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Abstract 

Transanal excision (TAE) with conventional retractors and transanal endoscopic microsurgery 

(TEM) are two well established minimally invasive surgical options for the treatment of selected 

rectal cancers. TEM is nowadays considered the standard of care for the transanal excision of 

rectal tumors, since it is associated with significantly better quality of excision and lower rates of 

recurrence than TAE. When compared with rectal resection and total mesorectal excision, TEM 

has lower postoperative morbidity and better functional outcomes, with similar long-term 

survival rates in selected early rectal cancers. More recently, transanal minimally invasive 

surgery (TAMIS) has been developed as an alternative to TEM. Possible benefits of TAMIS are 

under evaluation.  
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Introduction 

During the last three decades, the wide introduction of screening population programs has 

led to a significant increase in the early detection of rectal cancers. This was paralleled by major 

technological improvements in the field of both staging and treatment modalities of rectal cancer, 

thus stimulating the development of several multimodal organ-preserving strategies in patients 

with early rectal cancer (ERC), including the use of local excision (LE)1 and chemoradiation 

therapy (CRT)2.  

Until the 1990s, transanal excision (TAE) with conventional retractors was considered 

oncologically adequate for the treatment of ERC3. However, the implementation of the total 

mesorectal excision (TME)4 and the development of new endoscopic rigid platforms, such as 

transanal endoscopic microsurgery (TEM) and Transanal Endoscopic Operation (TEO), have 

challenged the role of conventional TAE.  Nowadays, abdominal rectal resection combined with 

TME is the surgical standard of care for patients with rectal cancer. However, it is burdened by 

high rates of postoperative complications and impaired quality of life.5  

Conceived in the early 1980s, TEM has become a valuable alternative option in selected 

cancer patients, being associated with significantly lower postoperative morbidity and better 

functional outcomes than abdominal rectal resection with TME; in addition, it provides better 

quality of the excision, lower risk of recurrence and better survival than conventional local 

excision. More recently, the TEO platform was designed, reporting similar intraoperative and 

postoperative outcomes when compared to TEM platform.6 Lastly, a novel flexible platform has 

been developed in 2009 as an alternative to TEM, the TransAnal Minimally Invasive Surgery 

(TAMIS).7 
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The aim of this paper is to review the outcomes of conventional TAE, TEM/TEO and 

TAMIS for early 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 in English language between January 

1985 and January 2018. The following medical subject headings (MeSH) and free-text words 

alone or in combination were used: “transanal endoscopic microsurgery”, “transanal excision”, 

“full thickness excision”, “rectal cancer”, “total mesorectal excision”, “transanal”, 

“laparoscopic”, “neoadjuvant chemoradiation therapy”, “function”, “quality of life”, “Transanal 

Minimally Invasive Surgery”, “TAMIS”; “Transanal Endoscopic Operations”, “TEO”, 

“endoscopic posterior mesorectal resection”, “learning curve”, “cost”, “sentinel lymph node”. 

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.  

 

Endoscopic platforms 

Rigid 

Two different rigid platforms used to perform transanal endoscopic surgery for ERC are 

available: the TEM and the TEO platforms. Both allow to remove lesions in the lower, mid and 

upper rectum that are not attainable with conventional TAE, with a better visualization of the 

rectal lumen than TAE.   
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The TEM (Richard Wolf, Knittlingen, Germany) equipment (Figure 1) was originally conceived 

by Gerhard Buess in the early 80s and includes: 

 An operating proctoscope that is 4 cm in diameter and is available in three different lengths 

with correspondent obturators that allows insertion of the proctoscope. 

 A working adapter and a working insert to connect the proctoscope to working instruments, 

camera and insufflator. 

 A Martin arm to fix the proctoscope to the operating table. 

 A light source and a stereoscopic angled telescope which allows dissection under 

microsurgical conditions with 3D visualization. 

 The surgical tools include suction and irrigation tubes, curved and straight monopolar 

grasping forceps, suture clips forceps, electrocautery, needle holder. 

 

The TEO Instrumentation by Karl Storz GmbH (Tuttlingen, Germany) (Figure 2) is an 

alternative to the TEM platform that has gained wide acceptance worldwide.  TEO 

instrumentation includes a 7 or 15-cm proctoscope (4 cm in diameter) with 3 working channels 

(12, 5 and 5 mm) for dedicated or conventional laparoscopic instruments, and a 5-mm channel 

for a 30° 2D camera. The shape of the TEO proctoscope tip allows manipulation and suturing of 

the rectal wall on a 360° surface. A standard laparoscopic unit is used in combination with this 

system, with the imaging being displayed on a screen. 

