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Purpose: This study was performed to evaluate the outcome of implementation of transanal total mesorectal excision 
(TaTME) for low rectal cancer in a regional hospital and in comparison to laparoscopic (Lap) TME. 
Methods: Consecutive patients with low rectal cancer of which the lowest border of the tumour was located beween 1 and 5  
cm from the puborectalis who underwent TME at North District Hospital between January 2013 and December 2019 were 
included. Clinical, operative, and pathologic outcomes were compared between Lap TME and TaTME. The primary end 
point was complication profile.
Results: Thirty-five patients underwent Lap TME and 45 patients underwent TaTME for low rectal cancer. The conversion 
rate of the TaTME group was significantly lower than that of the Lap TME group (4.4% vs. 20%, P = 0.029), but the operat-
ing time was longer (259 minutes vs. 219 minutes, P = 0.009). The tumour location was significantly lower in the TaTME 
group, but the distal resection margins were adequate and not different between both groups. The TaTME group had 
higher incidence rates of prolonged ileus and urinary tract infection, but the other complications were similar between the 
two groups. The resection margin positivity rates of the TaTME and Lap TME groups were 2.2% and 5.7%, respectively 
(P = 0.670). At a median follow up of 39 months, no abnormal early recurrence was detected.
Conclusion: It is technically feasible and oncologically safe to perform TaTME in a medium-volume colorectal unit. Pa-
tients with difficult pelvic anatomy can benefit by reducing the risk of conversion and margin positivity rate. 
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INTRODUCTION

Total mesorectal excision (TME) is the gold standard for treat-
ment of rectal cancer, and it can be performed using open, laparo-
scopic, or robotic approaches. Transanal TME (TaTME) as a new 

surgical approach for rectal cancer has gained a lot of interest 
among colorectal surgeons worldwide over the last decade. Since 
the first clinical report of TaTME by Sylla et al. [1] in 2010, there 
has been an exponential growth in practice of this new approach 
for treatment of low rectal cancer in different parts of the world. 
TaTME offers surgeons the ability to overcome the difficult anat-
omy in the deep pelvis and the potential to achieve a better quality 
resection [2, 3]. On the other hand, TaTME has also been re-
ported to be associated with adverse outcomes including novel 
complications of urethral injury, injury to the lateral pelvic com-
partment, and atypical and early recurrence, etc. [4, 5]. The true 
benefits of this novel approach for rectal cancer and its relative ef-
ficacy, when compared with other conventional approaches, have 
yet to be proven by ongoing randomized controlled trials such as 
COLOR (COlorectal cancer Laparoscopic or Open Resection) III 
trial and ETAP-GRECCAR 11 trial [6, 7]. 
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The evolution of TaTME started almost 40 years ago and is a 
combination of several important developments in minimally in-
vasive surgery, endoscopic surgery, and transanal surgery. It began 
with a technique called transanal abdominal transanal (TATA) 
radical proctosigmoidectomy with coloanal anastomosis that was 
first developed in 1984 in the cadaveric laboratory at Thomas Jef-
ferson University by Dr. Gerald Marks [8]. The main advantage of 
TATA is that it allows surgeons to clearly visualize and secure the 
distal resection margin especially when dealing with small tumors 
or scars after neoadjuvant chemoradiotherapy. Later, transanal 
endoscopic microsurgery (TEM) and transanal endoscopic oper-
ation (TEO) devices were employed for performing rectotomy in 
transanal and rectal procedures [7]. These endoscopic platforms 
provide surgeons with better visualization and magnification dur-
ing rectotomy. However, both TEM and TEO are rigid platforms 
and can pose ergonomic difficulty to surgeons during dissection. 
This was later improved when the transanal minimal invasive 
surgery (TAMIS) flexible platforms come into play. Besides being 
a flexible platform, TAMIS also allows surgeons to use conven-
tional laparoscopic instruments for rectal dissection [8].

The conventional laparoscopic TME (Lap TME) approach has 
technical limitations especially in patients with narrow pelvis, vis-
ceral obesity, and bulky tumor. Maintaining good visibility, per-
forming bowel traction and dissection, and transecting the lower 
rectum by a currently available stapling device in the deep pelvis 
can often be difficult during Lap TME [5]. These technical chal-
lenges can be even more significant when dealing with low or 
bulky rectal tumors. TaTME has been adopted to overcome these 
technical challenges, and to facilitate difficult pelvic dissection, 
mostly in high volume centers with more resources [9, 10].

