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Abstract Introduction Transanal total mesorectal excision (TaTME) has revolutionized the
surgical techniques for lower-third rectal cancer. The aim of the present study was
to analyze the outcomes of quality indicators of TaTME for rectal cancer compared with
laparoscopic TME (LaTME).
Methods A cohort prospective study with 50 (14 female and 36male) patients, with a
mean age of 67 (range: 55.75 to 75.25) years, who underwent surgery for rectal cancer.
In total, 20 patients underwent TaTME, and 30, LaTME. Every TaTME procedure was
performed by experienced colorectal surgeons. The sample was divided into two
groups (TaTME and LaTME), and the quality indicators of the surgery for rectal cancer
were analyzed.
Results There were no statistically significant differences regarding the patients and
the main characteristics of the tumor (age, gender, American Society of Anesthesiol-
ogists [ASA] score, body mass index [BMI], tumoral stage, neoadjuvant therapy, and
distance from the tumor to the external anal margin) between the two groups. The
rates of: postoperativemorbidity (TaTME: 35%; LaTME: 30%; p¼0.763); mortality (0%);
anastomotic leak (TaTME: 10%; LaTME: 13%; p¼0.722); wound infection (TaTME: 0%;
LaTME: 3.3%; p¼0.409); reoperation (TaTME: 5%; LaTME: 6.6%; p¼ 0.808); and
readmission (TaTME: 5%; LaTME: 0%; p¼0.400), as well as the length of the hospital
stay (TaTME: 13.5 days; LaTME: 11 days; p¼0.538), were similar in both groups. There
were no statistically significant differences in the rates of positive circumferential
resection margin (TaTME: 5%; LaTME: 3.3%; p¼0.989) and positive distal resection
margin (TaTME: 0%; LaTME: 3.3%; p¼0.400), the completeness of the TME (TaTME:
100%; LaTME: 100%), and the number of lymph nodes harvested (TaTME: 15; LaTME:
15.5; p¼ 0.882) between two groups.
Conclusion Transanal total mesorectal excision is a safe and feasible surgical proce-
dure for middle/lower-third rectal cancer.
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Introduction

Rectal cancer is the seventh most common cancer world-
wide.1 In a 2017 study2 regarding six European countries, the
5-year overall survival rate for rectal cancer ranged from 55%
to 62%. This rate tends to improve due to new challenges,
including the adoption of multidisciplinar management and
guidelines founded on evidence based-medicine, and the
development of surgical techniques.2 Total mesorectal exci-
sion (TME), whichwas described byHeald et al.3 in 1982, and
an adequate circumferential resection margin (CRM) have
strongly reduced the recurrence rate. In two randomized
controlled trials,4,5 the authors could not demonstrate the
non-inferiority of laparoscopic TME (LaTME) over open TME
regarding the pathological outcomes, and they recom-
mended the inclusion of additional approaches to abdominal
laparoscopy in low rectal cancer with risk factors for intra-
operative difficulties.

The development of transanalminimally-invasive surgery
using transanal platforms and laparoscopic instruments has
facilitated the development of rectal surgery towards the
transanal TME (TaTME) procedure. First described by Sylla
et al.6 in 2010, TaTME enables a better visualization of the
dissection plans, and seems to facilitate the complete mobi-
lization of the mesorectum and the distal transection of
rectum. Therefore, these technical advantages could increase
the number of sphincter-saving procedures and improve the
outcomes of rectal cancer surgery.

The aimof the present study is to analyze and compare the
indicators of quality of rectal cancer surgery of a series of
patients with lower- and middle-third rectal cancer who
underwent TaTME or LaTME with coloanal anastomosis.

Material and Methods

From June 2017 to July 2018, the rectal-cancer patients who
underwent TaTME or LaTME with colorectal anastomosis in
the Coloproctology Unit of Hospital Universitario 12 de
Octubre, in Madrid, Spain, were included in the present
study. These procedures were approved by the Ethics Com-
mittee of the hospital.

