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Abstract
Transanal endoscopic surgery (TES) consists of a 
series of anorectal surgical procedures using different 
devices that are introduced into the anal canal. TES 
has been developed significantly since it was first used 
in the 1980s. The key point for the success of these 
techniques is how accurately patients are selected. The 

main indication was the resection of endoscopically 
unresectable adenomas. In recent years, these tech
niques have become more widespread which has 
allowed them to be applied in conservative rectal 
procedures for both benign diseases and selected cases 
of rectal cancer. For more advanced rectal cancers it 
should be considered palliative or, in some controlled 
trials, experimental. The role of newer endoscopic 
techniques available has not yet been defined. TES 
may allow for new strategies in the treatment of rectal 
pathology, like transanal natural orifice transluminal 
endoscopic surgery or total mesorectal excision.
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Core tip: In recent years, the diffusion of transanal 
endoscopic surgery techniques has allowed the 
application of conservative rectal procedures in both 
benign diseases and selected cases of early rectal 
cancer. For more advanced rectal cancers it should 
be considered palliative or, in some controlled trials, 
experimental and may allow for new strategies in the 
treatment of rectal pathologies.
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INTRODUCTION
Transanal endoscopic surgery (TES) consists of a series 
of anorectal surgical procedures using different devices 
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Table 1  Applications of transanal endoscopic surgery
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that are introduced into the anal canal. These devices 
allow the creation of a stable pneumorectum and 
offer a number of working channels that enable the 
introduction of optics and instruments for maneuvers 
of dissection, cutting, coagulation and suture. In 
recent years, the greater spread of these techniques 
has allowed the application of conservative rectal 
procedures in both benign diseases and selected cases 
of rectal cancer. The purpose of this article is to review 
the current indications of local excision, technical 
options available, and outcomes.

INDICATIONS
The key point for the success of these techniques lies 
in how accurately patients are selected. Preoperative 
workup includes physical exploration with digital rectal 
examination, fecal incontinence score, endoscopy, 
endoscopic rectal ultrasound (ERUS), pelvic magnetic 
resonance imaging (MRI) and abdominal CT in case 
of malignancies. Digital examination plays a key role. 
Magnification chromoendoscopy, ERUS and MRI are 
complementary staging modalities. TES has developed 
significantly since it was first used in the 1980s. The 
main indication was the resection of endoscopically 
unresectable adenomas. Local excision with TES has 
also shown benefits treating selected early rectal 
cancers. For more advanced rectal cancers it should 
be considered palliative or, in some controlled trials, 
experimental. With the development of the technique 
and the experience of surgeons, the indications have 
been increased. There are many applications beyond 
local excision, the most important in recent years is 
the development of transanal total mesorectal excision 
(TME)[1-3] (Table 1). Nowadays, we can consider 
these platforms as an important part of the colorectal 
surgeon’s armamentarium, available for solving 
complex proctologic diseases, and may offer new 
strategies in the treatment of rectal cancer.

TECHNICAL OPTIONS
Rigid platforms
The first specifically designed device for these 

procedures was developed by Buess et al[4] in the 
mid 1980s. (Transanal Endoscopic Microsurgery, TEM, 
Richard Wolf, Germany). TEM instruments consist 
of a 3D optic viewing system with specific operating 
instruments and an endosurgical unit. The operating 
instruments include the operating rectoscope (4 cm 
in diameter, 12 or 20 cm in length), the stereoscope 
and instruments for dissection, excision and suturing. 
The endosurgical unit provides insufflation, suction, 
irrigation and continuous monitoring of intrarectal 
pressure. The rectoscope and its attachments are 
secured to the operating room table using a multi
jointed clamp, Martin’s arm (Figure 1A). It was costly 
equipment and required specific training, so its spread, 
mainly in high-volume colorectal surgery units, was 
slow.

A few years later a cheaper alternative was 
introduced. The transanal endoscopic operation (TEO, 
Karl Storz, Germany), which was a newer and simpler 
system, has become widely implemented. It does not 
use the 3D optic system and has a shorter rectoscope 
(4 cm in diameter, 7.5 or 15 cm in length). Standard 
laparoscopic instruments, equipment and set up costs 
are lower, potentially opening the technique to any 
surgeon with previous laparoscopic experience. The 
main difference is a lack of binocular vision (Figure 
1B). Several studies have compared TEO with TEM 
for benign and malignant lesions and have shown 
satisfactory outcomes[5,6].

