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Transanal endoscopic microsurgery for rectal cancer: T1 and beyond? 
An evidence-based review 

• Marco E. Allaix, Alberto Arezzo.Mario Morino 

• Department of Surgical SciencesUniversity of TorinoTurinItaly 

Abstract 

Background 

The last three decades have witnessed significant improvements in the diagnosis, staging and 
treatment of rectal cancer leading to a more tailored approach. One of the most clinically relevant 
advances in this field is represented by transanal endoscopic microsurgery (TEM). Several studies 
have investigated its role in the treatment of rectal cancer. However, evidence-based 
recommendations are limited. The aim of this report is to provide an evidence-based review of 
current indications, controversies and future perspectives of TEM in the management of rectal 
cancer. 

Methods 

A review of the literature has been performed in PubMed/Medline electronic databases and the 
Cochrane Library. Quality of evidence was evaluated according to the GRADE system. 

Results 

TEM allows to perform a more accurate en bloc full-thickness local excision of rectal tumors than 
transanal excision. TEM alone seems to provide similar oncologic results in selected T1sm1 N0 
rectal cancers to those achieved by rectal resection and total mesorectal excision (TME), without 
impairing anorectal function. The oncologic outcomes of neoadjuvant therapy followed by TEM for 
selected T2 N0 rectal cancers are promising, but this approach is still under evaluation. A word of 
caution comes from the increased rate of suture dehiscence and rectal pain after TEM. TEM is a 
promising tool for the surgical treatment of locally advanced rectal cancer as a platform for 
transanal TME. 

Conclusions 

Selected T1 rectal cancers with favorable features may be effectively treated with TEM without 
jeopardizing long-term oncologic outcomes. The lack of adequate lymphadenectomy represents the 
main concern of this approach for the treatment of rectal cancer. Several approaches are under 
evaluation to overcome this limitation. 
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The widespread introduction of screening programs has led to a significant increase in the early 
detection of rectal cancers. In addition, major improvements in diagnosis, staging and treatment 
modalities of rectal cancer have occurred over the last 20 years. As a consequence, the interest in 
multimodal organ-preserving strategies in patients with early rectal tumors, including the use of 
transanal endoscopic microsurgery (TEM) and (chemo)radiation therapy (CRT), is rapidly 
increasing. 

Abdominal rectal resection combined with TME is the current surgical standard of care for the 
treatment of rectal cancer. However, postoperative morbidity rates are high [1] and functional 
sequelae are common [2, 3]. During the last 20 years, several studies have challenged the role of 
local excision for the treatment of T1 rectal cancer. TEM is a minimally invasive procedure that 
allows to perform a full-thickness en bloc local excision of a rectal tumor down to the perirectal 
fatty tissue and to suture the rectal defect. It is performed under general or spinal anesthesia with 
very limited postoperative morbidity and mortality [4–6]. The role of TEM for the treatment of 
rectal cancer is controversial because of the lack of adequate lymphadenectomy. The current 
evidence supports the use of TEM with a curative intent only in selected T1 rectal cancers [7, 8], 
while TEM alone for the treatment of more advanced rectal cancers should be considered a 
compromise [7]. Recently, some reports have been published showing that neoadjuvant CRT 
followed by TEM in selected T2 N0 rectal cancer patients responding to the neoadjuvant therapy 
reproduces the results of total mesorectal excision (TME) [9]. In addition, there is increasing 
research on natural orifice transluminal endoscopic surgery (NOTES) and the potential role of TEM 
as platform for the treatment of locally advanced rectal cancer through a transanal approach [10]. 

Even though many studies have addressed the role of TEM in the treatment of rectal cancer, 
evidence-based recommendations are lacking. This report aims to provide an evidence-based review 
of indications, controversies and future perspectives of TEM in the management of rectal cancer. 

Literature search 

The critical appraisal of the literature was performed searching the electronic PubMed/Medline 
databases and the Cochrane Library for articles published between January 1985 and January 2016 
using the following medical subject headings (MeSH) and free-text words alone or in combination: 
“transanal endoscopic microsurgery”, “transanal excision”, “full thickness excision”, “early rectal 
cancer” “T1 rectal cancer” “T2 rectal cancer”, “radical resection”, “total mesorectal excision”, 
“transanal”, “laparoscopic”, “neoadjuvant chemoradiation therapy”, “complications”, “peritoneal 
perforation”, “function”, “quality of life”, “Natural Orifice Transluminal Endoscopic Surgery”, 
“Transanal Minimally Invasive Surgery”, “TAMIS”; “Transanal Endoscopic Operations”, “TEO”, 
“endoscopic posterior mesorectal resection”, “sentinel lymph node”. 

