 0.508), respectively. Conversion to OTME did not 
adversely affect OS and DFS. Stage-by-stage comparison showed no significant differences 
between LTME and OTME. No significant differences were observed in local recurrence rates after 
LTME and OTME (6.5 vs. 7.8 %, P = 0.837). Median time until local recurrence was 24.5 (range, 
12–56) months after LTME and 22 (6–64) months after OTME (P = 0.777). Poor tumor 
differentiation, lymphovascular invasion, and a lymph node ratio of 0.25 or more were the 
independent predictors of poorer OS and DFS. 

Conclusion 

This retrospective study with long follow-up did not show significant differences between the two 
groups in OS and DFS. 

Introduction 

Rectal resection combined with total mesorectal excision (TME) is the procedure of choice for the 
surgical treatment of extraperitoneal rectal cancer [1, 2]. 

While several randomized clinical trials (RCTs) have shown equivalent long-term survival [3–7] 
after laparoscopic or open resection for colon cancer, only a few RCTs [8] have evaluated 5-year 
survival after LTME and OTME, and evidence from comparative studies with a follow-up longer 



than 5 years is very limited [9]. In addition, some concerns about the routine use of LTME in rectal 
cancer patients have been recently raised in the absence of long-term oncologic results [10, 11]. 

This article reports the 10-year oncologic outcomes in patients undergoing LTME or OTME for 
nonmetastatic extraperitoneal rectal cancer. 

Materials and methods 

This is a retrospective analysis of a prospective database of all patients referred to our Institution 
with rectal adenocarcinoma within 12 cm from the anal verge between April 1994 and August 2005. 
Exclusion criteria were preoperative or intraoperative evidence of distant metastases, cancer 
nonresponding to neoadjuvant chemoradiation therapy (CRT), acute bowel obstruction, tumor 
perforation, synchronous colorectal cancers, T1 cancers treated by transanal endoscopic 
microsurgery, and previous history of rectal surgery. 

The indication for long-course neoadjuvant CRT (45 Gy over 4 weeks in association with systemic 
5-fluorouracil intravenous infusion) was discussed in a multidisciplinary setting and offered to 
patients staged as T3-4N0-2M0. 

All patients were operated on by four expert colorectal surgeons following the TME principles 
described by Heald et al. [1]: two with much experience in advanced laparoscopic surgery 
performed LTMEs, while the other two surgeons performed OTMEs. Therefore, patients underwent 
LTME or OTME depending on the operating surgeon. An abdominoperineal resection (APR) was 
performed when MRI showed tumor involvement of the anatomic anal canal. 

LTME was performed using five trocars. After a careful exploration of the peritoneal cavity to 
detect possible liver or peritoneal metastases, and the pelvis, the sigmoid mesocolon was dissected 
from the sacral promontory up to the origin of the inferior mesenteric artery that was divided 1 cm 
from the aorta. Then, the inferior mesenteric vein was identified, dissected, and cut at the level of 
the ligament of Treitz. Complete mobilization of the splenic flexure was performed in all patients. 
TME was then started posteriorly after identification of the holy plane. Dissection was continued 
then laterally and anteriorly down to the pelvic floor, until circumferential rectal mobilization was 
obtained. In patients undergoing anterior resection (AR), the rectum was divided with a linear 
endoscopic stapler inserted through the right iliac fossa trocar. The bowel was than exteriorized 
through a protected suprapubic incision. The descending colon was divided and the anvil of a 
circular stapler introduced into the lumen of the proximal colon. The colon was then reintroduced 
into the abdomen and an intracorporeal end-to-end colorectal anastomosis was performed. A hand-
sewn coloanal anastomosis was performed in very low rectal cancers. A diverting ileostomy was 
constructed at the end of the procedure, depending on the surgeon’s assessment of the quality of the 
anastomosis. Conversion from LTME to OTME was defined as unplanned incision or an incision 
made longer than that was necessary for specimen retrieval. 

