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Abstract

Objective To describe outcomes after transanal total mesorectal excision (TaTME) 5 years from implementation at a large-
volume colorectal unit, including local recurrence, distant metastasis, and survival.

Background Transanal total mesorectal excision (TaTME) is a relatively new procedure for mid- and low-rectal cancer, with
well-documented safety and feasibility. However, data on long-term results are limited.

Methods This study was based on a prospective data collection via a maintained database in a large colorectal unit. The
database included patients who underwent TaTME from December 2013 through July 2019. We have updated the database
through a review of patient charts, including radiology and pathology reports. Data collection included operative details,
intraoperative findings, postoperative complications, pathologic results, and oncologic results.

Results During the study period, two hundred patients underwent TaTME in the study period (men= 147). The mean BMI
was 26.7%, and the mean tumor height from the anal verge was 7.86 cm. Neoadjuvant treatment was given to 22% of patients.
Anastomotic leakage occurred in 9.3% of patients, and the overall rate of postoperative complications was 24.5%. The TME
specimen was incomplete in 11% of patients, and the CRM was positive in 5.5% of patients. Local recurrence (LR) occurred
in seven patients with a follow-up of at least 2 years (4.7%). Distant metastasis (DM) occurred in 12% of patients. The overall
survival was 90% and disease-free survival was 81%. The operating time was reduced in the later period of our experience.
Conclusions This study showed that TAaTME is feasible, safe, and had acceptable short-term outcomes and an acceptable
rate of LR. The study included, however, one group that was non-randomized, and the follow-up was not long enough for
most patients. Studies with longer follow-up data are awaited.
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The most recently introduced approach in the treatment of
rectal cancer is TaTME, being at this time practiced over
a decade. As a “solution to some old problems” [1], it has
gained enormous focus, with considerable interest from
colorectal surgeons. Most studies have focused on technical
tips, risks, safe introduction, complications, and short-term
outcomes. The long-term oncologic safety needs, how-
ever, to be established before we can consider it as a gold
standard.

As a large-volume colorectal unit, we have adopted
TaTME as a standard of care for patients with mid- and low-
rectal cancer since 2013 [2]. With our growing experience,
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we aimed in this report to audit our results so far, focusing
on long-term outcomes and including all patients operated
since 2013.

Methods

We have maintained a prospective TaTME database that
includes all patients operated since December 2013. All
patients have provided informed written consent for the
surgical procedure and the research related to different
aspects of their treatment. The institutional review board
approved this study and the database. The Danish Data Pro-
tection Agency has approved the database, which includes
demographics, tumor characteristics, operative details, post-
operative results, pathological results, and long-term onco-
logic results. We have published several papers on different
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aspects of TaTME [2-5]. These papers focused on short-
term outcomes of our first 150 cases. We have since updated
the database regularly to audit the results and detect any
tendencies of complications or poor oncologic results. We
have reviewed the database recently and present our findings
in this study, including data on local recurrence (LR), dis-
tant metastasis (DM) and survival. Thus, the present study
includes data on cases already published, and an additional
75 patients operated on afterward. The standard variables
in the database constituted the source of data collection, in
addition to a careful review of patient charts for the period
that followed the index operation to the present date. The
chart review included all radiological investigations includ-
ing computerized tomography (CT) and magnetic resonance
imaging (MRI) scans, pathology reports from biopsies or
specimens (if any), endoscopic procedures and any clini-
cal chart notes indicating the probability of the existence of
LR or DM. Our electronic patient chart system is linked to
the Central Person Register, allowing the calculation of the
date of death for deceased patients. The diagnosis of LR and
MD was thus based on either pathology (for patients who
underwent surgery for LR or MD), radiologic evidence, or
clinical suspicion. We have adopted this method because
in some cases, no further diagnostic workup is necessary
when it is evident that the patient has LR or MD and radical
surgery is not an option. In these cases, we offer palliative
chemotherapy based on the radiological evidence and the
background of the patient’s history of colorectal cancer.
We have previously published our protocol for the diag-
nostic workup and details of surgery according to our stand-
ardized routine at Slagelse Hospital [2, 3]. Besides, the pro-
cedure is well described in the literature [6—8]. We apply
TaTME for all newcomers with rectal cancer at or below
10 cm from the anal verge, including patients where inter-
sphincteric APE would be performed. Indications for TME
are tumors at or below the distance of 10 cm, and exception-
ally in some cases for a slightly higher tumor up to 12 cm
from the anal verge. According to the national guidelines
from the Danish Colorectal Cancer Group (DCCG), patients
with advanced mid- and low-rectal tumors are offered neo-
adjuvant chemoradiation [9]. Advanced tumors are defined
according to our national guidelines as all T4 tumors and T3
tumors in the lowest five cm of the rectum. In patients with
advanced mid-rectal T3 tumors (distance 5—-10 cm from the
anal verge), the indications for neoadjuvant treatment are a
distance of less than five mm from the most profound inva-
sion of the tumor into the mesorectal fat to the mesorectal
fascia. This guideline was revised recently, and the most
crucial change is the definition of an advanced mid-rectal T3
tumor, which is defined as one with a distance from the most
profound invasion in the mesorectal fat to the mesorectal
fascia of two mm or depth of invasion into the mesorectal fat
of >5 mm. The radiation dosage is 50.4 Gy, 28 fractions in

