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Transanal Endoscopic Microsurgery vs. Laparoscopic Total Mesorectal 

Excision for T2N0 Rectal Cancer 

• Marco Ettore Allaix, Alberto Arezzo, Giuseppe Giraudo, Mario Morino 

1
Digestive, Colorectal, Oncologic and Minimal Invasive Surgery, University of Torino, Torino, 

Italy. 

 

Abstract 

Objective 

The aim was to compare transanal endoscopic microsurgery (TEM) and laparoscopic resection (LR) 

in terms of short-term and oncologic outcomes in patients with a preoperatively diagnosed T2N0 

extraperitoneal rectal cancer. 

Methods 

We conducted a retrospective analysis of a prospective database. All patients with a preoperatively 

staged T2N0 extraperitoneal rectal adenocarcinoma were considered for LR. Patients refusing LR 

or medically unfit for LR were considered for TEM, which was associated with neoadjuvant RT in 

the last cases. Only patients with a minimum follow-up of 36 months were included. 

Results 

Seventy-eight patients were included. TEM was indicated or preferred in 43 patients; of these, 11 

underwent neoadjuvant RT. Morbidity was significantly lower after TEM (p<0.001). The median 

follow-up was 70 (36–140) months. A higher local recurrence rate was noted after TEM (26 %), 

compared to neoadjuvant RT + TEM (0 %) and LR (9 %) (p=0.070). Overall, 5-year survival rate 

was 76 % after TEM, 77.8 % after RT + TEM, and 96 % after LR, respectively (p=0.134). 

Conclusions 

While TEM alone may only be considered a palliative treatment, it might allow similar oncologic 

results to abdominal resection in responders to neoadjuvant RT. Large prospective randomized 

trials are awaited to confirm these findings. 

Keywords 

Transanal endoscopic microsurgeryNeoadjuvant radiotherapyLaparoscopyTotal mesorectal 

excisionRectal cancer 
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Introduction 

The goal of oncologic surgery is primarily to achieve the best cancer control and secondly to 

preserve function and quality of life in the field of rectal malignant neoplasms. Total mesorectal 

excision (TME) represents the best curative treatment, with very low local recurrence rates reported 

after neoadjuvant radiochemotherapy.1–3 



Nevertheless, both anterior resection (AR) and abdominoperineal resection (APR) are associated 

with high rates of genitourinary and sexual dysfunction (30–40 %),4–7 anastomotic leakage (5–

17 %),8 and long-term functional bowel disturbance.9 Up to 40 % of patients experience perineal 

wound complications and long-term discomfort following APR, while stoma and stoma appliance-

related complications occur in up to 66 %, associated with change in body image and depression in 

30 %.10 

A transanal approach to rectal malignant neoplasms, if suitable, would lower risks and improve 

functional results. For more than 25 years, transanal endoscopic microsurgery (TEM) had 

revolutionized technique and outcome of transanal surgery, becoming first the standard of treatment 

for large rectal adenomas,11–13 then offering a possible curative treatment to early rectal 

cancer,14,15 and finally, generating discussion on the potential role in the treatment of T2 rectal 

cancer in combination with neoadjuvant treatments in selected cases, such as in elderly and unfit 

patients for major surgery and in those who refuse the risk of a temporary or definitive stoma.16–19 

The aim of this study was to compare TEM to laparoscopic resection (LR) in terms of short-term 

and oncologic outcomes in patients affected by a T2N0 extraperitoneal rectal cancer. 

Materials and Methods 

This study is a retrospective analysis of a prospective database. All patients admitted to our 

institution with histologically proven adenocarcinoma of the mid and lower rectum, preoperatively 

staged T2N0, were referred for LR. Patients refusing abdominal surgery or medically unfit for 

major surgery because of severe comorbidities were considered for TEM. 

The preoperative workup included clinical evaluation, total colonoscopy, chest and upper 

abdominal computed tomography (CT) scan, endoscopic ultrasound (EUS), and pelvic CT scan 

until 2003 and then pelvic magnetic resonance imaging (MRI). A tumor was considered 

extraperitoneal if located within 12 cm from the anal verge on the anterior wall and 15 cm on the 

lateral and posterior walls, corresponding to the estimated limits of the insertion of the peritoneum 

at rigid rectoscopy. 