Soft platforms
In recent years, the procedure known under the name 
of Transanal Minimally Invasive Surgery (TAMIS) has 
become increasingly more popular. Reported by Atallah 
et al[7] in 2010, the technique stems from the use of 
a single port initially designed for abdominal surgery. 
TAMIS is defined as the use of any multichannel port 
combined with ordinary laparoscopic instruments, a 
laparoscopic camera lens (preferably 5 mm and 30º), 
and a standard laparoscopic insufflator. Currently in the 
United States there are two ports with Food and Drug 
Administration (FDA) approval for TAMIS. They are the 
single-incision assisted laparoscopic surgery (SILS) 
Port (Covidien, United States) and the GelPOINT Path 
Transanal Access Platform (Applied Medical, United 
States). The latter is the only multichannel port 
specifically designed for TAMIS procedures (Figures 1C 
and 2). Standard laparoscopic instruments available at 
any operating theatre allow any experienced colorectal 
laparoscopic surgeon to perform the procedure 
without additional investment. It is also possible to 
use a flexible endoscope as a camera and offers an 
additional way to grasp or retract the bowel with an 
endoscopic grasper (eTAMIS)[8].

A variety of multichannel ports can be applied 
transanally[9-14] (Table 2). Since the inception of TAMIS, 
at least 390 procedures were reported worldwide 
from 2010 to 2013[15]. Robotic-TAMIS have also been 
reported, but with limited data. Success with robotic-

Pelvic abscess
Benign rectal stenosis
Rectal Dieulafoy's lesion
Rectourethral fistula
Gastrointestinal stromal tumour
Rectal condylomata acuminata
Rectal prolapse
Impacted fecaloma
Rectal perforations
Presacral tumor
Foreign body
Neuroendocrine tumour
Transanal total mesorectal excision
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TAMIS has been demonstrated with various patient 
positions and using a glove port[16-18]. Regardless of 
which platform is used, the basic principles of the 
procedure remain the same. Although alternate 
synonyms for TAMIS exist, it could be a valid generic 
term for all procedures using multichannel disposable 
ports regarding transanal minimal access surgery.

OPERATIVE TECHNIQUE
Mechanical bowel preparation, antibiotic and anti
thrombotic prophylaxis are usually recommended. 
Anesthesia may be general or spinal. Lee et al[19] have 
reported a series of 25 TAMIS using spinal anesthesia. 
In TEM the surgeon works with the tumour visible in 
the lower part of the rectoscope at all times, so the 
positioning of the patient depends on the location of 
the rectal tumour. In TAMIS the majority of lesions 
can be excised in a lithotomy position. However, we 

still recommend turning the patient for large anterior 
lesions, especially if the distance from the anal verge is 
in a range where there might be a risk of opening the 
peritoneum.

The pneumorectum is maintained at a constant 
pressure. Rectal distension created in this way exposes 
the tumour and the rectal wall. Some groups are 
now using the AirSeal system insufflator (SurgiQuest, 
United States) to maintain a stable pneumorectum 
during TAMIS[20]. Right-angle camera cords can improve 
ergonomics and decrease instrument collision[21]. Care 
must be taken to avoid entering the abdominal cavity 
whenever it is possible. As usual, we recommend 
beginning the dissection making a dotted line with 
the monopolar scalpel about 10 mm from the tumour. 
We then open the mucosa over the dotted line and 
begin the full-thickness excision of the rectal wall 
reaching the mesorectal fat using an ultrasound scalpel 
(Ultracision, Ethicon Endo-Surgery, United States) 
allowing a good hemostasis. Conventional laparoscopic 
instruments are suitable for TAMIS, but advanced 
laparoscopic instruments can be employed, like 
linear staplers, vessel-sealing systems or articulating 
instruments[7,9]. We usually wash the rectal defect with 
diluted povidone, and we recommend exsufflating the 
rectum after complete resection, then wait 3-5 min 
and reinsufflate in order to assure good hemostasis. 
The defect is sutured transversally to avoid stenosis of 
the rectal lumen and postoperative bleeding. Suturing 
in this area is sometimes difficult for technical reasons 
as the working space is limited. For defect closure 
different techniques are frequently used, such as clip-
fixated sutures. If the defect cannot be completely 
closed, it should be reduced to the maximum, especially 
in the upper rectum, due to the risk of perforation. We 
are now using barbed sutures, that display the same 
bursting pressure as monofilament sutures, and their 
use for rectal wall closure seems feasible[22]. Suture 
line dehiscence is described in up to one-third of 
patients but mainly remains clinically unrecognized[23]. 
The dehiscence is presumably related to the wider 
size of the residual cavity. Obliteration of the residual 
perirectal space with a hemostatic agent and by the 

