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The surgical technique associated with the highest rate of
cure and lowest rate of rectal cancer recurrence is called
“total mesorectal excision (TME).”1 The execution of TME
using a minimally invasive abdominal surgical approach
(laparoscopic, robotic) is a technically challenging operation
with reduced working space, retraction capabilities, and
visibility. Initially, there was a slow adoption rate of this
technique with less than 10% minimally invasive surgical
procedures being performed for rectal cancer in the United
States by 2011.2 These challenges led to the trend toward
increased interest and utilization of robotic rectal surgery.
However, even with robotic visualization and instrumenta-
tion, there remain several technical hurdles in theminimally
invasive approach to rectal cancer. Most notably, the division
of the distal rectum remains technically challenging due to
the limitations of the pelvic working space and articulation
of modern stapler technology.

The standard approach for both minimally invasive and
open TME for rectal cancer is performed using the abdomen
to access the rectum located deep in the pelvis. Alternatively,

TME can be performed through the anus, a natural portal to
access and perform the TME pelvic dissection. Transanal
access for performing TME has many potential advantages
compared with the transabdominal surgical approach: (1) a
transanal approach utilizes pneumatic pressure to assist
with the dissection through the avascular embryologic tissue
plane surrounding the rectum. This pneumatic pressure
dissection does not occur when using a transabdominal
approach to rectal surgery. (2) The retraction of the rectum
is technically less difficult from the transanal approach as
rectal retraction is a “forward pushing motion” for transanal
rectal surgery compared with a “pulling up and out of the
pelvis motion” required for transabdominal rectal surgery.
(3) Rectal division can be performed without using modern
endoscopic staplers when performing a transanal approach.
This maneuver allows the surgeon to more precisely select
the distal margin transection site and perform the transec-
tion in a linear fashion and under direct visualization. (4) The
low pelvic anastomosis can be performed using a double
circular stapler technique or hand-sewn technique, thereby
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Abstract A dynamic evolution is occurring in transanal surgery. Transanal techniques began with
intraluminal surgical removal of rectal masses and have progressed to transanal total
mesorectal excision (taTME) for rectal cancer. TaTME was first performed in 2009 by
Sylla, Rattner, Delgado, and Lacy. This article documents the training pathway followed
by pioneers in the taTME technique as well as consensus reports outlining the process
of learning the taTME technique. A literature search was performed for taTME training,
learning, and technique. Key elements in learning the taTME technique include
appropriate indications, cadaver training, and outcomes reporting such as participat-
ing in a taTME registry. Consensus reports also agree on the following facets associated
with improved outcomes: (1) appropriate case selection of mid and low rectal cancers,
(2) prerequisite completion of an accredited training program in laparoscopic colorec-
tal surgery and prior experience in transanal endoscopic surgery, (3) a two-team taTME
approach from above and below is ideal, and (4) higher rectal cancer volume surgical
practice. The unifying international recommendation for surgeons interested in
learning the taTME technique conveys the following message: taTME is an advanced
and complex technique that requires dedicated training and experience inTME surgery.
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avoiding the multiple staple line and staple crossover lines
when creating a low pelvic anastomosis that may be associ-
ated with an increased rate of anastomotic leak.

The combined transabdominal–transanal (TATA) approach
for the surgical management of low lying rectal cancers was
initially described by Dr. Gerald Marks and colleagues3,4 in
1984 as an alternative to abdominal perineal resection with
permanentendcolostomy inpatientswithcancers in thedistal
third of the rectum.3,4 A total of 79 patients underwent
laparoscopic TATA resection for locally advanced low lying
rectal cancer located within 3 cm or less of the anorectal ring.
Therewas no perioperativemortality. The conversion ratewas
very low (2.5%), as was the local recurrence rate (2.5%). All
patients underwent a temporary diverting ileostomy at the
time of the laparoscopic TATA procedure. After completion of
systemic chemotherapy, 90% of the patients were able to
undergo ileostomy reversal.4

