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Abstract

Transanal total mesorectal excision (TaTME) is an innovative, minimally invasive
technique derived from the concept of natural orifice transluminal endoscopic
surgery. Since its introduction in 2010, TaTME has been primarily used for mid- and
low-rectal cancers, particularly in patients with anatomically challenging pelvises.
Evidence from international registries, single-center cohorts, and systematic reviews
indicates that, when performed in high-volume centers by surgeons who have
completed structured training, TaTME can achieve high rates of circumferential
resection margin negativity and satisfactory TME specimen quality. In well-selected
and appropriately matched patients, intermediate oncological outcomes, including
local recurrence and survival, were comparable to those of conventional laparoscopic
TME. However, TaTME remains associated with ongoing concerns, including a steep
learning curve, a relatively high incidence of low anterior resection syndrome, and
persistent debate regarding oncological safety, particularly following reports of
atypical local recurrence patterns from national registries. Focusing on oncological
safety, this review provides a critical evaluation of evidence across three interrelated
domains: pathological quality, long-term oncological outcomes, and postoperative
functional outcomes and quality of life. Importantly, available data suggest that early
oncological concerns may have been partly attributable to premature adoption,
inadequate training structures, and insufficient quality assurance during the initial
implementation phase, rather than to inherent oncological limitations of TaTME.
Accordingly, TaTME should be implemented only within a rigorously regulated
framework incorporating structured training, multidisciplinary decision-making, and
continuous quality monitoring, while carefully balancing oncological radicality with
functional preservation and long-term quality of life.

Keywords: Rectal cancer; Transanal total mesorectal excision; Oncological safety; Low
anterior resection syndrome; Minimally invasive surgery; Evidence-based medicine;
Precision surgery
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1. Introduction

Colorectal cancer remains a major global health burden.'
Surgical management of mid- and low-rectal cancer, which
is relatively common in China, is particularly challenging
due to the confined pelvic anatomy. While total mesorectal
excision (TME) is the oncological cornerstone, achieving
precise dissection in the deep pelvis is difficult.

With the continuous development of minimally
invasive surgical concepts and techniques, laparoscopic
and robotic-assisted TME have been widely adopted in
the treatment of rectal cancer worldwide.> Several large
randomized controlled trials have systematically evaluated
the oncological safety of minimally invasive TME. The
COLOR 1II trial®* demonstrated that laparoscopic TME
achieved local recurrence rates and long-term survival
outcomes comparable to those of open surgery, while the
ACOSOG Z6051 trial*, based on pathological endpoints,
further supported the oncological adequacy of laparoscopic
TME in terms of circumferential resection margin (CRM)
involvement and TME specimen integrity. However,
in patients with a “difficult pelvis’—characterized by
anatomically unfavorable factors such as male sex, obesity,
or a narrow pelvis—the transabdominal approach can
be challenged by inadequate visualization and limited
instrument maneuverability in the deep pelvis.®

To address these constraints, transanal TME (TaTME)
was developed, applying natural orifice transluminal
endoscopic surgery (NOTES) principles to rectal cancer.®
Prior to its clinical application, the feasibility of this concept
was critically validated by Sylla ef al.” through a series of
systematic animal experiments. Using a live porcine model,
they demonstrated that the transanal approach enabled
reverse dissection along the mesorectal plane, facilitated
control of the inferior mesenteric vessels, and enabled safe
intracorporeal anastomosis, thereby providing anatomical
and technical proof of feasibility and preliminary safety
for rectal cancer surgery. Building on these findings, Sylla
et al’” reported the first successful clinical application of
laparoscopic-assisted TaTME in rectal cancer patients
in 2010, marking the formal transition of this concept
from experimental exploration to clinical practice. Its
“bottom-up” approach provides a direct, coaxial view of
the distal pelvis, which may facilitate more precise distal
margin control and mesorectal dissection, especially in
ultra-low tumors or difficult pelvises.®

However, similar to many emerging surgical techniques,
the development of TaTME has not been without
controversy. In 2019, a national study based on data from
the Norwegian Cancer Registry reported a significantly
higher local recurrence rate after TaTME compared with
conventional surgery (9.5% vs. 3.4%), leading Norwegian

health authorities to suspend its routine clinical use.” This
report attracted widespread international attention within
the colorectal surgical community and triggered extensive
debate regarding the oncological safety of TaTME,
prompting a global re-evaluation of its potential benefits
and risks across different clinical settings.'*"2

Beyond oncological outcomes, the long-term impact of
TaTME on postoperative function and quality of life has
also emerged as a major concern. A relatively high incidence
of low anterior resection syndrome (LARS), the challenge
of achieving outcome homogeneity in the presence of a
steep learning curve, and the difficulty in defining optimal
patient selection criteria currently represent key issues in
both academic discussion and clinical decision-making."
Meanwhile, several fundamental scientific questions
remain to be elucidated, including whether continuous
intraoperative carbon dioxide insufflation has been
hypothesized to be associated with unintended tumor cell
dissemination, and the potential biological mechanisms
underlying the observed atypical local recurrence patterns
characterized by multifocal and anterior-dominant
distribution."* These issues extend beyond the technical
aspects of TaTME and focus on fundamental principles of
oncological surgery.”®

Unlike prior systematic reviews that primarily compare
outcome metrics, this article adopts a critical narrative
review format with a systems-level analytical perspective.
We structure our appraisal not only around the hierarchy
of evidence (pathological to survival outcomes) but
also around the interactive axes of technique execution,
learning curve dynamics, and systemic governance (e.g.,
training, quality control, case selection). This framework
allows us to synthesize heterogeneous evidence and explain
controversies (e.g., atypical recurrences) by examining
their potential roots in the dissemination process rather
than attributing them solely to the inherent properties of
the technique. The subsequent sections are organized to
reflect this analytical journey: from technical evolution and
outcome appraisal to mechanistic hypothesis exploration
and systemic recommendations for safe implementation.

2. Methodological framework

This article is a critical narrative review, chosen to enable
a systems-level analysis of TaTME evidence beyond
quantitative synthesis. The aim was to synthesize and
critically evaluate evidence across technical, oncological,
and functional domains, with explicit focus on dissecting
the roots of safety controversies and outcome heterogeneity.

2.1. Search strategy and study selection

A systematic literature search was conducted across
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PubMed, Embase, the Cochrane Library, and Web of
Science (January 2010-June 2025). Key search terms
included “transanal total mesorectal excision,” “TaTME,”
“rectal cancer,” “oncological outcomes,” “local recurrence;’
and “LARS” Two reviewers independently screened the
studies. Inclusion criteria encompassed clinical studies,
registries, and systematic reviews on TaTME for rectal

adenocarcinoma, while exclusion criteria comprised case
reports and non-English articles.

2.2, Synthesis and appraisal

A thematic, rather than quantitative, synthesis was
conducted. Evidence was organized into predefined
domains (e.g., technical evolution, safety outcomes,
functional sequelae) and critically appraised with an
emphasis on study design and potential confounders (e.g.,
learning curve, patient selection). Higher-level evidence
(e.g., prospective cohorts, randomized controlled trials)

was prioritized in the conclusions.

2.3. Structural rationale

The review progressed from evidence appraisal to
mechanistic exploration and finally to systemic
recommendations, mirroring the evolution of the TaTME
discourse and facilitating a holistic understanding of its
clinical integration.

Importantly, the clinical relevance of TaTME was also
interpreted within regional practice contexts. In China,
where mid- and low-rectal cancers represent a relatively
high proportion of cases, TaTME has been incorporated
into a progressively structured national training and
research framework. Since the first international structured
TaTME training workshops held in 2018, high-volume
centers have established standardized curricula integrating
proctored initial cases, simulation training, and stepwise
clinical mentorship, in alignment with core international
consensus  principles.'®®  Multicenter  evaluations,
including data from the TaLaR trial, suggest that TaTME,
when implemented under regulatory oversight, achieves
oncological outcomes comparable to laparoscopic TME.!
Ongoing domestic multicenter collaboration and device
innovation continue to support safer dissemination.'®
These developments mirror global efforts emphasizing
modular credentialing systems and quality governance®,
while emerging directions—including robotic platforms,
artificial intelligence (AI)-assisted decision tools, and
objective skill assessment—are expected to further refine

TaTME practice worldwide.

3. Critical appraisal of technical evolution
and oncological implications

The evolution of TATME has followed a trajectory from
conceptual validation through rapid dissemination to a
phase of reflection driven by real-world outcomes.!

3.1. Conceptual emergence and feasibility
validation (2007-2012): Translating the natural
orifice transluminal endoscopic surgery concept
into rectal cancer surgery

During its conceptual phase, TaTME research focused
on anatomical feasibility. Building on NOTES principles,
Sylla et al? first demonstrated in a porcine model that a
transanal approach could achieve mesorectal dissection
and anastomosis. Subsequently, a limited number of early
clinical cases further supported the technical feasibility of
completing TME through a transanal approach combined
with laparoscopic assistance in carefully selected patients.”
Figure 1 provides a simplified conceptual illustration of the
transanal’s “bottom-up” approach underlying TaTME.

It should be emphasized that these early explorations
provided the necessary groundwork for subsequent
standardization of surgical workflows and the initiation of
larger-scale clinical investigations, marking the transition
of TaTME from conceptual exploration toward systematic
clinical evaluation.”

3.2. Rapid dissemination and preliminary outcome
assessment (2013-2018): The rise of registry studies
and accumulation of optimistic data

Transanal TME entered a phase of rapid global
dissemination during this period. The international
TaTME registry, established in 2014, reported its initial
results in 2017; among 720 patients, 96% of specimens
were “complete/near-complete” with a 4.0% CRM
positivity ~rate.** Concurrent single-center studies
reported comparable short-term pathological outcomes
to laparoscopic TME.»?* Large retrospective analyses
conducted by Chinese investigators similarly demonstrated
high CRM negative rates—up to 97.3%—when TaTME
was performed in experienced centers. ¥ At this stage,
TaTME was widely regarded as a potential solution to
the anatomical challenges of a “difficult pelvis,” owing
to its ability to provide a coaxial, direct-view operative
field in a confined pelvic space and to partially mitigate
instrument collision and visual blind spots. Consequently,
the technique attracted substantial international attention.
In parallel, multiple international and national expert
consensuses and procedural guidelines were published to
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Figure 1. A simplified schematic illustrating the conceptual “bottom-up” transanal approach in transanal total mesorectal excision. Image created by the

authors using Adobe Illustrator.

promote standardization of surgical workflows.?” However,
this early optimism was tempered by significant selection
bias and center effects.?®

3.3. Emergence of controversy and deep reflection
(2019-2025): Safety concerns, evidence reappraisal,
and strengthened quality control

In 2019, a study based on data from the Norwegian
National Cancer Registry significantly altered academic
discourse surrounding TaTME. This report demonstrated a
significantly higher local recurrence rate following TaTME
compared with conventional transabdominal approaches
(9.5% vs. 3.4%), with recurrences frequently characterized
by multifocal distribution and early occurrence, often
within 12 months after surgery’ Subsequently, studies
from the Netherlands, Denmark, and Sweden reported
similar observations, describing distinctive “atypical” local
recurrence patterns after TaTME, including multifocal
pelvic recurrences and predominant involvement of the
anterior anastomotic region or pelvic sidewalls.**° These
findings positioned oncological safety as a central concern
within the international colorectal surgical community
and prompted a shift in research focus from early technical
dissemination toward evidence-based reassessment and
rational reflection.