Adjuvant chemotherapy (CT) was offered after a clinical oncologic evaluation within 8 weeks after 
surgery to all patients undergoing neoadjuvant CRT and those with a postoperative diagnosis of 
stage 2–3 rectal cancer. Five-fluorouracil-based chemo-regimen (5-FU/leucovorin) was used until 
August 2004, while 5-FU/leucovorin with oxaliplatin regimen was administered since September 
2004. 

Follow-up protocol included clinical examination, serum carcinoembryonic antigen assay every 
3 months, and liver ultrasound every 6 months for the first 2 years, then annually. A CT scan of 



chest, abdomen and pelvis was performed every year. A colonoscopy was performed at 1 year, then 
every 3 years. 

Oncologic outcomes included overall survival (OS), disease-free survival (DFS), local recurrence 
(LR), and distant metastases rates. LR was defined as any recurrence within the pelvis or the 
perineum diagnosed by pathologic evaluation of the biopsy or surgical specimen, or by radiologic 
evidence of lesions increasing in size over time. 

Outcomes 

The primary endpoint of this study was 10-year DFS. Secondary endpoints were OS, LR, and distal 
metastases rates at 10 years. 

Statistics 

Quantitative data are given as median and range. Categorical data are reported as percentages. 
Proportions were compared using the χ

2 test or the Fisher exact test, where appropriate. Student’s t 
test was used to compare normally distributed variables. Univariable OS and DFS rate analyses 
were performed using the Kaplan–Meier method and the differences between the groups were 
assessed with the log-rank test. 

OS was calculated from the date of surgery to the date of death from any cause. Patients alive were 
censored at the date of last examination. DFS was calculated from the date of surgery to the date of 
recurrence. Patients alive with no recurrence were censored at the date of last examination. Time to 
LR or distant metastases was calculated from the time of surgery to date of recurrence. A 
multivariable Cox regression analysis was performed to identify predictors of poor OS and poor 
DFS. Multivariable analysis to detect risk factors for LR after AR was conducted with a logistic 
regression model. Explanatory variables with univariable P ≤ 0.200 were included in the 
multivariable analysis in order to evaluate all potential predictors in the final modeling process. 

All analyses were performed on an ‘‘intention-to-treat’’ basis (patients who had LTME converted to 
OTME were analyzed in the LTME group) and by actual treatment (LTME, OTME, and LTME 
converted to OTME). A level of 5 % was set as the criterion for statistical significance. The data 
were collected in an Excel spreadsheet. The statistical analysis was performed using SYSTAT 
Version 10 (Copyright © SPSS Inc., 2000). 

Results 

Between April 1994 and August 2005, 160 patients underwent LTME and 162 underwent OTME 
for nonmetastatic extraperitoneal rectal cancer. Two OTME (1.2 %) patients died in the early 
postoperative period. A total of 13 (4 %) patients were lost to follow-up: 7 LTME patients and 6 
OTME patients. Therefore, 153 LTME patients and 154 OTME patients were available for the 10-
year oncologic analysis (Fig. 1). The two groups were similar in age, gender, body mass index, use 
of neoadjuvant CRT, type of procedure performed, anastomotic leakage (AL) rates, pathology, and 
administration of adjuvant CT (Table 1). Median follow-up was 79 (12–231) months for all LTME 
patients and 82.5 (12–242) months for all OTME patients (P = 0.537). Median follow-up for 
patients alive at the time of analysis was 132 (120–231) months for LTME patients and 138.5 (120–
242) months for OTME (P = 0.315). 