combination with 5-fluorouracil or equivalent chemotherapy.
Patients who receive neoadjuvant chemoradiation undergo
surgery after 8—12 weeks from the date of the last radiation
dose, preceded by a new radiologic evaluation with CT and
MR scans.

We have introduced an enhanced recovery program
(ERAS) since 2017. Patients planned for sphincter-saving
surgery have received oral mechanical bowel preparation
with Moviprep (Norgine Denmark A/S Stamholmen, 2650
Hvidovre, Denmark) plus enema in the morning of surgery.

The usual method of TaTME in our unit is a hybrid
method, where TME starts through the abdominal approach,
and the transanal part follows. The extent of the abdominal
part depended in some cases on the feasibility of dissec-
tion from above. We have adopted a routine splenic flexure
mobilization in every case of low anterior resection. Splenic
flexure was not always mobilized at the beginning of our
experience. Our routine for anastomotic technique is a sta-
pled side-end or in some cases end-end. Where possible,
we have extracted specimens through the transanal route.
A standard laparoscopic or a single port procedure was per-
formed for the abdominal part. A diverting loop ileostomy
was performed in all patients who had a colorectal anasto-
mosis (low anterior resection).

Histopathological examination was performed on freshly
extracted specimens, based on a standard protocol follow-
ing the method described by Phil Quirke and colleagues
[10-12]. The quality of the resected TME specimen was
graded as complete, nearly complete or incomplete. The
standard pathology report included information about the
number of retrieved lymph nodes and the number of nodes
involved by cancer, as well as information on the Circumfer-
ential and Distal Resection Margins (CRM and DRM). An
involved CRM or DRM was defined as a distance of <1 mm
from the tumor to the inked surface of the fixed specimen or
from cancer to the distal cut edge of the tissue, respectively.

The primary outcomes in this study were the long-term
oncologic results (LR, DM, OS, and DFS), pathologic results
(CRM, DRM, quality of TME specimen). As in our previ-
ous paper [3], we calculated the surgical success based on
a composite based on the quality of TME specimen, CRM,
and DRM as described by Fleshman et al. [13]. A success-
ful resection fulfilled the following criteria: (1) clear CRM
(defined as a distance > 1 mm between the most profound
extent of tumor invasion into the mesorectum and the inked
surface on the fixed specimen), (2) clear DRM (defined as
the distance > 1 mm between the tumor to the distal cut edge
of the tissue), and (3) a TME specimen graded as complete
or nearly complete as defined above.