The diagnosis of rectal cancer was established by histo-
logical analysis of the tumor biopsy obtained at colonoscopy.
The preopeative evaluation included: complete history and
physical examination with digital rectal exam, rigid procto-
scopy and full colonoscopy, the level of carcinoembryonic
antigen (CEA), and thoraco-abdominal computed tomogra-
phy (CT) and magnetic resonance imaging (MRI). The defini-
tion of the location of the rectal cancer was based on
preoperative MRIs according to the distance from the ano-
rectal junction to the distal margin of the tumour: up to 4 cm
from the anorectal junction – lower third of the rectum; 4 cm
to 8 cm – middle-third of the rectum; and 8 cm to 12 cm –

upper third of the rectum. Patientswith cancer located in the
upper third of the rectum were excluded. Rectal cancer was
staged according to the 8th edition of the tumor, node,
metastasis (TNM) classification.8 Cases of diagnosed rectal
cancer with a complete preoperative evaluation to stage the

tumor were discussed by a multidisciplinary oncological
team, including a radiologist, a radiation oncologist, sur-
geons, and a pathologist to develop appropriate individual-
ized treatment plans according to evidence-based
guidelines. The indication for neoadjuvant chemoradiother-
apywas in accordancewith the European Society forMedical
Oncology (ESMO) guidelines.8 Therefore, patients with
tumors in stages T3-T4N0 or T1-T4N1-N2 were eligible for
neoadjuvant chemoradiotherapy. Restaging of the rectal
cancer was performed by lower abdomen MRI and thora-
coabdominal CT about six to eight weeks after the end of the
chemoradiotherapy course.

The inclusion criteria were as follows:1 histologically-
proven rectal adenocarcinomas,2 and tumors located
� 8 cm from the anorectal junction determined by MRI.
And the exclusion criteriawere:1 inability to perform sphinc-
ter preservation,2 cases of recurrent cancer,3 and cases of
emergency surgery.

Every surgical intervention was performed by experi-
enced surgeons specialized in laparoscopic colorectal sur-
gery. The TaTME procedure was performed in lower- and
middle-third rectal cancer patients according to the sur-
geon’s discretion and experience. Threatened CRM was
considered a contraindication toTaTME in the present study.

Data regarding the patients were collected from a prospec-
tively-generateddatabase, and they includedgender, age, body
mass index (BMI), the score on the American Society of
Anesthesiologists (ASA) Physical Status Classification System,
tumor location, preoperative staging, the level of CEA, neo-
adjuvant chemoradiotherapy, pathological features of the
specimens (staging, number of lymph nodes harvested, TME
quality, tumor regression grade), and length of hospital stay.

The following quality indicators of the surgery for rectal
cancer were considered: rate of positive CRM, rate of positive
DRM, rate of complete TME, rate of postoperative morbidity,
mortality, rate of anastomotic leak, rate of abdominal wound
infection, and the reoperation and readmission rates.

Surgical Technique
Each patient underwent preoperative bowel preparation,
and potential stoma (colostomy and ileostomy) sites were
marked by an ostomal therapist the day before surgery.
Venous thromboembolism prophylaxis and intravenous an-
tibiotic prophylaxis were performed according to the proto-
cols of our hospital. A rectal enema with diluted iodine
solution is performed immediately before surgery.