Study selection 

The literature search was performed independently by two authors (MEA and AA) and was limited 
to articles published in English language. Reference lists from the included articles were manually 
checked, and additional studies were included when appropriate. Studies were included if they 
reported on TEM for the treatment of rectal cancer. When multiple publications on the same data 
from a single institution were retrieved, the most recent study was considered. The following data 
were extracted from each publication: year of publication, study design, number of patients 



included, postoperative morbidity and mortality, and oncologic outcomes. The series considering 
both polyp and cancer patients were included in this review only if data regarding cancer patients 
were reported separately. The study selection process is reported in Fig. 1. 

 
Fig. 1 

Flowchart diagram of the study selection 

Evaluation of evidence and recommendation 

Levels of evidence and grades of recommendation are evaluated according to the GRADE system 
(http://www.gradeworkinggroup.org/index.htm) [11, 12]. 

TEM for rectal cancer: current indications 

Several studies have compared the surgical outcomes of patients undergoing TEM or transanal 
excision for T1 N0 rectal cancers, showing that local excision by full-thickness TEM is burdened by 
significantly lower local recurrence rates than transanal local excision performed with retractors, 
mainly due to lower rates of fragmented resections secondary to accurate dissection of the rectal 
wall [13]. For instance, Langer et al. [14] retrospectively reviewed the pathological results of 38 T1 
rectal cancer patients: 18 patients received a transanal excision while 20 patients underwent a TEM 
procedure. They found that the rates of positive or indeterminate resection margins were higher 
after transanal excision than TEM (37 vs. 19 %, positive; 16 vs. 5 %, indeterminate; P = 0.001). 
Similar results were reported by Christoforidis et al. [15]. They compared 42 stage 1 rectal cancer 
patients who had undergone a TEM procedure and 129 stage 1 rectal cancer patients who were 
treated by transanal excision. Positive resection margins were more frequently detected after 
transanal excision than TEM (16 vs. 2 %; P = 0.017). An en bloc resection was performed in all 
patients in the TEM group, while fragmented specimens were obtained in 9 % of patients after 
transanal excision. 

A randomized controlled trial, six comparative non-randomized studies [14, 16–21] and three 
systematic reviews and meta-analyses [22–24] have assessed short-term and long-term oncologic 



outcomes in T1 rectal cancer patients treated by TEM or rectal resection with TME. Significantly 
lower morbidity (8.2 vs. 47.2 %; P = 0.01) and mortality (0 vs. 3.68 %; P = 0.01) rates and shorter 
hospital stay were reported after TEM than TME [22] (Table 1). Overall, TEM was associated with 
higher local recurrence rates than TME. However, no significant differences in oncologic outcomes 
were observed in the studies [17, 18] that specifically analyzed patients with “low-risk” T1 
carcinoma according to Hermanek criteria [25]. Heintz et al. [17] reported similar local recurrence 
rates between patients who had a TEM or TME for a T1 “low-risk” cancer (4 vs. 3 %, respectively), 
while TEM was burdened by higher local recurrence rates than TME in patients with “high-risk” 
rectal cancer (33 vs. 18 %). Lee et al. [18] reported similar local recurrence rates in 52 patients 
treated by TEM and in 17 patients who had undergone rectal resection with TME for well or 
moderately differentiated rectal carcinomas (4 vs. 0 %; P = 0.95) (Table 2). 
Table 1 

Early morbidity and mortality after transanal endoscopic microsurgery for T1 rectal cancer 

Reference 
Type of 
study 

No. of 
patients 

Postoperative 
morbidity 

Postoperative 
mortality 

Quality of 
evidence 

Winde et al. 
[16] 

RCT 
24 TEM 

26 RR 
TEM < RR TEM = RR (0 %) High 

Heintz et al. 
[17] 

RET 
58 TEM 

45 RR 
TEM < RR TEM < RR Moderate 

Lee et al. [18] RET 
52 TEM 

17 RR 
TEM < RR TEM = RR (0 %) Moderate 

Langer et al. 
[14] 

RET 
20 TEM 

18 RR 
TEM < RR TEM < RR Low 

Ptok et al. [19] RET 
35 TEM 

359 RR 
TEM < RR TEM = RR (0 %) Moderate 

de Graaf et al. 
[20] 

PRO 
80 TEM 

75 RR 
TEM < RR TEM < RR High 

Palma et al. 
[21] 

RET 
34 TEM 

17 RR 
TEM < RR TEM < RR Low 

Wu et al. [22] MET 
216 TEM 

181 RR 
TEM < RR TEM < RR High 

RCT randomized controlled trial, RET retrospective, PRO prospective, MET meta-analysis, TEM 
transanal endoscopic microsurgery, RR rectal resection 

Table 2 

Oncologic outcomes after transanal endoscopic microsurgery (TEM) for T1 rectal cancer: TEM 
versus rectal resection 