The secondary outcomes included intraoperative details
and postoperative complications. Operating time was cal-
culated in minutes from skin incision/insertion of the first
laparoscopic port to the last stitch for either skin closure or
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stoma creation—this included time spent in preparation for
the transanal part. The operating time for the transanal part
was calculated from the fixation of the Lone Star retrac-
tor to the creation of the anastomosis of the last stitch on
perineal skin in abdominoperineal excision (APE) pro-
cedures. Conversion to open procedure was defined as
any skin incision done for purposes other than specimen
retrieval. Bowel perforation was defined as any perforation
during either the abdominal or the transanal part. Rescue
APE was defined as one done in a patient for whom anas-
tomosis was otherwise planned. The decision to perform
anastomosis was taken at the outpatient clinic depending
on the tumor height, intraoperative complications, patient
wishes, and comorbidities. We have a systematic approach
in patients who undergo low anterior resection, to inform
about low anterior resection syndrome (LARS), followed
by information on stomas by a stoma nurse.

Postoperative complications were defined as any com-
plication within 30 days after surgery. Complications were
graded as described by Clavien et al. [14]. Anastomotic
leakage was defined as one that was clinically suspected,
radiologically, or endoscopically proved and actively
treated. Urinary dysfunction was defined as an inability
of spontaneous voiding at discharge. Stoma complication
was defined as any complication related directly to the
stoma. The hospital stay was calculated from the day of
surgery to discharge. The criteria for discharge were the
absence of signs of complications tolerated oral diet and
when capable of independent stoma care or help arranged
by a home-nurse.

Long-term outcomes were registered in our database
according to predefined variables based on chart review.
LR was defined as the recurrence of malignancy in the pel-
vis or perirectally, whether histologically proven (biopsy,
surgery or autopsy), radiologically diagnosed or clinically
suspected. DM was defined as any histological or radiologi-
cal sign of metachronous tumor growth outside the pelvis.
Time to LR or DM was calculated from the date of surgery
to the date of diagnosis of LR or DM. Overall Survival (OS)
was defined as the number of patients alive at the end of
this study. Disease-free survival (DFS) was defined as the
number of patients alive and without signs of LR or DM at
the end of this study.

The following variables were analyzed as predictors for
anastomotic leakage: gender (female/male), BMI (> 30
vs. <30 kg/m?), preoperative chemoradiation (yes/no),
anastomotic orientation (side-end/end-end), and the size
of the circular stapler (32/33 mm). The following variables
were analyzed as predictors for incomplete TME specimen,
positive CRM and a successful resection: gender (female/
male), BMI (> 30 vs. < 30 kg/m?), T4 tumor (T4/not T4), the
performed procedure (anastomosis/APE), and intraoperative
bowel perforation (yes/no).

@ Springer

The following variables were analyzed as predictors for
LR: Gender (female/male), BMI (> 30 vs. <30 kg/mz), T4
tumor (T4/not T4), tumor height (>5/<5 cm from anal
verge), preoperative chemoradiation (yes/no), anastomotic
leakage (leak/no leak), quality of TME specimen (incom-
plete/complete or nearly complete), CRM (=), rates of
retrieved positive lymph nodes (pNO/pN1 or pN2), extrac-
tion site (transanal or perineal/transabdominal), and the per-
formed procedure (anastomosis/APE).

We have compared the main characteristics and short-
term outcomes between two subgroups, representing our first
100 cases versus the last 100 cases. We have chosen this
method as a pragmatic and simple way to explore the poten-
tial advances, which might have been achieved with time.
The first 100 cases were operated on between December
2013 and June 2016; the second 100 cases were operated on
between July 2016 and July 2019.