First, the hypothesis of technique-related tumor cell
dissemination suggests that continuous carbon dioxide

insufflation used to maintain the transanal operative
workspace may, depending on pressure levels and airflow
dynamics, facilitate unintended dispersion, suspension, or
implantation of tumor cells dislodged during traction or
tissue transection within the pelvic cavity.'**"*

Second, the learning curve effect and technical
execution bias hypothesis emphasize that during the early
phases of technique adoption—before full maturation and
standardization—surgeons may inaccurately identify key
pelvic anatomical planes, particularly the plane between
the anterior rectal wall and Denonvilliers’ fascia adjacent
to the seminal vesicles, prostate, or posterior vaginal
wall. Inappropriate plane selection, excessive traction, or
inadvertent mesorectal tearing may thereby increase the
risk of residual tumor cells or iatrogenic implantation.*

Third, in extremely narrow or anatomically asymmetric
pelvises, mechanical efforts to maintain this trajectory may
inadvertently lead surgeons to dissect closer to the rectal
wall or mesorectal tissue in certain regions—particularly
posterior to the prostate or along the pelvic sidewalls—
thereby deviating from the optimal mesorectal plane and
increasing the risk of microscopic residual disease.?®

Fourth, the local immune microenvironment
alteration hypothesis proposes that the transanal operative
route, continuous carbon dioxide pneumopelvis, and
potentially more extensive pelvic tissue manipulation
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may induce inflammatory responses and cytokine release
profiles distinct from those observed in conventional
transabdominal surgery.

This phase marked a paradigm shift from technical
dissemination to safety-focused reflection. Importantly,
subsequent analyses indicated that after heightened
awareness and improved patient selection post-2019,
recurrence rates showed a declining trend.* To structure
the heterogeneous recurrence patterns reported after
TaTME, the proposed underlying mechanisms can be
conceptually categorized into several non-mutually
exclusive hypotheses, as summarized in Table 1. These
mechanisms may interact under specific clinical and

system-level ~conditions, particularly during
dissemination of the technique.

early

4. Evidence-based evaluation of
oncological outcomes: From short-term
pathological indicators to long-term
survival data

Oncological outcomes of TATME should be assessed using
a multilayered evidence framework that integrates short-
term pathological indicators (e.g., CRM, TME quality) and
long-term metrics (e.g., recurrence, survival). Interpreting
evidence requires accounting for confounders such as
study design, patient selection, center experience, and

Table 1. Overview of hypothesized mechanisms underlying atypical local recurrence associated with transanal total mesorectal

excision

Potential tumorigenic

Hypothesis category Core mechanistic rationale genic/ Key evidence and limitations
recurrence pathway
. . In vitro experiments and animal models
. Airflow-driven cellular . s
Technique- T . . - . support the theoretical plausibility of
Carbon dioxide insufflation may promote dissemination - unintended . .
related tumor cell R K K R o X airflow-mediated cell spread; however,
. N dispersal and implantation of exfoliated pelvic implantation > . . . .
dissemination o 143132 . . direct clinical evidence in humans, as
. tumor cells via airflow'**" multifocal or atypical local o

hypothesis well as definitive pressure thresholds and

recurrence

airflow patterns, remain lacking

Learning curve effect
and technical deviation
hypothesis

During the early phase of technique
adoption, insufficient recognition of
critical anatomical planes (e.g., between
Denonvilliers’ fascia and the prostate or
posterior vaginal wall), inappropriate plane
selection, or excessive traction may occur

Tatrogenic mesorectal
disruption or residual
tumor cell retention > local
implantation or recurrence®

Multiple retrospective studies suggest the
early learning phase represents a high-
risk period; however, a clear quantitative
definition of an “adequate learning curve”
remains elusive

Potential limitations
of the “cylindrical”
resection concept

In pursuit of an ideal cylindrical total
mesorectal excision specimen, surgeons
may be forced to deviate from the “holy
plane” of the mesorectum in patients with a
narrow or anatomically asymmetric pelvis

Dissection closer to the
tumor-bearing bowel wall or
mesorectum -> microscopic
residual disease > local
recurrence®

Anatomically and theoretically plausible,
but direct pathological-radiological-
recurrence site correlations are currently
insufficient

Case selection bias and
the “indication creep”
hypothesis

During dissemination of the technique,
transanal total mesorectal excision may be
inappropriately applied to complex cases
originally unsuitable for this approach
(e.g., cT4b tumors, bulky lesions, extensive
anterior wall invasion, or prior pelvic
irradiation)

Cases with intrinsically high
baseline recurrence risk >
adverse outcomes erroneously
attributed to the surgical
approach®

Supported by retrospective analyses;
however, complete adjustment for selection
bias and confounding factors is challenging

Alteration of the
local immune
microenvironment
hypothesis

The transanal approach, sustained carbon
dioxide pneumopelvis, and more extensive
pelvic tissue manipulation may induce
local inflammatory and cytokine responses
distinct from those seen in conventional
transabdominal surgery*

Suppression of local

immune surveillance

(e.g., natural killer cells,
macrophages) > enhanced
survival, implantation, and
angiogenesis of residual tumor
cells

An emerging research direction primarily
supported by basic and translational
studies; direct clinical evidence remains
limited

Notes: These mechanisms are not mutually exclusive and may interact synergistically; direct causal relationships have not yet been conclusively established.
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learning curve phase to draw balanced conclusions from
heterogeneous data.

4.1. Circumferential resection margin and surgical
quality: Short-term advantages and limitations as a
definitive endpoint

A large body of retrospective studies, prospective registry
data, and meta-analyses consistently demonstrate that,
when performed in high-volume centers by experienced
teams, TaTME 1is generally associated with high
rates of CRM negativity, most commonly reported at
94-97.3%.2%* This finding is widely attributed to the
“bottom-up” surgical approach inherent to TaTME, which
provides a direct, coaxial, and magnified operative view
in the narrowest and most technically demanding distal
pelvic region. Such visualization facilitates more accurate
delineation of the distal resection margin under direct
vision and enables early entry into, and maintenance of,
the correct mesorectal dissection plane, particularly when
managing anteriorly located mid- and low-rectal tumors,
thereby partially compensating for the visual limitations of
the transabdominal approach.®

A multicenter propensity score-matched study
published in 2018 further substantiated these observations.
Focusing on magnetic resonance imaging (MRI)-defined
ultra-low rectal cancer (tumor lower edge < 5 cm from the
anal verge), the study demonstrated a significantly lower
CRM positivity rate in the TaTME group compared with
the laparoscopic TME group (4.9% vs. 12.2%, p = 0.432),
suggesting a potential advantage of this technique in ultra-
low sphincter-preserving surgery.*

Nevertheless, it is crucial to recognize that CRM
negativity is a necessary but not sufficient condition
for achieving favorable long-term oncological control.
The Norwegian study provides an important cautionary
example: despite negative CRM findings on routine
pathological assessment, a higher local recurrence rate was
still observed in the TaTME cohort.® This phenomenon
suggests the possible contribution of microscopic residual
disease not detectable by conventional pathological
methods (such as gross examination or routine sectioning),
intraoperative micro-dissemination of tumor cells (as
discussed in earlier hypotheses), or tumor-intrinsic
aggressive biological behavior acting in concert.*!

Beyond CRM status, the integrity of the TME
specimen—typically categorized as “complete,” “near-
complete,” or “incomplete”—also constitutes a critical
indicator of surgical quality. Data from the international
TaTME registry report a combined rate of “complete/near-
complete” TME specimens as high as 96%.* However,
subsequent studies have indicated that in non-selected

centers or during the early learning curve phase, rates
of incomplete TME specimens and intraoperative rectal
perforation may be substantially higher. Therefore,
oncological safety cannot be definitively inferred from
favorable CRM negativity alone and must instead be
evaluated in conjunction with long-term follow-up data

and multidimensional outcome measures.

4.2, Local recurrence and survival: Emerging long-
term data and heightened attention to recurrence
patterns

In recent years, an increasing number of studies with
follow-up durations of three years or longer have been
published, providing deeper insight into the oncological
outcomes of TaTME. However, the reported results
remain heterogeneous. A large international multicenter
prospective cohort study published in 2021—representing
a subsequent analysis of the international TaTME registry
(n = 2803)—reported a two-year local recurrence rate
of 4.8% following TaTME, with no significant difference
compared with historical data from laparoscopic TME.
Multivariable analysis further identified male sex and
higher pathological T stage (pT3-4) as independent risk
factors for local recurrence after T’ TME.** As summarized
in Table 2, reported CRM positivity and local recurrence
rates after TaTME vary substantially across studies,
reflecting differences in study design, patient selection,
institutional experience, and follow-up duration. In
contrast, a Dutch multicenter retrospective study
published in 2021 reported a higher five-year cumulative
local recurrence rate of 12.5% and detailed descriptions of
multifocal and anterior-dominant recurrence patterns.*

In addition, a 2023 systematic review and meta-analysis
that included 14 comparative studies found no statistically
significant difference in three-year local recurrence rates
between TaTME and laparoscopic TME.* However, the
authors highlighted substantial heterogeneity among the
included studies and noted the lack of long-term follow-up
databeyond five years. The heterogeneity illustrated in Table
2 underscores that isolated findings—whether favorable or
unfavorable—should not be interpreted in isolation when
assessing the oncological safety of TaTME. Overall, these
divergent findings may be attributable to multiple factors,
including differences in patient population composition,
timing of surgical implementation (with many cases
performed during the global early learning curve), patient
selection criteria, adjuvant treatment strategies, and
intensity of follow-up.

With respect to long-term survival outcomes, available
mid-term follow-up data suggest that TaTME may
achieve overall prognostic results comparable to those
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of conventional transabdominal surgery.**** A long-term
single-center follow-up study by Marks et al® reported
a five-year overall survival rate of up to 90% following
TaTME. Nonetheless, these analyses consistently highlight
the paucity of high-quality randomized controlled trials
directly comparing TaTME with alternative surgical
approaches. Collectively, the variability in outcomes
summarized in Table 2 highlights the current limitations
of registry-based and retrospective evidence and reinforces
the need to await long-term oncological results from
ongoing randomized controlled trials. The current evidence
base is largely derived from observational studies and
therefore has limited evidentiary strength.*** At present,
the colorectal surgical community continues to closely
monitor several large, ongoing, or recently completed
multicenter randomized control trials, including the
COLOR III, GRECCAR 11, and TaLaR trials, whose long-
term (five-year) oncological outcomes are expected to
provide the highest level of evidence for defining the safety
profile and appropriate indications of TaTME.***

4.3. Learning curve: A key confounder underlying
oncological safety and outcome heterogeneity

The learning curve is widely regarded as one of the most
critical confounding factors contributing to the substantial
heterogeneity in oncological outcomes of TaTME
across centers and time periods. Systematic reviews and
meta-analyses indicate that surgeons typically need to
complete approximately 35-50 TaTME procedures before
key oncological indicators—such as CRM positivity,
intraoperative rectal perforation rates, and overall
perioperative complication rates—reach a relatively stable
plateau.” Multiple studies further demonstrate that during
the early learning curve phase, usually defined as the first
20-30 cases, TaTME is associated with significantly higher
risks of CRM positivity, intraoperative rectal perforation,
and overall complications compared with the mature
phase of practice.”