Figure 1  Transanal endoscopic microsurgery (A), transanal endoscopic 
operation (B) and single-incision assisted laparoscopic surgery (C) port.

Figure 2  GelPOINT Path transanal port.
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introduction of gauzes into the rectal ampulla, may 
reduce the risk of postoperative perirectal abscess, and 
thus reduce the suture line dehiscence rate[24].

In centres with TEM experience, the average 
duration of surgery ranges from 45 to 120 min. 
Also, a number of studies have reported significantly 
decreased duration of surgery for TEM compared with 
radical surgery[25]. Several large studies have reported 
hospital stays of 4-5 d with low readmission rates. 
Some articles have also shown that 23-h discharge is 
safe, although the number of patients in these studies 
is small[26].

BENEFITS AND LIMITATIONS
Most experience with TES is derived from TEM and 
TEO. In a recent prospective randomized clinical trial, 
no technical or clinical differences were observed 
between the results obtained with the two systems 
except lower cost with TEO[6]. For some authors, the 
introduction of the TAMIS port into the anal canal is 
more complex than in TEM or TEO[9]. A SILS port can 
be used in patients with narrow or fibrotic anal canals 
which do not allow the GelPOINT Path transanal access 
device to be introduced. A further disadvantage of 
TAMIS is that the rectoscope cannot be mobilized at 
the site of the lesion; rectal lesions located behind a 
rectal haustral valve may be more difficult to access 
and remove. The longer channels associated with 
TEM and TEO equipments facilitate intraluminal rectal 
retraction. A new disposable port (GelPOINT Path Long 
Channel) can reach lesions up to 15 cm from the anal 
verge[27]. In addition, an assistant is required to hold 
and manipulate the laparoscope during the TAMIS 
procedure.

Traditionally, the upper limit of dissection is 10 
cm for anterior tumours, 12 for lateral and 15 cm 
for posterior tumours. The limit for low lesions is the 
anal verge itself, but air-tightness of the insufflation 
system may be compromised for tumours less than 
4 cm from the anal verge and therefore traditional 
transanal local excision (TAE) is sometimes better for 
these lower tumours. Nonetheless, the operation can 
begin by TAE and then be converted to TES to finish. 
In experienced hands, TES is capable of providing high 
quality local excision with a reach triple to that of Park’
s TAE. TEM offers excellent magnified exposure of 

the operative site, especially for the upper and deep 
limits of the tumour, enhancing monobloc excision. 
TAE was associated with a significantly increased risk 
of fragmentation and R1 resection, leading to a higher 
risk of local recurrence (LR)[28,29]. A meta-analysis has 
confirmed a higher rate of R0 resection and disease-
free survival after TEM[30]. Recently reported by 
Elmessiry et al[31], when TAE and TEM were compared, 
the latter resulted in a greater number of tumour-
free excision margins, especially at the deep margin, 
and enabled a full-thickness whole specimen rather 
than a fragmented one. There was, however, no 
significant difference in LR or survival between the two 
techniques.

The limits of these techniques lie chiefly in the 
size and the circumferential extension of the lesions. 
Classically, the technique is recommended for 
superficial rectal tumours up to 3 cm in diameter 
and involving up to 40% of the rectal circumference. 
Nowadays we can consider that there are very few 
limits in terms of the location (anterior, lateral) of the 
lesion. In fact all four quadrants can sometimes be 
reached if the lesions are not particularly wide and 
if the size does not exceed the height permitted. It 
is possible to excise adenomatous lesions that cover 
even more than three quadrants of the circumference. 