Statistical analysis

Numerical data are presented as means with standard devia-
tion where relevant and categorical data are presented as
numbers with percentages. A y* test was used to compare
nominal categorical variables, and Student’s z-test was used
to compare quantitative variables. We conducted a binary
logistic regression analysis to define predictors of anasto-
motic leakage, incomplete TME specimens, CRM positivity,
and local recurrence. We have plotted the cumulative sum
(CUSUM) charts to determine the learning curve. A P value
of <0.05 for variables in the equation of the analysis was
considered statistically significant. We used the statistical
software package SPSS version 24 for calculations (IBM
Corp. Released 2016. IBM SPSS Statistics for Windows,
Version 24.0. Armonk, NY: IBM Corp.).

Results

We have performed 200 hybrid TaTME procedures from
December 2013 through July 2019. Table 1 shows patient
and tumor characteristics. Among 60 APE procedures, five
were as rescue procedures in the otherwise planned anasto-
mosis; of these, two were due to intraoperative bleeding and
three were due to technical difficulty in the lower part of the
pelvis. One urethral injury occurred during the transanal part
in a patient who had received neoadjuvant chemoradiation.
Transabdominal specimen extraction was done in 38 (19%)
patients, of whom five had APE procedures. We performed
a side-end anastomosis in 80% of cases. Tables 2 and 3 show
the operative details.

Postoperative surgical complications occurred in 49
(24.5%) patients. Among 140 patients with an anastomo-
sis, leakage occurred in 13 (9.3%) patients. Management of
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Table 1 Patient and tumor characteristics

Table 2 Operative details

Gender, number (%)

Female 53 (26.5)
Male 147 (73.5)
Age, years, years (+SD) 67 (10.212)
BMI, mean (+SD) 26.7 (4.341)

ASA score, number (%)

ASA 1 72 (36)

ASA 2 97 (48.5)

ASA 3 31 (15.5)
WHO performance status, number (%)

PSO 149 (74.5)

PS 1 43 (21.5)

PS2 8 (4)
Previous abdominal surgery, number (%)

Yes 42 (21)

No 158 (79)
Tumor height from anal verge, cm, mean (+ SD) 7.86 (1.859)
Tumor localization in the lumen, number (%)

Anterior 35 (17.5)

Posterior 29 (14.5)

Left 22 (11)

Right 28 (14)
Circumferential 86 (43)
Tumor size, mm, mean (+ SD) 38.64 (15.087)
Clinical TNM status, T, number (%)

Tl 9 (4.5)

T2 77 (38.5)

T3 105 (52.5)

T4 9 (4.5)
Clinical TNM status, N, number (%)

NO 142 (71)

N1 24 (12)

N2 34 (17)
Clinical TNM status, M, number (%)

MO 187 (93.5)

Ml 13 (6.5)
Preoperative neoadjuvant treatment, number (%)

Short course radiotherapy 4(2)

Long course chemoradiation 36 (18)

Chemotherapy alone 4(2)

Procedure performed, number (%)

Low anterior resection 140 (70)

Intersphincteric APE 60 (30)
Splenic flexure mobilization, number (%)

Yes 93 (46.5)

No 107 (53.5)

Operating time, minutes, mean (+SD)
Total

285.55 (63.334)

Transanal part 69.66 (30.852)
Blood loss, milliliters, mean (+ SD) 79 (125.05)
Intraoperative complications, number (%)

Total 18 (9)

Bleeding 12 (6)

Bowel perforation (abdominal part) 2()

Bowel perforation (transanal part) 2()

Bladder injury 2(1)

Urethral injury 1(0.5)
Extraction site, number (%)

Transanal/through perineal wound 162 (81)

Suprapubic incision 38 (19)
Conversion to open surgery, number (%) 1(0.5)

The sequence of the procedure, number (%)
Abdominal-transanal 189 (94.5)
Transanal-abdominal 1(0.5)
Synchronous 10 (5)

APE abdominoperineal excision, SD standard deviation

ASA American Society of Anaesthesiologists, BMI body mass index,
T tumor, N node, M metastasis

anastomotic leakage was as follows: repeated rectal washout
(2), endosponge [15] no treatment (10), and colostomy (1).
Five patients who had anastomotic leakage ended up hav-
ing a permanent colostomy. Table 4 shows the postoperative
surgical complications, and Table 5 shows the postoperative
medical complications, which occurred in 14 (7%) patients.

