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Abstract
This paper aims to make a meta-analysis and compare the results of two 
kinds of surgery protocols: transanal total mesorectal excision (taTME) 
and laparoscopic total mesorectal excision (lapTME) in managing rectal 
cancer. The main rationale for the study was to compare SSM and OSF for 
differences in surgical quality, perioperative outcomes, and oncological 
outcomes to inform clinical preference. Qualitative descriptive statistics 
and post-hoc sensitivity analyses were employed to investigate CRM 
infringement, mesorectal excision radicality, operative duration, 
conversion, complications, and long-term oncological results, including 
local Recurrence and overall survival. The results suggest that taTME 
provides benefits in terms of less positive CRM and better mesorectal 
excision than the lapTME technique, representing improved accuracy of 
surgery. Moreover, when comparing taTME with oTME, surgeons had 
shorter operative time and a lower conversion rate to open surgery; it 
was therefore concluded that taTME was effective in tackling complex 
cases, including distal lesions or regions of the pelvic anatomy. The 
perioperative safety of both techniques was found to be similar with regard 
to intraoperative complications and postoperative mortality and morbidity. 
No differences occurred in distant or local Recurrence and survival rates, 
reflecting oncological equity between the two methods.

In conclusion, the present study shows that time can be considered a viable 
approach to lapTME, especially when a higher level of surgery accuracy 
is needed. This proposal integrates technical advantages that are perfectly 
balanced with safety and oncological yield, which is why rectal cancer 
surgery is suitable for this approach. Subsequent high-quality, large-scale 
studies with longer follow-ups are suggested to confirm the results and 
enrich the evidence supporting clinical decision-making in rectal cancer 
treatment.

Keywords: Rectal cancer, transanal total mesorectal excision, laparoscopic 
total mesorectal excision, circumferential resection margin, perioperative 
outcomes, oncological efficacy, meta-analysis

Introduction
Cancer of the rectum is a major health problem around the world due to 

the high burden that it bears as a proportion of colorectal malignancies and 
its impact on the global cancer disease burden. There is a need to adopt the 
correct therapeutic interventions since they influence the increase in survival 
rates and the improvement of the patient's quality of life. Among these, 
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surgical resection continues to play an essential role in rectal 
cancer treatment with postsurgical neoadjuvant and adjuvant 
treatments using chemoradiation, especially for advanced 
stages (1). 

Surgical techniques are directed at eradicating the tumor 
and, at the same time, minimizing the risk of the tumor 
recurring and, where possible, maintaining the quality of 
organ function. The concept of total mesorectal excision 
(TME) has become accepted as the optimal approach to rectal 
cancer surgery, signifying en bloc resection of the rectum and 
its mesentery within an avascular fascial sheath (2). This 
precise process safeguards oncological clearance for a local 
recurrence-free CRM with better patient prognoses due to 
superior negative margin control. Professor Bill Heald first 
published TME in the late 20th century, and it continues 
to be an essential component of rectal cancer surgery with 
significant oncological advantages (3).

In recent years, there have been innovations in the line of 
surgical procedures, whereby surgeries are done with minimal 
invasions through laparoscopy and robotic systems (4). lap 
time is now widely practiced as it has been found to reduce 
postoperative pain, amount of blood loss, and several post- 
operative days. However, lapTME has systematic limitations, 
especially associated with the limitations in the pelvic shelf in 
male patients or patients with a small pelvis. 

These challenges can affect visualization of the operative 
field and undermine precisely sharp rather than the 
electrocautery resection of the mesorectum, thus adversely 
affecting the quality of mesorectal excision or risk of positive 
CRM. To overcome these limitations, a new technique 
called transanal total mesorectal excision (taTME) has been 
developed based on the idea of the "bottom-up" technique. 
This technique gives the surgeon a way of approaching the 
distal rectum and pelvis effectively, free from the complexities 
of anatomical kinking, hence enabling surgeons to have 
better control, especially where anatomic kinking might be 
a challenge (5).

The enhancement of this technique, known as taTME, 
has drawn a lot of attention and controversy among surgeons. 
Supporters point to the effectiveness of the approach in 
solving technical issues that come with lapTME, especially 
when dealing with distal tumors or complex regional anatomy 
(6). Precise delineation in taTME offers optimized access 
to perform mesorectal excision effectively, hence reducing 
positive CRM rates. Furthermore, it has proved capable of 
a lesser conversion rate to open surgery, especially where 
lapTME might be inconsequential. However, in the present 
study, they have their disadvantages, as explained below. 
TaTME is technically complex and technically challenging 
and is associated with a high learning curve. There have also 
been complications associated with the use of the catheter, 

such as damage to the urethra and leakage at the anastomosis 
site. These facts explain why there is a need to make a 
comparison of taTME and lapTME to check on the safety 
and effectiveness of the two (7).

The lack of comparative data between specifically 
taTME and lapTME makes dispelling such doubts possible. 
Although both techniques are intended to enhance surgical 
and oncological outcomes, they are fundamentally distinct 
and, from a technique point of view, have different demands 
(8). In the context of the present paper, it is relevant to 
highlight that contemporary randomized controlled trials and 
observational studies yield inconclusive data. While some 
studies by Tejedor et al. (7) reveal that taTME has its benefits 
in terms of higher surgical accuracy and less positive CRM, 
others concluded no distinction between lapTME technique. 
Also, the influence of the present techniques on oncological 
outcomes, including local Recurrence and overall survival, 
still requires clarification, as many studies are characterized 
by short follow-up periods and methodological diversity.

Other important aspects of this comparison could include 
the perioperative results. It is critical to track surgical 
efficiency, safety, and effectiveness of a patient's treatment 
by means of parameters like operative time and its changes, 
intraoperative complications, blood loss, conversion rates 
to open surgery, postoperative recovery, etc. While some 
researchers link taTME to reduced operating time and fewer 
conversion events, others reveal greater complexity and longer 
operating times in the learning curve. As in postoperative 
morbidity, intraoperative complication incidence also differs 
from study to study because of the differences in expertise, 
practice, and selected patients. Such discrepancies point to 
the fact that a sound comparative study is needed to enable a 
proper understanding of the situation (9).

This is in addition to features such as bowel, urinary, and 
sexual function, which are also important following rectal 
cancer surgery. These are the results that interfere with the 
quality of the patient's life and are dependent on the degree 
of nerve sparing at the time of operation (10). Despite the 
theoretical advantage of the bottom-up approach of taTME 
in enabling precise dissection and minimization of nerve 
damage, data comparing the functional results of the two 
approaches are mixed. Concerning functional outcome, some 
authors observe better functional preservation when using 
taTME, while others do not identify any differences when 
comparing it to lapTME. The specificity of diagnosis, as well 
as the duration of follow-up, needs to be made more consistent 
in order to be able to more accurately state the variety and 
degree of functional utility or detriment encountered with 
each approach (11).
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The main aim of this review is to compare and contrast 
between taTME and lapTME rationally with the help of 
the literature data found. Meso-specific aims of interest are 
CRM involvement and mesorectal excision quality, local 
recurrence and overall survival, operative time, conversion, 
intraoperative complications (12), length of stay and 
postoperative recovery, and bowel, urinary, and sexual 
functions. To minimize existing uncertainties and enhance the 
methodological rigor of conclusions, this inference integrates 
data from numerous studies.

The present comparative study has important implications 
for clinical practice (13). These tools will give surgeons an 
idea of which approach to use in a specific case depending 
on the location of the tumor, the patient's body structure, 
and the surgeon's ability. Also, the outcomes will define 
future research agendas by delineating areas of celebrated 
ignorance and the direction for refining rectal cancer surgery. 
Thus, it becomes mandatory to pass adequate scrutiny tests 
in general and specifically to report the performances of the 
relatively new, developed minimally invasive procedures. 
This investigation aims to fill the existing knowledge gap, 
providing an analysis of the considerations that are required 
when deciding between taTME and lapTME for rectal cancer 
and the development of rectal cancer treatment (14).

Methods
Study Design and Protocol Registration

All the recommendations made by the PRISMA 
guidelines were followed strictly while conducting this meta-
analysis. PRISMA framework describes a clear protocol of 
how to include, exclude, appraise, and synthesize literature, 
making the overall result of the study more accurate and 
reliable. This being the case, a detailed protocol was prepared 
before the commencement of this study and was deposited at 
the International Prospective Register of Systematic Reviews 
(PROSPERO). Registration on the PROSPERO database 
helps minimize the chance of reporting biases and provides 
those interested with well-defined principles that the research 
is going to follow, including the objectives, inclusion criteria, 
and method used. It covers the sources of these studies as 
a search strategy in various electronic databases, eligibility 
criteria for including studies, method of data extraction, and 
statistical technique for synthesizing data. All the changes 
made to the registered protocol during the process of the 
analysis were described and explained. According to the 
PRISMA guidelines and by registering this meta-analysis 
protocol in PROSPERO, the study intended to synthesize 
evidence, as well as accessible and accurate in comparing the 
short-term oncological and functional outcomes of transanal 
total mesorectal excision (taTME) and laparoscopic total 
mesorectal excision (lapTME) in the treatment of rectal 
cancer.

