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The article “Establishing the learning curve of transanal 
minimally invasive surgery for local excision of rectal 
neoplasms,” which was published in Surgical Endoscopy on 
March 2018, investigated the learning curve for transanal 
minimally invasive surgery (TAMIS) in the treatment 
of rectal neoplasms, by using group-specific cumulative 
sum (CUSUM) analysis and moving average plots. The 
authors analyzed 254 TAMIS procedures, and their main 
proficiency outcome was the rate of margin positivity. 
All patients were divided into three groups according 
to surgeons (A: a single surgeon with experience in 
laparoscopic colorectal surgery, B: 2 other surgeons with 
experience in laparoscopic colorectal surgery, and C:  
2 surgeons receiving fellowship training from the surgeons 
of groups A and B). Groups A and B surgeons did not 
receive any formal training in transanal endoscopic surgery 
including TAMIS or transanal endoscopic microsurgery 
(TEM). However, group C surgeons were trained in 
TAMIS at the study institution, which may account for the 
shorter learning curve. As a result, the proficiency scores 
of the 3 groups were not different (A: 24, B: 20, and C: 
14) and stabilization of the mean operative time occurred 
before proficiency was reached in each group. On the 
basis of these results, the authors concluded that TAMIS 
for rectal neoplasms requires a minimum of 14–24 cases 
(learning curve) to achieve an acceptable R1 resection rate 
and shorter operative duration (1).

In rectal cancer, TAMIS has emerged as an important 
treatment option. This procedure has advantages over 
the conventional transanal local excision. For example, 
TAMIS provides clear margins, and results in less tumor 

fragmentation and less frequent recurrence (2,3). Moreover, 
it uses a single-port system and standard laparoscopic 
instruments, which are not specialized platforms for TEM 
or transanal robotic microsurgery. Thus, it is economical, 
and more user friendly if the surgeon is an expert, or 
trained, in laparoscopy. However, no previous studies have 
evaluated the learning curve for TAMIS.

The subject of this editorial might have a clinical 
implication because it is not only the first report about 
the learning curve for TAMIS but it also enrolled a large 
population. The results were very impressive, including the 
low rates of margin positivity, complications, and tumor 
fragmentation. In addition, it compared the learning curve 
between the first-generation and second-generation TAMIS 
procedure (no difference was found). However, the surgeons 
included in the study are experts in laparoscopic procedures, 
which means that they have sufficient experience with using 
laparoscopic instruments, which are also used in TAMIS. 
This may have influenced the main outcome itself and could 
mean that there is no need to evaluate their proficiency in 
TAMIS. Furthermore, the main outcome was an oncologic 
outcome (rate of margin positivity), not surgery-related 
factors such as operation time and intraoperative or 
postoperative complications. The rate of margin positivity 
may not be an adequate criterion for evaluating the 
proficiency in the TAMIS procedure, because oncologic 
outcomes might be influenced by the specialization and 
experience of surgeons, not the new procedure itself (4). 
Barendse et al., who reported about the learning curve for 
TEM in surgeons who were not inexperienced, concluded 
that the learning curve did not influence the oncologic 
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outcome (5). Accordingly, oncologic outcomes such as 
margin positivity might not represent the actual proficiency 
in performing the TAMIS procedure. 

The CUSUM analysis could be a useful tool for 
evaluating competence in a new procedure (6). However, 
the result of CUSUM analysis in this study might provide 
an indirect evidence of the inadequacy of the main 
outcome. Acceptable and unacceptable failure rates need 
to be established, which were defined as 10% based on 
TEM and 26% based on conventional transanal excision 
in the meta-analysis, respectively. However, none of the 
groups showed an unacceptable failure rate. This might 
suggest that all participating surgeons already have a precise 
oncologic concept for laparoscopic surgery. Thus, surgery-
related factors such as operation time and intraoperative 
or postoperative complications by using adjusted CUSUM 
analysis might be better outcomes than the rate of margin 
positivity in determining competence in the TAMIS 
procedure.

In general, laparoscopic abdominal surgery requires 
training for adopting special techniques, owing to 
characteristics such as decreased tactile sensation, different 
eye-hand coordination, and translation of dimension (7). 
The TAMIS procedure is similar to laparoscopic abdominal 
surgery, especially single-port laparoscopic abdominal 
surgery, because TAMIS uses the same instruments 
including a video-imaging system and a single-port  
system (8). Consequently, for a surgeon who is already an 
expert in laparoscopic surgery and specializes in colorectal 
surgery, the TAMIS procedure is not different from 
laparoscopic single-port surgery. This means that TAMIS 
is not a new procedure and, consequently, evaluation of 
competence might not be necessary.