A 2024 study employing machine learning-based
analysis of surgical video data provided a more granular
characterization of the TaTME learning process.”® This
analysis identified anterior rectal wall dissection and the
identification and preservation of pelvic autonomic nerves
as the most technically challenging steps and the most
frequent sources of technical deviation during the learning
phase, thereby offering objective evidence to inform
targeted simulation training and skill reinforcement
strategies.

Notably, propensity score-matched studies have
shown that when TaTME cases performed during the
mature learning curve phase are compared with matched

laparoscopicTMEcases, differencesinoncologicaloutcomes
are often no longer statistically significant.”® These findings
suggest that adverse outcomes observed during the early
learning curve are more likely attributable to immature
technical execution, insufficient anatomical familiarity,
and suboptimal patient selection, rather than to inherent
and insurmountable flaws in the fundamental principles
of TaTME itself>* Accordingly, the safe dissemination
of TaTME should not occur in the absence of systematic
planning, but should be firmly grounded in structured,
stepwise, and supervised training and credentialing
programs. Initial implementation is best concentrated in
high-volume regional centers with adequate caseloads,
multidisciplinary support, and standardized mentorship
capacity."! At present, professional organizations such as
the International Society of University Colorectal Surgeons
and the European Society of Coloproctology continue to
promote the development of globally harmonized training
standards and quality assurance frameworks to mitigate
learning curve-related risks and facilitate the standardized
application of this technique.

5. Functional outcomes and quality of life:
The success of sphincter preservation and
the hidden trade-offs

For patients with mid-low rectal cancer, sphincter
preservation is a key goal, and TaTME’s “bottom-up”
approach can facilitate ultra-low anastomoses, expanding
its feasibility.>® However, anatomical success does not
guarantee functional success. LARS is the most significant
functional complication, central to evaluating outcomes
after TaTME.>

5.1. Low anterior resection syndrome: High
incidence and its complex multifactorial
mechanisms

Low anterior resection syndrome refers to a constellation of
symptoms centered on defecatory dysfunction after rectal
resection, typically including increased stool frequency,
urgency, fecal incontinence, difficulty with evacuation,
and a sensation of incomplete emptying, all of which may
substantially impair daily quality of life.”” Multiple meta-
analyses and prospective cohort studies consistently report
ahigh incidence of moderate-to-severe LARS after TaTME,
commonly ranging from 50% to 73.8%.">*8 A comparative
study further suggests that, compared with conventional
laparoscopic TME, the incidence of LARS after TaTME
may be slightly higher during the early postoperative
period, particularly within the first six months.*® Overall,
LARS is considered a result of complex interactions
among patient-related factors, tumor characteristics,
multimodal treatment strategies (especially neoadjuvant
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Table 2. Circumferential resection margin status and local recurrence outcomes of transanal total mesorectal excision in

representative studies

Positive
. . . circumferential Local recurrence
Study Country/region Study design Sample size (n) . . . R Remarks
resection margin rate (time point)
rate
Data from the early
P ti impl tation phase,
Penna et al.* International roSpective 720 4.0% Not reported fmp ementation phase
registry study primarily reflecting
technical feasibility
Reported atypical local
R« i t 3
Van et al.® The Netherlands eFrospeCtlve 624 Not reported 12.5% (first 10 cases) rea'lrren'ce patterns
multicenter study triggering safety
concerns
Largest prospective
Prospective cohort cohort to date,
Roodbeen et al.*’ International P 2803 5.1% 4.8% (two-year) providing intermediate-

study

term oncological
outcomes

Notes: The included studies span different countries, study designs, and stages of technical development. Outcome heterogeneity should be interpreted in
the context of case selection, institutional experience, and follow-up duration. The positive circumferential resection margin rate refers to the ultra-low

rectal cancer subgroup.

chemoradiotherapy), and technical aspects of surgery.
The TaTME approach may exert specific influences on
functional outcomes through the following mechanisms.

5.1.1. Pelvic autonomic nerve injury

The reverse dissection pathway of TaTME brings the
surgeon into contact with pelvic neural structures from
a perspective and sequence different from that of the
transabdominal approach. Although, in theory, the
“bottom-up” view may facilitate earlier identification
and protection of the hypogastric nerves (sympathetic
components) proximally, handling the terminal branches of
the pelvic plexus becomes more complex in and around the
anal canal. Fine parasympathetic nerve fibers innervating
the internal and external anal sphincters, rectum, and
urogenital organs may be injured by traction, thermal
spread, or direct transection, leading to altered neorectal
sensation and impaired regulation of anal sphincter tone.®

5.1.2. Factors related to ultra-low anastomosis

Transanal total mesorectal excision is often applied to
achieve extremely low anastomoses, even at the level of
the dentate line (e.g., coloanal anastomosis, <3 cm from
the anal verge). Previous studies have clearly established
that anastomotic height from the anal verge is among the
strongest predictors of LARS. The lower the anastomosis,

the smaller the capacity and the poorer the compliance
of the colonic segment serving as the “neorectum,’
with a concomitant reduction in the ability to modulate
defecatory reflexes, resulting in combined impairment of
storage function and continence.®

5.1.3. Additive impact of neoadjuvant
chemoradiotherapy

Most patients with locally advanced mid- and low-rectal
cancer receive neoadjuvant chemoradiotherapy before
surgery. Radiation-related pelvic fibrosis, neural plexus
injury, and microvascular changes may act synergistically
with surgical trauma, thereby aggravating postoperative
dysfunction. This adverse effect is particularly evident in

patients undergoing ultra-low anastomosis.®>**

5.1.4. Mechanical effects on the anal sphincter
complex

Transanal manipulation typically requires insertion of a
single-port platform with a diameter of approximately 3-4
cm and prolonged maintenance, resulting in sustained
mechanical dilation and traction on the anal sphincter
complex (particularly the internal sphincter). This may
induce transient or permanent structural and functional
changes, thereby affecting resting pressure and voluntary
contraction capacity.* A prospective anorectal manometry
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study published in 2021 reported that the decline in
maximum squeeze pressure at three months after
TaTME was significantly greater than that observed after
laparoscopic TME, providing objective functional support
for this mechanism.*

5.1.5. Alterations in colonic motility and transit

Coloanal or low colorectal anastomosis following rectal
resection alters anatomical continuity and may affect
segmental peristalsis and colonic transit. Together with
the limited neorectal capacity, this may promote stool
fragmentation and frequent defecatory urges, thereby
exacerbating defecatory dysfunction.*

5.2. Integrated assessment of quality of life

Symptoms of LARS can significantly impair quality of
life. The most severe impact typically occurs 6-12 months
postoperatively, with20-30% of patientssufferinglong-term
severe LARS. Studies using the European Organisation
for Research and Treatment of Cancer questionnaires
indicate that TaTME patients may experience worse early-
to-midterm role, social, and emotional function, alongside
more pronounced bowel symptoms, compared to those
undergoing laparoscopic TME.® This underscores the
need for a thorough preoperative counseling on functional
prognosis.

5.3. Multidimensional exploration of functional
preservation and rehabilitation strategies

To improve functional outcomes after T’ TME and mitigate
the impact of LARS on quality of life, current research and
clinical practice have proposed a series of comprehensive,
multi-level  interventions  spanning  preoperative
assessment, intraoperative technique, and postoperative
rehabilitation management.

5.3.1. Preoperative precision assessment and
decision-making

Preoperatively, multidisciplinary discussion should weigh
the functional cost of sphincter preservation, especially in
patients with poor baseline function.”

5.3.2. Intraoperative technical refinement and nerve-
protective strategies

During surgical implementation, meticulous dissection
and nerve preservation principles should be emphasized.
Precise separation, under direct vision, of the avascular
plane between the posterior layer of Denonvilliers’ fascia
and the seminal vesicles or posterior vaginal wall may
reduce the risk of injury to the neurovascular bundles
running posterolaterally to the prostate or vagina.”
Robotic-assisted TaTME, owing to its three-dimensional

visualization, fine instrument control, and tremor filtration,
may offer potential advantages in identifying and protecting
neural structures; however, its functional benefits require
further validation in high-quality studies.”>”

Regarding anastomotic reconstruction, for patients
undergoing ultra-low anastomosis, a colonic J-pouch
or side-to-end coloplasty may be considered to increase
neorectal capacity and slow intestinal transit. Multiple
randomized controlled trials have shown that, compared
with straight coloanal anastomosis, pouch reconstruction
is associated with a lower incidence and severity of LARS
and improved functional satisfaction.”* In addition,
emerging technologies such as intraoperative nerve
monitoring and augmented/mixed reality navigation may,
in the future, provide supportive tools for real-time nerve
localization and protection, although these approaches
remain exploratory at present.”

5.3.3. Perioperative rehabilitation and functional
training

Perioperative rehabilitation is crucial. Preoperative pelvic
floor training (“prehabilitation”) may aid postoperative
recovery, and early postoperative structured rehabilitation
(e.g., biofeedback) can improve continence.”® In parallel,
individualized dietary counseling (e.g., increasing
soluble fiber intake and avoiding gas-producing foods)
and appropriate pharmacological interventions (e.g.,
antidiarrheals or bulking agents) may facilitate long-term
symptom management.

5.3.4. Application of functional prognosis prediction
models

In recent years, multifactorial functional outcome
prediction models have gradually been introduced
into clinical practice. By integrating baseline patient
characteristics (such as age, sex, and anorectal manometry
parameters), tumor-related factors (location and stage),
and treatment variables (neoadjuvant chemoradiotherapy,
surgical approach, and whether a pouch was constructed),
such models—including the Pre-Operative Low Anterior
Resection Syndrome Score and LARS prediction
nomograms—enable quantitative estimation of an
individual patient’s risk of developing moderate-to-severe
LARS after surgery.*s

6. Multidimensional analysis and
rebalancing of core controversies

6.1. Controversies in oncological safety: Inherent
technical flaws or challenges in execution and
system-level dissemination?

Following the Norwegian report,” accumulating evidence
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has shifted the debate on TaTME safety toward rational
reappraisal. Current data suggest that early reports
of higher recurrence rates likely stem from systemic
dissemination issues—such asnon-standardized technique,
underestimation of the learning curve, inadequate quality
control, and inappropriate patient selection—rather than
from inherent flaws in the TaTME concept itself.>*”
Taken together, the coexistence of multiple plausible
mechanisms (Table 1) indicates that oncological safety
concerns surrounding TaTME are unlikely to stem from
a single technical factor, but rather from interacting
procedural, learning curve, and system-level influences.
This interpretation can be examined across several key
dimensions.

6.1.1. Underestimation of the learning curve and
premature independent implementation

During the early phase of TaTME dissemination, some
centers began performing clinical TaTME independently
after completing only a limited number of observational
visits or animal training sessions, and in some cases
without sufficient experience in laparoscopic TME. Under
such circumstances, patients were effectively exposed
to the high-risk segment of the learning curve. The lack
of mandatory, stepwise, and supervised training entry
mechanisms has been regarded as one of the major
systemic contributors to the increased frequency of early
adverse outcomes.>

6.1.2. Inappropriate case selection and “indication
creep”

Under the influence of optimistic expectations during
the dissemination phase, TaTME was applied in some
centers to complex cases that were not ideally suited to
this approach, including locally advanced tumors (cT4b
fixed to surrounding organs), large anterior tumors with
extensive invasion, severe pelvic anatomical abnormalities,
or patients with prior definitive pelvic radiotherapy. These
cases inherently carry higher technical difficulty and a
higher risk of local recurrence, and their unfavorable
outcomes may confound the objective assessment of
TaTME’s oncological safety as a surgical technique.”