Our colorectal unit is a medium volume unit that performed 
about 30 rectal cancer resections per year. Similar to other high 
volume centers, we would also encounter the same difficulties 
during Lap TME for low rectal cancer. These technical difficulties 
can result in a higher complication rate, higher risk of conversion, 
prolonged operating time, and potentially poor surgical out-
comes. To tackle these technical difficulties, our unit has intro-
duced TaTME as the preferred surgical approach for low rectal 
cancer since 2016 after undertaken adequate training in 2015. 

This study aims to evaluate the feasibility and safety of imple-
mentation of TaTME for low rectal cancer in a medium volume 
unit, and to compare the results with Lap TME.

METHODS

The study was conducted at the colorectal unit of North District 
Hospital in Hong Kong Special Administrative Region. Our 
TaTME program commenced in 2016. All patients with operable 
low rectal adenocarcinoma of which the lowest border of the tu-
mor was located between 1 and 5 cm from the puborectalis on 
preoperative magnetic resonance imaging (MRI) were subjected 
to sphincter preserving TaTME at our unit after 2016. If the low-

est border of the tumor was less than 1 cm from the puborectalis 
noted on preoperative MRI or intraoperatively, abdominoperineal 
resection was performed. All patients were evaluated at our mul-
tidisciplinary team meetings to determine resectability and the 
need for neoadjuvant therapy. Patients with threatened circumfer-
ential margin, positive extramural venous invasion, clinical N2 
stage or above were subjected to neoadjuvant long course chemo-
radiotherapy. If posttreatment imaging confirmed resectability, 
surgery would be offered. Patients with resectable solid organ me-
tastasis were also considered as having a resectable disease.

Every TaTME procedure was performed by 2 teams (abdominal 
and transanal) of experienced surgeons working in phases. The 
abdominal team consisted of a chief surgeon and an assistant, 
who started the operation with standard port placement (Fig. 1), 
followed by laparoscopic mobilization of the left colon using the 
medial approach, and then division of the inferior mesenteric ves-
sels at the origin. Splenic flexure was taken down routinely to al-
low tension-free anastomosis. The transanal team would start the 
procedure only after splenic flexure mobilization had been com-
pleted by the abdominal team. The transanal team consisted of a 
trained TaTME surgeon and an assistant holding the camera (a 
lens holder would be used if assistant manpower was not avail-
able). The transanal procedure began with the placement of a 
Lone Star retractor (Lone Star Retractor System, CooperSurgical 
Inc., Trumbull, CT, USA) and the insertion of a GelPOINT path 
transanal access platform (Applied Medical, Rancho Santa Mar-
garita, CA, USA) into the anal canal. This was followed by the ap-
plication of a purse-string suture below the lowest border of the 
tumor with at least 1-cm macroscopic distal margin. Circumfer-
ential rectotomy was then performed and the TME plane was en-
tered. This transanal mesorectal dissection was continued in the 
cephalad direction and eventually joined with the abdominal 
team dissection at the peritoneal reflection level. The specimen 
was extracted from a Pfannenstiel incision. Anastomosis was per-
formed by either a circular stapler or hand-sewn coloanal anasto-

Figure 1. Standard port placement for laparoscopic 
total mesorectal excision
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Fig. 1. Standard port placement for laparoscopic total mesorectal ex-
cision.
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mosis (Figs. 2, 3).
In this study, patients who underwent TaTME were compared 

with a historic cohort of patients with low rectal cancer who un-
derwent conventional Lap TME at our unit between 2013 and 
2015. The inclusion criteria were the same for both groups; those 
with low rectal cancer of which the lowest border of the tumor was 
located between 1 and 5 cm from the puborectalis on preoperative 
MRI, and those who underwent sphincter preserving TME. Pa-
tients who underwent multivisceral resection in addition to the 
TME surgery were excluded. The clinical, operative, pathologic, 
and oncologic outcomes were compared between the 2 groups.

The primary endpoint of the study was postoperative complica-
tions; and secondary endpoints included pathology of the re-
sected specimens, recurrence rate, and survival rate. 