Local excision have been performed in patients with 
benign and T1 rectal neoplasms. Recently, local excision 
is recommended as an organ-preserving procedure in 
good responders to chemoradiotherapy (CRT) for rectal 
neoplasms (9-12). In addition, prospective trials on the use 
of TEM are ongoing, including the STAR-TREC trial. 
Evidence on the oncologic outcome of local excision for 
rectal cancer is accumulating. Although previous studies 
focused on TEM, TAMIS has equivalent outcomes to  
TEM (13). Because TAMIS has a greater cost-benefit ratio 
and is more easily accessible than TEM (14,15), TAMIS 
might be more widely used in the clinical field in the future.

In conclusion, TAMIS is an important treatment option 
for all patients with rectal tumors (benign or malignant) 
including good responders to CRT. This is an attractive, 

low-entry-barrier surgical option for the local treatment of 
rectal neoplasms.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Annals of Laparoscopic and Endoscopic 
Surgery. The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/ales.2018.12.04). The authors have no 
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Lee L, Kelly J, Nassif GJ, et al. Establishing the learning 
curve of transanal minimally invasive surgery for local 
excision of rectal neoplasms. Surg Endosc 2018;32:1368-76.

2.	 Moore JS, Cataldo PA, Osler T, et al. Transanal endoscopic 
microsurgery is more effective than traditional transanal 
excision for resection of rectal masses. Dis Colon Rectum 
2008;51:1026-30; discussion 1030-1.

3.	 Clancy C, Burke JP, Albert MR, et al. Transanal 
endoscopic microsurgery versus standard transanal excision 
for the removal of rectal neoplasms: a systematic review 
and meta-analysis. Dis Colon Rectum 2015;58:254-61.

4.	 Bilimoria KY, Phillips JD, Rock CE, et al. Effect of 
surgeon training, specialization, and experience on 

http://dx.doi.org/10.21037/ales.2018.12.04
http://dx.doi.org/10.21037/ales.2018.12.04
https://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Laparoscopic and Endoscopic Surgery, 2018 Page 3 of 3

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.   Ann Laparosc Endosc Surg 2018;3:101ales.amegroups.com

outcomes for cancer surgery: a systematic review of the 
literature. Ann Surg Oncol 2009;16:1799-808.

5.	 Barendse RM, Dijkgraaf MG, Rolf UR, et al. Colorectal 
surgeons' learning curve of transanal endoscopic 
microsurgery. Surg Endosc 2013;27:3591-602.

6.	 Bolsin S, Colson M. The use of the Cusum technique in 
the assessment of trainee competence in new procedures. 
Int J Qual Health Care 2000;12:433-8.

7.	 Madan AK, Frantzides CT, Park WC, et al. Predicting 
baseline laparoscopic surgery skills. Surg Endosc 
2005;19:101-4.

8.	 Lim SB, Seo SI, Lee JL, et al. Feasibility of transanal 
minimally invasive surgery for mid-rectal lesions. Surg 
Endosc 2012;26:3127-32.

9.	 Jung SM, Yu CS, Park IJ, et al. Oncologic Safety of Local 
Excision Compared With Total Mesorectal Excision for 
ypT0-T1 Rectal Cancer: A Propensity Score Analysis. 
Medicine (Baltimore) 2016;95:e3718.

10.	 Lezoche E, Baldarelli M, Lezoche G, et al. Randomized 
clinical trial of endoluminal locoregional resection versus 
laparoscopic total mesorectal excision for T2 rectal cancer 

after neoadjuvant therapy. Br J Surg 2012;99:1211-8.
11.	 Garcia-Aguilar J, Renfro LA, Chow OS, et al. Organ 

preservation for clinical T2N0 distal rectal cancer using 
neoadjuvant chemoradiotherapy and local excision 
(ACOSOG Z6041): results of an open-label, single-
arm, multi-institutional, phase 2 trial. Lancet Oncol 
2015;16:1537-46.

12.	 Borstlap WA, Tanis PJ, Koedam TW, et al. A multi-
centred randomised trial of radical surgery versus adjuvant 
chemoradiotherapy after local excision for early rectal 
cancer. BMC Cancer. 2016;16:513.

13.	 Melin AA, Kalaskar S, Taylor L, et al. Transanal 
endoscopic microsurgery and transanal minimally 
invasive surgery: is one technique superior? Am J Surg 
2016;212:1063-7.

14.	 Khoo RE. Transanal excision of a rectal adenoma using 
single-access laparoscopic port. Dis Colon Rectum 
2010;53:1078-9.

15.	 Atallah S, Albert M, Larach S. Transanal minimally 
invasive surgery: a giant leap forward. Surg Endosc 
2010;24:2200-5.

doi: 10.21037/ales.2018.12.04
Cite this article as: Song I, Lim SB. Is a learning curve needed 
for transanal minimally invasive surgery for rectal lesions? Ann 
Laparosc Endosc Surg 2018;3:101. 