6.1.3. Lack of unified “best practices” and quality
control for key technical details

In the early stage of technical development, several
operative details potentially affecting oncological safety
lacked evidence-based standardization. For example,
substantial inter-center variability existed in transanal
pneumopelvic carbon dioxide pressure settings (excessively
high pressure may increase dissemination risk), whereas
insufficient pressure compromises visualization, the choice

and application of intraoperative pelvic irrigation, and
specimen extraction route (transanal vs. transabdominal).
Such procedural heterogeneity may increase exposure to
potential risks and create conditions that facilitate adverse
outcomes.'*”®

6.1.4. Absence of systematic registries, audits, and
feedback mechanisms

During the early dissemination period, a globally unified,
mandatory case registration and long-term outcome audit
system had not yet been established. Consequently, adverse
events and suboptimal outcomes were not consistently
identified, aggregated, and communicated to the surgical
community promptly, thereby limiting opportunities for
early warning and intervention.

Notably, subsequent analyses of the international
TaTME registry indicate that centers initiating TaTME
after 2018—following global safety alerts and the
implementation of stricter standards—have reported a
downward trend in local recurrence rates.”’ Similarly,
countries such as the Netherlands have observed improved
oncological outcomes after adopting stringent center
accreditation, patient selection standards, and mandatory
registration and follow-up systems.” Collectively, these
data support the view that the risks associated with TaTME
are, to some extent, controllable through strengthened
structured training, rigorous patient selection, standardized
key procedural steps, and effective quality monitoring and
feedback mechanisms, with corresponding improvement
in oncological outcomes. These findings suggest important
implications for the future development of TaTME:
the core issue is not simply rejecting the technique, but
establishing and implementing a high-quality framework
for safe adoption and regulation.

6.2. Objectifying the definition of the “difficult
pelvis” and developing case selection optimization
models

With advances in imaging, modern high-resolution
MRI has become an important tool for objective
preoperative evaluation of pelvic anatomy and tumor
characteristics.*® Future TaTME case selection should
be guided by comprehensive scoring models. An ideal
preoperative model would integrate: anatomical factors
(MRI-based pelvic measurements, prostate volume),
tumor characteristics (distance from anal verge, cTNM
stage, location, size, MRF relationship), patient profiles
(sex, body mass index, comorbidities, baseline anorectal
function), and treatment variables (neoadjuvant therapy
use and response).

Based on existing evidence and expert consensus, the
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ideal indication profile for TaTME is becoming increasingly
defined. It primarily includes patients with mid- and low-
rectal cancer (tumor lower edge < 10-12 cm from the anal
verge), clinical stage cT1-3 (or downstaged ypT1-2 after
neoadjuvant therapy), relatively small tumor diameter
(e.g., <5 cm), and at least one clearly defined “difficult
pelvis” feature such as male sex, body mass index > 30, or
a high MRI-based pelvic narrowness score.”**! Conversely,
for cT4 tumors, extreme cases requiring intersphincteric
resection due to involvement of the sphincter complex,
or patients with severe pelvic deformity or dense pelvic
adhesions from multiple prior operations, conventional
transabdominal approaches (open, laparoscopic, or
robotic-assisted surgery), or abdominoperineal resection
should be prioritized after a careful risk-benefit
assessment, with oncological radicality maintained as the
primary objective.®

6.3. Potential mechanisms of atypical recurrence
patterns: From physical dissemination to the
biological microenvironment

Mechanistic exploration of TaTME-associated atypical
recurrence patterns—such as multifocal distribution,
anterior dominance,and earlyrecurrence—hasincreasingly
become an important research direction bridging surgical
technical characteristics and tumor biological behavior.

6.3.1. Alterations in the local immune
microenvironment

Beyond physical dissemination, biological factors such
as surgery-induced alterations in the local immune
microenvironment are also under investigation.* For
example, postoperative monitoring of immune cell changes
or cytokine levels, combined with other tumor biomarkers,
may become a tool for predicting recurrence.

6.3.2. Arefined balance between oncological
radicality and functional preservation

In specific situations, heightened attention to neurovascular
structures may lead to relatively constrained resection
in certain local areas, potentially increasing the risk
of microscopic residual disease (e.g., R1 microscopic
involvement), thereby providing a substrate for subsequent
local recurrence. In the future, intraoperative frozen-
section assessment, minimal residual disease testing,
and fluorescence imaging-guided navigation may help
more precisely evaluate margin safety while preserving
function.®

6.3.3. Tumor cell aerosolization and vortex-related
implantation

In recent years, computational fluid dynamics simulations

and more refined in vitro experimental models have
suggested that, under specific carbon dioxide flow
parameters (such as pressure and flow rate), tumor cells
or tissue fragments may become aerosolized and generate
localized vortices within the pelvic gas cavity, leading to
deposition and implantation in unintended regions such as
the anterior compartment or pelvic sidewalls.*> Although
these findings are primarily based on simulations and
experimental models, they have prompted re-evaluation of
intraoperative gas management strategies, including low-
pressure insufflation (<10 mmHg), gas humidification,
and the use of smoke evacuation systems equipped with
filtration devices. Clinically, filtered smoke evacuation
systems and gas humidification strategies may reduce
intraoperative tumor cell spread and thereby lower the risk
of postoperative recurrence.

Overall, further validation of these mechanistic
hypotheses will require interdisciplinary collaboration.
Through refined intraoperative sampling of irrigation
fluid or gas, the establishment of prospective biobanks,
and integration with advanced molecular assays (such as
next-generation sequencing-based detection of circulating
tumor DNA), the biological basis of TaTME-associated
atypical recurrence patterns may be further elucidated
within a translational medicine framework.*

7. Future directions: Toward a new
era of standardized, intelligent, and
individualized precision surgery

Integrating prior evidence with current controversies,
the future development of TaTME should explicitly focus
on three core goals: improving technical reproducibility,
ensuring patient safety, and achieving treatment precision.
Its long-term success is unlikely to depend on isolated
refinements of a single technique, but rather on synergistic
innovation and deep integration across surgical technology
platforms, training and credentialing systems, and research
paradigms.

7.1.The establishment of structured training and
quality accreditation systems through global and
regional collaboration

In recent years, professional organizations such as the
International Society of University Colorectal Surgeons
and the European Society of Coloproctology have begun to
promote the development of such training and accreditation
frameworks and cross-regional mutual recognition. Some
initiatives have also attempted to enhance accessibility
and standardization through online educational platforms
(e.g., E-Academy).*” In China, national TaTME training
programs and related expert consensus documents have
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likewise been released in succession.®® Looking ahead,
a key challenge will be to further institutionalize and
normalize these training systems, while strengthening
long-term outcome surveillance and quality feedback for
credentialed surgeons, to ensure that training effects are
sustainably maintained in real-world clinical practice.

7.2. Deep integration and intelligent upgrading of
technical platforms

7.2.1. Robotic-assisted transanal total mesorectal
excision

The emergence of single-port robotic systems (e.g., the
da Vinci SP) has created new technical possibilities for
transanal single-port surgery. These technical features are
considered to have the potential to shorten the learning
curve and confer possible benefits in nerve preservation
and functional outcomes. Several prospective studies and
matched comparative investigations published recently
(2024-2025) have preliminarily reported favorable
perioperative safety, high rates of CRM negativity, and
adequate lymph node dissection quality with robotic
TaTME, with some indicators outperforming conventional
laparoscopic TaTME; however, its long-term oncological
and functional advantages require confirmation in higher-
quality studies.®

7.2.2. Image guidance and augmented/mixed reality

By registering and integrating these models with real-
time intraoperative laparoscopic or transanal endoscopic
imaging, augmented/mixed reality technologies may
provide surgeons with real-time spatial navigation support,
assisting in the precise identification of anatomical planes
and planning of resection pathways, thereby reducing
the risk of entering incorrect planes or injuring neural
structures. At present, these applications remain largely at
an early exploratory clinical stage but have shown potential
for nerve preservation and lateral pelvic maneuvers under
complex anatomical conditions.”

7.2.3. Artificial intelligence and big data-assisted
decision support

Artificial intelligence is increasingly incorporated into
various components of the TaTME-related diagnostic
and treatment workflow. In the preoperative setting, Al
models based on radiomic features can be integrated with
clinical parameters to predict CRM involvement risk,
the probability of lateral pelvic lymph node metastasis,
and response to neoadjuvant therapy, thereby supporting
individualized treatment planning.>' Intraoperatively,
computer vision-based AI systems may enable real-time
analysis of surgical video streams, automated recognition

of key anatomical structures, and warning prompts when
approaching high-risk regions, functioning as a “virtual
assistant” to support the surgeon.”* Postoperatively, Al
may also facilitate pathological assessment through
automated evaluation of digitized slides, enabling more
objective determination of margin status, tumor regression
grade, and lymphovascular invasion, thereby supporting
prognostic assessment and adjuvant treatment decision-
making.*

7.3. Individualized surgical decision-making within
a precision medicine framework

With the increasing integration of precision medicine into
rectal cancer management, surgical decision-making is
gradually shifting from a technique-centered, “one-size-
fits-all” model toward individualized strategies guided by
patient characteristics and tumor biological behavior. In
this context, TaTME should be considered an option in
the surgical toolbox. Whether and how it is applied should
be embedded within a precision decision framework
centered on molecular subtyping, treatment response, and
functional expectations.*

Beyond anatomical and biological considerations,
patient-centered factors are critical in determining
whether TaTME can be safely and effectively implemented.
Psychological acceptance is crucial for the successful
adoption of TaTME, given its innovative nature and
benefits like minimal invasiveness and faster recovery.
Effective preparation involves educating patients on the
procedure’s benefits and challenges through multimedia,
testimonials, and consultations. For anxious or resistant
patients, personalized support such as counseling or
support groups can ease distress and foster a positive
attitude. Building trust through open communication
further enhances confidence, while ongoing support and
post-surgery education help patients adjust and solidify
their acceptance of the method.