With increasing interest in natural orifice surgical access,
there has been an increased interest in the evolution of
transanal natural orifice and endoluminal surgical techniques.
These techniques began with transanal intraluminal surgical
removal of rectalmasses5–11 and have progressed to transanal
endoscopic surgical resection of the rectumwithout abdomi-
nal laparoscopic assistance.12–14 Investigative activity has
escalated in the evaluation of proctectomy via a completely
transanal approach.15 The feasibility and safety of transanal
proctectomy and transanal rectosigmoid resection has been
demonstrated in human cadavers and porcine survivalmodels
using a variety of transanal access platforms.16–24

The largest cadaveric series investigating transanal rec-
tosigmoid resection for rectal cancer via natural orifice
transluminal endoscopic surgery (NOTES) with TME using
a rigid transanal endoscopic platform in 32 cadavers was
published by Telem et al in 2013.25 The mean operative time
was 5.1 hours, and the mean specimen length of 53 cm.
Transanal dissection alone using the TEM platform was
performed in 19 cases (17 cases with the use of a gastro-
scope). Intra-abdominal assistance was performed using
multiport laparoscopy in eight cases and transgastric endo-
scopic assistance in five cases. The mesorectumwas intact in
all of the specimens.18,25–34

Thefirst clinical case utilizing a rigid transanal endoscopic
platform to perform a transanal TME (taTME) with laparo-
scopic assistance in a 76-year-old woman with uT2N2M0
stage III rectal cancer was safely executed by Sylla et al in
2009 and published in 2010.35 The outcome of this case
demonstrated patient safety, accelerated recovery, and
equivalent short-term oncologic outcomes. After more
than 5 years of survivorship screening and surveillance,
the patient is doing well and has not demonstrated any
evidence of locally recurrent or metastatic disease.

Methods

A literature search was performed using PubMed.gov and the
following keywords: taTME, cadaver training, rectal cancer,
TME, total mesorectal excision, transanal, and natural orifice
surgery. Published manuscripts outlining a training pathway,

model, platform, and/or curriculum were included in the
review. This manuscript outlines the training pathway fol-
lowed by pioneers in the taTME technique and consensus
reports outlining the process of learning the taTME technique.
The reported training pathways, training courses, and consen-
sus statements are summarized in the next sections.

Results

There are seven elements consistently highlighted throughout
the published manuscripts to date reviewing the process of
learning taTME (►Fig. 1): (1) accredited training andexpertise
in TME for rectal cancer, (2) expertise in minimally invasive
(laparoscopic and/or robotic) TME from the abdominal
approach, (3) expertise in transanal endoscopic surgery,
(4) experience in intersphinctericdissection for very lowrectal
invasiveneoplasms, (5)practice in taTMEtechniques inhuman
cadaver models and modular training, (6) proctorship and
ongoing mentorship, and (7) institutional review board
approved data collection with publication of outcomes
and/or participation in a clinical registry.36–50

First Author’s taTME Learning Experience
After a few years of experience with laparoscopic and robotic
TME for rectal cancer including intersphinctericdissection, the
senior author trained in transanal endoscopic microsurgery
(TEM) and transanalminimally invasive surgery (TAMIS).30–33

Thereafter, following in the pathway of pioneers in the taTME
technique, the two team surgical group underwent cadaver
training in taTME in2012. Agrade I TMEdissectionqualitywas
achieved in all eightmale cadavermodels, of which the results
of the first five were published in 201334 followed by initial
experience with taTME.36 This pathway has been followed by
numerous pioneers in the taTME technique. To date, all
published consensus statements and collaborative group
reports reviewing taTME training and education have contin-
uedtohighlight andemphasize thesevital steps in learning the
taTME technique.