Regarding statistical analysis, continuous variables between the 
2 groups were compared by Student t-test. Categorical variables 
were compared using the chi-square test or Fisher exact test. Sta-
tistical significance was assumed when P-value was < 0.05. Recur-
rence and survival rates were determined by Kaplan-Meier 
curved analysis and compared using a log-rank test. 

Ethics approval granted from the Joint Chinese University of 
Hong Kong–New Territories East Cluster Clinical Research Eth-
ics Committee (CREC Ref. No. 2020.180) in accordance with its Figure 3a – Setting of transanal team, lonestar

retractor and Gelpoint path in situ 

Figure 3b – Completion of tight pursestring and 
start of rectotomy

Figure 3c – Dissection along TME plane from 
transanal team after rectotomy 

Figure 3e – conjoint circumferential dissection by 
both abdominal and transanal teamFigure 3f – Coloanal anastomosis 

Figure 3d – Sunrise sign, transanal team and abdominal 
team only separate by one layer of soft tissue

Fig. 3. Operative procedure. (A) The setting of transanal 
team, Lone Star retractor (Lone Star Retractor System, 
CooperSurgical Inc., Trumbull, CT, USA) and a Gel-
POINT path transanal access platform (Applied Medical, 
Rancho Santa Margarita, CA, USA) in situ. (B) Comple-
tion of tight purse-string and start of rectotomy. (C) Dis-
section along total mesorectal excision plane from trans-
anal team after rectotomy. (D) Sunrise sign, transanal 
team and abdominal team only separate by 1 layer of soft 
tissue. (E) Conjoint circumferential dissection by both ab-
dominal and transanal team. (F) Coloanal anastomosis. 

Figure 2, Operative settings

Operative settings: Abdominal team over right side of patient as usual laparoscopic rectal surgery. Transanal team standing in between legs. 
In case of shortage of manpower, transanal team surgeon can operate with a lens holder without an assistant

Fig. 2. Operative settings. The abdominal team over the right side of 
the patient as usual laparoscopic rectal surgery. Transanal team stand-
ing in between legs. In case of a shortage of manpower, transanal 
team surgeon can operate with a lens holder without an assistant.
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standard operating procedure and the principles of the Declara-
tion of Helsinki and Good Clinical Practice of International 
Council of Harmonization. The written informed consent was 
waived for reviewing anonymous patients.

RESULTS

Between January 2013 and December 2015, 70 patients with mid 
and low rectal cancer underwent Lap TME at our unit. Among 
them, 35 patients with low rectal cancer who underwent sphinc-
ter preserving Lap TME and without multivisceral resections 
were included in this study as the control group for comparison. 

TaTME was adopted as the procedure of choice for the treatment 
of low rectal cancer at our unit since January 2016. As of Decem-
ber 2019, 45 patients with low rectal cancer had undergone 
TaTME at our unit, and these patients constituted the experimen-
tal group in this study (with the same inclusion criteria as the 
control group) (Fig. 4). The demographic data and baseline char-
acteristics of the 2 groups were comparable (Table 1). The median 
duration of follow-up was 39 months.

Table 2 summarizes the operative characteristics and results of 
the 2 groups. The conversion rate of the TaTME group was signif-
icantly lower than that of the Lap TME group (4.4% vs. 20.0%, 
P= 0.029). There were 7 conversions to open surgery in the Lap 
TME group; 5 due to difficult pelvic conditions (including bleed-
ing in the pelvis, visceral obesity, and difficulty in rectal transec-
tion), and 2 due to intraabdominal adhesions. In the TaTME 
group, 2 patients required conversion to open surgery because of 
intraabdominal adhesions. The TaTME group had a longer oper-
ating time when compared with the Lap TME group (258.7 min-
utes vs. 218.9 minutes, P= 0.009). Fig. 5 shows the operating time 
of the procedures plotted against the number of cases. The mean 

Table 2. Operative characteristics of patients with Lap TME vs. 
TaTME

Characteristic
Lap TME 
(n = 35)

TaTME 
(n = 45)

P-value

Conversion 7 (20.0) 2 (4.4) 0.029*

Blood lost (mL) 278.6 ± 318.42 252.89 ± 148.48 0.633

Distal margin (cm) 2.06 ± 1.31 1.62 ± 0.94 0.080

Operative time (min) 218.9 ± 56.89 258.7 ± 71.35 0.009*

Tumor location from external 
sphincter (cm)

3.56 ± 1.10 2.73 ± 1.06 0.001*

Linear stapler 3.25 ± 1.69 NA

Values are presented as number (%) or mean ± standard deviation.
Lap TME, laparoscopic total mesorectal excision; TaTME, transanal total mesorec-
tal excision; NA, Not applicable.
*Statistical significance, P < 0.05.