The TaTME procedure was performed under general
anesthesia in the Trendelemburg lithotomy position by
two teams of experienced surgeons working simultaneous-
ly. During the transanal stage of the procedure, an anal
retractor (Lonestar, CooperSurgical, Inc., Trumbull, CT, Unit-
ed States) was used to expose the dentate line, and a
pneumorectum was created using the GelPOINT Path
Transanal Access Platform (Applied Medical Resources Cor-
poration, Rancho Santa Margarita, CA, Unitred States) after
the clamping of the sigmoid colon by the abdominal team.
The rectal lumen was closed with a purse-string suture
distal to the tumor. A washout of the distal rectum stump
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with a diluted povidone-iodine solution was needed. The
line of the rectotomy was marked by tattooing the rectal
mucosa circumferentially with a monopolar diathermy
probe, and a full-thickness, perpendicular transection of
the rectal wall was performed. The TME was completed
circumferentially from top to bottom starting with the
posterior and anterior planes followed by lateral ones.
During the abdominal stage of the procedure, a pneumo-
peritoneum was created with a Verres needle, and 4 lapa-
roscopic ports (2 measuring 12mm and 11mm, and 2
measuring 5mm) were inserted. Abdominal exploration
was performed to exclude any undiagnosed pathologies.
Complete mobilization of the splenic flexure of the colon
was performed if needed. A high ligation of the inferior
mesenteric artery was performed, and the inferior mesen-
teric vein was ligated at the level of the inferior border of
the pancreas. The rectal dissection was continued from the
posterior plane circumferentially to the anterior plane. The
transanal and abdominal teams worked in coordination to
achieve better visualization and to complete the dissection.
Both planes were connected at the anterior midline, and the
peritoneal reflection was completely opened. The specimen
was extracted transanally without trauma. In cases of bulky
tumors or narrow pelvis, the specimen was extracted trans-
abdominally through a Pfannestiel incision. The bowel
was divided extracorporeally. The anvil of an EEA stapler
(Medtronic, Minneapolis, MN, United States) was inserted
and secured inside the proximal colon. A full-thickness
purse-string suture of the open rectal stump is required,
tied aroundadrain inserted through the central opening rectal
cuff. The distal end of the drain was attached to the spike of a
circular stapler. The laparoscopic team removed the drain and
connected the anvil and the spike of the stapler. A side-to-end
colorectal anastomosis was performed using a standard EEA
stapler (with a that diameter varied from 29mm to 33mm)
under laparoscopic vision. The anastomosis was tested by
transanal air insufflation. A protective ileostomy was per-
formed on the right lower quadrant, if necessary. A drain
was placed in the pelvis. The LaTME techniquewas performed
following the same procedures, including those for the ab-
dominal stage of TaME.7

Histopathological Examination
The specimen was evaluated by pathologists specialized in
rectal cancer. The tumors were staged according to the 8th
edition of the TNM classification.8 The CRM was defined as
positive when there was a distance shorter than 1mm
between the deepest cancer invasion and the surgical resec-
tion margin. The DRM was considered positive if it was
shorter than 1 cm. The completeness of the TME was stan-
dardized according to the integrity of the mesorectum
delineated by Nagtegaal et al.9 The tumor response to neo-
adjuvant chemoradiotherapy was defined by the modified
Ryan tumor regression grade (TRG) system.10

Quality Indicators for Rectal Cancer Surgery
Postoperative morbidity was defined as any complications
ocurring until the 30th postoperative day, which were

graded according to the Clavien-Dindo classification.11Anas-
tomotic leakage included both symptomatic and asymptom-
atic with radiological features leaks. Reoperation and
readmission included 30-day of discharge. Mortality was
defined as death occurring in the hospital or within
30 days of discharge.12

Statistical Analysis
The quantitative data were reported as intercuartile ranges,
and the qualitative data were reported as numbers and
percentages of patients. The Shapiro-Wilk test was used to
check the normal distribution of the data. Dichotomous and
categorical values were analyzed using the Chi-squared (x2)
or Fisher exact tests as appropriate. The continuous variables
were compared using the independent Student t-test for
normally distributed data, and the Mann-Whitney test, for
non-normally distributed data. All variables that were sig-
nificant in the univariate analyses and those considered
clinically relevant were included in a multivariate stepwise
regression analysis to determine which variables were sta-
tistically significant independent risk factors. Differences
were considered statistically significant when p<0.05. All
analyseswere performed using the Statistical Package for the
Social Scineces (IBM SPSS Statistics for Windows, IBM Corp.,
Armonk, NY, United States) software, version 23.0.

Results

Patient Characteristics and Pathological Features of
the Tumor
A total of 50 patients with lower- and middle-third rectal
cancer were treated by surgery with curative intent, 20 of
whom underwent TaTME. The sample as composed of 36
(72%) male patients and 14 (28%) female patients with a
mean age of 67 (range: 55.75 to 75.25) years. The mean
distance of the tumor from the anal verge measured by MRI
was of 7 cm (range: 4 cm to 8 cm). At diagnosis, 16 (32%)
patients were staged as cT1-T2, and 24 (48%), as cNþ . A total
of 24 (48%) patients underwent neoadjuvant radiochemo-
therapy. The pathological examination revealed 21 cases of
locally-advanced tumors (pT3-4), and 6 of them presented
complete response to neoadjuvant therapy (grades 0 and 1 in
the modified Ryan TRG system).The main characteristics of
the patients and pathological features of the tumor are
presented in ►Table 1. The data shows there were no
statistically significant differences in these results between
the two groups.