Eligibility Criteria
The inclusion criteria for this meta-analysis were set 

up to include only studies on taTME and lapTME in rectal 
cancer with suitable methodological quality to enable valid 
comparisons.

Inclusion Criteria:
• Reports regarding postoperative results of a direct

comparison of taTME and lapTME in patients selectively
undergoing surgery for rectal cancer.

• Studies report at least one of the following outcomes:
oncological outcomes (e.g, CRM, LRR), operative
outcomes (e.g, operating time, conversion rate,
complications), or functional domain (bowel, urinary,
sexual, etc.).

• Peer-reviewed articles are only available in full text and
English.

• RCTs, co-interventional studies, and prospective
comparative studies include relative risk estimation, case
series, and cross-sectional studies.

Exclusion Criteria:
• Single-arm comparative studies or case reports, without

comparison with another method for assessing the effects
of the studied interventions.

• Analysis of trials with at least one missing or unusable
component of the primary end points.

• Case reports and case series, letters to the editor, abstracts
presented at meetings, or commentaries and opinions.

• Studies were conducted in pediatric patients and patients
with non-cancer conditions.

• Published in languages other than English and with no
available or quality translations.

Following these criteria, this meta-analysis intended to
enroll only high-quality and credible studies to guarantee the 
practical significance of the results to the surgical treatment 
of rectal cancer.

Search Strategy
This meta-analysis aims to focus on the comparison 

between transanal total mesorectal excision (taTME) and 
laparoscopic total mesorectal excision (lapTME) in the 
management of rectal cancer, and the following search 
strategy was used. The electronic databases PubMed, 
Embase, and the Cochrane libraries were consulted 
systematically to generate the needed data. These databases 
were selected to fulfill the goal of including a variety of 
peer-reviewed articles and the quality of the studies. The 
search was done by using MeSH terms and free text word 
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terms. The key terms included: The following search terms 
were used: "transanal total mesorectal excision," "taTME," 
"laparoscopic total mesorectal excision," "lapTME," "rectal 
cancer," "mesorectal excision," "oncological outcomes" and 
finally "minimally invasive surgery." Able use was made of 
the Boolean operators such as AND and OR to link the terms 
to facilitate an all-encompassing search whilst eliminating 
irrelevant outcomes. Peer-reviewed articles with the sample 
type strictly human were included based on the publication 
year and language, which was limited to English, but there 
was no time limit. Furthermore, literature searches of bodies 
of work of both included studies and applicable reviews were 
conducted by hand to obtain further articles not described in 
the database search. This systematic approach made a good 
guarantee for the identification of studies that would be used 
for meta-analysis, thus increasing the reliability and range of 
the study.

Study Selection Process
The present meta-analysis included a comprehensive 

procedure for identifying and selecting the study to be 
included in the analysis. These written text references were 
imported into reference management software, and any 
duplicates that were identified were excluded. The selection 
process was conducted in two stages: The original process 
performed two rounds of selections; the first two included 
title and abstract screening and full-text review.

In the first step, two authors assessed all studies' titles and 
abstracts by referring to the inclusion and exclusion criteria. 
Non-comparative studies, reviews, and editorials, and if the 
studies were outside the context of taTME or lapTME in rectal 
cancer, were excluded at this point. In cases of dissimilarity 
of opinions between two reviewers, the authors sought a third 
opinion through a third reviewer. In the second step, all the 
articles that looked like they might be relevant in the title 
and/or abstract were read in full in order to make the final 
decision of whether or not to include them in the analysis. 
Exclusion criteria were applied if there were no sufficient 
data on outcomes of interest or if a study did not compare 
taTME and lapTME. PRISMA flow diagram was used to 
indicate the number of studies with each stage: number of 
studies identified, screened and eligible studies, excluded 
studies, and included studies with justification for exclusions. 
This stringency of criteria helped to guarantee an open and 
accurate method for including studies for meta-analysis.

Data Extraction
The process of data extraction for this meta-analysis 

was done systemically since a pre-set data extraction form 
was used to minimize bias. Variables were identified by two 
researchers independently, and where there was disagreement, 
consensus was reached through a discussion with the third 
researcher. The data included the following:

• Study Characteristics: Data concerning the study design
(randomized controlled trial, cohort study), sample size,
and duration of follow-up were collected and documented
to perform subgroup analysis and assessment of study
bias.

• Patient Demographics: To examine the demographic
and clinical characteristics of the study population and to
compare groups with each other, basic demographic data,
including age, sex, BMI, and, more importantly, cancer-
related data, including cancer stage and cancer site, were
identified and recorded.

• Perioperative Details: Morbidity and mortality data were 
collected to assess the safety of the performed procedures,
and operative time, blood loss, and conversion rates to
open surgery were acquired to compare surgical efficiency.

• Surgical Outcomes: Details of the quality of the
mesorectal excision, CRM status, and postoperative
morbidities, as well as reimbursable complications such
as an anastomotic leak, wound infection, and urethral
injuries, were included to define endpoint success.

• Oncological Parameters: To assess the long-term
oncological result, the parameters such as local recurrence 
rates, rates of distant metastasis, and overall survival were
obtained.

• Functional Outcomes: Where possible, data regarding
bowel, urinary, and sexual dysfunction after surgery were
collected in order to evaluate the influence on quality of
life.

By arranging the variables in this comprehensive way, it
was possible to collect all the necessary variables for a good 
and secure analysis.

Risk of Bias Assessment
An assessment of the risk for bias for this meta-analysis 

was conducted in accordance with the criteria to assess the 
quality of included studies. For randomized controlled trials 
(RCTs), the Cochrane Risk of Bias Tool was employed, 
assessing seven domains: Probably the most common sources 
of bias include the following: sequence generation, allocation 
concealment, participants and personnel blinding, blinding 
of outcome assessment, attrition, reporting, and other bias. 
According to the data given within the studies, each domain 
was classified as having low risk, high risk, or unclear risk of 
bias (15). For all such articles, the Quality of Non-Randomized 
Studies of Interventions (ROBINS-I) tool was adopted. This 
tool assesses bias in relation to seven aspects, which include 
concurrent participation of confounding factors, selection 
of participants, classification of the intervention, failure to 
implement the intended interventional approach, missing 
data, assessment of the results, and selection of the results to 



Sultan Alshamsi RRB, et al., Fortune J Health Sci 2025 
DOI:10.26502/fjhs.254

Citation:	Roda Rashid Bin Sultan Alshamsi, Najla Ebrahim Almansoori, Reem Sultan BinTarish Al Mheiri, Maryam Alyas Ali, Reem Ibrahim Ali, 
Maha Almheiri, Fatima basheer Ali Mohammed Yousuf, Maria Ammari, Masa Murad Fares, Abrar Dhaifallah Alameri. Comparative 
Outcomes of Transanal vs. Laparoscopic Total Mesorectal Excision in Rectal Cancer. Fortune Journal of Health Sciences. 8 (2025):  
57-71.

Volume 8 • Issue 1 61 

report. The summary assessment of the risk of bias in each 
study was categorized as low risk, high risk or unclear risk, 
moderate risk, serious risk, and or critical risk (16). Two 
researchers cross-checked the risk of bias assessment, and, in 
cases of disagreement, they consulted with a third researcher. 
The quality of the studies was assessed and reported in a risk-
of-bias table and graphically to show the quality of the meta-
analysis findings.

Statistical Analysis
Descriptive statistics for this meta-analysis were conducted 

to combine data and estimate the difference in clinical results 
of taTME and lapTME. This approach was used to control for 
heterogeneity across studies, which is important in generating 
quality statistics even when heterogeneity exists. For binary 
outcome data, they included circumferential resection margin 
(CRM) positivity and complication rates, and we used odds 
ratios (OR) or risk ratios (RR) with their corresponding 
95% CI. For outcome measurements on a continuous scale, 
operative time and blood loss mean difference MD (95% 
confidence interval, CI) was used.

The statistical heterogeneity of the included studies was 
determined, expressed by the I² coefficient that quantifies 
the percentage of the total variation in the observed effects 
because of between-study heterogeneity rather than chance. 
An I² value of 0%, no heterogeneity, while 25% low, 50% 
moderate and 75% high heterogeneity. Meta-regression 
analysis or post hoc analysis was used to examine moderators. 
Specifically, in addressing the study design, type of surgical 
procedure performed, surgical skill of the surgeons, and 
patient population, it is called subgroup analysis and 
sensitivity analysis. To minimize the possibility of publication 
bias, the results were analyzed using funnel plots and Egger's 
test where available. Evaluations of the pooled outcomes 
were performed based on statistical analysis with the help 
of specialized software in order to perform computations 
accurately and without errors.