In most recent cases, neoadjuvant radiotherapy (RT) was discussed in a multidisciplinary setting for 

patients considered for TEM. RT consisted of 45 Gy along 6–8 weeks. 

All patients underwent endoscopic tattoo of the rectal lesion prior to neoadjuvant therapy. Patients 

were reevaluated with clinical examination, rigid rectoscopy, EUS, and CT or MRI 4 weeks after 

the completion of the treatment. Only responders, defined as those in whom clinical downstaging or 

downsizing was observed, were indicated for TEM. All the others were referred for LR or 

underwent TEM with palliative intent. Downstaging was defined as a lower T staging at the 

imaging studies, while downsizing was defined as reduction of tumor diameter greater than 50 % at 

rigid rectoscopy. In all cases, the surgical procedure was performed 6 weeks after the completion of 

neoadjuvant treatment. 

The postoperative strategy in patients who underwent a TEM procedure (abdominal surgery, 

adjuvant RT, or a strict follow-up) was decided individually in a multidisciplinary setting including 

surgeon, medical and radiation oncologist, and patient based on the anatomopathological findings 

and the clinical conditions of the patient. 

Only patients with a minimum follow-up of 36 months were included. Clinical analyzed parameters 

included patient’s characteristics (age and gender), length of operative procedure, conversion rate to 

laparoscopy or laparotomy, pathological examination (stage of disease according to the tumor-node-

metastasis-TNM-classification, number of lymph nodes harvested, lymphovascular invasion, and 

longitudinal and radial margins of excision), length of hospital stay, morbidity at 30 days according 

to Dindo,20 and oncologic outcome. Follow-up consisted of digital examination, rectoscopy, and 

tumor markers every 3 months for the first 2 years and then every 6 months; a full colonoscopy was 

performed at 12 months and then every 3 years; and a chest and abdominopelvic CT scan at 6 and 



12 months and then annually. Data were collected prospectively from the time of diagnosis using a 

custom-written computerized data base. 

Statistics 

Quantitative data are given as median and range. Chi-square tests were used to compare 

proportions. Univariate analysis of survival was performed using the Kaplan–Meier method and the 

evaluation of differences between groups was performed with the logrank test. All survival analyses 

were performed on an “intention-to-treat” basis, i.e., those patients that did not demonstrate 

downstaging or downsizing after RT, although undergoing abdominal surgery, were considered part 

of the TEM group. A level of 5 % was set as the criterion for statistical significance. The data was 

collected in an Excel spreadsheet. The statistical analysis was performed using SYSTAT Version 10 

(Copyright © SPSS, Inc., 2000). 

Results 

Between April 1999 and April 2009, 289 patients with extraperitoneal rectal cancer were admitted 

to our institution: 78 had preoperatively staged T2N0 lesion. Thirty-five (45 %) of them were 

eligible for LR. TEM was indicated in the remaining 43 (55 %) patients for the following reasons: 

31 patients refused the risk of temporary or definitive stomas and 12 were judged unfit for 

abdominal resection due to severe comorbidities. Out of 31 patients who refused abdominal 

surgery, 11 underwent neoadjuvant RT (Fig. 1). 



 
Fig. 1 

Flow chart of patients in the study. RT radiotherapy, LR laparoscopic resection, TEM transanal 

endoscopic microsurgery, AR anterior resection, APR abdominoperineal resection 

Among the 11 patients who received neoadjuvant RT, side effects of RT consisted of skin erithema 

in five (45 %) patients and cystitis in two (18 %) patients. All patients completed the course of RT. 

A response to RT in terms of downsizing was observed in nine (82 %) cases, and among them, four 

also showed downstaging (36 %). In two cases (18 %), a local tumor progression was observed, for 

which both patients underwent open surgery (one AR and one APR). 

No statistically significant difference was observed between groups for patients’ characteristics, 

except for a higher incidence of cardiopulmonary comorbidities in the TEM group (p < 0.001) 

(Table 1). Particularly, no significant differences were noted in terms of distance of the tumor from 



the anal verge in the RT + TEM, TEM, and LR groups: 6 (range, 3–9), 6.5 (range 5–11), and 5 

(range, 1–12) cm (p = 0.274). 