Quality Indicators of Rectal Cancer Surgery
The quality indicators of rectal cancer surgery are presented
in ►Table 2. The rate of postoperative morbidity was of 32%
(TaTME: 35%; LaTME: 30%; p¼0,763). There were 13
patients with minor complications (grades I or II in the
Clavien-Dindo classification), 6 in the TaTME group (3 cases
of ileus, 1 case of pulmonary embolism, and 2 cases of
anastomotic leak) and 7 in the LaTMEgroup (1 case of wound
infection, 2 episodes of bleeding, 3 cases of anastomotic leak,
and 1 case of leg pain), and therewere 3 patients with grade-
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III complications in the Clavien-Dindo classification, 1 in the
TaTME group (hemorrhage), and 2 in the LaTME group (1
case of hemorrage and1 case of anastomotic leak). The rate of
anastomotic leak was of 12% (TaTME: 10%; LaTME: 13%;
p¼0,722): 5 cases were treated with intravenous antibiotics
and parenteral nutrition, and 1 case needed reintervention
by the Hartmann procedure. Two patients were reoperated
on for hemorrhage and anastomotic leak in the LaTMEgroup,
and one, for anastomotic leak in the TaTME group. One
patient who underwent TaTME was readmitted because of

pelvic collection and pulmonary embolism, and one in the
LaTME died because of sepsis.

The pathological examination revealed that the whole
sample had complete or nearly complete TME. There were
two cases (one in the TaTME group and one in the LaTME
group)with positive CRM, and one casewith positive DRM in
the LaTME group.

The multiple logistic regression analysis, including the
statistically significant variables in the univariate analysis
and those considered clinically relevant, showed that TaTME

Table 1 Patient characteristics and pathological features of the tumors

Total
(n¼ 50)

TaTME
(n¼ 20)

LaTME
(n¼ 30)

p-value

Gender

Male 36 (72%) 13 (65%) 23 (76.7%) 0.363

Female 14 (28%) 7 (35%) 7 (23.3%)

Age (years) 67 (55.7–75.2) 66.5 (55.5–66.5) 67 (55.7–73) 0.977

ASA score

I 2 (4%) 2 (10%) 0 0.086

II 20 (40%) 5 (25%) 15 (50%)

III 27 (54%) 12 (60%) 15 (50%)

IV 1 (2%) 1 (5%) 0

BMI (kg/m2) 25.3 (23.7–28.1) 25.7 (22.5–28.6) 25.1 (23.7–28.1) 0.488

Tumor location

Lower third of the rectum 15 (30%) 7 (35%) 8 (26.6%) 0.529

Middle third of the rectum 35 (70%) 13 (65%) 22 (73.3%)

Distance of the tumor from the anal verge (cm) 7 (4–8) 7 (4–7) 6 (4–7) 0.273

Preoperative stage

cT1 6 (12%) 1 (5%) 5 (16.7%) 0.380

cT2 10 (20%) 6 (30%) 4 (13.3%) 0.729

cT3 26 (52%) 10 (50%) 16 (53.3%)

cT4 8 (16%) 3 (15%) 5 (16.7%)

cNþ 24 (48%) 9 (45%) 15 (50%)

CEA (ng/mL) 3.7 (1.8–6.5) 4.7 (1.44–7.35) 2.74 (1.86–6.3) 0.187

Neoadjuvant therapy 26 (52%) 11 (55%) 15 (50%) 0.726

Pathological tumor stage

pT3-4 21 (42%) 9 (45%) 13 (43.3%) 0.880

Nþ 11 (22%) 5 (25%) 6 (20%) 0.736

Ryan tumor regression grade system

Grade 0 2 (4%) 1 (5%) 1 (3.3%) 0.384

Grade 1 4(8%) 2 (10%) 2 (6.6%)

Grade 2 6(12%) 1(5%) 5 (16.6%)

Grade 3 11(22%) 6(30%) 5 (16.6%)

Grade 4 2 (4%) 0 2 (6.6%)

Grade 5 1 (2%) 1(5%) 0

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CEA, carcinoembryonic antigen; LaTME, laparoscopic total
mesorectal excision; TaTME, transanal total mesorectal excision.
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was not independently associated with the morbidity rate,
positive CRM and positive DRM (►Table 3).