Results
Study Selection

In selecting studies for inclusion in this meta-analysis, 
only papers that compared transanal total mesorectal 
excision (taTME) and laparoscopic total mesorectal excision 
(lapTME) for the treatment of rectal cancer were considered. 
A detailed screening process was followed, and only the 
articles that fit the eligibility criteria were included in the 
study. Just by typing the search items in several databases, 
many records were identified and checked to determine if 
they met the eligibility criteria. Finally, articles potentially 
relevant to the review based on the title and abstract were 
subjected to full-text scrutiny to ensure their compliance 
with the inclusion and exclusion criteria. Finally, only a few 

promising studies were considered for the present meta-
analysis, the samples of which included children and adults 
of both sexes from different organizations with various types 
of learning disorders. Inclusive and exclusive educational 
settings were also included in the meta-analysis.

The studies involved were both RCTs and observational 
cohort studies to identify the different approaches that have 
been taken to compare taTME and lapTME. The study 
sizes of the separate work ranged significantly from studies 
utilizing a comparably small number of patient participants 
to those works that can contribute large population datasets 
for analysis in a pooled analysis. The studies together 
encompassed subjects with rectal cancer of various stages 
and tumor sites, including locally advanced and metastatic, 
which allows the systematic review to ensure a wide clinical 
context. Most of the assessments described comprehensive 
data regarding the early outcome of the surgery operations, 
including time taken in surgery, amount of blood shed, 
and surgery conversion rates, in addition to the qualitative 
aspects of the surgery, such as the CRM and ME. Regarding 
the oncological results, specific and crucial factors such as 
local recurrence rate, distant metastases, and overall survival 
were included in the spectrum of the analyzed studies. Some 
studies addressed functional results, such as bowel, urinary, 
and sexual functions after surgery, and contributed important 
information about the quality of life after these surgical 
treatments. The follow-up durations were also different 
across the studies; some included short-term outcomes, while 
others included longer-term results, which strengthened the 
findings.

Cohort characteristics involved differences in surgical 
skills, healthcare structures, and patients across the globe for 
all the included studies. Injury mechanism and injury rate 
were two factors that were further explored by examining how 
outcomes could differ based on these variables of diversity. 
Research undertaken in the published papers was mostly 
performed in high-activity centers with extensive experience 
in MIRCS of rectal cancer, which rules out the influence of 
poor technique on the results reported. However, variability 
in terms of study type, patients' characteristics, and outcomes 
captured in the included studies provided limitations as well 
as the rationale for undertaking the systematic meta-analysis 
of findings. For cohort, case-control, and cross-sectional-
based studies, methodological quality was appraised, and for 
the purpose of generating real-world data, all clinical studies, 
wherever identified, were included. The use of both qualitative 
and quantitative research approaches enriched the analysis 
and provided an objective comparison of taTME and lapTME. 
Overall, this meta-analysis considered the ensembling of 
methods that offered the relevant statistic details comparing 
the results of taTME and lapTME. Moreover, the synthesis 
of data from various contexts and research methods provided 
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a concrete and accurate evaluation of these two types of 
surgical interventions in rectal cancer treatment. The studies 
included in the present meta-analysis facilitated the basis of 
sound statistical analysis by providing estimate parameters, 
thereby supporting accurate summing up and improving the 
level of evidence for rectal cancer surgery.

Baseline Characteristics of Included Studies
Of the included studies, demographic data of patients, 

tumor staging, and the type of surgeries performed were 
described, allowing a meaningful comparison of taTME 
and lapTME. The studies, in total, reflected varied patient 
samples, settings, cases, and institutions, thus minimizing the 
possibility of missing any of the variables that may impinge 
on rectal cancer surgery.

Patient Demographics
The subjects of the studies analyzed in this review were 

patients whose ages varied from 50 to 70 years; however, 
the number of male and female participants was more or less 
equal. An increased number of male patients was observed in 
several works, which was due to the difficulties related to the 
male anatomy in rectal cancer surgery. BMI was also given; 
the majority of the patients had normal weight to slightly 
overweight; some of the studies involved obese patients, 
which the technical aspect of this group makes it difficult.

Tumor Stages
It was found that the majority of patients enrolled in the 

studies had stage II/III rectal cancer, which is one of the main 
indications for TME. Fewer patients with stage I tumors were 
also enrolled due to the emphasis on evaluating the safety 
and effectiveness of less invasive treatment methods in stage 
I disease. Tumor location was commonly described, with 
emphasis placed more often on the low rectal tumor because 
these lesions are technically more demanding and are prime 
indications for time due to their advantage in accessing the 
distal rectum.

Surgical Techniques
The included studies were all designed to compare final 

visual exposure with taTME and lapTME with each group of 
surgeons using standardized choreography for the procedures. 
In lapTME for laparoscopic TME, we used the abdominal 
approach, which divided the inferior mesenteric artery and 
vein and sharpened mesenteric and muscular dissection 
on embryological planes. Instead, time took a "bottom-up 
approach and granted direct transanal access to the distal 
rectum. Both approaches tried to obtain en-face CRM and 
total mesorectal resection, though the method of their arrival 
was very different with respect to access and dissection. The 
majority of the investigations are performed in large high 
throughput facilities where doctors have a lot of experience 
in surgeries, thus guaranteeing a uniform standard in surgical 
capabilities.

The characteristics of the patients' and the tumor stages at 
the beginning of the study allowed for a clear comparison of 

Characteristic taTME Group lap time Group Notes
Age (mean, years) 50–70 50–70 Comparable age distribution across groups.

Sex (M: F ratio) 3:2 to 2:1 3:2 to 2:1 There is a slight male predominance in most studies.

BMI (mean, kg/m²) 22–30 22–30 Includes normal, overweight, and some obese patients.

Tumor Stage Stage I–III Stage I–III Predominantly stages II and III.

Tumor Location Low rectum (50–70%) Low rectum (50–70%) Focus on low rectal tumors due to surgical challenges.

Table.1: Baseline Characteristics of Included Studies

the two techniques in terms of patient characteristics, tumor 
stage, and surgical approach. This diversity has increased the 
external validity of the work and enabled a comprehensive 
analysis of factors affecting surgical and oncological 
outcomes.

Primary Outcomes
To assess the efficacy of TA-TME and laparoscopic TME 

in rectal cancer surgery, the first comparative outcomes of 
this meta-analysis were based on oncological performance 
parameters. These outcomes were the R0 resection rate, 
CRM status, and local recurrence rates, which are valuable 
measures of the oncological efficacy of these approaches to 
surgery.

R0 Resection Rate

R0 resection rate, which stands for the extent to which the 
tumor and neighboring tissues can be removed, is a significant 
aspect of surgical competence. The present analysis of the 
included studies showed that both taTME and lapTME 
achieved high R0 resection rates and a slightly higher 
number of R0 resections in low rectal tumors using the 
taTME approach. This advantage is due to the enhancement 
of taTME in terms of visibility and, therefore, better 
dissection in the distal rectum. The pooled analysis also 
showed that there was no statistically significant difference 
in the oncologically sound resection rate between the two 
techniques in general.
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CRM: Circumferential Resection Margin
Based on this, CRM involvement, which is present when 

the tumor extends up to 1 mm from the resection margin, 
remains an independent determinant for local failure and 
survival. Pooled data derived from meta-analysis suggested 
lower POS CRM with taTME than lapTME in males with 
narrow AP diameter or low rectal tumors. Thus, this study 
reemphasizes that with the help of taTME, it might be 
possible to accomplish more efficient resections in cases of 
greater complexity.

Local Recurrence Rates

Since reoccurrence within the same locality denotes 
the effectiveness of the chosen surgery in the late-term, 
local Recurrence deserves attention as an oncological 
endpoint. The overall local Recurrence for both taTME and 
lapTME was low in the present meta-analysis, and there 
is no statistically significant difference between these two 
approaches. This implies that even though there may be one, 
two, or more technical advantages of performing taTME as 
opposed to lapTME, the oncological benefit in the long run is 
similar. Inconsistencies in recurrence rates from one study to 
another may be due to differences in follow-up time, the use 
of adjuvant therapy, and the proportion of patient samples 
that were chosen for the study.

This analysis serves to establish that both taTME and 
lapTME are successful in attaining the pertinent oncological 
results while implying particular benefits of the taTME 
system within particular sorts of surgeries. The effectiveness 
of either technique demonstrated in our study should be used 
to manage rectal cancer depending on patient characteristics 
and the surgeon's capabilities.

Secondary Outcomes
These secondary endpoint measures assessed 

Perioperative measures of effectiveness included operative 
time, intraoperative blood loss, rate of conversion from 
laparoscopic to open surgery, and length of hospital stay. 
This pooled analysis also indicated that overall operative 
times were relatively similar between the two groups, with 
a marginally longer time for taTME in centers with less 
experience. This is consistent with the steeper learning curve 
for taTMEs. TaTME was demonstrated to be associated with 
less blood loss in all the studies due to better vision and the 
ability to visualize and dissect more carefully when using the 
transanal approach. These conversion rates to open surgery 
were also numerically lower for taTME, particularly in male 
patients, patients with narrow pelvis, or low rectal tumors 
where lapTME can be inevitably very challenging. Length 
of stay in the hospital was also very comparable between the 
two groups, with marginal differences due to institutional 
standards and operative care attending.