Reference 
Type of 
study 

No. of 
patients 

5-year LR 
rate 

5-year 
survival 

Quality of 
evidence 

Winde et al. [16] RCT 
24 TEM 

26 RR 
TEM = RR TEM = RR High 

Heintz et al. [17]a RET 
46 TEM 

34 RR 
TEM = RR TEM = RR Moderate 

Heintz et al. [17]b RET 
12 TEM 

11 RR 
TEM > RR TEM = RR Low 

Lee et al. [18]a RET 
52 TEM 

17 RR 
TEM = RR TEM = RR Moderate 

Langer et al. [14] RET 
20 TEM 

18 RR 
TEM > RR TEM = RR Low 

Ptok et al. [19] RET 
35 TEM 

359 RR 
TEM > RR TEM = RR Moderate 

de Graaf et al. 
[20] 

PRO 
80 TEM 

75 RR 
TEM > RR TEM = RR Moderate 

Palma et al. [21] RET 
34 TEM 

17 RR 
TEM > RR TEM = RR Low 

Lu et al. [24] MET 
303 TEM 

557 RR 
TEM > RR TEM = RR Moderate 

RCT randomized controlled trial, RET retrospective, PRO prospective, TEM transanal endoscopic 
microsurgery, RR rectal resection, LR local recurrence 

aLow-risk T1 rectal cancer 

bHigh-risk T1 rectal cancer 

Submucosal tumor invasion, tumor diameter, lymphovascular invasion and resection margin 
clearance are the strongest prognostic factors for long-term survival in rectal cancer patients with no 
preoperative evidence of mesorectal lymph node metastases treated by local excision [7, 8]. Bach et 
al. [7] used prospectively gathered data from 21 centers treating 487 rectal cancer patients by TEM 
aiming to identify risk factors associated with local recurrence after TEM and to develop a 
predictive model for risk stratification. A total of 253 patients had a definitive diagnosis of pT1 
rectal cancer. T1 rectal cancers with a submucosal tumor invasion <1000 µ (T1sm1) had the lowest 
risk of recurrence, while similar recurrence rates were observed for sm2–3 T1 and T2 rectal 
cancers. As the maximum tumor diameter increased by 1 cm, the risk of recurrence increased by 
18 %; the presence of lymphovascular invasion increased the risk of recurrence by a factor of 1.86. 
Local recurrence rate was <5 % for pT1 Sm1 rectal cancer with no lymphovascular invasion and up 
to 3 cm in diameter. 



Even though TEM was initially conceived for the treatment of tumors located in the extraperitoneal 
rectum, there is increasing evidence that a full-thickness TEM can be offered also to patients with 
intraperitoneal rectal cancers, with no increased morbidity or mortality [26–31]. The learning curve 
and the experience of the surgeon are two main factors that influence the treatment strategy to be 
adopted when the peritoneum is entered [32]. Very few data are available about long-term survival 
in patients who had a peritoneal entry during TEM. Baatrup et al. [28] reported the oncologic 
outcomes of 22 patients with a median follow-up of 36 (range 3–164) months: one pT1 patient 
(7 %) and one pT2 patient (25 %) developed a local recurrence, while three patients developed 
distant metastases. In our series, all pT1 rectal cancer patients were disease free over a median 
follow-up period longer than 4 years [29]. Similar results were reported by others [31]. 

Anorectal function and quality of life are not significantly impaired after TEM. While anal resting 
and squeeze pressures decrease at 3 months after surgery, they return to baseline values within 6–
12 months. Similarly, anorectal manometry performed at 3 months after surgery shows a transient 
reduction in rectal sensitivity thresholds that might be associated with urgency and slight increase in 
the Wexner score for fecal continence, which usually returns to preoperative values within 1 year 
after surgery. At 12 months after TEM, most patients report a high level of satisfaction in terms of 
quality of life, which is still present at 5-year follow-up [33]. 

Only a few small retrospective studies have compared quality of life after TEM and TME in T1 
rectal cancer patients [34, 35]. Doornebosch et al. [34] compared 31 T1 rectal cancer patients who 
had undergone TEM with 31 sex- and age-matched 31 T+N0 rectal cancer patients undergoing 
sphincter saving rectal resection with TME without a diverting ileostomy. Six TME patients 
underwent neoadjuvant radiation therapy. All patients were disease free at the time of questionnaire 
mailing. The questionnaires used were the EuroQol EQ-5D, EQ-VAS, EORTC QLQ-C30 and 
EORTC QLQ-CR38. The median time interval between surgery and the evaluation was 28 months 
(range 5–91 months). There were no differences in quality of life from the patients’ and social 
perspective between the groups. Defecation problems were reported more frequently after TME 
than TEM; a trend toward worse sexual function was observed after TME than after TEM, mainly 
in male patients. 