TaTME Cadaver Models and Curricula
TaTME pioneers and educators Penna,Whiteford, Hompes, and
Sylla reported the outcomes after conducting four taTME
cadaveric workshops in the U.S. and U.K. from 2013 to
2016.40Atotal of52surgeonswithprevious surgical experience
in laparoscopic TME and transanal endoscopic surgery but
limited taTME exposure performed 47 taTME cases in fresh
human cadaveric models. The distal rectal purse-string
remained occluded throughout the taTME dissection in 93%
of U.K. and 60% of U.S. cases. Nearly all (96%) of the trainees
dissected transanally to a level of S2 or abovewith amean time
of 80minutes (range: 25–155) from the start of the circumfer-
ential dissection toperitoneal entry.Otheroperative timings for
key procedural steps were similar between the two countries.
The quality of the TME specimen was complete or near-com-
plete in 81% of taTME cadaver specimens. Eighty-one percentof
taTME trainees surveyed reported currently performing taTME
in their clinical practice. The educators concluded that human
cadaveric models provide excellent training for complex pelvic
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surgery such as taTME. “A structured training curriculum
including reading material, dry-lab purse-string practice, and
postcourse mentorship will provide surgeons with a more
complete training package and ongoing support to ultimately
ensure the safe introduction of taTME in the clinical setting.”40

Wynn et al reported the outcomes of surgeons attending
taTME cadaveric simulation courses as well.41 The outcomes of
65 trainees from 12 different countries who attended 7 cadav-
eric simulation taTME courses revealed similar results. Main-
tainingdistal rectal purse-string closurewas themost common
reported difficulty. The median time of taTME dissection was
105 (range: 60–260)minutes. The taTME specimen qualitywas
complete or near-complete in 89% of specimens. Within
6 months after attending the taTME cadaver training course,
47% of the responding traineeswere performing taTME in their
clinical practice (26 out of 55 reporting surgeons). Only 8 out of
these 26 surgeons had arranged mentoring for their first case.
The group concluded that thehuman cadavericmodel provides
a significant level of satisfaction and information transfer in
learning the technical skills necessary to start performing
taTME. However, “there is still work to do to provide adequate
supervisionandmentorshipforsurgeonsearlyontheir learning
curve that is essential for the safe introduction of this new
technique.”41

An Australasian (Australia and New Zealand) taTME learn-
ing pathway for the introduction of taTME has been imple-
mented for surgeons with specialist training and baseline
technical ability initiated among colon and rectal surgeons.42

The training pathway includes an intensive training “course, a
series of proctored cases, andongoing contribution toaudit.”42

A total of 133 taTMEprocedureswere performed following the
implementationof the trainingprogram, ofwhich84%of cases

wereperformed for rectal cancer. Thequalityof themesorectal
excisionwas complete or nearly complete in 98% of cases. The
distal resection margin was negative in all cases. The circum-
ferential radialmarginwaspositive in twocases. The incidence
ofpostoperativemorbiditywas27%and therewere nomortal-
ities. The authors concluded that the taTME surgical technique
can safely be introduced in a defined surgeon population in a
controlled fashion using a taTME training, proctoring, and
audit pathway.42

The stepwise learning curve for participants was reported
as “clearly observed” during a 2-day training course.43 The
first day consisted of supervised simulator training and
taTME exercises at three cadaver workstations. Participants
trained in the milestones of the taTME approach on cadavers
such as distal purse-string closure and key components of
the lateral, posterior, and anterior dissection pitfalls and
visual cues for incorrect and correct plane identification. On
the second day, participants were able to observe two live
taTME cases. Participants were encouraged to report their
cases in registries or registered clinical trials.43

Application-based technology is also available for taTME
modular training.44 The iLappSurgery Foundation launched
the taTME app in June of 2016. This application-based form of
learning offers portable education and instant access to infor-
mation regarding the taTME dissection anatomy and tech-
nique. The application has achieved a large user-base since its
debut and provides useful information, videos, and diagrams
for surgeons interested in mastery of the taTME technique.44

TaTME Consensus and Collaborative Reports
The International taTME Educational Collaborative Group sur-
veyed 207 surgeons from 18 different countries including