7.3.1. Strategy adjustment based on molecular
subtyping and response to systemic therapy

For locally advanced rectal cancer patients with
microsatellite instability-high/mismatch repair-deficient
tumors, neoadjuvant immune checkpoint inhibitor
therapy (e.g., programmed cell death protein 1 monoclonal
antibodies) has recently shown high rates of pathological
complete response.” In patients achieving clinical complete
response (cCR), a “watch and wait” strategy has become
an important treatment option. Within this pathway, the
future role of TaTME is more likely to be that of a highly
precise local salvage tool for managing regrowth lesions
detected during surveillance, rather than a first-line radical
surgical approach.
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In contrast, for locally advanced rectal cancer patients
requiring intensified neoadjuvant chemoradiotherapy (e.g.,
cT3c/d, cT4, or cN2), the feasibility and safety of TaTME
in a post-radiotherapy pelvic environment characterized
by marked fibrosis and obscured anatomical planes
should be evaluated more cautiously in multidisciplinary
discussions. Such cases often impose higher demands on
surgeon experience and technical maturity, indicating that
TaTME use must be stringently matched to risk level.”®

7.3.2. Precise assessment of post-neoadjuvant
response and optimization of surgical timing

By integrating functional MRI (e.g., diffusion-weighted
imaging), positron emission tomography-computed
tomography, and circulating tumor DNA testing, tumor
regression after neoadjuvant therapy can be assessed with
greater granularity. For patients achieving cCR or near-
cCR with a strong preference for sphincter preservation,
local excision (e.g., transanal minimally invasive surgery)
or entry into a “watch and wait” pathway may be considered
under strict surveillance. For patients with partial response
who remain candidates for sphincter preservation,
TaTME—owing to its clear distal visualization and
favorable control of resection margins—may represent an
attractive surgical option.”

7.3.3. Routine implementation of functional prognosis
prediction models

Integrating established functional outcome prediction
models (such as the Pre-Operative Low Anterior Resection
Syndrome Score and related LARS risk prediction tools)
into electronic medical records or clinical decision
support platforms could enable preoperative generation of
individualized probabilities for developing moderate-to-
severe LARS based on patient-specific parameters.**? Such
data-driven risk quantification can elevate preoperative
counseling from experience-based descriptions to a more
visualized and comprehensible decision-support process.
This not only facilitates shared decision-making but also
helps identify high-risk patients early, enabling intensified
prehabilitation strategies before surgery and more
proactive functional rehabilitation planning after surgery.

8. Conclusion

Transanal total mesorectal excision represents a major
conceptual innovation and a technical pathway for rectal
cancer surgery, offering a potentially advantageous
solution to the long-standing anatomical challenge of the
“difficult pelvis” After more than a decade of development,
controversy, and critical reflection, the available body of
moderate- to high-level evidence collectively suggests
that, in carefully selected patients and when performed

by colorectal surgeons who have undergone systematic
and structured training within high-volume centers
equipped with comprehensive quality assurance systems,
TaTME can achieve oncological radicality comparable to
that of standard transabdominal approaches. Its technical
advantages in achieving precise distal margin control
and high CRM negativity in ultra-low rectal cancer have
enabled a subset of patients—previously considered
unlikely candidates for sphincter preservation—to avoid
permanent stoma formation.

A review of the developmental trajectory of TaTME
clearly demonstrates that the clinical value of a new surgical
technology depends not only on the innovativeness of its
underlying concept and access route, but also—critically—
on the rigor of quality control and the depth of evidence-
based evaluation during its dissemination. The steep
learning curve renders TaTME particularly sensitive to
execution quality, and the oncological safety concerns
arising from early, inadequately regulated expansion have
provided the surgical community with important systemic
lessons on how to balance innovation, ethical responsibility,
training infrastructure, and continuous quality monitoring
during the introduction of new techniques. Moreover, the
relatively high incidence of LARS further underscores
that, in contemporary rectal cancer surgery, success
can no longer be defined solely by tumor removal or
anatomical sphincter preservation, but must encompass
systematic attention to functional outcomes and proactive
management of long-term quality of life. Taken together,
the mechanistic hypotheses summarized in Table 1 and
the heterogeneous oncological outcomes collated in
Table 2 collectively indicate that the ongoing controversy
surrounding TaTME reflects a complex interaction
between technical execution, learning curve dynamics,
and system-level governance, underscoring that its clinical
application should be guided by rigorous training, careful
patient selection, and evidence-informed decision-making
rather than simplistic judgments of inherent safety or risk.

Looking forward, the continued evolution of TaTME
should remain firmly grounded in the principles of
evidence-based medicine, comprehensive process-level
quality control, and prioritization of patient-reported
outcomes. Future refinements of TaTME may benefit
from integrating emerging biomedical technologies, such
as fluorescence-guided surgery. Real-time visualization
of perfusion and tumor margins could improve
intraoperative decision-making and help address current
limitations in margin assessment and anastomotic safety.
Such approaches may support a transition toward more
biologically informed precision surgery.

At present, it remains essential to await and rigorously
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interpret the long-term oncological and functional
outcomes of pivotal randomized controlled trials such as
COLOR IIT and GRECCAR 11 to define the true value of
TaTME across different patient subgroups with higher-level
evidence. Concurrently, the strict global implementation
of structured training and credentialing systems remains
the cornerstone for ensuring the safe, orderly, and
homogeneous application of this technique. With the
progressive integration of emerging technologies—
including single-port or multi-port robotic platforms,
image-guided navigation, and Al—the technical stability,
precision, and safety of TaTME may be further enhanced,
potentially driving the development of new surgical
paradigms and training models.

Overall, TaTME should not be regarded as a “universal”
technique intended to replace other surgical approaches,
but rather as an important yet highly selective precision
tool within the modern multidisciplinary management
of rectal cancer. Clinical decision-making regarding its
use should be based on a comprehensive preoperative
multimodal assessment that integrates anatomical
conditions, tumor biological characteristics, functional risk
profiles, and individual patient values, aiming to achieve
a personalized balance among oncological radicality,
functional preservation, and long-term quality of life.
Only through sustained basic and clinical translational
research, rigorous training and credentialing, prudent case
selection, standardized technical execution, and systematic
functional rehabilitation support can TaTME fully
realize its potential to improve long-term comprehensive
outcomes for rectal cancer patients and establish a rational
and durable role in the evolving era of minimally invasive
surgery and precision medicine.

Acknowledgments

None.

Funding

None.

Conflict of interest

The authors declare that they have no competing interests.
Author contributions

Conceptualization: Chensheng Li, ZhenpengZhu

Visualization: Chensheng Li, Hao Liu, Zhichen Li

Writing-original draft: Zhenpeng Zhu

Writing—review & editing: ZhenpengZhu, Hao Liu, Zhichen
Li

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Availability of data
Not applicable.

References

1. BrayE Laversanne M, Sung H, et al. Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer ] Clin.
2024;74(3):229-263.

doi: 10.3322/caac.21834

2. Jayne D, Pigazzi A, Marshall H, et al. Effect of Robotic-
Assisted vs Conventional Laparoscopic Surgery on Risk
of Conversion to Open Laparotomy Among Patients
Undergoing Resection for Rectal Cancer: The ROLARR
Randomized Clinical Trial. Jama. 2017;318(16):1569-1580.

doi: 10.1001/jama.2017.7219

3. Bonjer HJ, Deijen CL, Abis GA, et al. A randomized trial of
laparoscopic versus open surgery for rectal cancer. N Engl J
Med. 2015;372(14):1324-32.

doi: 10.1056/NEJMoal414882

4. Fleshman J, Branda M, Sargent DJ, et al. Effect of
Laparoscopic-Assisted Resection vs Open Resection of
Stage II or IIT Rectal Cancer on Pathologic Outcomes:
The ACOSOG Z6051 Randomized Clinical Trial. Jama.
2015;314(13):1346-55.

doi: 10.1001/jama.2015.10529

5. Madani A, Namazi B, Altieri MS, et al. Artificial Intelligence
for Intraoperative Guidance: Using Semantic Segmentation
to Identify Surgical Anatomy During Laparoscopic
Cholecystectomy. Ann Surg. 2022;276(2):363-369.

doi: 10.1097/s1a.0000000000004594

6. Tschann P, Brock T, Weigl MP, et al. Tumour, narrow pelvis
and surgery specific factors for total mesorectal excision
quality and morbidity following rectal cancer resection. BJS
Open. 2023;7(6)

doi: 10.1093/bjsopen/zrad114

7. Sylla P, Rattner DW, Delgado S, Lacy AM. NOTES
transanal rectal cancer resection using transanal endoscopic
microsurgery and laparoscopic assistance. Surg Endosc.
2010;24(5):1205-10.

doi: 10.1007/s00464-010-0965-6

8. Adamina M, Buchs NC, Penna M, Hompes R. St.Gallen
consensus on safe implementation of transanal total
mesorectal excision. Surg Endosc. 2018;32(3):1091-1103.

doi: 10.1007/s00464-017-5990-2

9. Larsen SG, Pfeffer F, Korner H. Norwegian moratorium

Volume 8 Issue 3 (2026)

doi: 10.36922/CP026020002


https://doi.org/10.36922/CP026020002
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.21834
https://doi.org/10.1001/jama.2017.7219
https://doi.org/10.1001/jama.2017.7219
https://doi.org/
https://doi.org/
https://doi.org/10.1001/jama.2015.10529
https://doi.org/10.1001/jama.2015.10529
https://doi.org/10.1097/sla.0000000000004594
https://doi.org/10.1097/sla.0000000000004594
https://doi.org/10.1093/bjsopen/zrad114
https://doi.org/10.1093/bjsopen/zrad114
https://doi.org/10.1007/s00464-010-0965-6
https://doi.org/10.1007/s00464-010-0965-6
https://doi.org/10.1007/s00464-017-5990-2
https://doi.org/10.1007/s00464-017-5990-2

Cancer Plus

TaTME for rectal cancer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

on transanal total mesorectal excision. Br | Surg.
2019;106(9):1120-1121.

doi: 10.1002/bjs.11287

Whiteford MH, Denk PM, Swanstrém LL. Feasibility of
radical sigmoid colectomy performed as natural orifice
translumenal endoscopic surgery (NOTES) using transanal
endoscopic microsurgery. Surg Endosc. 2007;21(10):1870-4.

doi: 10.1007/s00464-007-9552-x

Ekkarat P, Boonpipattanapong T, Tantiphlachiva K,
Sangkhathat S. Factors determining low anterior resection
syndrome after rectal cancer resection: A study in Thai
patients. Asian J Surg. 2016;39(4):225-31.

doi: 10.1016/j.asjsur.2015.07.003

Hershorn O, Ghuman A, Karimuddin AA, Raval MJ, Phang
PT, Brown CJ. Local Recurrence-Free Survival After TaTME:
A Canadian Institutional Experience. Dis Colon Rectum.
2024;67(5):664-673.

doi: 10.1097/dcr.0000000000003206

Alimova I, Chernyshov S, Nagudov M, Rybakov E.
Comparison of oncological and functional outcomes and
quality of life after transanal or laparoscopic total mesorectal
excision for rectal cancer: a systematic review and meta-
analysis. Tech Coloproctol. 2021;25(8):901-913.

doi: 10.1007/s10151-021-02420-2

Wolthuis AM, Bislenghi G, de Buck van Overstraeten A,
D’Hoore A. Transanal total mesorectal excision: Towards
standardization of technique. World ] Gastroenterol.
2015;21(44):12686-95.

doi: 10.3748/wjg.v21.i44.12686

Keller DS, Berho M, Perez RO, Wexner SD, Chand M. The
multidisciplinary management of rectal cancer. Nat Rev
Gastroenterol Hepatol. 2020;17(7):414-429.

doi: 10.1038/s41575-020-0275-y

Vignali A, Elmore U, Milone M, Rosati R. Transanal total
mesorectal excision (TaTME): current status and future
perspectives. Updates Surg. 2019;71(1):29-37.

doi: 10.1007/513304-019-00630-7

Kang L, Chen YG, Zhang H, et al. Transanal total mesorectal
excision for rectal cancer: a multicentric cohort study.
Gastroenterol Rep. 2020;8(1):36-41.