 

Flexible 

In 2009, the first use of flexible platform for transanal excision (TAMIS) was reported.7 Even 

though the outcomes using several multichannel ports have been published,8 currently the Food 
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& Drug Administration has approved in the United States only two ports for TAMIS: the SILS 

Port (Covidien, Mansfield, MA, USA) and the GelPOINT Path Transanal Access Platform 

(Applied Medical, Rancho Santa Margarita, CA, USA), with the latter being the only multiport 

specifically developed for TAMIS procedures.  The SILS Port (Figure 3)  has a neck of 3 cm 

and includes three 5-mm ports (one can be changed to a 11-mm port), through with standard 

laparoscopic tools are inserted, and a dedicated access for CO2 insufflation. The material that the 

SILS port is made of is soft, flexible and sponge-like, thus allowing a smooth and atraumatic 

insertion of the port into the anal canal.  

The GelPOINT path transanal access platform (Figure 4) includes 3 ports with self-retaining 

sleeves that accommodate 5-mm and 10-mm standard laparoscopic tools; the insufflation 

Stabilization Bag that is connected to standard insufflation tubes stabilizes the surgical space 

with an elastic CO2 reservoir that effectively absorbs the pulsing motion of an insufflated rectum. 

The access channel is available in 3 sizes to meet procedural needs, offers a 4-cm atraumatic 

retraction to enhance endorectal exposure and access, and includes suture ties to maximize the 

security during the entire operation. Lastly, the GelSeal cap provides a flexible fulcrum for 

unmatched triangulation of standard laparoscopic instrumentation, allows to keep the exposure 

stable during the operation by accommodating two interchangeable insufflation/smoke 

evacuation ports and facilitates the specimen removal with simple detachment from the access 

channel. 

 

Surgical technical points 

Positioning of the patient on the operating table 

 Both TEM/TEO and TAMIS procedures can be performed either under general or spinal 
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anesthesia.9-12 A recent prospective observational including 50 patients treated with TEO 

platform for rectal tumors showed that TEO® under spinal anaesthesia is safe and feasible. No 

intraoperative complications occurred, and no procedure required conversion to general 

anesthesia. The median duration of operation was 60 (range 20-165) min. No opioids were 

administered during the perioperative or postoperative period. The median postoperative pain 

score was 0 at 4, 8, 24 and 48 h after surgery. No significant postoperative changes were 

observed in hemodynamic parameters.13 

 The patient is placed either prone or supine in order to keep the lesion as close to the 6 

o’clock position as possible. Patients with lateral rectal tumors are placed in the supine position 

unless the lesion is located on the anterolateral wall (12 to 3 o’clock position or 9 to 12 o’clock 

position) or close to the peritoneal reflection. When the peritoneum is opened, the prone position 

allows to reduce the descent of small bowel loops into the surgical field and the air leak into the 

peritoneal cavity, thus facilitating the suture of the peritoneal opening. 

 

Step 1: Dissection 

After insertion of the proctoscope into the rectum and identification of the rectal tumor, the 

proctoscope is fixed to the operating table. Carbon dioxide (CO2) is inflated to maintain an 8-

mmHg endorectal pressure that in some cases might be increased up to 16 mmHg.  

 The operation starts by marking the lesion circumferentially with the electrocautery, thus 

ensuring at least 5-mm clear circumferential margins. 

 The dissection begins at the right lower border of the tumor, and then is continued 

proximally around and under the tumor until a circumferential dissection is achieved and the 

tumor en bloc excised. Tumor excision can be safely performed by using monopolar 
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electrocautery. Ultrasonic shears or a Electrothermal Bipolar Vessel Sealing System might 

be useful in difficult cases to complete the dissection. Due to the limited accuracy of the 

preoperative staging tools, a full-thickness excision down to the perirectal fatty tissue should 

be routinely performed. Female and male patients who had previous prostactectomy who 

undergo a TEM/TEO procedure for an anteriorly located rectal tumor are at higher risk of 

developing a rectovaginal or rectovescical fistula. 

 The specimen is then retrieved transanally and is oriented and pinned to a corkboard to 

preserve the margins of normal rectal mucosa surrounding the tumor.  

 In case of intraoperative peritoneal opening the surgeon’s learning curve and case volume 

are the two factors that mainly influence the treatment strategy. In our experience, the prone 

position of the patient on the operating table and the particular shape of the tip of the TEO 

proctoscope help suture the rectal wall on a 360° surface, thus minimizing the risk of 

conversion to open surgery or the need for a stoma.  