Fig. 1 Seven elements consistently highlighted throughout the published manuscripts to date reviewing the process of learning transanal total
mesorectal excision (taTME). TEO, transanal endoscopic operation; TAMIS, transanal minimally invasive surgery.
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taTME learners and 52 international experts in the field of
taTME.45 The survey results were reviewed and a final expert’s
consensuswaspublishedontheessentialelementsofa training
curriculum. For patients with rectal cancers, appropriate case
selection ofmid and low rectal cancers, but not proximal rectal
cancers, is strongly recommended. Prerequisites deemed nec-
essary prior to learning taTME include completion of an
accredited training program in laparoscopic colorectal surgery
and prior experience in transanal endoscopic surgery such as
TEM, transanal endoscopic operation, and TAMIS.45

An additional publication by the International taTME Edu-
cational Collaborative Group continued to outline three key
facets of taTME included technique and indications, training
and adoption, and data collection in a taTME registry.45,46 A
two-team taTME approach from above and below is ideal as
well as surgical practice location in an area with higher rectal
cancer volume. A systematic review of published taTME out-
comes confirmed higher volume surgeons (> 30 cases) were
associated with higher TME quality compared with lower
volume surgeons (complete TME 90% high volume vs. 81%
low volume).47 Team training of the two surgeons together is
also highly recommended, as ismentorship andmultidisciplin-
ary training.46,47 A taTME training curriculum should include
progressive trainingmodules, topographical education, as well
as simulated training experience for purse-string suturing for
rectal closure and creation of the anastomosis. Ongoing report
of outcomes in the form of audit, proctoring, and/or participa-
tion in a registry48 were also strong recommendations to
ensure high quality of the TME specimen, perioperative mor-
bidity, and functional outcomes. The framework for a struc-
tured taTME training programand curriculum isdetailed in the
publication as well.46,47

The St.Gallen49multidisciplinary consensus statement on
safe implementation of taTME reviewed severe elements
of taTME implementation for early adopters. The group
resolved seven key elements of taTME implementation:
patient selection and indication, perioperativemanagement,
patient positioning and operating room set up, surgical
technique, devices and instruments, pelvic anatomy, taTME
training, and outcomes analysis.49

Conclusion

The unifying international recommendation for surgeons
interested in taTME is “taTME is an advanced and complex
technique that requires dedicated training and experience in
TME surgery.”50 TaTME is an attractive alternative to other
minimally invasive TME techniques as the number of abdomi-
nal access ports is reduced, the abdominal extraction incision
can be avoided in many cases, and the technical difficulty of
performing the TME is reduced. Antonio Lacy has the largest
experiencewith taTME for rectal cancer, and has published the
outcomes of the first 140 taTME cases for rectal cancer.34

Compared with Lacy’s laparoscopic experience, the taTME
technique is associated with a lower conversion rate (0 vs.
20%) and shorter TME mean operative times (154 vs.
179minutes).35 The rate of ileus (4.1%, 1.3%), anastomotic
leakage (8.2%, 7.3%), pelvic fluid collection (4.1%, 1.3%), and

urinary retention (1.8%, 2.7%) were similar after taTME and
laparoscopic TME, respectively.

The implementation of the taTME technique into clinical
practice can be safely and effectively achieved by surgeonswith
expertise in the management of rectal cancer, minimally inva-
siveTME,andtransanalendoscopicsurgery.Surgeons interested
in learning the taTME technique should have a higher volumeof
experiencewith TME for rectal cancer in their surgical practice,
expertise in achieving negative circumferential radial margins
and high quality (complete) TME grade specimens after a
minimally invasive approach to TME, as well as mastery of
transanal endoscopic surgery. Given the relatively recent intro-
duction of taTME and the paucity of long-term oncologic and
functional outcomes,weeagerlyawait the results of prospective
comparative trials. The key elements that should be acknowl-
edged and emphasized in the process of learning taTME includ-
ing preclinical taTME cadaver training, case observation,
proctoring, ongoing mentorship, participation in a clinical reg-
istry and/or clinical, and ongoing peer reviewandpublication of
their outcomes after performing taTME.
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