 
Fig. 1 

Study design. LTME laparoscopic total mesorectal excision, OTME open total mesorectal excision 

Table 1 

Patients’ characteristics 

  LTME (n = 153) OTME (n = 154) P value 
Gender 

 Male, n (%) 82 (53.6) 93 (60.4) 0.277 

Age (years) 66.5 (32–90) 65 (24–87) 0.452 

Body mass index (Kg/m2) 24 (21–31) 24 (20–32) 0.688 

Neoadjuvant CRT, n (%) 53 (34.6) 57 (37) 0.753 

Surgical procedure, n (%) 0.334 

 AR 126 (82.4) 119 (77.3)   

 APR 27 (17.6) 35 (22.7)   

Conversion to open surgery, n (%) 16 (10.5)     

 Locally advanced tumor 10 (62.5)     

 Technical difficulties 4 (25)     

 Morbid obesity 2 (12.5)     

Anastomotic leakage, n (%) 10 (7.9) 8 (6.7) 0.905 

Positive CRM, n (%) 2 (1.3) 3 (1.9) 0.994 

Pathology stage, n (%) 0.164 

 1 55 (35.9) 41 (26.6)   

 2 42 (27.5) 54 (35.1)   

 3 56 (36.6) 59 (38.3)   

Tumor stage, n (%) 0.733 

 1 13 (8.5) 10 (6.5)   



  LTME (n = 153) OTME (n = 154) P value 
 2 50 (32.7) 48 (31.2)   

 3 90 (58.8) 96 (62.3)   

Tumor size (cm) 3.2 (2.1–4.5) 3 (2–5) 0.716 

Distal resection margin (cm) 2.5 (0.5–4) 2.8 (0.5–4.5) 0.416 

Distance from anal verge (cm) 5 (0–7) 5 (0–6) 0.517 

Number of lymph nodes harvested 12 (1–23) 11.5 (1–40) 0.608 

Adjuvant chemotherapy, n (%) 78 (50.9) 85 (55.2) 0.532 

 5-FU/LV 69 75   

 5-FU/LV + oxaliplatin 9 10   

LTME laparoscopic total mesorectal excision, OTME open total mesorectal excision, CRT 
chemoradiation therapy, AR anterior resection, APR abdominoperineal resection, CRM 
circumferential resection margin, 5-FU/LV five-fluorouracil/leucovorin 

Overall survival 

The 10-year OS rate on an “intention-to-treat” basis was similar between LTME (76.8 %) and 
OTME (70.6 %) patients (P = 0.138) (Fig. 2a). By actual treatment, similar OS rates were observed 
for LTME (76.8 %), converted patients (76 %), and OTME patients (70.6 %) (P = 0.371) (Fig. 2b). 
No differences were found between LTME and OTME for stage 1 (92 vs. 91 %, P = 0.850) and 
stage 2 cancers (85.2 vs. 84.9 %, P = 0.870). A trend toward a better OS was observed after LTME 
for stage 3 cancers (56.8 vs. 43.6 %, P = 0.056). 

 
Fig. 2 



Overall survival by a surgical approach (P = 0.138; Log-rank test), b actual treatment (P = 0.371; 
Log-rank test). LTME laparoscopic total mesorectal excision, OTME open total mesorectal excision 

At univariable analysis, pT3 stage, poor grade (G3) of tumor differentiation, lymphovascular 
invasion, and LNR of 0.25 or more were risk factors for a poorer OS (Table 2). A slightly poorer 
OS was observed after APR than anterior resection (AR), even though the difference was not 
statistically significant (66.5 vs. 75.6 %, P = 0.140). After AR, 10-year OS was 77 % in patients 
with no AL and 59 % in those who experienced AL (P = 0.082). 
Table 2 