 

Step 2: Wall defect suturing 

The optimal management of the rectal wall defect is controversial, with some studies suggesting 

the closure, others favouring leaving the defect open and others showing no differences. A 

systematic review and metanalysis of the literature published in 2017 included 4 studies (489 

patients: 317 in the closed group and 182 in the open group): no significant differences were 

found in overall morbidity, postoperative local infection, postoperative bleeding and 

reintervention.14 Similar results were obtained by Lee et al. in a multi-institutional matched 

analysis published in 2018, suggesting that the decision to close the rectal wall defect should 

represent a tailored approach.15 
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We believe that the closure of the rectal wall represents one of the technical advantages of 

TEM/TEO procedure compared to classical transanal excision and might reduce early 

postoperative morbidity and the risk of complications in case of later rectal resection with total 

mesorectal excision. This practice is supported by the results of a prospective study that 

demonstrated that the rate of grade 3 complications according to the Clavien Dindo classification 

was significantly reduced when the rectal wall defect was sutured by TEM.16  

 The wall defect is first irrigated with iodopovidone solution to reduce septic complications 

and the risk of tumor cell implantation. 

 The rectal wall defect is then closed with one or more monofilament absorbable running 

sutures, usually from right to left. For large wall defects, a midline stitch is placed to 

approximate proximal and distal margins, thus reducing the tension of the suture. Dedicated 

silver clips are used to secure the suture since knot tying during the procedure is challenging. 

At the end of the procedure, patency of the rectal lumen is carefully checked through the 

TEM/TEO proctoscope.  

 

Post-operative complications 

Postoperative complications occur in 2% to 15% of patients. Most frequent local complications 

are rectal bleeding and suture dehiscence.  Rectal bleeding is self-limiting in most cases. 

Treatment options include blood transfusions and endoscopic clipping.  Suture dehiscence occurs 

more frequently after neoadjuvant radiation therapy in patients preoperatively staged as cT2N0. 

Patients with suture dehiscence experience severe rectal pain, tenesmus and fever. An endoscopy 

or cross sectional imaging is always obtained to check the suture line and the size of the 

perirectal collection for possible drainage. Conservative treatment includes intravenous 

antibiotics and 10% iodine solution enemas and leads to healing in about 90% of cases.17 Further 
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treatment tools such as the endoscopic vacuum system (Endosponge®, B Braun Medical BV, 

Melsungen AG, Tuttlingen, Germany) are rarely use. The need for a stoma creation to control 

sepsis is very uncommon.  

 

Evidence from the literature 

1. Local excision for selected T1 N0 rectal cancer: conventional TAE or TEM? 

Several studies have compared surgical outcomes of patients undergoing TEM versus TAE for 

T1 N0 rectal cancers, reporting significantly higher rates of tumor fragmentation and positive 

resection margins after TAE than TEM, thus leading to higher and unacceptable local recurrence 

rates.18 For instance, Langer et al.19 reviewed 38 T1 rectal cancer patients treated by TAE (18 

patients) or TEM (20 patients). The rates of positive or indeterminate resection margins were 

higher after TAE than TEM (37% vs. 19%, positive; 16% vs. 5%, indeterminate). Christoforidis 

et al.20 found similar results comparing 42 stage 1 rectal cancer patients treated by TEM and 129 

stage 1 rectal cancer patients treated by TAE. TAE was associated with significantly higher rates 

of positive resection margins than TEM (16% vs. 2%; P=0.017).  A recent systematic review and 

meta-analysis of studies comparing TAE and radical resection for T1N0M0 rectal cancer showed 

that TAE had higher local recurrence rates and poorer 5-year survival.21  

The evidence that TAE compromises survival in patients with ERC has led to a decrease in 

the use of this approach during the last 15 years, favoring the implementation of TEM.22,23 TEM 

does not jeopardize the long-term survival in “low risk” T1 carcinoma according to Hermanek 

criteria.24 Heintz et al.25 showed no significant differences in local recurrence between patients 

who had a TEM or TME for a T1 “low-risk” cancer (4% vs. 3%, respectively), while higher local 

recurrence rates were observed after TEM than TME in “high risk” rectal cancer patients (33% 
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vs. 18%). Similarly, Lee et al.26 reported similar local recurrence rates in 52 patients treated by 

TEM and in 17 patients who had undergone rectal resection with TME for G1 or G2 rectal 

cancers (4% vs. 0%; P=0.95). Borschitz et al.27 studied recurrence rates and ten-year cancer-free 

survival in 105 pT1 cancer patients treated by TEM. Patients were divided into two groups: 

“low-risk” cancers and “high-risk”. 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). 