Table 1 

Main patients’ characteristics 

  TEM (n = 41) LR (n = 35) P value 

Gender 

Male: n (%) 16 (39) 16 (45.7) 0.721 

Age (years): Median, range 72 (38–91) 65 (34–90) 0.198 

Number of comorbidities: Median, range 2 (0–4) 1 (0–2) <0.001 

Distance from the anal verge (cm): median, range 6 (3–11) 5 (1–12) 0.243 

Tumour size (cm): median, range 3 (1–4) 4(2–6) 0.422 

Tumour location, n (%): 

 Anterior 7 (17.1) 6 (17.1) 0.760 

 Lateral 21 (51.2) 20 (57.1) 0.777 

 Posterior 13 (31.7) 9 (25.8) 0.755 

LR laparoscopic resection, TEM transanal endoscopic microsurgery 

Intraoperative Results 

The median operative time was 75 (range, 30–240) min in the TEM group and 195 (range, 120–

300) min in the LR group (p < 0.001). Median intraoperative blood loss was significantly lower 

in the TEM group (30 vs. 100 ml; p < 0.001). No patient required intraoperative blood 

transfusion in the TEM group, compared to two (5.7 %) in the LR group (p  = 0.396). Conversion 

rate to open surgery was nil in the TEM group and 2.8 % in the LR group because of severe obesity 

(one case) (p = 0.953). No stoma was required in the TEM group, whereas a stoma was 

performed in all cases in the LR group (p < 0.001): in 28 patients, a temporary stoma after AR 

and in seven patients, a definitive stoma after APR (Table 2). 

Table 2 

Perioperative results 

  
TEM 

(n = 41) 

TEM only 

(n = 32) 

RT + TEM 

(n = 9) 

LR 

(n = 35) 

P 

value
a
 

Operative time (min): 

Median, range 
75 (30–240) 90 (30–240) 60 (45–50) 

195 (120–

300) 
<0.001 

Intraoperative blood loss 

(ml): Median, range 
30 (10–75) 30 (10–75) 30 (20–50) 

100 (50–

700) 
<0.001 

Conversion to open surgery 

(%) 
0 0 0 1 (2.8) 0.953 

Stoma, n (%) 0 0 0 35(100) <0.001 

Stools (day): Median, range 3 (2–5) 3 (2–4) 3 (2–5) 4 (2–9) <0.001 

Hospital stay (day): Median, 

range 
5 (3–8) 5 (3–8) 5 (3–7) 10 (5–25) <0.001 

TEM transanal endoscopic microsurgery, RT radiotherapy, LR laparoscopic resection 
a
TEM group vs. LR group 

 



Postoperative Results 

Return to a normal bowel function occurred earlier in the TEM group than the LR group 

(p < 0.001) (Table 2). The median hospital stay was 5 (range, 3–8) days in the TEM group and 

10 (range, 5–25) days in the LR group (p < 0.001). 

Morbidity is reported in Table 3. Incidence (14.6 % vs. 37.1 %, p =0.046) and severity were 

significantly lower in the TEM group. No suture dehiscence was observed in the RT + TEM group. 

In no case after TEM further surgery for complications was required, while following LR, five 

patients required further surgery (two small bowel obstructions, two stoma stenosis, and one 

anastomotic leakage); two patients, a percutaneous drainage of a pelvic abscess; and three patients, 

an endoscopic balloon dilation of anastomotic stricture. Twenty-five out of 28 (89.3 %) patients 

with a temporary loop ileostomy underwent a reversal of the stoma, with no complication. TEM 

after neoadjuvant RT was not associated with an increased morbidity rate (Table 3). There was no 

postoperative 30-day mortality. 