Lezoche et al. [35] evaluated quality of life by using European Organization for Research and 
Treatment of Cancer (EORTC) QLQ-C30 and QLQ-C38 questionnaires preoperatively and then 1, 
6 and 12 months after surgery in 17 patients treated by TEM and in 18 patients who had undergone 
laparoscopic TME. While TEM adversely impaired quality of life only in the first postoperative 
month, functional sequelae were reported at 6 months after laparoscopic TME. Further large, 
prospective studies with longer follow-up are needed to confirm these preliminary findings 
(Table 3). 
Table 3 

Functional outcomes after transanal endoscopic microsurgery for T1 rectal cancer 

Reference 
Type of 
study 

No. of 
patients Follow-up Outcomes 

Quality of 
evidence 

Allaix et al. [33] PRO 100 TEM 
Preop, 3, 12, 
60 months 

Postop = Preop High 

Doornebosch et al. 
[34] 

RET 
31 TEM 

31 RR 
28 (5–91) monthsa TEM > RR Moderate 



Reference 
Type of 
study 

No. of 
patients Follow-up Outcomes 

Quality of 
evidence 

Lezoche et al. [35] PRO 
17 TEM 

18 RR 

Preop, 1, 6, 12 months 
postop 

TEM > RR Moderate 

RE retrospective, PRO prospective, TEM transanal endoscopic microsurgery, RR rectal resection 

aMedian and range 

In conclusion, the evidence currently available (Table 4) suggests that: 
Table 4 

Transanal endoscopic microsurgery for rectal cancer: quality of evidence and strength of 
recommendations according to the GRADE system 

Statement Quality of 
evidence 

Strength of 
recommendations 

TEM allows to perform a more accurate en bloc full-thickness 
local excision of rectal tumors than transanal excision 

High Strong 

Morbidity and mortality rates are significantly lower after TEM 
than rectal resection with TME 

High Strong 

TEM alone does not impair survival in “low-risk” T1 N0 rectal 
cancers 

Moderate Weak 

TEM does not impair anorectal function and quality of life High Strong 

The oncologic outcomes of neoadjuvant (chemo)radiation therapy 
followed by TEM for selected T2 N0 rectal cancers are promising, 
but this approach is still under evaluation and should be proposed 
only in the setting of clinical trials until these results are 
confirmed by further large prospective randomized trials 

Moderate Weak 

The use of neoadjuvant (chemo)radiation therapy is associated 
with increased rate of suture dehiscence and rectal pain after TEM 

Moderate Strong 

Patients with unfavorable pathological features in the TEM 
specimen who undergo rectal resection with TME are at higher 
risk of abdominoperineal resection 

Moderate Weak 

TEM transanal endoscopic microsurgery, TME total mesorectal excision 

1. (a) 

TEM is the procedure of choice for local excision of selected rectal cancers (quality of 
evidence: HIGH; strength of recommendation: STRONG) 

  

2. (b) 

morbidity and mortality rates are significantly lower after TEM than rectal resection with 
TME (quality of evidence: HIGH; strength of recommendation: STRONG); 



  

3. (c) 

local excision by TEM alone in selected “low-risk” T1 rectal cancer patients achieves long-
term survival that is similar to that achieved after TME (quality of evidence: MODERATE; 
strength of recommendation: WEAK); 

  

4. (d) 

“high-risk” T1 rectal cancer should undergo rectal resection and TME (quality of evidence: 
HIGH; strength of recommendation: STRONG); 

  

5. (e) 

anorectal function and quality of life after TEM are not impaired (quality of evidence: 
HIGH; strength of recommendation: STRONG). 

  

TEM for rectal cancer: controversies 

The main challenge of TEM as surgical procedure for the treatment of rectal cancer is the 
inadequacy in the assessment of perirectal lymph node involvement. The risk of lymph node 
metastases varies according to the staging of the tumor, being 0–3 % for T1 sm1, 15 % for T1 sm2–
3 and about 25 % for T2 rectal cancers [36, 37]. Therefore, the preoperative staging by endoscopic 
ultrasound (EUS) and magnetic resonance imaging (MRI) is key for the proper selection of patients 
for a TEM procedure. EUS and MRI should be considered complementary imaging modalities for 
the preoperative staging of rectal cancer [38]. EUS is the most accurate imaging modality for the 
assessment of early tumor invasion of the rectal wall (T1 vs. T2 rectal cancers). However, EUS is 
highly operator dependent and has low accuracy in differentiating between T1 sm1, sm2 and sm3 
substages, with a risk of under staging in 15–20 % of patients [39–41]. 