Submucosal tumor invasion is a strong prognostic factor for long-term survival in rectal 

cancer patients undergoing TEM for T1 N0 rectal cancer28,29. Bach et al.28 analysed the outcomes 

of 487 rectal cancer patients treated by TEM. They found that T1 rectal cancers with a 

submucosal tumor invasion less than 1000 µ (T1sm1) had the lowest risk of recurrence, while 

sm2-3 T1 and T2 rectal cancers had similar recurrence rates. Local recurrence rate was less than 

5% for pT1 Sm1 rectal cancers with no evidence of lymphovascular invasion and a diameter of 3 

cm or less. 

Even though TEM was initially developed for the treatment of tumors located in the mid 

and lower rectum, to date the distance of rectal cancer from the anal verge does not represent an 

absolute contraindication to a full thickness TEM procedure. There are several data supporting 

the use of this platform also for the treatment of selected intraperitoneal rectal cancers, with no 

increased short-term morbidity or mortality and no adverse oncologic outcomes even in case of 

inadvertent peritoneal opening.30-35 The experience of the surgeon is key in the decision making 

process for the treatment strategy to be adopted when the peritoneum is entered.36  
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In conclusion, TAE should be abandoned for the treatment of rectal cancer. TEM should be 

considered in selected T1 (sm1) rectal cancer patients, thus avoiding unnecessary rectal resection 

without affecting survival. 

 

2.   Is local excision of T2 N0 rectal cancer a valuable option? 

The assessment of perirectal lymph node status is the main challenge of LE as treatment 

modality for rectal cancer, and the risk of lymph node metastases increases with tumor stage: 

from 0% to 3% for T1 sm1, to 15% for T1 sm2-3 and to 25% for T2 rectal cancers.37,38  As a 

consequence, “high risk” T1 and T2 rectal cancer patients have a significantly higher risk of 

recurrence after LE alone than after radical surgery.  

During the last decade, a multimodal organ-preserving approach including neoadjuvant 

CRT followed by LE has been proposed in selected T1-T2 N0 rectal cancer patients aiming at 

avoiding the postoperative morbidity and mortality associated with rectal resection and TME 

without affecting survival.39-42 For instance, Bhangu et al.40 reviewed 7,378 patients undergoing 

LE and 36,116 patients treated with major rectal resection for T0-2N0M0 rectal cancer. LE had 

similar oncologic outcomes compared to abdominal surgery in T0-1 rectal cancer patients, while 

poor results were obtained in T2 rectal cancer patients. However, neoadjuvant therapy followed 

by LE for T2 rectal cancer led to oncologic outcomes that were similar to those achieved in T2 

rectal cancer patients treated with abdominal surgery.  

The impact of a multidisciplinary strategy including neoadjuvant CRT followed by TEM for the 

treatment of T2 N0 M0 is gaining increasing interest in the surgical community, since 

preliminary oncologic results are promising.2,26,43,44 For instance, in a randomized controlled trial 
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published by Lezoche et al.2 cancer-related and overall survival rates were similar in 50 patients 

treated by TEM and 50 patients undergoing rectal resection after long-course CRT for G1-G2 

tumors preoperatively staged as T2 N0 M0, smaller than 3 cm and located within 6 cm of the 

anal verge: 89% vs. 94% (P=0.687), and 72% vs. 80% (P=0.609) with a median follow-up of 9.6 

years. In both groups, local or distant recurrences were reported only in partial or non-responders 

to neoadjuvant CRT.  More recently, Garcia-Aguilar et al.45 published the results of a an open-

label, single-arm, multi-institutional, phase 2 trial (ACOSOG Z6041). The estimated 3-year 

disease-free survival in 72 patients treated by neadjuvant log-course CRT and TAE or TEM was 

86·9% (95% CI, 79·3-95·3). The authors concluded that neoadjuvant CRT followed by LE might 

be considered as an organ-preserving alternative in carefully selected patients with clinically 

staged T2N0 tumors who refuse, or are not fit for radical rectal resection. 