doi: 10.1093/gastro/goz049

Zeng Z, Luo S, Zhang H, et al. Transanal vs Laparoscopic
Total Mesorectal Excision and 3-Year Disease-Free Survival
in Rectal Cancer: The TaLaR Randomized Clinical Trial.
Jama. 2025;333(9):774-783.

doi: 10.1001/jama.2024.24276

Zewde MG, Peyser DK, Yu AT, et al. Oncologic outcomes
following transanal total mesorectal excision: the United

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

States experience. Surg Endosc. 2024;38(7):3703-3715.
doi: 10.1007/s00464-024-10896-7

Friedman G, Specht K. Robotic Transanal Minimally Invasive
Surgery With da Vinci Single-Port Platform and Single-Port
Access Port. Dis Colon Rectum. 2025;68(9):¢1783-e1787.

doi: 10.1097/dcr.0000000000003852

KnolJ, Keller DS. Total Mesorectal Excision Technique-Past,
Present, and Future. Clin Colon Rectal Surg. 2020;33(3):134-
143.

doi: 10.1055/5-0039-3402776

Sylla P, Willingham FF, Sohn DK, Gee D, Brugge WR,
Rattner DW. NOTES rectosigmoid resection using
transanal endoscopic microsurgery (TEM) with transgastric
endoscopic assistance: a pilot study in swine. | Gastrointest
Surg. 2008;12(10):1717-23.

doi: 10.1007/511605-008-0637-1

Lee L, Kelly J, Nassif GJ, deBeche-Adams TC, Albert MR,
Monson JRT. Defining the learning curve for transanal total
mesorectal excision for rectal adenocarcinoma. Surg Endosc.
2020;34(4):1534-1542.

doi: 10.1007/500464-018-6360-4

Penna M, Hompes R, Arnold S, et al. Transanal Total
Mesorectal Excision: International Registry Results of the
First 720 Cases. Ann Surg. 2017;266(1):111-117.

doi: 10.1097/s1a.0000000000001948

Marks JH, Myers EA, Zeger EL, Denittis AS, Gummadi M,
Marks GJ. Long-term outcomes by a transanal approach
to total mesorectal excision for rectal cancer. Surg Endosc.
2017;31(12):5248-5257.

doi: 10.1007/s00464-017-5597-7

Marks JH, Montenegro GA, Salem JE Shields MV, Marks
GJ. Transanal TATA/TME: a case-matched study of taTME
versus laparoscopic TME surgery for rectal cancer. Tech
Coloproctol. 2016;20(7):467-73.

doi: 10.1007/s10151-016-1482-y

Caycedo-Marulanda A, Brown CJ, Chadi SA, et al. Canadian
taTME expert collaboration (CaTaCO) position statement.
Surg Endosc. 2020;34(9):3748-3753.

doi: 10.1007/s00464-020-07680-8

Prete FP, Pezzolla A, Prete E et al Robotic Versus
Laparoscopic Minimally Invasive Surgery for Rectal Cancer:
A Systematic Review and Meta-analysis of Randomized
Controlled Trials. Ann Surg. 2018;267(6):1034-1046.

doi: 10.1097/s1a.0000000000002523

Wasmuth HH, Faerden AE, Myklebust T, et al. Transanal
total mesorectal excision for rectal cancer has been
suspended in Norway. Br ] Surg. 2020;107(1):121-130.

doi: 10.1002/bjs.11459

Volume 8 Issue 3 (2026)

doi: 10.36922/CP026020002


https://doi.org/10.36922/CP026020002
https://doi.org/10.1002/bjs.11287
https://doi.org/10.1002/bjs.11287
https://doi.org/10.1007/s00464-007-9552-x
https://doi.org/10.1007/s00464-007-9552-x
https://doi.org/10.1016/j.asjsur.2015.07.003
https://doi.org/10.1016/j.asjsur.2015.07.003
https://doi.org/10.1097/dcr.0000000000003206
https://doi.org/10.1097/dcr.0000000000003206
https://doi.org/10.1007/s10151-021-02420-z
https://doi.org/10.1007/s10151-021-02420-z
https://doi.org/10.3748/wjg.v21.i44.12686
https://doi.org/10.3748/wjg.v21.i44.12686
https://doi.org/10.1038/s41575-020-0275-y
https://doi.org/10.1038/s41575-020-0275-y
https://doi.org/10.1007/s13304-019-00630-7
https://doi.org/10.1007/s13304-019-00630-7
https://doi.org/10.1093/gastro/goz049
https://doi.org/10.1093/gastro/goz049
https://doi.org/10.1001/jama.2024.24276
https://doi.org/10.1001/jama.2024.24276
https://doi.org/10.1007/s00464-024-10896-7
https://doi.org/10.1007/s00464-024-10896-7
https://doi.org/10.1097/dcr.0000000000003852
https://doi.org/10.1097/dcr.0000000000003852
https://doi.org/10.1055/s-0039-3402776
https://doi.org/10.1055/s-0039-3402776
https://doi.org/10.1007/s11605-008-0637-1
https://doi.org/10.1007/s11605-008-0637-1
https://doi.org/10.1007/s00464-018-6360-4
https://doi.org/10.1007/s00464-018-6360-4
https://doi.org/10.1097/sla.0000000000001948
https://doi.org/10.1097/sla.0000000000001948
https://doi.org/10.1007/s00464-017-5597-7
https://doi.org/10.1007/s00464-017-5597-7
https://doi.org/10.1007/s10151-016-1482-y
https://doi.org/10.1007/s10151-016-1482-y
https://doi.org/10.1007/s00464-020-07680-8
https://doi.org/10.1007/s00464-020-07680-8
https://doi.org/10.1097/sla.0000000000002523
https://doi.org/10.1097/sla.0000000000002523
https://doi.org/10.1002/bjs.11459
https://doi.org/10.1002/bjs.11459

Cancer Plus

TaTME for rectal cancer

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Hol JC, van Oostendorp SE, Tuynman JB, Sietses C.
Long-term oncological results after transanal total
mesorectal excision for rectal carcinoma. Tech Coloproctol.
2019;23(9):903-911.

doi: 10.1007/s10151-019-02094-8

Sylla P, Bordeianou LG, Berger D, et al. A pilot study
of natural orifice transanal endoscopic total mesorectal
excision with laparoscopic assistance for rectal cancer. Surg
Endosc. 2013;27(9):3396-405.

doi: 10.1007/s00464-013-2922-7

Chen M, Ye F, Zheng W, et al. Changes to circulating tumor
cells in the central vein during laparoscopic versus transanal
endoscopic surgeries for rectal cancer: can surgical approach
make a difference? Gastroenterol Rep. 2024;12:g0ae062.

doi: 10.1093/gastro/goae062

Atallah S, Albert M, Larach S. Transanal minimally invasive
surgery: a giant leap forward. Surg Endosc. 2010;24(9):2200-
5.

doi: 10.1007/s00464-010-0927-z

Kang L, Sylla P, Atallah S, Ito M, Wexner SD, Wang JP.
taTME: boom or bust? Gastroenterol Rep. 2020;8(1):1-4.

doi: 10.1093/gastro/goaa001

Penna M, Whiteford M, Hompes R, Sylla P. Developing
and assessing a cadaveric training model for transanal total
mesorectal excision: initial experience in the UK and USA.
Colorectal Dis. 2017;19(5):476-484.

doi: 10.1111/codi.13525

Chen M, Ye F, Huang P, et al. Inflammatory stress response
after transanal vs laparoscopic total mesorectal excision:
a cohort study based on the TaLaR trial. Int ] Surg.
2024;110(1):151-158.

doi: 10.1097/js9.0000000000000838

Perdawood SK, Kroeigaard J, Eriksen M, Mortensen P.
Transanal total mesorectal excision: the Slagelse experience
2013-2019. Surg Endosc. 2021;35(2):826-836.

doi: 10.1007/s00464-020-07454-2

Caycedo-Marulanda A, Jiang HY, Kohtakangas EL.
Outcomes of a Single Surgeon-Based Transanal-Total
Mesorectal Excision (TATME) for Rectal Cancer. ]
Gastrointest Cancer. 2018;49(4):455-462.

doi: 10.1007/512029-017-9989-7

Park JW, Kang SB, Hao J, et al. Open versus laparoscopic
surgery for mid or low rectal cancer after neoadjuvant
chemoradiotherapy (COREAN trial): 10-year follow-up of
an open-label, non-inferiority, randomised controlled trial.
Lancet Gastroenterol Hepatol. 2021;6(7):569-577.

doi: 10.1016/s2468-1253(21)00094-7

Roodbeen SX, Penna M, van Dieren S, et al. Local Recurrence

41.

42.

43.

44.

45.

46.

47.

48.

49.

and Disease-Free Survival After Transanal Total Mesorectal
Excision: Results From the International TaTME Registry. |
Natl Compr Canc Netw. 2021;19(11):1232-1240.

doi: 10.6004/jnccn.2021.7012

Kim M]J, Park SC, Park JW, et al. Robot-assisted Versus
Laparoscopic Surgery for Rectal Cancer: A Phase II Open
Label Prospective Randomized Controlled Trial. Ann Surg.
2018;267(2):243-251.

doi: 10.1097/s1a.0000000000002321

Roodbeen SX, Penna M, Mackenzie H, et al. Transanal total
mesorectal excision (TaTME) versus laparoscopic TME
for MRI-defined low rectal cancer: a propensity score-
matched analysis of oncological outcomes. Surg Endosc.
2019;33(8):2459-2467.

doi: 10.1007/s00464-018-6530-4

Van Oostendorp SE, Belgers HJE, Hol JC, et al. The learning
curve of transanal total mesorectal excision for rectal cancer
is associated with local recurrence: results from a multicentre
external audit. Colorectal Dis. 2021;23(8):2020-2029.

doi: 10.1111/codi.15722

Yi X, Zhang X, Li Q, Ouyang J. Comparing perioperative
and oncological outcomes of transanal and laparoscopic
total mesorectal excision for rectal cancer: a meta-analysis
of randomized controlled trials and prospective studies.
Surg Endosc. 2023;37(12):9228-9243.

doi: 10.1007/500464-023-10495-y

Liu H, Zeng Z, Zhang H, et al. Morbidity, Mortality, and
Pathologic Outcomes of Transanal Versus Laparoscopic
Total Mesorectal Excision for Rectal Cancer Short-term
Outcomes From a Multicenter Randomized Controlled
Trial. Ann Surg. 2023;277(1):1-6.

doi: 10.1097/s1a.0000000000005523

Liao CK, Yu YL, Kuo YT, et al. Transanal versus
transabdominal total mesorectal excision for rectal cancer
in minimally invasive surgery: meta-analysis. BJS Open.
2025;9(6)

doi: 10.1093/bjsopen/zraf111

Simillis C, Lal N, Thoukididou SN, et al. Open Versus
Laparoscopic Versus Robotic Versus Transanal Mesorectal
Excision for Rectal Cancer: A Systematic Review and
Network Meta-analysis. Ann Surg. 2019;270(1):59-68.

doi: 10.1097/s1a.0000000000003227

Stevenson ARL, Solomon M], Brown CSB, et al. Disease-
free Survival and Local Recurrence After Laparoscopic-
assisted Resection or Open Resection for Rectal Cancer:
The Australasian Laparoscopic Cancer of the Rectum
Randomized Clinical Trial. Ann Surg. 2019;269(4):596-602.