When poor prognostic features are found at the pathologic evaluation of the TEM specimen, 
abdominal rectal resection with TME is recommended to reduce the risk of recurrence [42–47]. 
While “low-risk” T1 rectal cancer patients treated by TEM have excellent oncologic outcomes, 
“high-risk” T1 and T2 rectal cancer patients have a significantly higher risk of recurrence after 
TEM alone than after rectal resection and TME. For instance, Borschitz et al. [44] studied 
recurrence rates and 10-year cancer-free survival in 105 pT1 cancer patients treated by TEM. 
Patients were grouped into two groups: “low-risk” cancers and “high-risk.” The TEM procedure 
was followed by reoperation for the presence of unfavorable histologic features (R1, Rx, R ≤ 1 mm, 
high-risk situation) after TEM in 21 patients. Local recurrence rates were 6 % after R0 TEM in the 
low-risk cancer patients and 39 % in the high-risk group of patients. The recurrence rate was 
significantly reduced to 6 % in those high-risk patients who underwent an immediate reoperation 
(P = 0.015). 



Even though a previous TEM does not affect long-term survival of these patients, the risk of 
abdominoperineal resection (APR) after full thickness transanal excision is increased. For instance, 
Levic et al. [48] compared in a case-matched study the short-term outcomes of 25 patients who had 
undergone TME following TEM and 25 patients who were treated by primary TME for early rectal 
cancer. No significant differences were reported in terms of intraoperative outcomes. The APR rate 
was 44 % in both groups. In 2013, we compared the perioperative outcomes in 17 patients treated 
by laparoscopic TME following a full-thickness TEM with 34 well matched patients who 
underwent primary laparoscopic TME for extraperitoneal rectal cancer [49]. The results of this 
study showed that laparoscopic TME after TEM is safe and has similar intraoperative and 
postoperative morbidity when compared to primary laparoscopic TME. However, we observed a 
significant increase in APR (41.2 vs. 11.7 %; P = 0.028) after a TEM procedure. TEM was the only 
independent predictor (P = 0.046). Indeed, the pelvic dissection during a TME is much more 
challenging due to the fibrotic scar in the rectal wall and inside the perirectal fatty tissue secondary 
to mesorectal inflammation following the TEM procedure [50], and a low colorectal or a coloanal 
anastomosis is sometimes technically not feasible. Currently, there are no data regarding the best 
timing for a TME after a full-thickness TEM. 

To reduce postoperative morbidity and mortality associated with rectal resection and TME without 
jeopardizing long-term survival, a multimodal organ-preserving approach including TEM and 
neoadjuvant CRT has been recently proposed in selected rectal cancer patients. Neoadjuvant CRT 
induces reduction in tumor size and sterilizes mesorectal lymph nodes, leading to a pathological 
complete response (pCR) in up to 30 % of patients [51]. Local recurrence is strictly related to the 
pathologic response to neoadjuvant treatment, with the best local control achieved in patients with 
pCR and ypT1 [51, 52]. Unfortunately, there are no clinical methods to reliably identify before 
surgery those patients who have achieved a pCR [53–55]. Local excision has been proposed as an 
option for an accurate assessment of the pathological response. However, main concern of this 
strategy is that only the rectal wall is excised while mesorectal lymph nodes are not removed, and 
mesorectal lymph node metastases are found in up to 27 % of ypT0 rectal cancers undergoing TME 
[56]. 

During the last 10 years, several studies have been conducted aiming to select rectal cancer patients 
for neoadjuvant treatment followed by local excision, thus avoiding an “unnecessary” abdominal 
rectal resection with the related morbidity [57–60]. For instance, Bhangu et al. [58] have reported 
cancer-specific outcomes of 7378 patients undergoing local excision and 36,116 patients 
undergoing major rectal resection for T0-2N0M0 rectal cancer included in the SEER (Surveillance, 
Epidemiology, and End Results) database. They showed that local excision was equivalent to 
abdominal surgery for the treatment of T0–1 rectal cancers, while the results were disappointing in 
T2 rectal cancer patients. The subgroup analysis of T2 patients who had undergone preoperative 
therapy showed similar oncologic outcomes when compared with those who had abdominal 
surgery. To date, a few studies have compared the outcomes after TEM and TME for T2 N0 rectal 
cancers [9, 18, 61, 62]. For instance, Lezoche et al. [9] have randomized 100 patients with a rectal 
cancer preoperatively staged as T2 N0 M0, G1–2, smaller than 3 cm and located within 6 cm of the 
anal verge, to TEM or rectal resection and TME after long-course neoadjuvant CRT. Overall, the 
median duration of follow-up was 9.6 years (range 5.5–12.4 years in the TEM group, and 4.7–
12.3 years in the TME group). In both groups, all local recurrence or distant metastases occurred in 
poor or non-responder patients to neoadjuvant CRT. The cancer-related and overall survival rates 
were similar between TEM and TME patients: 89 vs. 94 % (P = 0.687) and 72 vs. 80 % 
(P = 0.609). 