POSTOPERATIVE COMPLICATIONS
Whichever technique is used, morbidity and mortality 
are lower than for radical surgery. Operative mortality 
is less than 0.5% and morbidity ranges from 4% to 
30% in large series, depending on the inclusion of 
minor complications. Bignell et al[32] found that the use 
of the harmonic scalpel reduces the complication rate. 
The most frequent complications include acute urinary 
retention (0%-11%), bleeding requiring re-operation 
(0.7%-9%), entry into the peritoneum (6%-20%) and 
recto-vaginal fistula (0.3%-1.4%)[33]. Kumar et al[34] 
found that the size of the tumour was associated with 
a risk of bleeding and anterior and lateral location was 
associated with a risk of peritoneal violation and acute 
urinary retention. Kreissler-Haag et al[35] assessed 
the anatomical variables of rectal neoplasia as well as 
surgeon experience on postoperative complications in 
patients undergoing TEM, they found 0.3% mortality 
and a 9% overall complication rate, including bleeding, 
fecal incontinence, dysuria, pneumonia, myocardial 
infarction and pulmonary emboli. Complications 
correlate with tumours located laterally and more 
than 8 cm from the anal verge. Overall surgical 
complications did not correlate with the number of TEM 
procedures performed, suggesting a short learning 
curve for the procedure in surgeons with previous 
experience in minimally invasive surgery.

Pelvic sepsis, which occurs in about 3% of cases, is 
more common in lesions within 2 cm of the dentate line. 
Regarding peritoneal perforation, although it was once 
thought to represent a complication requiring conversion 

SILS port (Covidien, United States)
Gel POINT Path (Applied Medical, United States)
SSL port (Ethicon, United States)
Triport (Olympus, Japan)
Glove port
Long Gel POINT Path (Applied Medical, United States)
Endorec (Aspide, France)
Single ballon trocar (pediatric use) 

SILS: Single-incision assisted laparoscopic surgery.
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to laparotomy or even a stoma, in experienced hands 
this can usually be salvaged by TES[36,37]. A multicenter 
study performed from a database of 888 TEM proce
dures, found 22 perforations into the peritoneal 
cavity. They reported no association with major short-
term complications or adverse long-term oncological 
outcomes[38]. Postoperative complications may be 
greater after neoadjuvant chemoradiation and include 
pain and wound dehiscence, but the majority seems to 
be minor and can be treated conservatively[25,39-43].

OUTCOMES
Functional outcomes
Anorectal function after TEM has been addressed in 
several studies[26,43,44]. The evidence available suggests 
that the TEM procedure seems to have no permanent 
deleterious effect on fecal continence. Although TEM 
can cause manometric alterations, it does not affect 
clinical continence scores[45]. Short-term functional 
results of TAMIS are also excellent and comparable 
to functional results using the TEM equipment[46]. 
In many patients with pre-existent impairment of 
anorectal function, their functional outcome after 
TES is significantly improved, probably secondary 
to excision of a mucous producing lesion[47]. Some 
patients will develop anorectal dysfunction but this is 
associated with excision of large lesions with changes 
in rectal capacity and compliance[48].

Sexual or urinary disorders are very rare. When 
circumferential lesions are resected, particularly 
carpet adenomas, there can be a higher rate of rectal 
stenosis. Stenosis will normally respond to surgical or 
endoscopic balloon dilatations[49,50].

Adenomas
TEM has been used primarily for resection of large 
adenomas of the rectum[25,51,52]. The evidence supports 
TEM as the preferred approach to rectal adenoma 
resection when endoscopic removal is not possible with 
safety or without fragmentation, with excellent results, 
low recurrence rates and a favorable complication 
profile compared with TAE or radical resection[25,53,54]. 
It would be of interest to report and evaluate the 
results with more TAMIS series including margin 
status, specimen fragmentation, and complications 
associated with the technique in a similar way to the 
TEM-TEO series. Since a LR rate is higher after excision 
of adenomas larger than 5 cm, a strict follow-up is 
recommended. In cases of recurrent adenoma, TEM 
has been shown to be an important therapeutic option 
with no increased morbidity[55].