doi: 10.1097/s1a.0000000000003021

Arezzo A, Passera R, Salvai A, et al. Laparoscopy for rectal

Volume 8 Issue 3 (2026)

doi: 10.36922/CP026020002


https://doi.org/10.36922/CP026020002
https://doi.org/10.1007/s10151-019-02094-8
https://doi.org/10.1007/s10151-019-02094-8
https://doi.org/10.1007/s00464-013-2922-7
https://doi.org/10.1007/s00464-013-2922-7
https://doi.org/10.1093/gastro/goae062
https://doi.org/10.1093/gastro/goae062
https://doi.org/10.1007/s00464-010-0927-z
https://doi.org/10.1007/s00464-010-0927-z
https://doi.org/10.1093/gastro/goaa001
https://doi.org/10.1093/gastro/goaa001
https://doi.org/10.1111/codi.13525
https://doi.org/10.1111/codi.13525
https://doi.org/10.1097/js9.0000000000000838
https://doi.org/10.1097/js9.0000000000000838
https://doi.org/10.1007/s00464-020-07454-2
https://doi.org/10.1007/s00464-020-07454-2
https://doi.org/10.1007/s12029-017-9989-7
https://doi.org/10.1007/s12029-017-9989-7
https://doi.org/10.1016/s2468-1253(21)00094-7
https://doi.org/10.1016/s2468-1253(21)00094-7
https://doi.org/10.6004/jnccn.2021.7012
https://doi.org/10.6004/jnccn.2021.7012
https://doi.org/10.1097/sla.0000000000002321
https://doi.org/10.1097/sla.0000000000002321
https://doi.org/10.1007/s00464-018-6530-4
https://doi.org/10.1007/s00464-018-6530-4
https://doi.org/10.1111/codi.15722
https://doi.org/10.1111/codi.15722
https://doi.org/10.1007/s00464-023-10495-y
https://doi.org/10.1007/s00464-023-10495-y
https://doi.org/10.1097/sla.0000000000005523
https://doi.org/10.1097/sla.0000000000005523
https://doi.org/10.1093/bjsopen/zraf111
https://doi.org/10.1093/bjsopen/zraf111
https://doi.org/10.1097/sla.0000000000003227
https://doi.org/10.1097/sla.0000000000003227
https://doi.org/10.1097/sla.0000000000003021
https://doi.org/10.1097/sla.0000000000003021

Cancer Plus

TaTME for rectal cancer

50.

51.

52.

53.

54.

55.

56.

57.

58.

cancer is oncologically adequate: a systematic review and
meta-analysis of the literature. Surg Endosc. 2015;29(2):334-
48.

doi: 10.1007/500464-014-3686-4

de Lacy FB, van Laarhoven J, Pena R, et al. Transanal total
mesorectal excision: pathological results of 186 patients with
mid and low rectal cancer. Surg Endosc. 2018;32(5):2442-
2447.

doi: 10.1007/s00464-017-5944-8

Persiani R, Biondi A, Pennestri F et al. Transanal Total
Mesorectal Excision vs Laparoscopic Total Mesorectal
Excision in the Treatment of Low and Middle Rectal Cancer:
A Propensity Score Matching Analysis. Dis Colon Rectum.
2018;61(7):809-816.

doi: 10.1097/dcr.0000000000001063

Francis N, Penna M, Mackenzie H, Carter FE Hompes
R. Consensus on structured training curriculum for
transanal total mesorectal excision (TaTME). Surg Endosc.
2017;31(7):2711-2719.

doi: 10.1007/s00464-017-5562-5

Kinoshita K, Maruyama T, Kobayashi N, et al. An artificial
intelligence-based nerve recognition model is useful as
surgical support technology and as an educational tool in
laparoscopic and robot-assisted rectal cancer surgery. Surg
Endosc. 2024;38(9):5394-5404.

doi: 10.1007/s00464-024-10939-z

Roodbeen SX, de Lacy FB, van Dieren S, et al. Predictive
Factors and Risk Model for Positive Circumferential
Resection Margin Rate After Transanal Total Mesorectal
Excision in 2653 Patients With Rectal Cancer. Ann Surg.
2019;270(5):884-891.

doi: 10.1097/s1a.0000000000003516

Milone M, Adamina M, Arezzo A, et al. UEG and
EAES rapid guideline: Systematic review, meta-analysis,
GRADE assessment and evidence-informed European
recommendations on TaTME for rectal cancer. Surg Endosc.
2022;36(4):2221-2232.

doi: 10.1007/s00464-022-09090-4

Keane C, Fearnhead NS, Bordeianou L, et al. International
consensus definition of low anterior resection syndrome.
Colorectal Dis. 2020;22(3):331-341.

doi: 10.1111/codi.14957

Emmertsen KJ, Laurberg S. Low anterior resection syndrome
score: development and validation of a symptom-based
scoring system for bowel dysfunction after low anterior
resection for rectal cancer. Ann Surg. 2012;255(5):922-8.

doi: 10.1097/SLA.0b013e31824f1c21

Pucciarelli S, Del Bianco P, Toppan P, et al. Health-related
quality of life outcomes in disease-free survivors of mid-

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

low rectal cancer after curative surgery. Ann Surg Oncol.
2008;15(7):1846-54.

doi: 10.1245/510434-008-9923-0

How P, Stelzner S, Branagan G, et al. Comparative quality of
life in patients following abdominoperineal excision and low
anterior resection for low rectal cancer. Dis Colon Rectum.
2012;55(4):400-6.

doi: 10.1097/DCR.0b013e3182444fd1

Planellas P, Cornejo L, Ehsan A, et al. Urethral Injury in
Rectal Cancer Surgery: A Comprehensive Study Using
Cadaveric Dissection, Imaging Analyses, and Clinical
Series. Cancers. 2023;15(20)

doi: 10.3390/cancers15204955

Pollack J, Holm T, Cedermark B, et al. Late adverse effects of
short-course preoperative radiotherapy in rectal cancer. Br |
Surg. 2006;93(12):1519-25.

doi: 10.1002/bjs.5525

Battersby NJ, Bouliotis G, Emmertsen KJ, et al. Development
and external validation of a nomogram and online tool to
predict bowel dysfunction following restorative rectal cancer
resection: the POLARS score. Gut. 2018;67(4):688-696.

doi: 10.1136/gutjnl-2016-312695

Han JG, Wang ZJ], Wei GH, Gao ZG, Yang Y, Zhao BC.
Randomized clinical trial of conventional versus cylindrical
abdominoperineal resection for locally advanced lower
rectal cancer. Am J Surg. 2012;204(3):274-82.

doi: 10.1016/j.amjsurg.2012.05.001

Bryant CL, Lunniss PJ, Knowles CH, Thaha MA, Chan CL.
Anterior resection syndrome. Lancet Oncol. 2012;13(9):e403-
8.

doi: 10.1016/s1470-2045(12)70236-x

Lépez-Sanchez A, Morandeira-Rivas A, Moreno-Sanz C,
Cortina-Oliva FJ, Manzanera-Diaz M, Gonzales-Aguilar
JD. Long-Term Anorectal Manometry Outcomes After
Laparoscopic and Transanal Total Mesorectal Excision. |
Laparoendosc Adv Surg Tech A. 2021;31(4):395-401.

doi: 10.1089/1ap.2020.1005

Temple LK, Bacik J, Savatta SG, et al. The development of
a validated instrument to evaluate bowel function after
sphincter-preserving surgery for rectal cancer. Dis Colon
Rectum. 2005;48(7):1353-65.

doi: 10.1007/s10350-004-0942-z

Juul T, Ahlberg M, Biondo S, et al. International validation
of the low anterior resection syndrome score. Ann Surg.
2014;259(4):728-34.

doi: 10.1097/SLA.0b013e31828facOb

Sturiale A, Martellucci J, Zurli L, et al. Long-term functional
follow-up after anterior rectal resection for cancer. Int |

Volume 8 Issue 3 (2026)

doi: 10.36922/CP026020002


https://doi.org/10.36922/CP026020002
https://doi.org/10.1007/s00464-014-3686-4
https://doi.org/10.1007/s00464-014-3686-4
https://doi.org/10.1007/s00464-017-5944-8
https://doi.org/10.1007/s00464-017-5944-8
https://doi.org/10.1097/dcr.0000000000001063
https://doi.org/10.1097/dcr.0000000000001063
https://doi.org/10.1007/s00464-017-5562-5
https://doi.org/10.1007/s00464-017-5562-5
https://doi.org/10.1007/s00464-024-10939-z
https://doi.org/10.1007/s00464-024-10939-z
https://doi.org/10.1097/sla.0000000000003516
https://doi.org/10.1097/sla.0000000000003516
https://doi.org/10.1007/s00464-022-09090-4
https://doi.org/10.1007/s00464-022-09090-4
https://doi.org/10.1111/codi.14957
https://doi.org/10.1111/codi.14957
https://doi.org/10.1097/SLA.0b013e31824f1c21
https://doi.org/10.1097/SLA.0b013e31824f1c21
https://doi.org/10.1245/s10434-008-9923-0
https://doi.org/10.1245/s10434-008-9923-0
https://doi.org/10.1097/DCR.0b013e3182444fd1
https://doi.org/10.1097/DCR.0b013e3182444fd1
https://doi.org/10.3390/cancers15204955
https://doi.org/10.3390/cancers15204955
https://doi.org/10.1002/bjs.5525
https://doi.org/10.1002/bjs.5525
https://doi.org/10.1136/gutjnl-2016-312695
https://doi.org/10.1136/gutjnl-2016-312695
https://doi.org/10.1016/j.amjsurg.2012.05.001
https://doi.org/10.1016/j.amjsurg.2012.05.001
https://doi.org/10.1016/s1470-2045(12)70236-x
https://doi.org/10.1016/s1470-2045(12)70236-x
https://doi.org/10.1089/lap.2020.1005
https://doi.org/10.1089/lap.2020.1005
https://doi.org/10.1007/s10350-004-0942-z
https://doi.org/10.1007/s10350-004-0942-z
https://doi.org/10.1097/SLA.0b013e31828fac0b
https://doi.org/10.1097/SLA.0b013e31828fac0b

Cancer Plus

TaTME for rectal cancer

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Colorectal Dis. 2017;32(1):83-88.
doi: 10.1007/s00384-016-2659-6

Li Y, Bai X, Niu B, et al. A prospective study of health related
quality of life, bowel and sexual function after TaTME and
conventional laparoscopic TME for mid and low rectal
cancer. Tech Coloproctol. 2021;25(4):449-459.

doi: 10.1007/s10151-020-02397-1

Glynne-Jones R, Wyrwicz L, Tiret E, et al. Rectal cancer:
ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol. 2017;28(suppl_4):iv22-iv40.

doi: 10.1093/annonc/mdx224

Atallah S, Nassif G, Larach S. Stereotactic navigation for
TAMIS-TME: opening the gateway to frameless, image-
guided abdominal and pelvic surgery. Surg Endosc.
2015;29(1):207-211.