In the logistic analysis, none of the following variables
was significantly associated with anastomotic leakage:

gender (P=086), BMI (P=0.984), preoperative neoadju-
vant treatment (0.664), anastomotic orientation (P =0.664)
,or the size of the circular stapler (P =0.586).

Among 140 patients with anastomosis and diverting
ileostomy, 113 underwent stoma closure. However, only
104 patients were stoma-free at the end of the follow-up
period; eight patients had a permanent colostomy, and one
patient underwent a new loop ileostomy formation. Thus,
the number of patients with a stoma was 36 (colostomy =8,
ileostomy =28).

Pathologic outcomes

The TME specimen was incomplete in 22 (11%) patients,
and the CRM was positive in 11 patients (5.5), and the DRM
was positive in one patient (0.5%). In the logistic regres-
sion analysis, the only significant independent factor for
incomplete TME specimen was a T4 tumor (P =0.004).
Gender (P=0264), BMI (P =0.438), tumor height from
the anal verge (P=0.804), intraoperative bowel perfora-
tion (P=0.055), and the performed procedure (P=0.824)
were not significant predictive factors for incomplete TME
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Table 3 Operative details of the low anterior resection subgroup

Table 4 Postoperative surgical complications

Number= 140 Complication Number (%)

Tumor height from anal verge in cm, mean (+SD) 8.26 (1.682) Anastomotic leakage (among 140 patients)

Splenic flexure mobilization, number (%) Total 13(9.3)
Yes 85 (60.7) CD2 4(2.9)
No 55(39.3) CD 3a 7(5)

Type of anastomosis, number (%) CD 3b 2(1.4)
Side-end 112 (80) Mechanical bowel obstruction
End-end 28 (20) Total 4(2)

Size (mm) of the circular stapler, number (%) CD 3b 3(1.5)
33 63 (45) CD 4a 1(0.5)
32 72 (51.5) Paralytic ileus
31 32.1) Total 13 (6.5)
28 2 (1.4) CD1 2 (D)

Height of anastomosis from anal verge in cm, number (%) CD2 9(4.5)
3 25(17.9) CD 3b 2 (D)

4 45 (32.1) Intraabdominal abscess

5 50 (35.7) CD 3b 3(1.5)
6 19 (13.6) Bleeding

7 1(0.7) Total 2(1)

Extraction site, number (%) CD2 1(0.5)
Transanal 107 (76.4) CD 4b 1(0.5)
Suprapubic incision 33 (23.6) Wound infection

SD standard deviation Total 12(6)

CD1 3(1.5)
CD2 3(1.5)

specimen. Intraoperative bowel perforation was the only ~ CD 32 525

significant positive predictive factor for positive CRM CD 3b 1(0.5)

(P<0.001). A T4 tumor was the only significant inde- ~ Stomanecrosis

pendent predictive factor for a non-successful resection CD 3b 2@

(P=0.003) (Table 6). Total 49 (24.5)

Oncologic results and survival

Following a mean follow-up of 29 months (range 1-61,+SD
15.994), the number of survived patients was 180 (90%),
of whom 162 were disease-free (81%). LR occurred in
seven patients (3.5%). All these occurred in patients with a
minimum length of follow-up of 2 years (n=150 patients,
adjusted percentage of LR=4.7%). The mean time to LR
was 24 months (range 10-45,+ SD 12.632). Metachronous
DM occurred in 24 patients (12%), and the mean time to
metastasis was 19 months (range 6-45,+SD 10.185). Four
patients who developed distant metastasis had metastatic
disease at diagnosis and underwent radical liver surgery
before rectal resection. Patients who developed LR had no
metastasis at diagnosis.