There are still some limitations in the pre-operative 
diagnosis of large rectal adenomas. Even though 
ERUS appears to be the most accurate pre-operative 
diagnostic tool for investigating tumour invasion, the 
rate of incidental carcinoma in lesions with benign 
appearance is significant even with multimodal pre-

operative assessment. Serra-Aracil et al[56], found 52 
out of 277 lesions (18.8%) with preoperative diagnosis 
of adenoma to be invasive carcinomas. Dash et al[57] 
found that 13% of 167 benign lesions (with non full-
thickness excision) were unexpected cancers. This is 
not related to the type of lesion, although exophytic 
lesions may be harder to assess and classify by 
ERUS[57]. The rate of occult carcinoma may be as 
high as 40%, depending on pre-operative imaging 
assessment[43]. Higher frequency scanning probes and 
coupling gels seem to have shown better accuracy 
for early stage cancer[58]. Real-time elastography has 
been used to assess adenomas and early cancers, 
and has shown promising discrimination between 
them[59]. Some recent studies have investigated the 
role of ERUS, compared with MRI, for the staging of 
large rectal adenomas, reporting similar rates of over-
staging, but MRI might be more appropriate in case of 
proximal tumours that cannot be reached by the ERUS 
probe[43].

Carcinomas
Radical surgery with TME is still the cornerstone for the 
treatment of rectal cancer, offering patients the best 
results in terms of LR and disease-free survival[60]; 
however it is associated with significant mortality 
and morbidity rates[61]. According to the accumulated 
experience over the last years, TEM-TEO procedures 
have been accepted as effective treatments in selected 
patients with early rectal cancer, with similar oncologic 
outcomes as radical surgery and better functional 
results[62,63]. Recently, TAMIS has been proposed as an 
alternative with the same indications, but there is still 
limited experience in rectal cancer using this approach 
because of its short follow-up[27,15,31,43,64-67].

Appropriate patient and tumour selection is 
the main challenge and preoperative staging is of 
paramount importance for decision-making. Tumour 
biopsy offers a low accuracy, with a histological 
discrepancy of up to 20% or even higher[68]. Despite 
improvement in imaging techniques, there are patients 
who are not accurately staged[43]. ERUS appears to be 
the most accurate diagnostic tool for assessing tumour 
invasion of the rectal wall, especially for small lesions. 

MRI is more accurate detecting mesorectal invasion 
and the relation of the tumour with puborectalis muscle 
and anal sphincter in low cancers, and is preferred for 
N-staging because it allows for the evaluation of the 
whole mesorectum[25,33,40,61,63,69-71].

Unfavourable histological characteristics related 
to a high incidence of positive lymph nodes (N+) and 
recurrences are: Tumours larger than 3 cm or involving 
more than one third of the rectal lumen, rectal wall 
invasion more than T1 sm1, positive resection margins 
(< 1 mm), poorly differentiated adenocarcinomas, 
presence of lymphatic, venous or perineural invasion, 
mucinous component and tumour budding[25,31,40,63,72-76]. 
High-risk T1 tumours are more likely to be N+ 
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compared to low-risk T2 tumours. Due to a lack of 
accuracy in the preoperative staging, full-thickness 
resection with a macroscopic margin of 10 mm is 
generally recommended[33,40,54,61,62,77]. Some authors[78] 
remove the perirectal fat to reach the mesorectal fascia, 
but there are some concerns about the possible major 
interference in case of completion surgery.

As mentioned above, TEM allows local excision 
to be performed with a lower positive margin rate 
compared to conventional TAE, less fragmented 
specimens and better oncologic outcomes[28,29]. In 
a multivariate analysis, TAE was an independent 
predictor of LR when it was compared to TEM[31]. 
The rate of reported involved margin in the surgical 
specimen in TAMIS procedures is 4.4%-6%[27,15,66], 
figures similar to those obtained with TEM, and seems 
to be related with the T stage[25,54,79]. Some studies 
have compared TEM with radical TME resection in early 
rectal cancer, finding similar results in terms of LR and 
survival[77,80]. In the meta-analysis performed by Winde 
et al[81], the rate of LR was higher with TEM (12% vs 
0.5%) but no difference in survival was found. Similar 
conclusions were reported by others[25,64,80,82]. We have 
to take into account that TES is more frequently used 
in distal tumours, which have poorer prognosis when 
they are compared with upper rectal lesions.