doi: 10.1007/500464-014-3655-y

Brown CJ, Fenech DS, McLeod RS. Reconstructive
techniques after rectal resection for rectal cancer. Cochrane
Database Syst Rev. 2008;2008(2):Cd006040.

doi: 10.1002/14651858.CD006040.pub2

Yin Y, Luo S, Zhou J, Kang L, Chen CY. LDCNet: Lightweight
dynamic convolution network for laparoscopic procedures
image segmentation. Neural Netw. 2024;170:441-452.

doi: 10.1016/j.neunet.2023.11.055

Liu H, Xiong M, Zeng Y, Shi Y, Pei Z, Liao C. Comparison
of complications and bowel function among different
reconstruction techniques after low anterior resection
for rectal cancer: a systematic review and network meta-
analysis. World ] Surg Oncol. 2023;21(1):87.

doi: 10.1186/512957-023-02977-z

Laforest A, Bretagnol F, Mouazan AS, Maggiori L, Ferron M,
Panis Y. Functional disorders after rectal cancer resection:
does a rehabilitation programme improve anal continence
and quality of life? Colorectal Dis. 2012;14(10):1231-1237.

doi: 10.1111/j.1463-1318.2012.02956.x

Lacy AM, Tasende MM, Delgado S, et al. Transanal Total
Mesorectal Excision for Rectal Cancer: Outcomes after 140
Patients. ] Am Coll Surg. 2015;221(2):415-423.

doi: 10.1016/j.jamcollsurg.2015.03.046

Tuech JJ, Karoui M, Lelong B, et al. A step toward NOTES
total mesorectal excision for rectal cancer: endoscopic
transanal proctectomy. Ann Surg. 2015;261(2):228-233.

doi: 10.1097/s1a.0000000000000994

van der Pas MH, Haglind E, Cuesta MA, et al. Laparoscopic
versus open surgery for rectal cancer (COLOR II): short-
term outcomes of a randomised, phase 3 trial. Lancet Oncol.
2013;14(3):210-218.

doi: 10.1016/s1470-2045(13)70016-0

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

van Oostendorp SE, Belgers HJ, Bootsma BT, et al
Locoregional recurrences after transanal total mesorectal
excision of rectal cancer during implementation. Br ] Surg.
2020;107(9):1211-1220.

doi: 10.1002/bjs.11525

Volovat CC, Scripcariu DV, Boboc D, et al. Predicting the
Feasibility of Curative Resection in Low Rectal Cancer:
Insights from a Prospective Observational Study on
Preoperative Magnetic Resonance Imaging Accuracy.
Medicina. 2024;60(2)

doi: 10.3390/medicina60020330

Nivatvongs S. Surgical management of malignant colorectal
polyps. Surg Clin North Am. 2002;82(5):959-966.

doi: 10.1016/s0039-6109(02)00043-9

Rouanet P, Guerrieri M, Lemercier P, et al. A Prospective
European Trial Comparing Laparotomy, Laparoscopy,
Robotic-Assisted, and Transanal Total Mesorectal Excision
Procedures in High-Risk Patients with Rectal Cancer: The
RESET Trial. Ann Surg. 2026;283(4):697-706

doi: 10.1097/s1a.0000000000006534

Bezu L, Akgal Oksiiz D, Bell M, et al. Perioperative
Immunosuppressive Factors during Cancer Surgery: An
Updated Review. Cancers. 2024;16(13):2304

doi: 10.3390/cancers16132304

Kusters M, Marijnen CA, van de Velde CJ, et al. Patterns of
local recurrence in rectal cancer; a study of the Dutch TME
trial. Eur J Surg Oncol. 2010;36(5):470-476.

doi: 10.1016/j.€js0.2009.11.011

Ris F, Hompes R, Cunningham C, et al. Near-infrared (NIR)
perfusion angiography in minimally invasive colorectal
surgery. Surg Endosc. 2014;28(7):2221-2226.

doi: 10.1007/s00464-014-3432-y

Tie J, Cohen JD, Wang Y, et al. Circulating Tumor DNA
Analyses as Markers of Recurrence Risk and Benefit of
Adjuvant Therapy for Stage III Colon Cancer. JAMA Oncol.
2019;5(12):1710-1717.

doi: 10.1001/jamaoncol.2019.3616

Kim SH, Kwak JM. Robotic total mesorectal excision:
operative technique and review of the literature. Tech
Coloproctol. 2013;17 Suppl 1:47-53.

doi: 10.1007/s10151-012-0939-x

Xu X, Cai Z, Zhang H, et al. Structured training curriculums
for transanal total mesorectal excision in China: refinement
is needed. Ann Transl Med. 2022;10(8):489.

doi: 10.21037/atm-22-1693

Kossenas K, Kouzeiha R, Hashem H, Elshamsy
A, Georgopoulos F  Comparing the perioperative,
postoperative, and oncological outcomes between robotic

Volume 8 Issue 3 (2026)

doi: 10.36922/CP026020002


https://doi.org/10.36922/CP026020002
https://doi.org/10.1007/s00384-016-2659-6
https://doi.org/10.1007/s00384-016-2659-6
https://doi.org/10.1007/s10151-020-02397-1
https://doi.org/10.1007/s10151-020-02397-1
https://doi.org/10.1093/annonc/mdx224
https://doi.org/10.1093/annonc/mdx224
https://doi.org/10.1007/s00464-014-3655-y
https://doi.org/10.1007/s00464-014-3655-y
https://doi.org/10.1002/14651858.CD006040.pub2
https://doi.org/10.1002/14651858.CD006040.pub2
https://doi.org/10.1016/j.neunet.2023.11.055
https://doi.org/10.1016/j.neunet.2023.11.055
https://doi.org/10.1186/s12957-023-02977-z
https://doi.org/10.1186/s12957-023-02977-z
https://doi.org/10.1111/j.1463-1318.2012.02956.x
https://doi.org/10.1111/j.1463-1318.2012.02956.x
https://doi.org/10.1016/j.jamcollsurg.2015.03.046
https://doi.org/10.1016/j.jamcollsurg.2015.03.046
https://doi.org/10.1097/sla.0000000000000994
https://doi.org/10.1097/sla.0000000000000994
https://doi.org/10.1016/s1470-2045(13)70016-0
https://doi.org/10.1016/s1470-2045(13)70016-0
https://doi.org/10.1002/bjs.11525
https://doi.org/10.1002/bjs.11525
https://doi.org/10.3390/medicina60020330
https://doi.org/10.3390/medicina60020330
https://doi.org/10.1016/s0039-6109(02)00043-9
https://doi.org/10.1016/s0039-6109(02)00043-9
https://doi.org/10.1097/sla.0000000000006534
https://doi.org/10.1097/sla.0000000000006534
https://doi.org/10.3390/cancers16132304
https://doi.org/10.3390/cancers16132304
https://doi.org/10.1016/j.ejso.2009.11.011
https://doi.org/10.1016/j.ejso.2009.11.011
https://doi.org/10.1007/s00464-014-3432-y
https://doi.org/10.1007/s00464-014-3432-y
https://doi.org/10.1001/jamaoncol.2019.3616
https://doi.org/10.1001/jamaoncol.2019.3616
https://doi.org/10.1007/s10151-012-0939-x
https://doi.org/10.1007/s10151-012-0939-x
https://doi.org/10.21037/atm-22-1693
https://doi.org/10.21037/atm-22-1693

Cancer Plus

TaTME for rectal cancer

90.

91.

92.

93.

and transanal total mesorectal excision for rectal cancer: an
updated systematic review and meta-analysis of prospective
studies with a subgroup analysis for overweight patients. J
Robot Surg. 2025;19(1):276.

doi: 10.1007/s11701-025-02460-9

Kwak JM, Romagnolo L, Wijsmuller A, et al. Stereotactic
Pelvic Navigation With Augmented Reality for
Transanal Total Mesorectal Excision. Dis Colon Rectum.
2019;62(1):123-129.

doi: 10.1097/dcr.0000000000001259

Cercek A, Lumish M, Sinopoli J, et al. PD-1 Blockade
in Mismatch Repair-Deficient, Locally Advanced Rectal
Cancer. N Engl ] Med. 2022;386(25):2363-2376.

doi: 10.1056/NEJMoa2201445

Paracchini S, Taliento C, Pellecchia G, et al. Artificial
intelligence in the operating room: A systematic review of
AI models for surgical phase, instruments and anatomical
structure identification. Acta Obstet Gynecol Scand.
2025;104(11):2054-2064.

doi: 10.1111/a0gs.70045

Dienstmann R, Mason MJ, Sinicrope FA, et al. Prediction of
overall survival in stage IT and III colon cancer beyond TNM
system: a retrospective, pooled biomarker study. Ann Oncol.

94.

95.

96.

97.

2017;28(5):1023-1031.
doi: 10.1093/annonc/mdx052

Ganesh K, Stadler ZK, Cercek A, et al. Inmunotherapy in
colorectal cancer: rationale, challenges and potential. Nat
Rev Gastroenterol Hepatol. 2019;16(6):361-375.

doi: 10.1038/s41575-019-0126-x

Petrelli F, Dottorini L, Zaniboni A, Celotti A, Iaculli A.
Immune checkpoint inhibitors for dMMR/MSI localized
rectal cancer: A systematic review of treatment strategies.
Crit Rev Oncol Hematol. 2025;215:104921.

doi: 10.1016/j.critrevonc.2025.104921

van der Valk MJM, Hilling DE, Bastiaannet E, et al. Long-
term outcomes of clinical complete responders after
neoadjuvant treatment for rectal cancer in the International
Watch & Wait Database (IWWD): an international
multicentre registry study. Lancet. 2018;391(10139):2537-
2545.

doi: 10.1016/50140-6736(18)31078-x

Donovan KF, Lee KC, Ricardo A, et al. Functional Qutcomes
After Transanal Total Mesorectal Excision (taTME) for
Rectal Cancer: Results From the Phase II North American
Multicenter Prospective Observational Trial. Ann Surg.
2024;280(3):363-373.

doi: 10.1097/s1a.0000000000006374

Volume 8 Issue 3 (2026)

19

doi: 10.36922/CP026020002


https://doi.org/10.36922/CP026020002
https://doi.org/10.1007/s11701-025-02460-9
https://doi.org/10.1007/s11701-025-02460-9
https://doi.org/10.1097/dcr.0000000000001259
https://doi.org/10.1097/dcr.0000000000001259
https://doi.org/10.1056/NEJMoa2201445
https://doi.org/10.1056/NEJMoa2201445
https://doi.org/10.1111/aogs.70045
https://doi.org/10.1111/aogs.70045
https://doi.org/10.1093/annonc/mdx052
https://doi.org/10.1093/annonc/mdx052
https://doi.org/10.1038/s41575-019-0126-x
https://doi.org/10.1038/s41575-019-0126-x
https://doi.org/10.1016/j.critrevonc.2025.104921
https://doi.org/10.1016/j.critrevonc.2025.104921
https://doi.org/10.1016/s0140-6736(18)31078-x
https://doi.org/10.1016/s0140-6736(18)31078-x
https://doi.org/10.1097/sla.0000000000006374
https://doi.org/10.1097/sla.0000000000006374

	OLE_LINK36
	OLE_LINK3
	OLE_LINK41
	OLE_LINK86
	OLE_LINK1
	OLE_LINK14
	OLE_LINK17
	OLE_LINK2
	OLE_LINK18