Several studies have reported morbidity rates related to the rectal wound in patients undergoing 
neoadjuvant treatment followed by TEM up to 70 % [63–66]. Marks et al. [63] included in a 



retrospective study 62 rectal cancer patients: 43 underwent neoadjuvant radiation therapy and 19 
were treated with TEM alone. There was no mortality. The overall morbidity rate was significantly 
higher in the radiation therapy group than in the TEM group (33 vs. 5.3 %; P < 0.05). A total of 11 
patients experienced a rectal wound complication (25.6 vs. 0 %; P = 0.015). Only one patient 
required a diverting stoma, while the other 10 patients were treated conservatively. 

Perez et al. [64] reported the 30-day outcomes in 36 consecutive patients undergoing TEM with 
closure of the rectal wall defect at a single institution: 23 patients underwent neoadjuvant CRT 
followed by TEM, while 13 patients underwent TEM alone. Overall 30-day morbidity rate was 
44 % for grade 2/3 complications, that occurred more frequently in patients treated by neoadjuvant 
therapy followed by TEM (56 vs. 23 %; P = 0.05). This group of patients had a higher rate of rectal 
suture dehiscence (70 vs. 23 %; P = 0.03), and risk of readmission (43 vs. 7 %; P = 0.02). Similarly, 
Coco et al. [65] compared 22 patients treated by neoadjuvant CRT followed by TEM and 25 
patients who had undergone TEM alone for rectal tumors. They reported a trend toward a higher 
rate of overall morbidity after neoadjuvant CRT followed by TEM than TEM alone (36.4 vs. 16 %; 
P = 0.114), and suture dehiscence (22.7 vs. 4 %; P = 0.068). 

One of the factors that may lead to rectal wall dehiscence in patients undergoing TEM after 
neoadjuvant radiation therapy is the suture of two irradiated tissues. However, there are no studies 
comparing the outcomes of closed and unclosed rectal wounds in this subgroup of patients. Further 
studies are needed to assess the optimal management of the rectal wall defect during TEM 
following neoadjuvant radiation therapy. 

Some recent studies have reported poor functional outcomes after local excision following 
neoadjuvant radiotherapy which are similar to those observed after anterior resection and TME [65, 
67, 68]. For instance, Gornicki et al. [67] retrospectively compared the functional outcomes in 44 
patients undergoing neoadjuvant radiation therapy followed by full-thickness local excision for cT1 
N0, cT2 N0 and borderline cT2–3 N0 G1–2 rectal cancer smaller than 3 cm with 38 patients who 
had undergone anterior resection alone for cT2 N0 rectal cancer. A self-administered non-validated 
questionnaire was sent to the patients 1 year after treatment and returned to the trial office by 
regular post. There were no differences in the mean number of bowel movements, occurrence of gas 
and fecal incontinence, clustering of bowel movements and urgency between the 2 groups of 
patients. Quality of life was affected by anorectal dysfunction in 38 % of patients, while sexual life 
was impaired in 19 % of men and 20 % of women. 

Even though oncologic preliminary results are promising, this treatment strategy should be 
proposed only in the setting of clinical trials until long-term results of large randomized controlled 
trials will be available [38]. An European multicenter prospective study, Transanal Endoscopic 
Microsurgery After Radiochemotherapy for Rectal Cancer (CARTS), investigates the outcomes of 
TEM performed 8–10 weeks after preoperative long-course CRT [69]. The TREC (transanal 
endoscopic microsurgery and radiotherapy in early rectal cancer) [70] is an ongoing phase II open, 
multicenter randomized controlled trial that compares abdominal rectal resection combined with 
TME and short-course radiotherapy followed by delayed (8–10 weeks) TEM for early rectal cancer 
patients. The TREC and CARTS groups have combined their phase II protocols (STAR-TREC) to 
produce a single-phase III trial that will randomize patients to one of three treatments: (a) standard 
radical surgery, (b) short-course radiotherapy + TEM, (c) CRT and TEM. 

In conclusion, the evidence currently available (Table 4) suggests that: 

1. (a) 



neoadjuvant chemoradiation therapy followed by TEM achieves satisfactory oncologic 
results in highly selected T2 N0 rectal cancers; however, it should be proposed only in the 
setting of clinical trials until these results are confirmed by further large prospective 
randomized trials (quality of evidence: MODERATE; strength of recommendation: WEAK); 

  

2. (b) 

neoadjuvant treatment is associated with increased rate of suture dehiscence and rectal pain 
after TEM (quality of evidence: MODERATE; strength of recommendation: STRONG); 

  

3. (c) 

radiotherapy followed by TEM might be associated with worse functional outcomes (quality 
of evidence: MODERATE; strength of recommendation: WEAK). 