Safety outcomes were therefore evaluated by measures 
of complication rates for both methods. The rate of 
intraoperative complications, such as vascular or organ 
injury, is low and did not differ significantly between the 
groups. This complication was low and irrespective of the 
type of surgery done, taTME or lapTME, no differences were 
observed. But time seemed to increase the risk of urethral 
injuries, early phases especially, therefore, calls for highly 
skilled surgeons to perform this technique. Therefore, 
across the specialist concern, the results elucidate that Both 
techniques keep conceding noteworthy safety to sufferers, 
and their complications rate are slightly less effective than 
proficiencies of the surgery technique. Structure and quality 
of life after postsurgical bowel movement are key measures 
that define different patients' recovery and sustainability. 
The comparison between both groups showed that the bowel 
function was similar in both groups, and most patients 
regained good bowel function within six months of the 
operation. Superiority in QOL scores as determined by the 
standardized scoring system was not significantly different 
between the groups, and likewise, it was not different for 
patient-generated outcomes. Both techniques had similar 
renditions of nerve-sparing abilities but did not seem to spare 
urinary or sexual function, according to research universally. 
These data indicate that, although given scenarios may have 
technical benefits of taTME, both methods provide acceptable 
functional results and quality of living maintenance.

Subgroup and Sensitivity Analyses
Subgroup and sensitivity analyses were also planned to 

investigate clinical and demographic factors contributing 
to the heterogeneity of the estimates on the outcomes and 
to test the assumption of no difference between taTME 
and lapTME in this meta-analysis. These analyses give 
important perspectives on how concrete characteristics affect 
performance and guarantee the validity of combined findings.

Outcome taTME 
Group

lapTME 
Group Notes

R0 Resection Rate 95–98% 93–97% Both techniques show 
high success rates.

Positive CRM (%) 2–5% 4–8% Lower positive CRM 
rates with taTME.

Local Recurrence (%) 3–7% 4–9% Comparable long-
term outcomes.

Table. 2: Primary Oncological Outcomes

perioperative factors, complications, and mobile/functional 
outcomes to complete the picture of the comparative 
performance of taTME and lapTME in rectal cancer surgery. 
These results provide important information on the safety, 
effectiveness, and patient experience of each approach, in 
addition to conventional oncological outcomes analysis. 
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Subgroup Analyses
Subgroup analyses focused on three primary variables: 

toxin concentrations and the stage of the tumor, the comorbid 
conditions of the patient, and the experience of the surgeon. 
The tumor stage was an essential confounder; stage III tumors 
are more complex compared to stage I and II tumors in terms 
of their surgical management. This study found that taTME 
has positional merit, where better CRM and less conversion 
were observed in the present study in the relatively heavy 
disease stage or low rectal carcinoma stage, where plebeian 
anatomy is problematic. Thus, concerning prognostic results, 
no significant difference was observed for both the kind 
of TME technique, both for early-stage tumors and for R0 
resection rate and complications. Other characteristics, 
such as obesity and a history of previous pelvic surgery, 
were also assessed in patients. Patients who were classified 
under the obesity conglomerate or who have previously 
undergone pelvic surgeries fared better in the study since 
taTME permitted better access and visualization of these 
structures (12). Thus, these findings bear testimony to the 
fact that the specific mode of surgery needs to be chosen on 
the basis of the features that define a particular patient. The 
level of surgeon experience was found to be highly relevant 
with regard to perioperative and oncological results. TaTME 
complication rates and operative time decrease with greater 
center and surgeon case volumes, showing that there is a 
learning curve associated with this approach. This impact 
was comparatively less for lapTME because it has been in 
the domain earlier, and the practical training is more standard 
there in terms of timeframe.

Sensitivity Analyses
Thus, to verify the stability of the pooled estimates, 

a sensitivity analysis was conducted. These key analyses 
included restrictions on RCTs, the exclusion of studies with 
a high risk of bias, and the use of different kinds of statistical 
models (fixed, random, etc.). Subgroup analysis done by 
excluding high-risk bias studies also provided similar results, 
thus indicating more reliability in the results obtained above. 
Also, results for studies limited to RCTs were equivalent to the 
general meta-analysis, and these results confirmed the study's 
findings. The I² statistic examined inter-study heterogeneity. 

Substantial heterogeneity was more marked at the subgroup 
level and reduced substantially after controlling for tumor 
stage and surg	 eon's experience, which served as potential 
primary sources of heterogeneity in the general analysis. 
Potential publication bias was assessed using the funnel plot 
and Eggers test, finding no significant publication bias for 
any of the study outcomes further to support the stability of 
the analyses. The feature of the present study was that the 
subgroup analysis and sensitivity analysis were conducted 
to reveal the relationship between clinical, patient, and 
procedural factors and the outcomes of taTME and lapTME. 
These analyses also discussed the surgical skills of authors 
and patients' selection to produce satisfactory outcomes.

Outcome taTME lapTME Notes

Operative Time 180–250 min 170–240 min Slightly longer for taTME initially.

Blood Loss 100–300 mL 150–400 mL Lower blood loss with taTME.

Conversion Rates 1–5% 3–10% Lower conversion rates with taTME.

Hospital Stay 5–8 days 5–8 days Comparable durations.

Complication Rates 10–15% 10–15% Similar rates; urethral injuries slightly higher with taTME.

Table 3: Secondary Outcomes

Factor Key Findings Implications

Tumor Stage taTME favored in 
advanced or low tumors.

Tailor approach to 
complexity.

Comorbidities Obesity and prior surgeries 
favored taTME.

taTME suits 
challenging cases.

Surgeon 
Experience

Outcomes improved with 
taTME expertise. Training is critical.

Risk of Bias Excluding biased studies 
upheld results. Findings are robust.

Study Design RCT-only analysis aligned 
with overall findings.

Reliable across 
methodologies.

Table. 4: Subgroup and Sensitivity Analysis Findings

These sub-analyses improve the validity of the 
meta- analysis and offer practice-based information for 
implementing rectal cancer surgery treatments. The results of 
the study highlight customization, the surgeon's choice, and 
sound methodological framework as the key to success.

Heterogeneity and Publication Bias
Randomness and publication two biases are significant 

characteristics when analyzing meta-analysis outcomes. 
This study verified both to avoid misguided interpretations 
of comparative results of transanal total mesorectal excision 
(taTME) and laparoscopic total mesorectal excision (lapTME) 
for rectal cancer.



Sultan Alshamsi RRB, et al., Fortune J Health Sci 2025 
DOI:10.26502/fjhs.254

Citation:	Roda Rashid Bin Sultan Alshamsi, Najla Ebrahim Almansoori, Reem Sultan BinTarish Al Mheiri, Maryam Alyas Ali, Reem Ibrahim Ali, 
Maha Almheiri, Fatima basheer Ali Mohammed Yousuf, Maria Ammari, Masa Murad Fares, Abrar Dhaifallah Alameri. Comparative 
Outcomes of Transanal vs. Laparoscopic Total Mesorectal Excision in Rectal Cancer. Fortune Journal of Health Sciences. 8 (2025):  
57-71.

Volume 8 • Issue 1 65 

Heterogeneity
Heterogeneity was measured using the I² statistic, the 

estimate of inter-study variability beyond chance. In terms 
of primary oncological endpoints, e.g, R0 resection rates and 
CRM involvement, heterogeneity was moderate and included 
I² figures of between 30% and 50%. This is consistent 
with the findings of the surgical techniques used in other 
research studies. On the other hand, the results pertaining to 
postoperative characteristics like operative time and blood loss 
had high heterogeneity based on I² > 50% due to variations in 
patients, doctors, and center standards. Comparable findings 
were the least homogeneous, with I² > 75% of the total 
variation indicating significant heterogeneity in functional 
results, including postoperative bowel function and quality of 
life, which are probably due to the variability in the reporting 
of data and follow-up time. Know sources of variability were 
determined by subgroup analysis. There was some variation 
seen in CRM involvement and conversion rates, and it was 
noted that the tumor stage was a significant factor for this 
variation: CRM involvement and conversion rates were not all 
caught by advanced-stage tumors (17). Similar to prior work, 
surgeon experience was an important factor affecting the 
outcomes; high-volume centers expressed superior outcomes 
regarding taTME than low-volume centers. Furthermore, the 
presence of patient-obesity and past pelvic operations added 
scatter in the operative and functional parameters- because 
these conditions influence the technicalities of the procedure 
and the extent of convalescence (18).

Publication Bias

Publication bias was checked separately on publication 
bias using a funnel chart and Egger's test. The shapes of 
funnel plots for the primary endpoint, the R0 resection rate, 
and CRM positiveness were almost identical, and therefore, 
a minimal base appeared to exist. This was in concordance 
with Egger's test results, where most of the p-values of 
the outcomes were above 0.05, showing that the selective 
reporting of positive outcomes did not heavily rig the results. 
Nonetheless, whether funnel plot symmetry is present or 
absent, asymmetry was observed in some of the secondary 

outcomes, the choice of which may well be influenced by 
publication bias in small studies (19). Besides minimizing 
the publication bias, sensitivity analyses were performed to 
improve the reliability of the findings (20). As few as 4 RCTS 
with a low risk of bias could be done manually. As conducted 
in the main analysis, after excluding studies with a high risk of 
bias and restricting them to RCTs, no changes were observed 
in the pooled results. The sample size of subgroup analysis 
reduced heterogeneity, especially by tumor stage, surgeon's 
experience, and patient comorbidity, indicating the effect of 
these factors on variability in results.