Table 1. Demographic characteristics of patients with Lap TME vs. 
TaTME

Characteristic
Lap TME 
(n = 35)

TaTME 
(n = 45)

P-value

Sex 0.801

   Male 28 (80.0) 37 (82.2)

   Female 7 (20.0) 8 (17.8)

Age (yr) 65.63 ± 11.24 65.82 ± 9.94 0.935

Initial hemoglobin (g/dL) 12.22 ± 1.79 12.44 ± 2.09 0.614

Carcinoembryonic antigen 12.98 ± 23.75 8.14 ± 12.40 0.243

Neoadjuvant therapy 16 (45.7) 21 (46.7) 0.932

ASA PS classification 0.267

   I 8 (22.9) 18 (40.0)

   II 22 (62.9) 22 (48.9)

   III 5 (14.3) 5 (11.1)

Body mass index (kg/m2) 22.56 ± 3.64 22.70 ± 2.90 0.855

Surgery of curative intent 31 (88.6) 44 (97.8) 0.091

Permanent stoma 10 (28.6) 7 (15.6) 0.158

Values are presented as number (%) or mean ± standard deviation.
Lap TME, laparoscopic total mesorectal excision; TaTME, transanal total mesorec-
tal excision; ASA, American Society of Anesthesiologists; PS, physical status. 

Fig. 4. Patients included and excluded for analysis. TME, total mesorectal excision; TaTME, transanal total mesorectal excision; OT, operative theatre.

TME (35) vs. TaTME (45)
for analysis

Excluded after 
reviewing OT records

(n= 35)

•  Non-TME procedure
•   Tumor > 5 cm from sphincter 

complex
•  Multivisceral resection

Conventional 
laparoscpic TME

(n= 70)

Laparoscopic TaTME
(n= 45)

Excluded after 
reviewing OT records

(n= 0)
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tumor location measured from the top of the puborectalis was 
significantly lower in TaTME group (2.73 cm vs. 3.56 cm, 
P= 0.001). The mean distal margin and blood lost were similar 
between both groups. All except one patients had a tumor margin 
of at least 1cm measured from the top of puborectalis on preoper-
ative MRI. The patient with the initial suboptimal distal margin 
underwent neoadjuvant chemoradiotherapy and resulted in a 
very small residual tumor. Intraoperative assessment subsequently 
confirmed that the distal margin was adequate and hence TaTME 
was performed. The mean number of stapler firings for rectal 
transection in the Lap TME group was 3.25± 1.69. 

Regarding pathologic characteristics, there was no significant 
difference in tumor T staging (P = 0.611), and N staging (P =  
0.401) between the 2 groups. The number of total lymph nodes 
harvested (Lap TME vs. TaTME: 11.9 vs. 13.4, P = 0.345) and 
number of positive lymph nodes (Lap TME vs. TaTME: 1.51 vs. 
0.71, P= 0.159) in both groups were also similar. Two patients in 
the Lap TME group (5.7%) and 1 patient in the TaTME group 
(2.2%) had positive resection margins (P = 0.670). In the Lap 
TME group, 1 patient had positive distal resection margin, and 1 
patient had positive circumferential resection margin. In the 
TaTME group, there was 1 patient with positive circumferential 
resection margin (Table 3).

The postoperative complications profile was similar between the 
2 groups except for a higher incidence of postoperative ileus (P=  
0.025) and urinary tract infection/acute retention of urine (UTI/
AROU) (P= 0.042) in the TaTME group. There was no significant 
difference in postoperative hemorrhage, collection, anastomotic 
leak, wound complications, pneumonia, and reoperation rates be-
tween the 2 groups. There was no urethral or vaginal injury 
among patients who underwent TaTME. There was no 30-day 
mortality in this study. The mean hospital stay was also similar 
between the 2 groups (Lap TME vs. TaTME: 10.17 vs. 10.49 days, 
P= 0.863) (Table 4). 