  

Transanal endoscopic microsurgery: the platforms 

The transanal endoscopic operation (TEO) platform is gaining wide acceptance as a valid 
alternative to TEM platform. Both follow the same principles and many Authors do not differentiate 
between them or present series including patients operated on with both systems. A RCT comparing 
the results in 34 patients undergoing TEM or TEO for rectal tumors showed no significant 
differences in intraoperative and postoperative outcomes. TEO platform costs were significantly 
lower than TEM platform [71]. 

Another option is TAMIS (TransAnal Minimally Invasive Surgery), first developed in 2009 as an 
alternative to TEM for local excision of early rectal cancers to overcome the considerable cost of 
the TEM instrumentation and the steep learning curve of the TEM technique [72]. It seems to be 
gaining support in many centers. Martin-Perez et al. [73] recently reviewed the evidence about the 
use of TAMIS for the local excision of rectal tumors. They found 33 retrospective case series and 
case reports, and 3 abstracts, representing 390 TAMIS procedures. Main indications were adenomas 
(39 %) and cancers (53.5 %). The overall positive margins rate is 4.4 %, while specimen 
fragmentation rate is 4.1 %. Overall postoperative morbidity is 7.4 %. These results show the 
feasibility and safety of this platform in the treatment of early rectal tumors (quality of evidence: 
LOW; strength of recommendation: WEAK). However, the interpretation of these data is limited by 
the retrospective nature and the small sample size of the studies. To date, there are no clinical 
prospective studies comparing TEM and TAMIS. Only one small comparative experimental study 
showed a significantly faster completion of both dissection and suturing during the TEM procedure; 
the two approaches did not differ in accuracy in the tissue dissection [74]. The largest clinical 
retrospective series was published in 2013 by Albert et al. [75]: 50 patients were treated with 
TAMIS for adenomas (n = 25), carcinomas (n = 23) and neuroendocrine tumors (n = 2). The 
authors reported a specimen fragmentation rate of 4 % (n = 2) and positive margin rate of 6 % 
(n = 3). Early complication rate was 6 %; no further complications occurred after a median follow-
up of 20 months. 



In conclusions, TEM and TEO platforms are considered equivalent for the local treatment of rectal 
tumors, while clinical prospective studies comparing TEM and TAMIS are needed to evaluate the 
real benefits of TAMIS. 

TEM for rectal cancer: new perspectives 

Current research aims to increase the organ-preserving strategies and to further reduce the 
invasiveness of laparoscopic TME for rectal cancer. Two major fields of interest are (a) perirectal 
lymph node sampling in patients undergoing a TEM procedure and (b) transanal TME. 

The preoperative evaluation of perirectal lymph nodes by EUS and MRI is challenging. Several 
approaches that combine local excision and perirectal lymph node sampling have been described, 
aiming to increase the accuracy in perirectal lymph node detection, and therefore overcoming the 
lack of lymphadenectomy during TEM. 

Endoscopic posterior mesorectal excision (EPMR) performed after transanal excision for “high-
risk” T1 rectal cancer is a safe procedure that allows the resection of the posterior part of the 
mesorectum [76]. The severity of postoperative complications after EPMR is significantly lower 
than transabdominal TME, the number of lymph nodes harvested is similar and no significant 
differences in terms of survival have been reported between the two approaches (quality of 
evidence: MODERATE; strength of recommendation: WEAK). Tarantino et al. [77] have compared 
morbidity and mortality in 18 consecutive patients undergoing EPMR 6 weeks after transanal 
excision with those in 17 patients treated by low anterior resection for T1 rectal cancer. Minor 
complications occurred in 3 (16.7 %) patients after EPMR and in 4 (23.5 %) patients after low 
anterior resection (P = 0.691). Major complications occurred in 2 (11.1 %) patients after EPMR and 
in 4 (23.5 %) patients after low anterior resection (P = 0.402). No significant differences were 
observed in the median number of lymph nodes removed: 7 (range 1–22) after EPMR and 11 (range 
2–36) after low anterior resection (P = 0.132). Median follow-up was 23.1 (range 4–95) months 
after local excision and EPMR, and 58.1 (range 5–145.6) months after low anterior resection 
(P = 0.199). No patient experienced local recurrence. 

EPMR in combination with TEM does not seem to affect anorectal function in the long-term period 
(quality of evidence: LOW; strength of recommendation: WEAK). Walega et al. [78] evaluated the 
impact of TEM followed by EPMR on the anorectal functions in 10 T1 rectal cancer patients. There 
were no significant differences in manometric findings and fecal continence by using the Fecal 
Incontinence Severity Index before and after TEM, and 1, 3, 6, 12 and 36 months after EPMR. 
However, further large studies with longer follow-up are needed to confirm the oncologic adequacy 
of this approach to rectal cancer and the impact on quality of life. 