In the logistic regression analysis, anastomotic leak-
age was a significant independent factor for the occur-
rence of LR, among 140 patients who had an anastomosis
at the primary surgery (P =0.019). Gender (P =0.945),

@ Springer

CD Clavien Dindo classification of surgical complications

Table 5 Postoperative medical complications

Complication Number (%)
Myocardial infarction, total 1(0.5)
CD 3a 1(0.5)
Aspiration, total 1(0.5)
CD 3b 1(0.5)
Pneumonia, total 9(4.5)
CD2 8(4)
CD 4a 1 (0.5)
Respiratory failure, total 2(D)
CD 4a 1 (0.5)
CD5 1(0.5)
Renal failure, total 1(0.5)
CD2 1(0.5)
Total 14 (7)

CD Clavien Dindo classification of surgical complications
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Table 6 Pathologic results Table 7 Local recurrence and distant metastasis
TME specimen grade?, number (%) Outcome Number (%)
Complete 133 (66.5) Local recurrence
Nearly complete 45(22.5) Total 73.5)
Incomplete 2211 Extra luminal 2(1)
CRM, number (%) Intra and extra luminal 2(1)
CRM negative 189 (94.5) Multifocal® 3(1.5)
CRM positive 11(5.5) Distant metastasis
DRM, number (%) Total 24 (12)
DRM negative 199 (99.5) Liver 13 (6.5)
DRM positive 1(0.5) Lung 4(2)
CRM in mm, mean (range, + SD) 9.06 (0-50, 7.413) Multiple sites? 7 (3.5)
DRM in mm, mean (range, + SD) 26.27 (0-95, 16.157) Local recurrence and distant metastasis 6(4)
Successful resection rate, number (%) Local recurrence and liver metastasis 1(0.6)
Resection successful 172 (36) Local recurrence and lung metastasis 1(0.6)
Resection not successful 28 (14) Local recurrence with both liver and lung metastasis 4 (2.8)
Pathology staging, T, number (%) Total 25 (12.5)
TO 7(3.5)
T1 16 (8) *Multiple foci in the pelvis
™ 65 (32.5) bLung, liver, and carcinomatosis
T3 105 (52.5)
T4 7(3.5) .
Pathologic staging, N, number (%) Learnlng curve
NO 130 (65)
NI 44 22) Figure 1 shows the CUSUM chart for the total operating
N2 26 (13) time. The chart shows a decrease in the total operating time

#According to Quirke et al.: TME total mesorectal excision, CRM cir-
cumferential resection margin, DRM distal resection margin, 7" tumor,
N node

BMI (P =0.632), preoperative neoadjuvant therapy
(P =0.997), quality of TME specimen (P =0.820), rates
of positive CRM (P =0.208), T4 tumor (P =0.999), rates
of retrieved positive lymph nodes (P =0.073), tumor
height (P =0.315), extraction site (P =0.516), and the
performed procedure (P =0.183) were not positive pre-
dictive factors for LR (Table 7).

Comparison of the early versus late period

During the second period of our experience, we per-
formed a low anterior resection in 81% of patients. This
was significantly higher than 59% in the first period
(P=0.001). The operating time for the transanal part
was significantly shorter in the second period (P <0.001).
We found no statistically significant differences between
the two periods for the other main short-term outcomes.
Table 8 shows these comparisons.

in case 140. Prior to that, the operating time tends to lie in
the upper limits, with an “out of control” pike at case 133
and 134. Figure 2 shows the CUSUM chart for the transa-
nal part of the procedure, which decreases significantly in
case 151 and afterward and falls below the average. The
chart shows a steady decrease in the operating time for the
transanal part from case 96. The intraoperative blood loss is
shown in Fig. 3, where the blood loss was “out of control”
on several occasions, the last of which at case 139, after
which the blood loss was generally less than that in the pre-
vious period. In accordance with findings in Table 8, these
results indicate proficiency acquisition in the second half of
our experience, translated into stability in some important
outcomes.