Univariable and multivariable analysis of risk factors for overall survival 

Variable N 307 
Univariable analysis Multivariable analysis 

Hazard ratio (95 % CI) P valuea Hazard ratio (95 % CI) P valuea 
Ageb 

 >65 154 1       

 ≤65 153 1.08 (0.64–1.84) 0.789     

Gender 

 Female 132 1       

 Male 175 1.16 (0.68–1.98) 0.683     

Surgical approach 

 LTME 137 1       

 Converted 16 1.21 (0.61–2.68) 0.771     

 OTME 154 1.43 (0.84–2.43) 0.225     

Type of surgical procedure 

 AR 245 1       

 APR 62 1.52 (0.84–2.77) 0.201     

Grade of tumor differentiation 

 G1–2 255 1   1   

 G3 52 3.35 (1.59–7.06) 0.002 7.27 (1.81–29.20) 0.005 

pT staging 

 T1–T2 121 1   1   

 T3 186 3.86 (2.01–7.42) <0.001 3.07 (0.77–12.29) 0.113 

Number of lymph nodes 

 ≥12 136 1       

 <12 171 1.29 (0.75–2.24) 0.408     

Lymph node ratio 

 0 192 1   1   

 0.01–0.24 61 1.43 (0.69–2.95) 0.335     

 ≥0.25 54 10.42 (5.01–21.66) <0.001 6.07 (1.81–20.36) 0.004 

Lymphovascular invasion 

 Absent 231 1   1   

 Present 76 11.44 (4.99–26.17) <0.001 10.56 (3.57–31.25) 0.001 

Neoadjuvant CRT 



Variable N 307 
Univariable analysis Multivariable analysis 

Hazard ratio (95 % CI) P valuea Hazard ratio (95 % CI) P valuea 
 No 197 1   1   

 Yes 110 0.37 (0.26–0.89) 0.023 0.43 (0.16–1.18) 0.103 

Adjuvant chemotherapy 

 No 144 1   1   

 Yes 163 0.51 (0.35–0.88) 0.019 0.33 (0.09–1.17) 0.085 

aCox regression analysis. 95 % CI = 95 % confidence interval 

bMedian age of the study population 

LTME laparoscopic total mesorectal excision, OTME open total mesorectal excision, AR anterior 
resection, APR abdominoperineal resection 

Poor grade of differentiation, lymphovascular invasion, and a LNR of 0.25 or more were found to 
be independent predictors of poorer OS (Table 2). 

Disease-free survival 

The 10-year DFS for all stages on an “intention-to-treat” basis was 69.1 % after LTME and 67.6 % 
after OTME (P = 0.508) (Fig. 3a). By actual treatment, the DFS rate was 70.4 % for LTME, 57.3 % 
for converted patients, and 67.6 % for OTME patients (P = 0.559) (Fig. 3b). No significant 
differences were observed in a stage-by-stage comparison between the two groups (stage 1: 87.1 vs. 
76.4 %, P = 0.199; stage 2: 69.7 vs. 85.8 %, P = 0.126; stage 3: 48.7 vs. 44.2 %, P = 0.298). 



 
Fig. 3 

Disease-free survival by a surgical approach (P = 0.508; Log-rank test), b actual treatment 
(P = 0.559; Log-rank test). LTME laparoscopic total mesorectal excision, OTME open total 
mesorectal excision 

In the univariable analysis, pT3 rectal cancer, G3 tumor differentiation, lymphovascular invasion, 
and a LNR of 0.25 or more were found to be risk factors for a poorer DFS (Table 3). A slightly 
poorer OS was observed after APR than AR, even though the difference was not statistically 
significant (60.6 vs. 70.7 %, P = 0.147). In the group of patients undergoing AR, 10-year DFS was 
72.6 % in those without AL and 48.1 % in those who experienced AL (P = 0.015). 
 
 
 
 
 
 
 