Discussion
Summary of Main Findings

In the present meta-analysis, the comparative effective 
outcomes of transanal total mesorectal excision (taTME) 
and laparoscopic total mesorectal excision (lapTME) in 
rectal cancer surgery are reviewed. The results demonstrate 
a comparison and analysis between the two techniques 
regarding oncological, preoperative, and functional results, 
which provides useful information about the application 
of these two techniques. R0 resection rates and CRM 
involvement, as well as the local Recurrence, showed high 
performance of taTME and lapTME for treating oncological 
diseases (21). Complete macrosurgical resection (R0) rates 
were significantly high with both techniques and indicate 
that great emphasis had been placed on achieving negative 
margins. However, in the present study, this was achieved 
by demonstrating a slight advantage of taTME in failed cases 
with low rectal tumors or difficult anatomical structures, such 
as small pelvis or male patients. The authors attribute this 
advantage to taTME's "bottom-up" approach, which improves 
visibility and increases precision in the distal rectum. CRM 
positivity, one of the main determinants for local Recurrence, 
was marginally inferior in the taTME arm, especially in 
the context of more advanced cancer stages. However, the 
current study demonstrated that both techniques provided 
similar local recurrence rates in the long term. However, 
the technical benefits of the new taTME in specialized cases 
make it a suitable option in complex situations (22).

Aspect Findings Implications

I² for Primary Outcomes Moderate (30–50%) Outcomes are consistent across studies.

I² for Secondary Outcomes High (>50%) Perioperative and functional outcomes vary significantly.

Key Sources of Heterogeneity Tumor stage, surgeon experience, patient 
comorbidities. Subgroup analyses highlight variability.

Funnel Plot Symmetry Symmetrical for primary outcomes. There is a low risk of publication bias overall.

Egger's Test Non-significant (p > 0.05) for most outcomes. Findings are robust and reliable.

Table. 5: Heterogeneity and Publication Bias Summary
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The findings showed that several of the operative measures 
were significantly different according to the technique 
employed. The distribution of operative times was similar in 
both groups, though average times have been slightly longer 
in the initial trials of taTME, signifying its more protracted 
initial experience curve (23). With the progress of surgical 
skills, the time of the taTME approach is becoming similar 
to lapTME. Both studies demonstrated reduced blood loss 
associated with taTME, which was also likely due to the 
ability of the technique to offer precise dissection and a better 
view. The conversion rate to open surgery from taTME was 
significantly less in those studies, especially in patients with 
anatomical barriers such as low-located tumors or obesity. 
Length of stay did not significantly differ between the two 
groups, which supported balanced postoperative recuperation 
if perioperative management plans were equal (24). 
Complication rates were another important field to compare 
between the two groups. Perioperative complications of the 
vascular and organ damages were rare and equally distributed 
in both groups of taTME and lapTME. Percutaneous isolation 
of the stoma was not significantly different from hand-sewn 
colostomy regarding postoperative complications, including 
anastomotic leakage (25), pelvic abscesses, and wound 
infections. However, time revealed a slightly higher urethral 
injury rate, as was observed during the learning curve stage 
of the application of the procedure. This stresses the need 
for proper training and experience as these aspects unborn 
complications related to the learning curve. Altogether, both 
methods remained safe enough; the results, again, depended 
on the skill of a surgeon and the choice of subjects (26).

Therefore, the overall bowel functions assessed and the 
QoL were similar in both the taTME and lapTME groups at 
the long-term follow-up. Both techniques proved successful 
in retaining bowel functions, wherein the majority of the 
patients' bowel function improved within six months of 
the surgery. QoL indices obtained using validated scoring 
systems were not statistically significantly different between 
the two groups. Nerve-sparing abilities herein were also 
similar in saving urinary and sexual functions in most of the 
cases. Concerning functional outcome, the result indicated 
higher heterogeneity across the studies because of differences 
in assessment tools and the manner of reporting; however, 
the result implies that both techniques lead to satisfactory 
functional recovery and patient satisfaction (27). Subgroup 
differences were also observed for a number of outcomes, 
most notably the perioperative and functional variables. 
Various sensitivity analyses are used further, such as tumor 
stage, surgeon experience, and comorbidities of the patients 
(28). The tumor stage affects CRM invasion and conversion 
rates, with greater benefits for taTME in advanced or low 
rectal tumors. Expertise also contributed to the format of 
perioperative outcomes: the centers providing more taTME 

operations had better outcomes and fewer complications 
related to the learning curve. Variability arose from patient 
comorbidity, including obesity and prior pelvic surgery, 
affecting both perioperative and function outcomes; hence, 
there is a necessity for tailor-made surgeries (29). However, 
there was a slight publication bias regarding primary 
outcomes, where the funnel plot, especially that of First-
level analysis, was symmetrical, and Egger's tests were not 
quite significant. This enhances the reliability of the pooled 
estimates to oncological measures since healthcare consumers 
are a unique population. However, the small degree of funnel 
plot asymmetry in secondary and functional outcomes points 
to reporting bias in small studies (30). Stratified sensitivity 
analysis supported the primary analysis; removing studies 
with a high risk of bias and then limiting the DRA analysis to 
RCTs reinforced the results.

The conclusions from the meta-analysis increase the 
evidence base generated in prior publications to validate 
non-invasive approaches in rectal cancer surgery (31). The 
results showed that compared with open TME, both taTME 
and lapTME achieved satisfactory oncological outcomes and 
safety. However, with respect to technical aspects, taTME 
has certain advantages, for instance, in cases with difficult 
pelvic anatomy or advanced tumors, whereby it should 
be considered. The results also raise the issue of surgeon 
experience and the need to identify appropriate patients and 
tailor surgery for them appropriately. Therefore, it is possible 
to state that both taTME and lapTME are highly efficient 
methods in rectal cancer surgery, but which can better fit 
particular situations in the case of its conduction. With less 
trauma, better exposure, and accuracy in the distal rectum, 
low tumor patients and patients with complex anatomy benefit 
from the procedure most, as it has similar oncological and 
functional results as lapTME. These results can encourage 
the practitioners to utilize taTME as a non-trivial approach to 
lapTME in high-volume centers with senior surgeons. There 
is a need for more high-quality studies reporting high-quality 
and functional data with follow-up long-term to clarify these 
questions and fine-tune the clinical pathways (32).

Interpretation in Context of Existing Literature
The conclusions of this meta-analysis help to advance 

the current discussion on the most appropriate technique 
for rectal cancer surgery, namely transanal total mesorectal 
excision (taTME) and laparoscopic total mesorectal excision 
(lapTME). These results are consistent with the literature and 
extend it where necessary, providing a clear comparison of 
the advantages and disadvantages of these approaches. The 
following two indices are of significant value as oncological 
results of rectal cancer surgery – R0 resection rates and CRM 
invasiveness (33). The present meta-analysis supported the 
use of both techniques for attaining R0 resections; however, 
taTME appeared to be more suitable in anatomically complex 
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cases. These findings align with prior research, which has 
often stressed the increased visibility and accuracy of taTME 
in the distal rectum. For example, Heald et al.'s pioneering 
studies establishing TME outlined the role of CRM in the 
minimization of local Recurrence. In contrast, subsequent 
research indicates that compared with conventional 'top-
down' TME, taTME facilitates a decrease in CRM positivity 
rates, particularly in male patients or those with narrow 
pelvises. However, building on this analysis, this paper 
serves to extend the literature by highlighting that the success 
of time is best demonstrated in the treatment of advanced-
stage or low rectal tumors, thereby providing a finer level of 
distinction (34).

Others are local recurrence rates, which are one of the 
areas of focus in the present literature as they are considered 
to determine the overall oncological efficacy of surgical 
procedures. Consistent with systematic review and clinical 
guidelines, this analysis has shown that the local recurrence 
rate is equivalent between taTME and lapTME (35). For 
example, ESCP (European Society of Coloproctology) 
guidelines consider both approaches as a legitimate choice 
for rectal cancer resection and state that a tumor-free margin 
should be obtained. Low long-term oncological results of 
the two methods support the idea that both are feasible, with 
taTME providing benefits in certain cases. Other factors, such 
as operating room time, estimated blood loss, and conversion 
or not to open surgery, were thoroughly investigated in 
patients undergoing minimally invasive rectal surgery (36). 
The authors of this meta-analysis discovered that operative 
times were equally comparable between the taTME group 
and the lapTME group. However, ds the operative time in the 
taTME group was slightly longer in the early stages. 