 

Table 3 

Postoperative morbidity according to Dindo classification 

  
TEM 

(n = 41) 

TEM only 

(n = 32) 

RT + TEM 

(n = 9) 

LR 

(n = 35) 

P 

value
a
 

Postoperative 

complications, n (%) 
6 (14.6) 5 (15.6) 1 (11.1) 13 (37.1) 0.046 

Grade I 0 0 0 2 (5.7) 0.396 

Grade II 6 (14.6) 5 (15.6) 1 (11.1) 1 (2.9) 0.174 

Grade III 0 0 0 10 (28.6) <0.001 

 IIIa       5 (14.3) 1 

 IIIb       5 (14.3)   

Grade IV 0 0 0 0   

Grade V 0 0 0 0   

TEM transanal endoscopic microsurgery, RT radiotherapy, LR laparoscopic resection 
a
TEM group vs. LR group 

Pathology Results and Staging 

No significant differences were noted on the preoperative biopsy in terms of distribution of well 

(27.3 % vs. 25 % vs. 28.6 %; p=0.947), moderately (54.5 % vs. 53.1 % vs. 57.1 %; p=0.946), and 

poorly differentiated (18.2 % vs. 21.9 % vs. 14.3 %; p =0.721) tumors among RT + TEM, TEM and 

LR groups. Lymphovascular invasion was noted in one (3.1 %) patient of the TEM group and in 

one (2.9 %) patient in the LR group. 

The definitive histopathological examination of the nine T2N0 rectal adenocarcinomas resected by 

TEM after neoadjuvant RT showed a downstaging in four (44 %) patients (ypT0 in two cases and 

ypT1 sm2 in the other two cases), while ypT2 diagnosis was confirmed in five patients. In all cases, 

resection margins were clear, the resection was judged full thickness, and no specimen 

fragmentation occurred. No lymphovascular invasion was observed. No perirectal lymph nodes 

were detected. 

 

 

 

 



Among the other 32 patients who underwent TEM without neoadjuvant RT, the postoperative 

staging was as follows: 6 pT1 sm3, 24 pT2, and 2 pT3. Lymphovascular invasion was detected in 

two (6.3 %) cases. Invaded lateral resection margins were reported in four (12.5 %) patients. No 

deep margin invasion was detected. Occasionally, a lymph node metastasis was demonstrated in 

two pT2 specimens (one with lymphovascular invasion). 

The definitive histopathological examination of the 35 patients treated by LR confirmed a pT2N0 

adenocarcinoma in 33 cases, whereas it demonstrated a pT2 N1 in two cases, with no evidence of 

lymphovascular invasion. Lymphovascular invasion was present in three specimens. The median 

number of lymph nodes harvested was 13 (range, 4–23). No involvement of distal and 

circumferential resection margins occurred. 

Oncologic Outcome 

During a median follow-up of 70 (range, 36–140) months, one (2.4 %) patient (pT2) was lost to 

follow-up in the TEM group and two (6.6 %) in the LR group (one pT1 N0 and one pT2 N1), and 

none in the RT + TEM group (Fig. 1). Both patients who had a local tumor progression during 

neoadjuvant RT and underwent open surgery died of distant metastases at 15 and 17 months, 

without local recurrence. 

All other patients in the RT + TEM group are disease-free. No patient has been reoperated. 

Of the 31 patients primarily treated by TEM, two pT2N1 and one pT3 patients accepted a further 

surgical treatment consisting, in all cases, of TME at a median time of 40 days after TEM. No 

perioperative complications occurred. Residual tumor cells were found in the muscular layer in the 

resected specimen in two cases, while a perirectal lymph node metastasis was present in one case. 

All patients are disease-free 36, 40, and 45 months after TEM, respectively. 

Ten patients (one pT1 sm3, one pT2 with positive margins, seven pT2 with negative margins, and 

one pT3) underwent adjuvant RT. The recurrence rate was 30 % (3/10): one patient died of liver 

metastases at 58 months while two are disease-free after further surgery for local recurrence at 

44 months and 48 months, respectively. 

The remaining 18 patients (five pT1 sm3, and 13 pT2) either refused (seven patients) or were 

deemed ineligible (11) for any adjuvant treatment on account of age or comorbidity. Among them, 

five (28 %) patients experienced local recurrences. All underwent abdominal surgery: four are 

disease-free at 19, 23, 28, and 31 months, while one died of the disease at 42 months. 

In the LR group, only the pT2 N1 patient underwent postoperative chemotherapy. A recurrence was 

observed in three (9 %) patients: one patient died of a spread disease at 28 months, while two 

patients are disease-free after abdominal surgery for local relapse at 31 and 35 months, respectively. 