Regarding oncologic outcomes, the Kaplan-Meier plots did not 
show significant differences in overall survival and disease-free 
survival between the 2 groups (Figs. 6, 7).

DISCUSSION

Our study demonstrated that the implementation of TaTME in a 
medium volume unit is technically feasible and oncologically safe. 
TaTME is not associated with increased complications and abnor-
mal pattern of recurrence compared with conventional Lap TME. 
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Fig. 5. Operative time against number of cases for conventional laparoscopic (Lap) total mesorectal excision (TME) and transanal TME (TaTME).
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Table 3. Pathological characteristics of patients with Lap TME vs. 
TaTME

Characteristic
Lap TME 
(n = 35)

TaTME 
(n = 45)

P-value

T staging 0.611

   0 3 (8.6) 5 (11.1)

   is 0 (0.0) 2 (4.4)

   1 4 (11.4) 6 (13.3)

   2 6 (17.1) 10 (22.2)

   3 22 (62.9) 22 (48.9)

Margin involved 2 (5.7) 1 (2.2) 0.670

N staging 0.401

   0 19 (54.3) 31 (68.9)

   1 13 (37.1) 11 (24.4)

   2 3 (8.6) 3 (6.7)

Positive lymph node 1.51 ± 3.45 0.71 ± 1.36 0.159

Total lymph node harvested 11.9 ± 6.33 13.4 ± 6.79 0.345

Values are presented as number (%) or mean ± standard deviation.
Lap TME, laparoscopic total mesorectal excision; TaTME, transanal total mesorec-
tal excision.
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The new approach can benefit those patients with difficult pelvic 
anatomy by reducing the risk of conversion and potentially de-
creasing the resection margin positivity rate in particular the dis-
tal resection margin. It also helps surgeons tackle difficult rectal 
transection and increases the chance of sphincter preservation for 
low rectal cancer. 

We are a medium volume colorectal unit with an average of 180 
colorectal cancer operations per year, including 30 rectal cancer 
resections. Various cutoffs to define a high volume center for rec-
tal cancer surgery have been used in the literature and these range 
from 17 to 35 cases per year [11]. According to our local data, a 
high-volume center usually performs 60 TMEs per year while a 
medium volume center performs 20 TMEs per year [12]. In a sys-
tematic review evaluating the clinical outcomes of TaTME ac-
cording to case volume effect, the conversion rate, circumferential 
margin positivity rate, and major complication rate in low volume 
centers (those that performed less than 30 cases per year) were 
4.3%, 4.8%, and 12.2%, respectively [13]. Our center’s results are 
probably more promising than those low volume centers in the 
systematic review and comparable to those high volume centers 
in terms of conversion rate, complication rate, and specimen 
quality.

Since the introduction of TaTME in our unit in 2016, we have 
been selecting those patients with low rectal cancer of which the 
lowest border of the tumor is located between 1 and 5 cm from 
the puborectalis for this novel approach. For those tumors of 
which the lowest border is less than 1 cm from the puborectalis 
noted on preoperative MRI or intraoperatively, abdominoperineal 
resection is usually offered as we do not routinely perform inter-
sphincteric resection. We also have a multidisciplinary team com-
prising of surgeons, medical oncologists, radiation oncologists, 

Table 4. Postoperative complications profile of patients with Lap TME 
vs. TaTME

Complication
Lap TME 
(n = 35)

TaTME 
(n = 45)

P-value

Fever 9 (25.7) 2 (4.4) 0.066

Anastomotic bleeding 0 (0) 0 (0) NA

Operative site collection 2 (5.7) 4 (8.8) 0.593

Anastomotic leak 3 (8.6) 3 (6.7) 0.748

Wound infection/dehiscence 0 (0) 0 (0) NA

Pneumonia 1 (2.9) 1 (2.2) 0.857

Ileus 0 (0) 6 (13.3) 0.025*

Urinary tract infection/retention 
of urine

0 (0) 5 (11.1) 0.042*

Reoperation 3 (8.6) 1 (2.2) 0.196

Values are presented as number (%).
Lap TME, laparoscopic total mesorectal excision; TaTME, transanal total mesorec-
tal excision; NA, not applicable. 
*Statistical significance, P < 0.05.