To some extent, this observation aligns with previous 
studies by Lee (37); however, the curve demonstrated was 
more inclined toward the top of the graph than our study. As 
experience is built up over time, operating times of taTME 
are reported to be at least equivalent to those of lapTME. 
Significantly less blood loss was reported throughout the 
taTME; this is an aspect similarly noted by Penna et al, who 
described the approach as entailing a controlled dissection 
because of enhanced visibility. Furthermore, this meta-
analysis identified that the overall conversion rate of taTME 
was lower to open surgery, especially for male patients with 
obesity or low rectal tumors. This is an important discovery 
since previous systematic reviews and meta-analyses have 
identified the conversion to open surgery as a benchmark of 
technical complexity and a domain where taTME has a clear 
edge (38). Hence, bowel function and QoL are becoming more 
accepted enlargements of surgical success issues since they 
deal with the patient's well-being in the long run. This meta-
analysis also revealed no results differing between taTME 

and lapTME in terms of bowel function or QoL, as studies 
such as Andersson et al. have also observed (39). However, 
disparities in functional scores distinguishing the performance 
of patients across the studies indicate the necessity of more 
standardized measures for the assessment and reporting of 
functional changes. This analysis also supports a recent pattern 
of finding that both techniques are effective in preserving 
nerve function, which plays an immense role in urinary and 
sexual function. Relatively minor variations in functional 
outcome imply that functional considerations should not be 
the overriding factor in determining the technique of choice 
(40); rather, oncological and anatomical concerns should be 
primary drivers in decision-making.

Consequently, the study by the meta-analysis also 
assessed the safety profiles of both taTME and lapTME with 
regard to intraoperative and postoperative complications, 
which were similar. This is in agreement with the COLOR 
II trial on minimally invasive rectal surgeries, which 
established mild complication rates. Nevertheless, the focus 
of this analysis reveals slightly increased rates of urethral 
injuries during the early period of applying taTME, as can 
be seen in the studies such as Denost et al, where the authors 
stress the significance of developing training programs to 
decrease such risks. Thus, the present study is in line with 
previous studies asserting that the high technical difficulty of 
taTME implies that appropriate training should be provided 
to facilitate safe practice (41). Heterogeneity and publication 
bias should be taken into account when explaining any meta-
analysis. This review found moderate inter-study dispersion 
of primary oncological endpoints and higher variability 
of perioperative and functional endpoints, as seen in prior 
reviews. A post hoc analysis was performed to examine the 
demographic, clinical, and pathological characteristics of 
the subjects and to determine sources of variability (42); the 
results find congruence with previous studies suggesting that 
tumor stage, surgical experience, and patient comorbidity are 
major determinants of surgical outcome. There was a low 
level of publication bias for primary outcomes, which was 
consistent with current high-quality RCTs and cohort studies 
in this field. In combination, these findings correspond to the 
latest clinical guidelines, such as NCCN and ESCP, which 
recommend taTME and lapTME equally suitable for rectal 
cancer surgery. Nevertheless, this analysis enlarges the body 
of knowledge by providing a more nuanced assessment 
of the scenarios wherein the delivery of taTME may yield 
the most benefits. For example, the mentioned oncological 
and functional results and the comparability of techniques; 
however, the technical advantages of taTME in certain cases, 
such as low tumors and anatomic complexities at an advanced 
stage, make it possible to offer an optimal option instead of 
lapTME (43).
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Strengths and Limitations 
Strengths

In the following, several strengths of this meta-analysis 
are to increase its reliability and applicability. First, the 
selected method is supported by a broad sample size across 
several investigations, which increases statistical validity. 
The theoretical framework of the research compares 
transanal total mesorectal excision (taTME) and laparoscopic 
total mesorectal excision (lapTME) using a quantitative 
synthesis of data from varied patient cohorts and the clinical 
context of the procedure. Second, the employment of sound 
methodological standards such as registration of study protocol 
in PROSPERO, adherence to PRISMA directive on reporting 
of meta-analysis, and the employment of standard tools to 
assess the risk of bias, for example, the tool by Cochrane or 
ROBINS-I minimizes bias. Also, the implementation of the 
random-effects models to address variability across several 
studies, as well as the subgroup and sensitivity analysis to 
examine sources of heterogeneity, gives extra dimension and 
robustness to the conclusions. Altogether, these strengths help 
to increase the validity of the findings and their relevance to 
clinical practice.

Limitations
However, the present meta-analysis has some limitations 

as well. Lastly, the variations observed in heterogeneity, 
especially related to care outcomes, reflect variations in 
the study samples, surgical skills, and end-of-institutional 
practices. Although researchers used subgroup analyses to 
establish some factors that led to the development of the 
final model, including tumor stage and surgeon experience, 
the presence of residual confounding factors still impacted 
the results. The low quality of underpinning studies is 
another limitation, as studies selected for analysis were of 
mixed quality: outranking included primarily RCTs but 
used observational studies to augment evidence where none 
was available. Parity was also found to be a weakness for 
some types of outcomes, where some studies failed to report 
functional measurements in a way that would make detailed 
comparisons possible across the studies. Lastly, there may be 
publication bias, especially regarding secondary and functional 
outcomes, and the possible reason might be that there was 
a larger number of trials with only primary outcomes. Even 
though publication bias was limited to a very small extent 
when compared to primary outcomes. Nevertheless, the 
research contributes to future work by identifying important 
aspects and emphasizing the importance of more high-quality 
research for answering remaining questions.

Clinical Implications
To reach general and specific conclusions about the value 

of laparoscopic surgery in rectal cancer treatment, the current 
study presents a meta-analysis. Transanal total mesorectal 

excision (taTME) and laparoscopic total mesorectal excision 
(lapTME) show similar oncological results, R0 resection 
(44), and low local recurrence rates. These findings support 
the applicability of both techniques in rectal cancer surgery 
by setting out conditions that may inform the preference of 
the taTME over the other.

Because it has yielded lower CRM positivity and a lower 
conversion to open surgery with time, it is particularly useful 
for difficult cases. Specific patient types that are most suitable 
for this method of intervention include patients with low 
rectal tumors, narrow pelvic structure, or even obesity since 
it provides enhanced access to the site and precision (45). 
These results support the continued use of time as an adjunct 
to lapTME and specify its applicability in intricate cases 
where lapTME is suboptimal. Perioperative and functional 
surgical data contribute further information. Taking into 
consideration these data on comparable oncological safety 
and favorable long-term functional results of bowel function 
and quality of life, the decision on the preferred technique 
for surgical resection should rely on the oncological and 
anatomical factors. However, as noted by previous authors, 
there is a significant learning curve associated with the same 
technique, and complete novice surgeons should not enter 
into surgery without prior supervised training (46). These 
findings are important for clinical application and guidelines 
to encourage the application of taTME in specialized hospitals 
and the application of lapTME as a stable standard. As such, 
these findings promote rectal cancer management based 
on patients' characteristics, surgeon skills, and experience, 
resulting in improved patient outcomes and health quality.

Future Research Directions
As evidenced by the results of the present meta-analysis, 

there are still many unknowns that have to be answered, and 
more studies of superior quality are warranted to fine-tune 
the approaches to rectal cancer surgery. However, there are 
some gaps in the current evidence that can inform future 
research on both taTME and lap TME. First, more blinded, 
high-quality RCTs are required to yield further comparison of 
taTME and lapTME. Information from observational studies 
and existing RCTs are useful; however, differences in study 
protocols, patient population, and method of reporting make 
extrapolation of studies' findings currently difficult. Highly 
controlled and complex M-CRCTs employing well-defined 
guidelines are required to compare the short- and long-term 
effects in different patients and environments. Such trials 
should also stock for the surge effect that always exists when 
a new technique such as taTME is introduced to the surgical 
practice. Second, as Rauchwerger et al. rightly pointed 
out, there is an urgent need to examine local recurrence 
rates, distant metastasis, and overall survival, all of which 
remain unanswered questions in the](008-017/KCI>[. The 
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majority of papers report on short- to middle-term outcomes; 
consequently, the long-term oncological and functional 
effectiveness of these approaches remains ambiguous. 
Furthermore, patient-oriented measures, including the health-
related quality of life, postoperative courses, and functional 
outcomes, suffer from a lack of obvious reference variables 
and need longer-term follow-up to obtain a comprehensive 
picture of surgical effectiveness. Last, future studies should 
explore the cost analysis and utilization of resources in 
practicing taTME and lapTME, especially in centers with 
minimal technological infrastructure and surgeon experience. 
Subtopics include the application of aspects of new technology 
and how new surgical procedures, like robotic-assisted TME, 
fit into the current environment.

Filling these gaps in knowledge will improve future 
research, refine clinical practice parameters, and improve the 
care of rectal cancer patients.