Overall, a trend toward a higher local recurrence rate was observed in the 31 patients primarily 

treated by TEM (26 %), compared to patients who underwent LR (9 %) or neoadjuvant RT 

followed by TEM (0 %) (p=0.070); the overall 5-year survival rates were 76 %, 96 %, and 77.8 %, 

respectively (p=0.134) (Fig. 2). 



 
Fig. 2 

Overall survival rate of T2N0 cancer patients submitted to TEM, LR or RT + TEM (P=0.134; 

logrank test). TEM transanal endoscopic microsurgery, LR laparoscopic resection, RT radiotherapy 

Discussion 

Abdominal surgery has long been considered the appropriate surgical treatment for rectal 

neoplasms. Nevertheless, it is burdened by consistent morbidity and mortality rates. Classical 

transanal surgery with retractors, although less invasive, is associated with a high incidence of local 

recurrence, especially for tumors of the mid rectum.21–24 

Almost 30 years ago, the introduction of TEM afforded the advantage of combining a less invasive 

transanal approach with low recurrence rates thanks to enhanced visualization of the surgical field 

which allowed more precise dissection. Initially proposed as a technique for excision of benign 

rectal neoplasms, TEM indications were extended to include “low risk” pT1 rectal 

adenocarcinomas25 with curative intent26 and more invasive rectal adenocarcinomas with 

palliative intent. 

Today, the role of TEM in the treatment of invasive rectal cancer is controversial. A critical issue of 

transanal excision concerns lymph node sampling. The incidence of lymph node metastasis is very 

low for T1 sm1-2, but for T1 sm3 and for T2, it rises up to 25 %.27 All preoperative staging 

methods seem insufficiently reliable in determining node involvement. Even if EUS appears to be 

the most accurate preoperative diagnostic tool for investigating the tumor invasion of the rectal wall 

and MRI for the lymph node involvement,28 there is a consistent discrepancy between preoperative 

and definitive histological staging of the tumors.28,29 

Recent advances in radiation therapy have led to an improvement in local control of rectal cancer. 

RT allows reduction of the diameter of the lesion and sterilization of mesorectal lymph nodes,30–33 

thus reducing the local recurrence rate. RT can induce a complete pathological response in 10 % to 

30 % of patients, which is burdened by a risk of 5 % to 10 % of lymph node metastases, compared 

to 30 % to 64 % in the case of less radiosensitive tumors.34 During the past decade, major efforts 

have been done towards more individualized and tailored management strategies of patients with 

rectal cancer. In the case of complete clinical response after neoadjuvant treatment, a “wait and see” 

strategy has been proposed.3 However, the correlation between complete clinical response and 

pathological response is poor. Recently, Smith et al.35 evaluated the significance of residual 



mucosal abnormalities after neoadjuvant therapy for rectal cancer. They found that residual mucosal 

abnormalities less than 3 cm were strongly associated with ypT0-1 and a lower rate (2 %) of lymph 

node metastases. The authors concluded that this subgroup of patients could be offered a local 

excision as an oncologically adequate treatment. 

In this era of individualized and tailored treatment modalities, there is a growing interest in the 

applicability of neoadjuvant therapy even to patients with a preoperatively staged T2N0 rectal 

cancer in referral centers where the risk of overstaging and understaging by EUS is reduced.36 

The aim of this study was to evaluate short-term and long-term outcomes of TEM and LR for T2N0 

extraperitoneal rectal cancer. The design of the present study was limited in that patients were 

retrospectively evaluated and the follow-up period was relatively short. However, the two groups of 

patients showed no statistically significant differences in terms of clinical characteristics. Our short-

term results confirm, even in invasive cancer patients, the short term benefits of TEM in terms of 

operative time, blood loss, morbidity, and length of hospital stay compared to LR. 

One of the key factors in avoiding local recurrence after removal of rectal cancer is complete 

excision with sufficient tumor-free margins. Even if TEM allows better exposure, maintaining a 

constant view of the margin and reducing the risk of piecemeal tumor excision increase the risk of 

invaded margins with a more advanced tumor stage.37 A precise preoperative T staging is, 

therefore, crucial also from the technical point of view, as margin invasion in pT1 cancers is 

occasional.38 Furthermore, an effort to increase the rate of free margins must be done to allow a 

radical local excision in the case of more advanced rectal cancers. Lezoche et al.16 have proposed a 

tattooing of the lesion margins at the moment of diagnosis before neoadjuvant treatment in T2N0 

neoplasms. 