Discussion

The results of the present study suggest that TaTME is a safe and
feasible surgical procedure for lower-third rectal cancer, be-
cause the indicators of quality for rectal cancer surgery were
similar after the TaTME and LaTME procedures in the present
series. There were no significant differences between the two
study groups in terms of the rate of postoperative morbidity
rate, mortality, the rates of reoperation and readmission rate,
and the pathological features, such as the rates of positive CRM
and DRM and the completeness of TME. The advantages that
TaTME offers related to the improved visualization of the CRM
and DRM and dissection planes could make this procedure
adequate formiddle-/lower-third rectal cancer. Since theTaTME
was described, many groups of researchers have published the
outcomes of their groups of patients with the procedure.

During LaTME, the use of instruments is limited because
they are fixed at the entry point of the trocar in the
abdominal wall, and, in cases of patients with a narrow
pelvis, it is particularly difficult to reach the lower third of
the rectum deep in the pelvis and to perform a single shot
during transection.13,14 The TaTME procedure could reduce
the effects on the surgical outcomes of the unfavourable
conditions for laparoscopic rectal surgery, like obesity, the
male gender, neoadjuvant therapy, and narrow pelvis. At
least, we published these adverse conditions for laTME did
not get worse the morbidity rate, conversion rate, operative
time and pathological outcomes in patients underwent
TaTME with adverse conditions for LaTME.13 Indeed, the
Robotic Versus Laparoscopic Resection for Rectal Cancer
(ROLARR) randomized trial15 failed to demonstrate signifi-
cant benefits of robotic surgery over LaTME in relation to
postoperative morbidity and pathological outcomes. Thus,
TaTME would be an alternative to make TME for lower-third
rectal cancer easier in unfavourable cases.

Table 2 Quality indicators of rectal cancer surgery

Total
(N¼50)

TaTME
(N¼20)

LaTME
(N¼ 30)

p-value

Operative time 290 (225–300) 367 (292–420) 240 (196–240) 0.001
�

Rate of postoperative morbidity 16 (32%) 7 (35%) 9 (30%) 0.763

Clavien-Dindo classification

I-II 13 (26%) 6 (30%) 7 (23.3%) 0.808

III-IV 3 (6%) 1 (5%) 2 (6.6%)

Rate of anastomotic leak 6 (12%) 2 (10%) 4 (13%) 0.722

Rate of abdominal wound infection 1 (2%) 0 1 (3.3%) 0..409

Length of hospital stay (days) 11 (7–17) 13,5 (8.2–17) 11 (7–17) 0.538

Reoperation rate 3 (6%) 1 (5%) 2 (6.6%) 0.808

Readmission rate 1 (2%) 1 (5%) 0 0.400

Mortality 1 (2%) 0 1 (3.3%) 0.400

Positive CRM 2 (4%) 1 (5%) 1 (3.3%) 0.989

Positive DRM 1 (2%) 0 1 (3.3%) 0.400

Complete-nearly complete TME 50 (100%) 20 (100%) 30 (100%) –

Number of lymph nodes harvested 15 (12–21.2) 15 (12–20.5) 15.5 (10.7–22) 0.882

Abbreviations: CRM, circumferential resection margin; DRM, distal resection margin; LaTME, laparoscopic total mesorectal excision; TaTME,
transanal total mesorectal excision; TME, total mesorectal excision.
Note: �Statistically significant differences.