TES seems to be a reasonable alternative to 
radical resection in patients with low-risk T1N0 rectal 
cancer[25,33,40,61,62,64,80,83] with LR rates ranging from 
0%-39%. These wide differences can be explained 
by the heterogeneity of cases, different selection 
criteria, risk characteristics, and surgical techniques, 
but the majority are under 10%[25,30,68,77,78,81,84-87]. The 
level of submucosal invasion (sm level) has been 
demonstrated to be a strong predictor of recurrence, 
with sm1 lesions showing lowest levels of LR and 
sm2-3 lesions with LR rates similar to T2[66,72]. 5-year 
survival is consistently high in pT1, ranging 80%-100%, 
depending on the number of patients with high-risk 
tumours[25,68,78,81,83,85,87,88].

TES alone is not suitable treatment for fit patients 
with staged T2 or worse tumours, considering that the 
risk of LR varies between 9.5% and 47%[25,54,61,64,77,79,80

,83-89]. But even in these cases there are considerable 
differences between low and high-risk cancers[90]. 
TES might be offered to patients with high-risk T1 or 
T2-3 tumours with poor life expectancy and multiple 
co-morbidity, unfit for major surgery, offering a 
reasonable chance of success, or simply as palliative 
treatment in case of disseminated disease[40,61,80].

Completion surgery
When pathological evaluation of the TES specimen 
reveals tumour invasion beyond pT1 sm1 or high-
risk features, immediate radical surgery with TME 
is recommended[25,27,40,43,54,65,85,87,91]. As a matter for 
concern, Hompes et al[92] reported that they had found 
the completion surgery procedure difficult in 53% of 

cases. The quality of mesorectum was moderate or 
poor in 36% of cases in the pathological exam; all 
of them were in the difficult group, associated with 
previous full-thickness resection and low tumours. 
The resected tumours with a good TME specimen 
had a significantly better 5-year disease-free survival 
compared to inferior specimens (100% vs 51%). 

Surgery for recurrence
Salvage surgery for recurrence after TES offers 
disappointing oncologic outcomes, the stage is usually 
more advanced than in primary tumours and may 
require multivisceral resection and an ostomy in up to 
43% of cases. Survival is seriously compromised, with 
a 5-year survival ranging 43%-68%, dropping to 29% 
in patients with unfavourable histology[40,84,93].

TES and adjuvant therapy
In patients with high-risk pT1 or pT2 after local 
resection, adjuvant radiotherapy could be an option 
for selected patients who decline completion surgery 
or are too frail for radical surgery. Even though 
radiotherapy appears to have some benefits added to 
TES, it is not equivalent to radical surgery[62,64]. There 
are some promising studies, such as Duek et al[94], 
with no LR at 3-year follow-up in 12 patients with T2 
tumours treated with local resection and adjuvant 
radiotherapy. Ramirez et al[95] reported 28 pT1 high-
risk and pT2 low-risk patients treated with local 
excision and radiotherapy, with a LR rate of 10.7% 
and a 5-year cancer-specific survival rate of 93%. 
Borschitz et al[90] had a LR rate 16% in low-risk pT2. 
But other groups showed worse results, with LR rates 
over 30%[79,86].

Neoadjuvant therapy and TES
Tumour response to chemoradiation therapy (CRT) 
may define a subset of patients with a particularly 
good prognosis, who could benefit from a rectal 
sparing approach. Patients with early stage rectal 
cancer seem to respond better. Complete pathological 
response can be achieved usually in 10%-25%, but 
can even reach 45%[42,96]. Reliable assessment of the 
rectal wall and nodal status of mesorectum after CRT 
remains challenging, because of the induced edema, 
inflammation and fibrosis. Furthermore, endoscopic 
biopsies are unreliable to rule out residual cancer cells 
in rectal wall[42,96]. TES may play a role as a diagnostic 
procedure in selected patients with complete clinical 
response to rule out tumour persistence[85,97].