In the present series, 11 patients who refused abdominal surgery underwent preoperative RT. In the 

patients with remarkable response to the neoadjuvant treatment, TEM allowed a safe and complete 

excision of the tumor with free surgical margins, without increased intraoperative and postoperative 

morbidity rates. Concerns have been raised regarding rectal suture healing in patients undergoing 

TEM after naoadjuvant treatment.17,39,40 While we did not observe suture dehiscences, 

complication rates related to the rectal wound reported in the literature range from 11 %17 to 

25.6 %.40 Most frequent symptoms were significant rectal pain and bleeding. Most cases have been 

treated conservatively, and late complications occurred in 9 %39 to 21 %40 of cases. Based on the 

data currently available, no definitive conclusions can be drawn concerning the relationship 

between neoadjuvant therapy and rectal wound dehiscence after TEM. Further larger studies with 

longer follow-up periods are needed to investigate also functional and oncologic outcomes in these 

patients. 

In terms of oncologic outcomes, no local recurrence occurred. Nevertheless, we have to report in 

our series a failure rate of 18.2 %, due to two patients who had tumor progression during 

neoadjuvant treatment. Both patients developed distant metastasis and died of disease spread. 

The same oncologic results were obtained in the limited group of patients who underwent an 

immediate abdominal reoperation after TEM because of lymph node metastases in the TEM 

specimen or because of a pT3 cancer. Of the three patients who underwent immediate abdominal 

surgery, residual tumor cells were found in the muscular layer in the resected specimen in two cases 

(66.6 %). Lymph node metastases were confirmed in one case. 

The main concern when performing a TME after a full thickness TEM is that the perirectal fat 

might be compromised by tumor implantation or, in any case, would be affected by a fibrotic scar 

making dissection of the correct planes more challenging. In order to minimize this potential 

negative effect, it is our policy to perform abdominal surgery 4 to 8 weeks after TEM to allow for a 

healing process of the mesorectum. In our experience, no intraoperative complications occurred. 

Our oncologic findings in this subgroup of patients, even though limited to few cases, are in line 

with the long-term results of Borschitz et al.19 They showed that both local recurrence and distant 

metastases rates were reduced as a result of immediate reoperation within 4 weeks after TEM. 



The oncologic results of TEM for T2N0 rectal cancer are quite disappointing in the remnant 

patients of our series with a postoperative diagnosis of pT1sm3-T2-3Nx. Among patients who 

underwent postoperative radiotherapy, the recurrence rate was 30 %, not significantly different from 

that of patients who refused any adjuvant treatment after TEM (27.8 %). Nevertheless, secondary 

radical surgery seems to be effective in these patients, as only two patients out of 28 (7.1 %) died 

from recurrence. 

Based on the results of our series, we propose an algorithm for the treatment of T2N0 rectal cancer 

(Fig. 3), where TEM is part of a multimodality strategy that relies on a careful clinical assessment, 

endoscopic and radiologic evaluation by EUS and MRI, and histopathological examination by 

dedicated pathologists. 

 
Fig. 3 

Algorithm for management of T2N0 rectal cancer. EUS endoscopic ultrasound, CT computed 

tomography, MRI magnetic resonance imaging, TEM transanal endoscopic microsurgery, TME total 

mesorectal excision 

Conclusion 

The present study shows that: 

• TEM for T2N0 rectal cancer is superior to LR in terms of quality of early postoperative 

course; 

• TEM alone does not represent an adequate therapy for T2N0 rectal carcinoma, being 

burdened by a significantly higher recurrence rate compared to LR; 



• Neoadjuvant RT followed by TEM in the case of tumor downstaging or downsizing seems 

to be an effective therapeutic strategy, supporting the data recently published by Lezoche et 

al.17; and 

• The poor oncologic results obtained with abdominal surgery in nonresponders to 

neoadjuvant RT suggest caution before a wide application of this curative strategy. 

These conclusions are biased by the small numbers and should be considered with caution. 

Nevertheless, these results may fuel the current debate regarding the use of neoadjuvant therapy and 

local excision for selected T2N0 rectal carcinomas. Further large prospective randomized trials are 

necessary to evaluate this treatment strategy. 
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