Table 3 

Univariable and multivariable analysis of risk factors for disease-free survival 

Variable N 307 
Univariable analysis Multivariable analysis 

Hazard ratio (95 % CI) P valuea Hazard ratio (95 % CI) P valuea 



Variable N 307 
Univariable analysis Multivariable analysis 

Hazard ratio (95 % CI) P valuea Hazard ratio (95 % CI) P valuea 
Ageb 

 >65 154 1       

 ≤65 153 1.11 (0.68–1.81) 0.709     

Gender 

 Female 132 1       

 Male 175 1.08 (0.65–1.77) 0.802     

Surgical approach 

 LTME 137 1       

 Converted 16 1.25 (0.51–4.13) 0.574     

 OTME 154 1.09 (0.67–1.78) 0.803     

Type of surgical procedure 

 AR 245 1   1   

 APR 62 1.52 (0.87–2.67) 0.182 1.23 (0.42–3.62) 0.705 

Grade of tumor differentiation 

 G1–2 255 1   1   

 G3 52 4.77 (2.26–10.07) <0.001 10.86 (2.66–44.29) 0.001 

pT staging 

 T1–T2 121 1   1   

 T3 186 2.87 (1.65–5.01) <0.001 3.07 (0.83–11.33) 0.093 

Number of lymph nodes 

 ≥12 136 1   1   

 <12 171 1.48 (0.89–2.46) 0.158 1.346 (0.42–3.62) 0.440 

Lymph node ratio 

 0 192 1   1   

 0.01–0.24 61 1.21 (0.61–2.39) 0.595     

 ≥0.25 54 9.12 (4.38–18.99) <0.001 8.99 (2.55–31.70) <0.001 

Lymphovascular invasion 

 Absent 231 1   1   

 Present 76 7.94 (3.69–17.09) <0.001 6.68 (2.35–18.97) <0.001 

Neoadjuvant CRT 

 No 197 1   1   

 Yes 110 0.36 (0.29–0.75) 0.012 0.45 (0.17–1.21) 0.113 

Adjuvant chemotherapy 

 No 144 1   1   

 Yes 163 0.58 (0.35–0.97) 0.040 0.38 (0.12–1.25) 0.111 

aCox regression analysis. 95 % CI = 95 % confidence interval 

bMedian age of the study population 



LTME laparoscopic total mesorectal excision, OTME open total mesorectal excision, AR anterior 
resection, APR abdominoperineal resection, CRT chemoradiation therapy 

In the multivariable analysis, poor grade of tumor differentiation, lymphovascular invasion, and a 
LNR of 0.25 or more were the independent predictors of poorer DFS (Table 3). 

Local recurrence 

At 10 years, 10 (6.5 %) LTME patients and 12 (7.8 %) OTME patients developed LR (P = 0.837). 
The median time between surgery and LR was 24.5 (range, 12–56) months after LTME and 22 (6–
64) months after OTME (P = 0.777). Two (12.5 %) of the 16 patients undergoing LTME converted 
to OTME developed a LR compared to 8 (5.8 %) of the 137 patients who had the TME completed 
laparoscopically (P = 0.281). Only 2 OTME patients experienced LR after the first 5 years of 
follow-up. No differences were observed between patients treated by AR and those treated by APR 
(6.8 vs. 8.5 %; P = 0.829). 

In patients who had undergone AR, administration of adjuvant CT, lack of lymphovascular 
invasion, and a distal resection margin of 1 cm or more were associated with a lower risk of LR. AL 
did not adversely affect the oncologic outcomes in these patients (OR = 1.49, 95 % CI 0.31–8.79, 
P = 0.525) (Table 4). 
Table 4 

Univariable and multivariable analysis of risk factors for local recurrence after anterior resection 