However, this strategy has some potential drawbacks. Significant rectal wound-related 

morbidity (up to 70%) has been reported in patients undergoing neoadjuvant treatment followed 

by TEM.17,46,47 Marks et al.17 compared retrospectively 43 rectal cancer patients who underwent 

neoadjuvant radiation therapy followed by TEM and 19 were treated with TEM alone. A wound 

complication was experienced by 25.6% patients in the radiotherapy group while no patients 

treated by TEM alone experienced such a complication (P=0.015).  In a study comparing 30-day 

outcomes in 23 patients treated by neoadjuvant CRT followed by TEM and 13 patients 

undergoing TEM alone, Perez et al.46 found significantly higher rates of rectal suture dehiscence 

(70% vs 23%; P=0.03), and readmissions (43% vs. 7%; P=0.02) after CRT.  

Suturing irradiated tissue could be the reason of the high incidence of rectal wall dehiscence 

observed in patients undergoing TEM after neoadjuvant radiation therapy. Optimal management 

of the rectal wall defect following TEM after neoadjuvant radiation therapy remains debated. 
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This multidisciplinary approach is also associated with poor functional outcomes that are 

similar to those observed after radical rectal resection.48,49 In a retrospective study comparing the 

functional outcomes at 1 year after surgery by using a self-administered non-validated 

questionnaire in T2 N0 rectal cancer patients undergoing neoadjuvant radiation therapy followed 

by full-thickness LE or anterior resection alone, Gornicki et al.48 found 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. Thirty-eight percent of patients 

after LE claimed anorectal dysfunction affecting their quality of life. Sexual life was impaired in 

19% of men and 20% of women. 

 In conclusion, this multimodality strategy should be proposed only in the setting of 

clinical trials while awaiting the long-term results of large randomized controlled trials.50 An 

European multicenter prospective study, Transanal Endoscopic Microsurgery After 

Radiochemotherapy for Rectal Cancer (CARTS)51 is investigating the outcomes of TEM 

performed 8-10 weeks after preoperative long-course CRT. The TREC (Transanal endoscopic 

microsurgery and radiotherapy in Early rectal Cancer)52 is an ongoing phase II open, multi-

centre randomised controlled trial that compares radical rectal resection by TME with short-

course radiotherapy followed by delayed (8-10 weeks) TEM for ERC. The TREC and CARTS 

groups have combined their phase II protocols (STAR-TREC) to produce a single phase III trial 

that will randomise patients to (a) radical surgery, (b) short-course radiotherapy followed by 

TEM, or (c) CRT followed by TEM. 

 

3. TEM or TEO? 

To date, only one randomized controlled trial has compared TEM and TEO for rectal tumors. 
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Serra-Aracil et al.6 included patients with a rectal adenoma or cancer staged T1-2 N0 with a 

diameter between 2 and 6 cm, the lower margin at least 2 cm from the anal verge and the upper 

margin within 15 cm from the anal verge. A total of 34 patients were randomized: 17 to TEM 

and 17 to TEO. No significant differences were observed in time necessary to assemble the 

instrumentation, time necessary for excision and rectal wall suturing and total operative time. No 

patients required conversion from one platform to the other or to abdominal surgery. 

Postoperative morbidity rates were 21% after TEM and 18% after TEO (p=0.83). There was no 

mortality and median hospital stay was 3 days in both groups. The overall cost analysis revealed 

that mean costs associated with TEO were significantly lower than those associated with TEM (€ 

2031±440 vs. € 2603±507, p=0.003). 

4. Rigid or flexible platform? 

TAMIS was first conceived in 2009 as an alternative to TEM, aiming at overcoming some 

potential drawbacks of the rigid platforms, such as costs, steep learning curve and impaired 

anorectal function. Since the publication of the first 6 cases in 2010, a wide and quick diffusion 

of the TAMIS platforms occurred worldwide with about 400 TAMIS procedures being 

performed in the following 4 years. Martin-Perez et al.53 published in 2014 a systematic review 

of 33 small retrospective studies (the largest including 50 patients) and case reports and 3 

abstracts published between 2010 and 2013 from 16 countries. Main indications for TAMIS were 

cancers (53.5%) and adenomas (39%). The mean tumor size was 3.1 cm (range, 0.8-4.75), and 

the mean distance from the anal verge 7.6 cm (range, 3-15). Mean operative time was 76 minutes 

(range, 25-162) and estimated blood losses were minimal. Overall positive margin rate was 4.4% 

and specimen fragmentation occurred in 4% of TAMIS. Overall postoperative complication rate 

was 7.4%.  
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Based on these preliminary results, TAMIS was defined a “giant leap forward” compared 

to TEM, since it requires minimal setup time, allows the adaptation of standard laparoscopic 

instruments and the cost of each disposable device is relatively low. However, the interpretation 

of the results published in 2014 is limited by the small number of patients included in most case 

series, and the very short mean follow-up (only 7 months), so no definitive conclusions regarding 

the oncologic soundness of TAMIS were drawn; in addition, a full thickness excision was 

performed in 60% of cases only.  During the following 3 years, several large series of TAMIS 

procedures with longer follow-up have been published, suggesting that TAMIS is a viable option 

for excision of both benign and early rectal tumors, with minimal postoperative morbidity and 

acceptable recurrence rates.54-56 However, very few studies have compared TEM and TAMIS. 