Several authors are now proposing the sentinel lymph node biopsy in patients with rectal cancer at 
early stages without clinical evidence of lymph node involvement or distant metastases [79]. The 
intraoperative detection of the sentinel lymph node may avoid more extensive surgery and the 
related postoperative morbidity. However, the sensitivity and specificity of the sentinel lymph node 
biopsy vary greatly across the several studies published in the literature, due to the tremendous 
diversity in patient selection, sentinel lymph node procedures, pathological techniques and 
heterogeneity across institutions and surgeons (quality of evidence: LOW; strength of 
recommendation: WEAK). Very recently, some new approaches to the perirectal lymph nodes have 
been proposed, including the nucleotide-guided mesorectal excision combined with TEM by using 
99-m-technetium-marked nanocolloid injection into the peritumoral submucosa [80], and the 
transrectal sentinel lymph node biopsy during TEM by using indocyanine green solution and a near-



infrared camera [81]. Large studies are awaited to better clarify the indications and the oncologic 
implications of these procedures in combination with TEM in the treatment of rectal cancer. 

The detection of predictive biomarkers of lymph node metastases might help identify rectal cancer 
patients who are unlikely to develop lymph node metastases and therefore may safely be offered an 
organ preservation approach. To date, promising results have been reported in locally advanced 
rectal cancer patients undergoing neoadjuvant CRT [82, 83]. Further studies are necessary to 
identify predictive biomarkers in the setting of earlier tumors. 

In the NOTES era, transanal rectal resections (the so-called down-to-up approach) by using the 
rigid TEM platform or a flexible system (TAMIS) with [84] and without laparoscopic assistance 
[85] have been described to overcome technical limitations of the laparoscopic approach in patients 
with distal and bulky tumors in narrow pelvis [86]. To date, only a few small studies with short 
follow-up have been published [87]. The largest series comparing transanal and laparoscopic TME 
is that by Fernández-Hevia et al. [88]. They included into a prospective cohort 37 consecutive 
patients with middle or low rectal cancer treated by transanal TME assisted by laparoscopy. These 
patients were compared with a retrospective cohort of consecutive 37 patients of identical 
characteristics undergoing laparoscopic TME in the immediate chronological period. Operative 
time was significantly longer in the laparoscopic TME group (252 ± 50 min) than in the transanal 
TME group (215 ± 60 min) (P < 0.01), due to the fact that two surgical teams worked 
simultaneously during the transanal TME. Distal margin clearance was lower (1.8 ± 1.2 vs. 
2.7 ± 1.7 mm; P = 0.05) after the laparoscopic TME than the transanal TME. The 30-day 
postoperative morbidity rate was slightly higher after laparoscopic TME than transanal TME even 
though the difference was not statistically significant (51 vs. 32 %; P = 0.16). Early readmission 
was more frequent after laparoscopic TME than transanal TME (22 vs. 6 %; P = 0.03). 

The correct placement of the stapler distal to the rectal tumor during a laparoscopic TME can be 
challenging, and it might result in inadequate oncologic resection. A recent matched case–control 
study comparing 25 transanal TME and 25 laparoscopic TME has shown a significantly higher rate 
of complete mesorectum in the transanal TME group (96 vs. 72 %, P < 0.05). No differences were 
observed in the other pathological findings, including circumferential resection margin status [89]. 

The first case of pure NOTES procedure for mid-rectal cancer was published by Leroy et al. in 2013 
[85]. They used a transanal endoscopic operation device as a surgical platform to create a 
viscerotomy distal to an endoluminal purse-string suture and to subsequently perform a TME using 
a “bottom-up” approach. The surgeon mobilized the sigmoid colon by a posterior, retroperitoneal 
approach, divided the colon intraperitoneally, and performed a hand-sewn, side-to-end, coloanal 
anastomosis. They called this approach perirectal oncologic gateway for retroperitoneal endoscopic 
single site surgery (PROGRESSS). 

Based on the data available in the literature, transanal TME by using the TEM platform seems to be 
a novel promising approach to rectal cancer patients with limited access to the pelvis by 
laparoscopy (quality of evidence: LOW; strength of recommendation: WEAK). However, the 
clinical series published in the literature are at present too limited to draw any conclusions. Further 
studies are necessary to validate the feasibility and the oncologic safety of this approach. Lastly, 
there are few small studies assessing the potential of the application of the robotic technology to 
transanal endoscopic surgery [90] and TME [91], showing its safety and feasibility. More robust 
data are awaited before drawing any recommendation. 

Conclusions 



TEM is the most effective surgical option for the local excision of selected T1 rectal cancers, 
without jeopardizing long-term oncologic outcomes. The lack of lymphadenectomy represents the 
main issue of this approach. Several approaches are under evaluation to overcome this limitation. 
TEM is also a promising tool for the surgical treatment of locally advanced rectal cancer as a 
platform for transanal TME. Further studies with long-term follow-up are needed to confirm the 
preliminary data. 
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