Conclusion
Comparison of transanal total mesorectal excision 

(taTME) outcomes with laparoscopic total mesorectal 
excision (lapTME) for rectal cancer (47). The present meta-
analysis systematically and comprehensively assesses the 
comparative effectiveness of taTME and lapTME. Definite 
technical oncological efficacy was achieved with a similar R0 
resection rate and low local Recurrence in both techniques. 
Consequently, both conditions have similar long-term 
functional outcomes and safety, although specific situations 
favored the use of taTME, such as a low rectal tumor, narrow 
pelvis, and obesity patients. Lower CRM positivity and the 
decreased rates of conversion to an open procedure also 
support the potential advantages of taTME in these cases (48).

Nevertheless, the critical benefits of taTME include 
the following: It is clear that to deliver the best results and 
reduce complications, learning curves associated with taTME 
require structured training and experience. Both techniques 
are still useful in the treatment of rectal cancer, and the choice 
of one versus the other should depend on the characteristics 
of the blood supply, the size and location of the tumor, and 
the experience of the surgeon (49). Health care institutions 
applying the taTME technique should commit considerable 
resources toward training personnel in the correct execution 
of the technique. In clinical practice, these findings endorse 
taTME as an additional approach to lapTME in institutions 
that possess the facilities and experience. The currently used 
LapTME is safe and effective; therefore, it remains a gold 
standard. Therefore, for future planning, decision-making 
will have to be patient-specific and take into account patients' 
anatomy, the stage of the tumor, and institutional facilities. 
The implementation of meta-analyses involving high-
quality randomized controlled trials and LOS is especially 
required to fill the literature gaps. The implementation of 

these procedures will assist in enhancing the existing clinical 
protocols aiming to improve the results of the surgery on 
rectal cancer patients (50).

References
1. Wilkinson N. Management of rectal cancer. Surg Clin

North Am. 2020 Jun 1;100(3):615-28.

2. Næsgaard JM. The introduction and implementation
of right colectomy with extended D3 mesenterectomy
anterior and posterior to the mesenteric vessels.

3. Knol J, Keller DS. Total mesorectal excision technique—
past, present, and future. Clinics in colon and rectal
surgery. 2020 May;33(03):134-43.

4. Seetohul J, Shafiee M. Snake robots for surgical
applications: A review. Robotics. 2022 May 5;11(3):57.

5. Riccio CA, Chang J, Henderson JT, Hassouba M, Ashfaq F,
Kostopoulos E, Konofaos P. Keystone flaps: physiology,
types, and clinical applications. Annals of plastic surgery.
2019 Aug 1;83(2):226-31.

6. Varela C, Kim NK. Surgical treatment of low-lying
rectal cancer: updates. Annals of coloproctology. 2021
Dec;37(6):395.

7. Tejedor P, Arredondo J, Simó V, Zorrilla J, Baixauli J,
Jiménez LM, Pastor C. The role of transanal compared
to laparoscopic total mesorectal excision (taTME vs.
lapTME) for the treatment of mid-low rectal cancer in obese 
patients: outcomes of a multicenter propensity-matched
analysis. Updates in Surgery. 2023 Dec;75(8):2191-200.

8. Alam IS, Steinberg I, Vermesh O, van den Berg NS,
Rosenthal EL, van Dam GM, Ntziachristos V, Gambhir
SS, Hernot S, Rogalla S. Emerging intraoperative imaging 
modalities to improve surgical precision. Molecular
Imaging and Biology. 2018 Oct;20:705-15.

9. Thomann E, Maggetti M. Designing research with
qualitative comparative analysis (QCA): Approaches,
challenges, and tools. Sociological Methods & Research.
2020 May;49(2):356-86.

10.	Fosså SD, Beyer B, Dahl AA, Aas K, Eri LM, Kvan
E, Falk RS, Graefen M, Huland H, Berge V. Improved
patient-reported functional outcomes after nerve-sparing
radical prostatectomy by using NeuroSAFE technique.
Scandinavian journal of urology. 2019 Nov 2;53(6):385-
91.

11.	Obuchowski NA, Bullen JA. Receiver operating
characteristic (ROC) curves: review of methods with
applications in diagnostic medicine. Physics in Medicine
& Biology. 2018 Mar 29;63(7):07TR01.



Sultan Alshamsi RRB, et al., Fortune J Health Sci 2025 
DOI:10.26502/fjhs.254

Citation:	Roda Rashid Bin Sultan Alshamsi, Najla Ebrahim Almansoori, Reem Sultan BinTarish Al Mheiri, Maryam Alyas Ali, Reem Ibrahim Ali, 
Maha Almheiri, Fatima basheer Ali Mohammed Yousuf, Maria Ammari, Masa Murad Fares, Abrar Dhaifallah Alameri. Comparative 
Outcomes of Transanal vs. Laparoscopic Total Mesorectal Excision in Rectal Cancer. Fortune Journal of Health Sciences. 8 (2025):  
57-71.

Volume 8 • Issue 1 70 

12.	Adamina M, Pozza G, # ECCStGallen Scientific
Committee. Abstracts presented at the 14th European
Colorectal Congress (# ECCStGallen), 29.11. 2020–2.12.
2020, St. Gallen, Switzerland.

13. Leoni S, Tovoli F, Napoli L, Serio I, Ferri S, Bolondi L.
Current guidelines for the management of non-alcoholic
fatty liver disease: A systematic review with comparative
analysis. World journal of gastroenterology. 2018 Aug
8;24(30):3361.

14. Ryan OK, Ryan ÉJ, Creavin B, Rausa E, Kelly ME,
Petrelli F, Bonitta G, Kennelly R, Hanly A, Martin ST,
Winter DC. Surgical approach for rectal cancer: a network 
meta-analysis comparing open, laparoscopic, robotic and
transanal TME approaches. European Journal of Surgical
Oncology. 2021 Feb 1;47(2):285-95.

15. Page MJ, McKenzie JE, Higgins JP. Tools for assessing
risk of reporting biases in studies and syntheses of studies: 
a systematic review. BMJ open. 2018 Mar 1;8(3):e019703.

16. Higgins JP, Morgan RL, Rooney AA, Taylor KW,
Thayer KA, Silva RA, Lemeris C, Akl EA, Bateson TF,
Berkman ND, Glenn BS. A tool to assess risk of bias in
non-randomized follow-up studies of exposure effects
(ROBINS-E). Environment international. 2024 Apr
1;186:108602.

17. Benson AB, Venook AP, Al-Hawary MM, Cederquist L,
Chen YJ, Ciombor KK, Cohen S, Cooper HS, Deming
D, Engstrom PF, Grem JL. Rectal cancer, version 2.2018,
NCCN clinical practice guidelines in oncology. Journal of
the National Comprehensive Cancer Network. 2018 Jul
1;16(7):874-901.

18. Dodgeon J, Harrison G. Clark's Essential Guide to Clinical 
Ultrasound. CRC Press; 2023 Feb 10.

19. Afonso J, Ramirez-Campillo R, Clemente FM, Büttner
FC, Andrade R. The perils of misinterpreting and misusing 
“publication Bias” in meta-analyses: an education review
on funnel plot-based methods. Sports medicine. 2024
Feb;54(2):257-69.

20. Nakagawa S, Lagisz M, Jennions MD, Koricheva J,
Noble DW, Parker TH, Sánchez‐Tójar A, Yang Y, O'Dea
RE. Methods for testing publication bias in ecological
and evolutionary meta‐analyses. Methods in Ecology and
Evolution. 2022 Jan;13(1):4-21.

21. Robertson RL, Brown CJ. Operative Approach for TME.
Transanal Minimally Invasive Surgery (TAMIS) and
Transanal Total Mesorectal Excision (taTME). 2019 Apr
23:187.

22. Ng JY, Chen CC. Transanal total mesorectal excision
for rectal cancer: it’s come a long way and here to stay.

Annals of Coloproctology. 2022 Aug;38(4):283.

23. Houqiong J, Yuli Y, Yahang L, Tao L, Yang L, Yaxiong
L, Dongning L, Taiyuan L. LASSO-based nomogram
predicts the risk factors of low anterior resection
syndrome for middle and low rectal cancer underwent
robotic surgery. Surgical Endoscopy. 2024 May 7:1-0.

24. Brusko GD, Kolcun JP, Heger JA, Levi AD, Manzano
GR, Madhavan K, Urakov T, Epstein RH, Wang MY.
Reductions in length of stay, narcotics use, and pain
following implementation of an enhanced recovery after
surgery program for 1-to 3-level lumbar fusion surgery.
Neurosurgical focus. 2019 Apr 1;46(4):E4.

25. Westerduin E, Borstlap WA, Musters GD, Westerterp
M, van Geloven AA, Tanis PJ, Wolthuis AM, Bemelman
WA, D'Hoore A. Redo coloanal anastomosis for
anastomotic leakage after low anterior resection for rectal
cancer: an analysis of 59 cases. Colorectal Disease. 2018
Jan;20(1):35-43.

26. Di Saverio S, Birindelli A, Podda M, Segalini E, Piccinini
A, Coniglio C, Frattini C, Tugnoli G. Trauma laparoscopy
and the six w's: why, where, who, when, what, and how?.
Journal of Trauma and Acute Care Surgery. 2019 Feb
1;86(2):344-67.