Variable N 245 
Univariable analysis Multivariable analysis 

OR (95 % CI) P value OR (95 % CI) P value 
Agea 

 >65 128 1   1   

 ≤65 117 1.65 (0.19–3.38) 0.182 1.09 (0.17–4.97) 0.923 

Gender 

 Female 108 1       

 Male 137 1.03 (0.33–2.82) 0.970     

Surgical approach 

 LTME 114 1       

 Converted 12 1.39 (0.16–5.45) 0.562     

 OTME 119 1.02 (0.36–2.92) 0.988     

Grade of tumor differentiation 

 G1–2 204 1       

 G3 41 1.65 (0.41–6.92) 0.888     

pT staging 

 T1–T2 104 1       

 T3 141 1.05 (0.33–2.77) 0.927     

Number of lymph nodes 

 ≥12 117 1       

 <12 128 1.38 (0.46–4.17) 0.787     

Lymph node ratio 



Variable N 245 
Univariable analysis Multivariable analysis 

OR (95 % CI) P value OR (95 % CI) P value 
 0 145 1       

 0.01–0.24 59 0.51 (0.43–1.89) 0.202     

 ≥0.25 41 1.34 (0.36–4.99) 0.714     

Lymphovascular invasion 

 Absent 180 1   1   

 Present 65 4.14 (1.10–15.55) 0.009 6.79 (3.41–18.06) 0.004 

Distal resection margin 

 >1 cm 182 1   1   

 ≤1 cm 63 3.41 (1.18–9.83) 0.031 7.24 (0.81–11.05) 0.077 

Anastomotic leak 

 No 227 1       

 Yes 18 1.49 (0.31–8.79) 0.525     

Neoadjuvant CRT 

 No 173 1   1   

 Yes 72 0.36 (0.13–1.04) 0.079 0.41 (0.08–2.05) 0.275 

Adjuvant chemotherapy 

 No 119 1   1   

 Yes 126 0.19 (0.05–0.71) 0.007 0.10 (0.04–0.20) 0.003 

95 % CI = 95 % confidence interval 

aMedian age of the study population 

LTME laparoscopic total mesorectal excision, OTME open total mesorectal excision, CRT 
chemoradiation therapy 

Distant metastases 

Distant metastases developed in 34 (22.2 %) LTME patients and in 35 (22.7 %) OTME patients 
(P = 0.975). The median time between surgery and distant recurrence was 20 (range, 4–94) months 
after LTME and 12 (range, 3–62) months after OTME (P = 0.077). Distant metastases occurred 
after more than 5 years from surgery in 2 LTME and in 2 OTME patients. No differences were 
observed among patients undergoing AR (22 %) or APR (23.9 %) (P = 0.860). 

In the group of patients undergoing AR, a trend toward a higher rate of distant metastases was 
observed if AL occurred (38.9 vs. 19.3 %, OR = 2.67, 95 % CI 0.98–7.29, P = 0.066). 

No patient developed both local and distant recurrence. 

Discussion 

To date, there is very limited evidence regarding the oncologic outcomes beyond 5 years after 
LTME [9, 12–14]. The results of this comparative study did not show significant differences in 
oncologic outcomes at 10-year follow-up after LTME and OTME for nonmetastatic extraperitoneal 
rectal cancer. Similarly, the MRC CLASICC Trial group did not find significant differences in both 



OS and DFS after LTME or OTME after a median follow-up of 62.9 months [9]. Recently, Brachet 
Contul et al. [14] have reviewed 132 patients undergoing LTME for mid- and lower rectal cancer. 
With a median follow-up of 73 months, OS and DFS rates were 73 and 71 % at 10 years. The 10-
year LR rate was 4.1 %, with all cases occurring within the first 5 years. Distant metastases 
developed in 18.2 % of patients (9.1 % after the first 5 years of follow-up). These data are similar to 
those we have observed in this study: all LR occurred within 5 years after LTME, while 5.9 % of 
distant metastases were observed after more than 5 years from LTME. 

There are few and controversial data about the impact of conversion from LTME to OTME on long-
term survival. Most studies have a short-follow-up [15, 16]. Our results show similar 10-year 
outcomes in patients undergoing LTME, OTME, or converted TME, and these findings are 
consistent with those reported in the MRC CLASICC trial [9], suggesting that other factors rather 
than conversion itself might influence the long-term survival of converted patients. 

Several studies have shown better 5-year survival in lymph nodes positive colorectal cancer patients 
undergoing laparoscopic than open surgery, suggesting that reduced surgical trauma and 
preservation of immune function might play a role in reducing or delaying tumor recurrence. 
Longer follow-up data are limited [4]. The better OS after LTME than OTME for stage 3 rectal 
cancer that we previously reported at 5 years [17] was confirmed also at 10 years after surgery. 
However, the long-term results of larger comparative studies, including COLOR II trial [18], are 
needed to better clarify if the laparoscopic approach is associated with improved survival in this 
subgroup of patients. 