Fig. 6. Kaplan-Meier curve of overall survival of laparoscopic (Lap) 
total mesorectal excision (TME) vs. transanal TME (TaTME). df, de-
gree of freedom; Sig., significance. 

Fig. 7. Kaplan-Meier curve of disease-free survival of laparoscopic 
(Lap) total mesorectal excision (TME) vs. transanal TME (TaTME). 
df, degree of freedom; Sig., significance.

  500 1,000 1,500 2,000 2,500 3,000

  500 1,000 1,500 2,000 2,500 3,000

Duration (day)

Duration (day)

Overall survival

Disease free survival

TaTME
Lap TME
TaTME-censored
Lap TME-censored

TaTME
Lap TME
TaTME-censored
Lap TME-censored

Procedure

Procedure

1.0

0.8

0.6

0.4

0.2

0

1.0

0.8

0.6

0.4

0.2

0

Cu
m

ul
at

iv
e 

su
rv

iv
al

Cu
m

 s
ur

vi
va

l

Chi-
square

df Sig.

Log-rank 
(mentel-Cox)

0.009 1 0.926

Chi-
square

df Sig.

Log-rank 
(mentel-Cox)

1.038 1 0.308



Annals of

Coloproctology

www.coloproctol.org

Volume 38, Number 3, 2022

Ann Coloproctol 2022;38(3):207-215

213

radiologists, and pathologists to determine whether neoadjuvant 
treatment is needed before we operate on patients. Patients with 
resectable solid organ metastasis are regarded as having resectable 
disease and radical resection will be offered as they have a better 
5-year or even 10-year survival [14].

In our unit, about 80% of all colorectal cancer resections are 
performed using the minimally invasive or laparoscopic ap-
proach, and our average conversion rate is 8%. However, in the 
present study involving only low rectal cancer patients, the con-
version rate of the Lap TME group was up to 20%. Five out of 7 
conversions (71.4%) were due to difficult pelvic conditions in-
cluding bleeding in the pelvis, visceral obesity, and difficulty in 
rectal transection. These are well recognized technical limitations 
of Lap TME and are very challenging to deal with [2, 15, 16]. The 
fact that more than 3 stapler firings were required to transect the 
lower rectum in the Lap TME group in our study has illustrated 
the technical difficulty associated with rectal surgery in the deep 
pelvis. According to published data from international trials, the 
conversion rate of laparoscopic rectal resection ranges from 2% to 
38% [2, 17, 18]. Our conversion rate is probably on the high side 
of the published series. However, the patients whom we selected 
to compare against TaTME were those with low rectal tumors (≤ 5 
cm from the puborectalis) who underwent Lap TME—this is the 
group that is technically most difficult to tackle in terms of dissec-
tion and transection, and therefore their conversion rate is ex-
pected to be higher. With the introduction of TaTME, these tech-
nical difficulties can be potentially overcome, and remarkably our 
study has shown a low conversion rate of 4.4% associated with 
TaTME. This observation has also been demonstrated in different 
published series of TaTME for low rectal cancer, and even expert’s 
opinion in the St. Gallen Consensus statement 2017 has fully ac-
knowledged this issue [5, 18, 19]. In this regard, the implementa-
tion of TaTME can be highly beneficial not only to expert centers 
but also to medium volume colorectal units to overcome techni-
cal difficulties associated with conventional Lap TME.

In our study, the mean operating time of the TaTME group was 
30 minutes longer than that of the Lap TME group. The operating 
times of the 2 procedures plotted against the number of cases 
were shown in Fig. 5. There can be a few reasons to explain this 
observation. First, we are probably still on our learning curve. The 
transanal surgeon has to face different anatomy and he/she has to 
undergo adequate training in order to avoid the complications re-
lated to this new technique. Second, we are a medium volume 
unit with only one consultant colorectal surgeon who is fully 
trained in TaTME. We are not using a 2-team simultaneous ap-
proach for most of our cases. We routinely commence our opera-
tion with the abdominal team dissection first. The transanal team 
can only start after the splenic flexure has been completely mobi-
lized. Then the rectal dissection will be performed transanally 
with some abdominal assistance. This can potentially lengthen 
the operating time. However, the operating time of the TaTME 
group is approaching that of the conventional Lap TME toward 

the end of the series, indicating a learning curve effect (Fig. 5). 
The operating time can be further reduced if the procedure can 
be performed using a two-team simultaneous approach. Unfortu-
nately, for a medium volume colorectal unit like ours with limited 
number of specialist surgeons available, a 2-team approach is not 
always possible. Third, there is also a learning curve for the whole 
operating theater team (including the scrub nurses and the circu-
lating staff) to be familiar with the procedure and different opera-
tive steps in order to achieve a smooth operation with faster oper-
ating time. TaTME is a team operation and everyone in the the-
ater is a vital part of the team for a successful and smooth opera-
tion.