There are several studies which have shown 
similar oncological outcomes for T2 rectal cancers 
comparing neoadjuvant therapy and TEM with radical 
resection[40,79,98]. Other authors confirmed these 
good results in T2, with no LR in patients who had a 
significant response to CRT[54,78]. The best candidates 
for TES following CRT are those with complete 
pathological response[41]. Partial tumour response to 
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CRT has increased risk of recurrence after TES, being 
ypT stage the strongest prognostic factor[99-101]. CRT 
followed by TES may be a promising way to treat 
the best responding patients with distal rectal cancer 
who may require an abdomino-perineal resection or a 
coloanal anastomosis, but only in well selected cases 
and in the setting of a controlled clinical trial. It may 
also be an option as palliative treatment, for patients 
who refuse a permanent ostomy or are unfit for major 
surgery.

ALTERNATIVES
Conventional endoscopic mucosal resection (EMR) 
cannot provide en bloc resection in cases of large 
lesions. Barendse et al[102] have published a systematic 
review on safety and effectiveness of EMR vs TEM 
for large rectal adenomas. The study has shown the 
safety of EMR with a lower rate of morbidity but a 
higher recurrence rate. We are waiting for the results 
of an ongoing prospective randomized trial by a 
multicenter collaboration group of Dutch endoscopists 
and surgeons (TREND study) that compares the cost-
effectiveness of EMR and TEM for the resection of large 
(> 3 cm) rectal adenomas[103].

In recent years, the endoscopic submucosal dis
section (ESD) technique was introduced to allow more 
en-bloc resections, especially in lesions larger than 20 
mm. However, ESD has not gained wide acceptance in 
western countries because it is technically challenging 
and time consuming, requiring a steep learning curve, 
while it is affected by a consistent rate of complications 
(29.2%) and allows a rate of R0 resections of no more 
than 72.9% of cases[104].

FUTURE PERSPECTIVES
The standard care of rectal cancer is changing. In 
recent years, the impact of screening is increasing 
the diagnosis of early cancer and its management 
is becoming bespoke and has not yet been defined. 
Molecular markers associated with tumour progression 
or response to neoadjuvant therapies may help 
in stratifying patients at high or low risk for local 
therapies[105,106]. The role of organ-sparing approaches 
including neoadjuvant therapies followed by TES 
should be formally assessed by randomized controlled 
trials. Improvements in preoperative discrimination of 
benign and malignant rectal lesions are also needed. 
The management of early rectal cancer should always 
be based on a multidisciplinary approach without 
jeopardizing survival[65]. Currently, two controlled trials 
are examining this. The CARTS study (CRT for rectal 
cancer in the distal rectum followed by organ-sparing 
TEM) has been designed to assess the adequacy of 
TEM following neoadjuvant radiotherapy. Patients with 
a clinical T1-3N0M0 rectal cancer below 10 cm from 
the anal verge will receive CRT followed by TEM 8-10 
wk later. The UK TREC trial (TEM and Radiotherapy 

in Early Rectal Cancer) is offered for patients with 
early rectal cancer (T1-2N0). Patients are randomized 
between radical TME surgery and short-course 
neoadjuvant radiotherapy with delayed local excision 
at 8-10 wk[43].

There are several new techniques and approaches 
under investigation, which are still preclinical or 
experimental, such as transanal natural orifice 
transluminal endoscopic surgery (NOTES), transanal 
TME, and robotic-TES[25,43,107]. TES platforms seem 
to be safe for both transanal NOTES and TME proce
dures[108,109]. Robotic technology can lower the difficulty 
inherent in the TES platforms for performing such 
procedures[110]. Clinical trials are necessary for full 
evaluation of these techniques.

CONCLUSION
TES has improved significantly since its introduction 
in the 1980s. In recent years, the spread of these 
techniques has allowed the application of conservative 
rectal procedures in both benign diseases and selected 
cases of early rectal cancer. For more advanced rectal 
cancers it should be considered palliative or, in some 
controlled trials, experimental. The role of newer 
endoscopic techniques available has not yet been 
defined. TES may offer new strategies in the treatment 
of rectal pathology, like transanal NOTES or TME.
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