Table 3 Multivariate analysis regarding the quality indicators of rectal cancer surgery and TaTME

β coefficient p-value Odds ratio 95% confidence
interval

Morbidity 0.228 0.711 1.256 0.376–4.196

Positive circumferential resection margin 0.423 0.770 1.526 0.090–25.904

Positive distal resection margin -0.405 0.160 0.667 0.001–36.923
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The TaTME procedure enables the dissection of the mes-
orectum through the anus using a transanal endoscopic
platform to create a pneumorectum. This approach improves
the visualization of the least accessible portion of the rectum,
and could be advantageous in several surgical procedures.
The main indication of TaTME is in the treatment of malig-
nant tumors located in the middle and lower thirds of the
rectum, as we have done in the present study. The TaTME
procedure could also be indicated in cases of inflammatory
bowel disease requiring proctectomy, reversal of the Hart-
mann procedure in cases of failure to progress during
conventional abdominal surgery, familiar adenomatous pol-
yposis, transanal completion of TME after local excision of
early tumors, and rectal strictures. The possible contraindi-
cations to TaTME are locally-advanced rectal tumors with
threatened CRM, prostate infiltration, or sphincter involve-
ment demonstrated in preoperative study because of tech-
nical difficulties in in preoperative study.16,17 We included
cT4 tumors in both groups (3 cases in the TaTME group and 5
in the LaTME group), and there were no statistically signifi-
cant differences between the groups in terms of preoperative
and pathological tumor stages. However, we did not report
the outcomes for this specific group. Other authors also
include locally-advanced rectal tumors underwent TaTME
as wemade with optimal pathological and clinical outcomes
suggesting experienced surgeons in TaTME could successful-
ly perform it in these cases.18–21 Therefore, we do not
recommend TaTME in patients with locally-advanced rectal
tumors during the learning curve for the TaTME procedure.22

The rate of postoperative morbidity in the present series
was of 32%, and there were no statistically significant differ-
ences between the TaTME (35%) and LaTME (30%) groups
(p¼0.763). In relation to the Clavien-Dindo classification,
there was a rate of 6.6% of grades III-IV postoperative
complications (TaTME: 5%; LaTME: 6.6%; p¼0.808). There
are two randomized trials23,24 still in progress, but the
results of two other retrospective studies25,26 and of the
International TaTME Registry,27,28,32 have already been
reported. As part of the International TaTME Registry, Penna
et al.27 analyzed data from 66 surgical centres in 23 different
countries regarding 720 patients with benign and malignant
diseases treated by TaTME; they reported that the rate of
postoperativemorbidity at 30 dayswas of 32%, including 10%
of cases of grade-III and 1% of cases of grade-IVcomplications
in the Clavien-Dindo classification. These results were simi-
lar to those reported in the present study. Two meta-analy-
sis25,26 including retrospective studies compared
perioperative outcomes after TaTME and LaTME, and
reported that the TaTME group had a lower rate of postoper-
ative complications, ranging from 27% to 35%, compared to
the LaTME group.

Another study28 from the International TaTME Registry,
on 1,594 patients who underwent surgery in 107 hospitals,
reported an overall rate of anastomotic failure of 15.7%,
including 7.8% of cases of early leak, 2% of cases of delayed
leak, 4.7% of cases of pelvic abscess, 0.8% of cases of anasto-
motic failure, 0.9% of cases of chronic sinus, and 3.6% of cases
of anastomotic stricture.28 In the present study, there was a

rate of 12% of anastomotic leaks diagnosed within 30 days of
the primary resection (TaTME: 10%; LaTME: 13%; p¼0.722).
Only one patient in the TaTME group needed reintervention
by the Hartmann procedure, and the rest of the patients with
anastomosis leaks were treated with antibiotics and paren-
teral nutrition. Based onmeta-analysis, some authors26 have
reported significant differences in relation to anastomotic
leak rate in favour of TaTME group, but another systematic
review25 could not demonstrate any differences, as we did in
the present study.