The mean number of stapler firings used to transect the lower 
rectum in the Lap TME group was more than 3, which is not fa-
vorable. This reflects the technical difficulty in distal transection 
of low rectal tumor located within 5 cm from the puborectalis. It 
would be even more difficult in the presence of other unfavorable 
factors such as narrow pelvis, obese patients, and large pelvic tu-
mor. This is one of the reasons why we adopted TaTME to tackle 
the problem of difficult transection in these circumstances. Our 
results showed that TaTME can reduce the risk of conversion to 
open laparotomy for transection, and possibly achieve a lower re-
section margin positivity rate when compared with Lap TME.

The mean tumor location was significantly lower in the TaTME 
group than in the conventional Lap TME group on preoperative 
MRI images. However, the mean distal margin was not compro-
mised in the resected TaTME specimens. This indicated that we 
have pushed the limited of sphincter preservation further to in-
clude more distally locating tumors. The implementation of 
TaTME a medium volume unit could potentially improve sphinc-
ter preservation without compromising the quality of surgical re-
section. This avoids conversion to abdominoperineal resection in 
cases of which distal rectal transection with adequate margin is 
not possible with the conventional top-down approach. Meta-
analysis on pathologic outcomes suggested that TaTME does pro-
vide better distal margins and circumferential resection margins 
when compared with conventional Lap TME [20, 21]. By direct 
visualization of the distal end of the tumor, the distal resection 
margin can be ascertained before the rectum is transected. There 
is also no difference in the overall margin positivity rate. 

TaTME is a novel surgical approach, and novel complications 
associated with it have been reported in the literature since its in-
troduction [4, 5, 19]. These include urethral injury, vascular in-
jury in the lateral compartment, and abnormal pattern of local re-
currence. In our study, there was no difference in major complica-
tions such as anastomotic leak and reoperation between the 2 
groups, but there were higher incidence rates of prolonged ileus 
and UTI/AROU in TaTME group. There was no urethral or vagi-
nal injury. We also did not record an abnormal pattern of recur-
rence as documented in the Norwegian series [4].

TaTME provides colorectal surgeons with an additional arma-
mentarium to deal with difficult rectal cancer cases. Large registry 
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data proved that the technique is oncologically safe and effective 
[22]. The international consensus statement [19] suggested that 
proper training should consist of hands-on courses, proctoring 
program, and proper supervision in the first 1 to 5 cases. The 
learning curve is estimated to be around 20 cases. With proper 
training, the benefits of this technique can be delivered to both 
colorectal surgeons and patients at medium volume colorectal 
units like ours. After initial training, the mean operating time of 
our initial series of TaTME was only 30 minutes more than that of 
conventional Lap TME, a technique of which we have been doing 
for many years. We are probably still on the learning curve in 
terms of operating time. However, our study has clearly demon-
strated that TaTME can benefit both colorectal surgeons and pa-
tients by offering easier distal rectal transection, lower conversion 
rate, possibly lower resection margin positivity, and similar clini-
cal outcomes when compared with Lap TME. 

The main limitation of this study is its retrospective nature. Ide-
ally, the 2 approaches should be evaluated by a prospective ran-
domized trial. However, as a medium volume center, patient re-
cruitment for a prospective trial is anticipated to be slow and dif-
ficult. Nevertheless, the current study has demonstrated that it is 
safe to adopt this new approach after proper training, with proven 
benefits for patients including lower conversion rate and possibly 
lower resection margin positivity.

In conclusion, it is technically feasible and oncologically safe to 
perform TaTME in a medium volume colorectal unit after ade-
quate training. This new approach can benefit patients with diffi-
cult pelvic anatomy, reduce the risk of conversion, potentially re-
duce margin positivity rate, and push the sphincter preservation 
limits for low rectal cancer.
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