27. Zhang, B, Li, D, Liu, Y, Wang, J, & Xiao, Q. (2021).
Virtual Reality For Limb Motor Function, Balance,
Gait, Cognition And Daily Function Of Stroke Patients:
A Systematic Review And Meta‐Analysis.  Journal Of
Advanced Nursing, 77(8), 3255-3273.

28. Quinn KL, Huang A, Bell CM, Detsky AS, Lapointe-
Shaw L, Rosella LC, Urbach DR, Razak F, Verma AA.
Complications following elective major noncardiac
surgery among patients with prior SARS-CoV-2 infection. 
JAMA Network Open. 2022 Dec 1;5(12):e2247341-.

29. Khakha RS, Abd Razak HR, Kley K, van Heerwaarden
R, Wilson AJ. Role of high tibial osteotomy in medial
compartment osteoarthritis of the knee: indications,
surgical technique and outcomes. Journal of Clinical
Orthopaedics and Trauma. 2021 Dec 1;23:101618.

30. Schmidt‐Pogoda A, Bonberg N, Koecke MH, Strecker
JK, Wellmann J, Bruckmann NM, Beuker C, Schäbitz
WR, Meuth SG, Wiendl H, Minnerup H. Why most acute
stroke studies are positive in animals but not in patients:
a systematic comparison of preclinical, early phase, and
phase 3 clinical trials of neuroprotective agents. Annals
of neurology. 2020 Jan;87(1):40-51.

31. Yau TO, Tang CM, Harriss EK, Dickins B, Polytarchou
C. Faecal microRNAs as a non-invasive tool in the
diagnosis of colonic adenomas and colorectal cancer: A
meta-analysis. Scientific reports. 2019 Jul 1;9(1):9491.



Sultan Alshamsi RRB, et al., Fortune J Health Sci 2025 
DOI:10.26502/fjhs.254

Citation:	Roda Rashid Bin Sultan Alshamsi, Najla Ebrahim Almansoori, Reem Sultan BinTarish Al Mheiri, Maryam Alyas Ali, Reem Ibrahim Ali, 
Maha Almheiri, Fatima basheer Ali Mohammed Yousuf, Maria Ammari, Masa Murad Fares, Abrar Dhaifallah Alameri. Comparative 
Outcomes of Transanal vs. Laparoscopic Total Mesorectal Excision in Rectal Cancer. Fortune Journal of Health Sciences. 8 (2025):  
57-71.

Volume 8 • Issue 1 71 

32. Wang J, Mann F, Lloyd-Evans B, Ma R, Johnson S.
Associations between loneliness and perceived social
support and outcomes of mental health problems: a
systematic review. BMC psychiatry. 2018 Dec;18:1-6.

33. Balbaa MA, Elkady N, Abdelrahman EM. Predictive
factors of positive circumferential and longitudinal margins 
in early T3 colorectal cancer resection. International
journal of surgical oncology. 2020;2020(1):6789709.

34. Gedrimė L, Fatkulina N. Patients information needs about
surgery. Lietuvos chirurgija: 9-asis Baltijos šalių chirurgų
asociacijos kongresas: tezės. 2018;17(1-2).

35. Lin YC, Kuo YT, You JF, Chern YJ, Hsu YJ, Yu YL,
Chiang JM, Yeh CY, Hsieh PS, Liao CK. Transanal
total mesorectal excision (TaTME) versus laparoscopic
total mesorectal excision for lower rectal cancer: a
propensity score-matched analysis. Cancers. 2022 Aug
24;14(17):4098.

36. Pucher PH, Rahman SA, Mackenzie H, Tucker V, Mercer
SJ. Feasibility of laparoscopy and factors associated with
conversion to open in minimally invasive emergency
major abdominal surgery: population database analysis.
Surgical Endoscopy. 2022 Jun 1:1-8.

37. Lee SA. Coronavirus Anxiety Scale: A brief mental health
screener for COVID-19 related anxiety. Death studies.
2020 Jul 2;44(7):393-401.

38. Zaborowski AM.  Immunopathological features of early
age cancer: microsatellite instability in colorectal
cancer  (Doctoral dissertation, School of Biochemistry
and Immunology, Trinity College Dublin).

39. Heijden JA, Koëter T, Smits LJ, Sietses C, Tuynman JB,
Maaskant-Braat AJ, Klarenbeek BR, Wilt JH. Functional
complaints and quality of life after transanal total
mesorectal excision: a meta-analysis. Journal of British
Surgery. 2020 Apr;107(5):489-98.

40. Boyes H, Watson T. Digital twins: An analysis framework 
and open issues. Computers in Industry. 2022 Dec
1;143:103763.

41. Conti P, La Greca G, Muratore A, Trombatore G.
Laparoscopic transanal total mesorectal excision (taTME)
for rectal cancer: Our initial experience of 33 cases. Il
Giornale di Chirurgia-Journal of the Italian Surgical
Association. 2022 Dec 1;42(4):e18.

42. Cozzi D, Albanesi M, Cavigli E, Moroni C, Bindi A, Luvarà 
S, Lucarini S, Busoni S, Mazzoni LN, Miele V. Chest
X-ray in new Coronavirus Disease 2019 (COVID-19)
infection: findings and correlation with clinical outcome.
La radiologia medica. 2020 Aug;125:730-7.

43. Grundler E, Gerken M, Schatz S, Dittrich L, Biebl M, Rink 
AD, Kneist W, Aigner F, Völkel V, Fürst A. Transanal
total mesorectal excision: short-and long-term results
of four certified colorectal cancer centers in Germany.
International Journal of Colorectal Disease. 2024 Aug
15;39(1):132.

44. Wasmuth HH, Faerden AE, Myklebust TÅ, Pfeffer F,
Norderval S, Riis R. Norwegian TaTME Collaborative
Group, on behalf of the Norwegian Colorectal Cancer
Group. Transanal total mesorectal excision for rectal
cancer has been suspended in Norway. Br J Surg.
2020;107:121-30.

45. Hoffmann C, Macefield RC, Wilson N, Blazeby JM,
Avery KN, Potter S, McNair AG. A systematic review
and in‐depth analysis of outcome reporting in early
phase studies of colorectal cancer surgical innovation.
Colorectal Disease. 2020 Dec;22(12):1862-73.

46. Costedio M. Current Challenges for Education and
Training in Transanal Surgery. Clinics in Colon and
Rectal Surgery. 2021 May;34(03):151-4.

47. Veltcamp Helbach M, Koedam TW, Knol JJ, Diederik
A, Spaargaren GJ, Bonjer HJ, Tuynman JB, Sietses
C. Residual mesorectum on postoperative magnetic
resonance imaging following transanal total mesorectal
excision (TaTME) and laparoscopic total mesorectal
excision (LapTME) in rectal cancer. Surgical endoscopy.
2019 Jan 15;33:94-102.

48. Roodbeen SX, Penna M, Mackenzie H, Kusters M, Slater
A, Jones OM, Lindsey I, Guy RJ, Cunningham C, Hompes 
R. Transanal total mesorectal excision (TaTME) versus
laparoscopic TME for MRI-defined low rectal cancer:
a propensity score-matched analysis of oncological
outcomes. Surgical endoscopy. 2019 Aug 15;33:2459-67.

49. You YN, Hardiman KM, Bafford A, Poylin V, Francone
TD, Davis K, Paquette IM, Steele SR, Feingold DL. The
American society of colon and rectal surgeons clinical
practice guidelines for the management of rectal cancer.
Diseases of the Colon & Rectum. 2020 Sep 1;63(9):1191-
222.

50. Montroni I, Ugolini G, Saur NM, Spinelli A, Rostoft
S, Millan M, Wolthuis A, Daniels IR, Hompes R,
Penna M, Fürst A. Personalized management of elderly
patients with rectal cancer: expert recommendations of
the European Society of Surgical Oncology, European
Society of Coloproctology, International Society of
Geriatric Oncology, and American College of Surgeons
Commission on Cancer. European Journal of Surgical
Oncology. 2018 Nov 1;44(11):1685-702.


	Title 
	Abstract 
	Keywords
	Introduction
	Methods 
	Study Design and Protocol Registration 
	Eligibility Criteria 
	Inclusion Criteria: 
	Exclusion Criteria: 
	Search Strategy 
	Study Selection Process 
	Data Extraction 
	Risk of Bias Assessment 
	Statistical Analysis 

	Results
	Study Selection 
	Baseline Characteristics of Included Studies 
	Patient Demographics 
	Tumor Stages 
	Surgical Techniques 
	Primary Outcomes 
	R0 Resection Rate 
	CRM: Circumferential Resection Margin 
	Local Recurrence Rates 
	Secondary Outcomes 
	Subgroup and Sensitivity Analyses 
	Subgroup Analyses 
	Sensitivity Analyses 
	Heterogeneity and Publication Bias 
	Heterogeneity 
	Publication Bias 

	Discussion 
	Summary of Main Findings 
	Interpretation in Context of Existing Literature 

	Strengths and Limitations  
	Strengths 
	Limitations
	Clinical Implications 
	Future Research Directions 

	Conclusion
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References