One of the most critical steps during middle-/lower-third
rectal cancer surgery is performing the colorectal or coloanal
anastomosis. The main principles to achieve an optimal anas-
tomosis during TaTME and LaTME are well-vascularizated
ends, tension-free suture, and descending colon without
twisting. The main difference between TaTME and LaTME
regarding stapled colorectal anastomosis is the open rectal
stump after the TaTME procedure. A full-thickness purse-
string suture of the open stump is required. In cases of long
distal rectal stumps, the purse-string suture could be per-
formed through the transanal platform, and, in cases of short
distal rectal stumps, the purse-string suture could be per-
formed under direct visualization; therefore, it could result
easier to surgeons. Themore distal the colorectal anastomosis,
the easier it is to perform the purse-string suture of the rectal
stump during TaTME, and the more difficult it is to introduce
and toshout staplingdevices during laTME.7Thus,we consider
that TaTMEmay offer important technical advantages in cases
of lower-third rectal cancer. However, the great technical
advantage of this critical surgical step did not result in great
significant benefits regarding the rate of anastomotic leak, at
least in the present study.

In the present study, other quality indicators of rectal
cancer surgery, such as the length of thehospital stay, and the
rates of mortality, reoperation, and readmission, were simi-
lar in both groups. Other studies25,26 have reported lower
rates of reoperation and readmission and shorter lengths of
hospital stay after TaTME. We did not analyse the quality of
life and functional outcomes after TaTME, but Koedman
et al.,29 in a prospective study including 33 patients, reported
that TaTMEwas associatedwith acceptable quality of life and
functional outcomes based on validated questionnaires.

During TaTME, the distal end of the tumor could be
directly visualized through the transanal platform, so the
distal margin of resection could be correctly chosen before
starting the dissection under direct visualization longer than
1 cm. This advantage could enable surgeons to preserve as
much length of the rectum as possible, and avoid obtaining
an uncertain DRM in case of unfavourable conditions for
rectal surgery presented during LaTME. In the present series,
we obtained a free DRM in all cases in the TaTME group. Two
meta-analysis25,26 reported low rates of positive DRM in
TaTME, but they could not demonstrate statistically signifi-
cant differences between TaTME and laTME.

The principal aim of TME for rectal cancer surgery is to
remove a clear CRM, because positive CRM is associatedwith
significantly increased local and systemic recurrences
rates.30 In the present study, we did not find statistically
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significant differences between the groups in terms of the
quality of the TME and the rate of positive CRM. However a
meta-analysis25 reported that the TaTME group had a signif-
icantly higher rates of complete specimens, longer CRM, and
lower positive CRM involvement. In this sense, Veltcamp
et al.31 demonstrated that the completeness of the TME was
significantly better with TaTME than LaTME based on the
identification of the residual mesorectum in postoperative
MRI scans. Data from the international TaTME Registry32

including 2,653 patients with rectal cancer show a rate of
4% of positive CRM. The authors32 demonstrated that the
predictive factors for positive CRMwere tumors located up to
1 cm from the anorectal junction, anterior tumors, cT4
tumors, extramural venous invasion, and threatened or
involved CRM on baseline MRI.

All of these favourable short-term oncological outcomes
of TaTME could make surgeons optimistic about this novel
surgical technique. However, in a Norwegian randomized
clinical trial33 analyzing the long-term oncological out-
comes of TaTME among 157 patients, the authors reported
a higher local recurrence rate compared with the national
rate. This adverse result led to the suspension of the TaTME
program in Norway, and it is a warning for the community
of surgeons to be cautious. Specific training programs for
colorectal surgeons should be stablished, and the selection
of patients who will undergo the TaTME procedure must be
strictly rigorous.

There were some limitations to the present study: it
describes the short-term outcomes of TaTME at our institu-
tion. Although both study groups were homogeneous in
terms of the main clinical features, the present is not a
randomized study, and weincluded few patients. Random-
ized controlled trials are needed, but, while we wait for the
resuls of the COLOR III trial, the available outcomes of the
International TaTME Registry27,28,32 and of meta-analyses
suggest clinical advantages regarding the TaTME procedure.

In conclusion, the present study reports that the indica-
tors of quality for rectal cancer surgery were similar in the
TaTME and LaTME groups. In cases of lower-/middle third
rectal cancer, TaTME is safe and feasible, and it could be a
possible alternative to LaTME in unfavourable technical
conditions. However, randomized clinical trials on the func-
tional and oncological long-term outcomes are needed to
evaluate this procedure as an alternative surgical technique
for lower-third rectal cancer.
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