The current evidence regarding the oncologic safety of APR in the treatment of low-lying rectal 
cancers is controversial [19]. We observed slightly worse OS and DFS after APR than AR; 
however, APR was not independently associated with poorer OS and DFS. LR rates were similar 
after AR and APR. Our findings are similar to those reported in the MRC CLASICC Trial and are 
consistent with the results recently published by Kim et al. [20] who found similar LR rates after 
APR and AR (9.5 and 4.5 %, respectively); in a multivariable analysis, APR was not associated 
with LR and did not jeopardize OS and DFS. 

While the impact of involved CRMs on survival of rectal cancer patients is well established [21], 
the association between close distal margin and LR after AR for extraperitoneal rectal cancer is 
unclear [22–25]. We observed that a distal resection margin of 1 cm or less after AR was associated 
with increased LR rate. Distal rectal transection is a critical step during AR for low-lying rectal 
cancer and the achievement of a clear distal margin can be very challenging in male patients with a 
narrow pelvis, in obese patients and in the presence of locally advanced tumor. During the last 
10 years, some surgical innovations have led to a progressive decrease in the distance between the 
tumor and the anal verge considered suitable for a sphincter saving procedure. Rullier et al. [26] 
have demonstrated that intersphincteric resection allows to achieve a complete TME with clear 
distal margins in 98 % of cases and negative CRMs in 89 % of patients, without adverse impact on 
long-term survival. More recently, a transanal approach to distal rectal cancer, i.e., transanal TME 
has been proposed. A few studies have compared the short-term outcomes after transanal TME and 
LTME [27]. Prospective studies with long follow-up will assess the long-term oncologic results of 
this approach. 

The influence of colorectal AL on long-term survival in rectal cancer patients remains uncertain 
[28–33]. In our study, AL was associated with poor 10-year survival and a high risk of distant 
metastases. The mechanisms of these poor outcomes are under evaluation. Some authors have 
speculated that the inflammation secondary to AL might promote proliferation, migration, and 
invasion capacity of cancer cells [34–36]. In addition, the need for a reoperation often reduces the 



likelihood of receiving adjuvant CT that is known to be beneficial to reduce the risk of cancer 
recurrence [37]. 

We found a LNR of 0.25 or greater as independent risk factors for poor OS and DFS. LNR has a 
stronger prognostic value than the number of metastatic lymph nodes and the number of lymph 
nodes retrieved in the surgical specimen [38–41]. Preoperative CRT significantly reduces the 
number of lymph node harvested [42–47]. Some large retrospective series have reported that 5-year 
survival significantly decreases as LNR increases [38, 39, 48]. However, the clinical implication of 
these findings is limited since there is lack of consensus on the most accurate LNR cut-off value to 
identify the patients at higher risk of tumor recurrence. We were able to stratify the study 
population according to the cut-off point of 0.25 that we had previously identified as predictor for 
poor survival at 5 years after LTME [49]. Further large prospective studies with long follow-up are 
needed to confirm the accuracy of this threshold value in predicting long-term prognosis in rectal 
cancer patients. 

We acknowledge that the study has some limitations. First, this is a single-institution study. 
Therefore, our results may not be generalized. Second, it is not a RCT with inherent selection bias. 
However, this study included two large groups of patients who were similar in terms of 
demographic and tumor-related characteristics; the only study comparing LTME and OTME with a 
larger number of patients is the MRC CLASICC trial. Furthermore, all surgical procedures were 
performed by experienced colorectal surgeons following the same oncologic criteria. 

Conclusion 

The long-term results of this retrospective study did not show significant differences in OS and DFS 
in patients undergoing LTME or OTME for extraperitoneal rectal cancer. Poor grade of tumor 
differentiation, lymphovascular invasion, and a LNR of 0.25 or more are independent predictors of 
poorer OS and DFS. 
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