Since TAMIS had a wide adoption without clear evidence of safety and efficacy, our group 

conducted in 2012 a comparative experimental study using a dedicated trainer box for transanal 

procedures.57 Ten surgeons without experience in transanal surgery performed a dissection and 

suture task by using both TEM and TAMIS platforms in a random order. Accuracy of dissection 

was similar, while the time needed to dissect and suture was significantly shorter in the TEM 

group. In addition, the surgeon had to switch from TAMIS to TEM in three cases to complete the 

suture. Subjective surgeon’s appreciation was higher for TEM.  

In 2016, Melin et al.58 retrospectively compared the short-term outcomes of 40 TEM 

procedures and 29 TAMIS. The two groups of patients were similar in terms of patients’ baseline 

and tumor characteristics. Operative time and the rate of positive margins were similar. 

Postoperatively, no differences in morbidity were observed.  

In 2017, Mege et al.59 published the results of a case-matched study including 74 patients: 

33 patients underwent a TAMIS procedure and 41 a TEO procedure. More frequently, 
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adenocarcinoma was the indication in the TEO group (42% vs. 27%); a full-thickness excision 

was less frequently performed in the TAMIS group (85% vs. 100%). There were no differences 

in the two groups in median operative time, major morbidity, and recurrence rate; similar 

outcomes were observed also in terms of anorectal function. Interestingly, R1 resection rates 

after TAMIS were two-fold those observed after TEO (21% vs. 10%); however, the difference 

was not statistically significant. 

Lastly, a retrospective multicenter matched analysis including 247 TEM procedures and 181 

TAMIS procedures showed that both operations are similar in terms of postoperative 

complications, R1 resection rates, fragmentation rates and cumulative 5-year survival.60 

The results of these studies show that TEM and TAMIS are equivalent in achieving high-

quality local excision and the choice of using a rigid or flexible platform should be based on the 

surgeon preference and equipment availability. Indeed, costs and the steepness of the learning 

curve should not be considered the reasons to prefer TAMIS over TEM/TEO. To date, there are 

no comparative cost analyses; however, it has been calculated that the costs of both platforms 

become equivalent after 18 procedures, considering the cost of each disposable TAMIS device, 

the costs of specific automated suturing devices used during a TAMIS, and the fact that two 

surgeons are involved in a TAMIS procedure while TEO is a one-surgeon procedure.57  

Similarly, a cost analysis comparing TEM and open surgery for rectal tumors demonstrated that 

the high equipment costs of the TEM platform are amortized after only 12 TEM procedures.61 

Supporters of the flexible platforms claim that TAMIS has a shorter learning curve than 

TEM/TEO. Actually, in the absence of comparative studies, the current evidence does not show 

significant differences between the two platforms. Helewa et al.62 have recently demonstrated 

that 16 TEM procedures are necessary to significantly lower operative time. These results 
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compare favorably with those reported by Lee et al.63 in a series of 254 TAMIS, showing that 14 

to 24 TAMIS procedures are required to achieve stabilization of the operative time. 

 

Conclusions 

TEM/TEO is the standard of care for LE of selected rectal cancers, since postoperative 

complications and mortality rates are significantly lower than after abdominal rectal resection 

with TME and oncologic outcomes are similar. Conventional TAE should be used only in highly 

selected distal rectal tumors if TEM is not feasible for technical reasons. The role of neoadjuvant 

CRT followed by TEM in highly selected T2 N0 rectal cancer is still under evaluation. To date, 

there is no evidence supporting the superiority of flexible over rigid platforms. The wide and 

quick diffusion of TAMIS in many centers might impair quality of surgery if performed by 

surgeons with low volume and limited expertise in the management of rectal tumors and 

postoperative surgical complications. 

 

Legends for figures 

Figure 1. TEM equipment 

Figure 2. TEO equipment 

Figure 3. The SILS Port  

Figure 4. The GelPOINT path transanal access platform  
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