Discussion

This was an audit of a single-center experience with a
consecutive large number of TAaTME procedures. We have
shown that the procedure is feasible and safe in accordance
with the literature and our own previous experience [2, 3,
16]. The application of such a demanding approach for
patients with mid- and low-rectal cancer was in accordance
with expert recommendations [17]. The rates of intraop-
erative complications were in accordance with the litera-
ture [16, 18], especially severe complications like urethral
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Table 8 The main
characteristics and primary
short-term outcomes compared
between first and second periods

Fig.1 CUSUM chart for total
operating time

@ Springer

Variable/outcome Cases 1-100 Cases 101-200 P value
Gender, number 0.873
Female 27 26
Male 73 74
BMI, mean (+SD) 26 (£4.359) 27 (+4.244) 0.793
Tumor height from anal verge, cm, mean (+ SD) 7.6 (£1.917) 8.12 (= 1.771) 0.219
Procedure performed, number (%) 0.001
Low anterior resection 59 81
Intersphincteric APE 41 19
Operating time, minutes, mean (+SD)
Total 289.39 (+63.514) 281.70 (+63.237)  0.392
Transanal part 85.41 (£28.771) 53.90 (£24.169) <0.001
Blood loss, ml, mean (+ SD) 95.85 (+120.958) 63.24 (+127.599)  0.069
Intraoperative complications, number 13 5 0.048
Anastomotic leakage (among 140 patients), number (%) 4/59 (6.8) 9/81 (11) 0.383
TME specimen grade®, number 0.900
Complete 67 66
Nearly complete 23 22
Incomplete 10 12
CRM, number 1.000
CRM negative 94 95
CRM positive 6 5
Successful resection rate, number 0.419
Resection successful 87 85
Resection not successful 13 15
SD standard deviation, BMI body mass index, CRM circumferential margin
CUSUM analysis for total operating time
300 R
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An estimated historical parameter is used in the calculations.
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Fig.2 CUSUM chart for transa-
nal operating time

CUSUM analysis for transanal operating time

250
£
a
Py UCL=124
2
s
0 0 0
=
g
O LCL=-124
-250
-500
1 21 41 61 81 101 121 141 161 181
Sample
An estimated historical parameter is used in the calculations.
Fig.3 CUSUM chart for intra- CUSUM analysis for intraoperative blood loss
operative blood loss
750
500 . 1 uCL=476
£
S
w
o 250
2 4
R
i)
£
s © 0
O
-250
-500 LCL=-476
1 21 41 61 81 101 121 141 161 181
Sample

An estimated historical parameter is used in the calculations.

injury, which occurred in one patient. No incidence of
Carbon Dioxide (CO2) embolism occurred, a complication
that was previously reported in association with TaTME
[19]. The conversion rate was almost negligible (0.5%).
Four patients had an intraoperative bowel perforation. In
two cases, the perforation occurred during the transanal
phase of the procedure. Perforation is a severe complica-
tion and had a predictive effect on the rate of non-radical

surgery in this study, but not on LR, and has been identi-
fied as a significant risk factor for LR [20].

The rates of postoperative surgical and medical com-
plications were in accordance with the literature [21]. The
rate of anastomotic leakage was likewise within the known
range in the literature and lower than anastomotic leak rate
reported by Penna et al. from the international TaTME reg-
istry [22]. Most leaks were mild and treated without the
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need for anastomosis takedown. Our rate of complete speci-
mens was not very high. However, the rate of complete and
nearly complete specimens was 89%. One explanation is
our routine transanal extraction whenever this is possible,
which could tear the specimens leading to a higher rate of
incomplete and nearly complete TME specimens. The rate of
positive CRM of 5.5% is to be considered acceptable and in
accordance with the literature, and probably slightly higher
than selected cases in the international registry [16, 23]. The
rate of successful resection was lower in open and laparo-
scopic rectal surgery, in accordance with our own previous
results [3, 13, 24]. One explanation is the relatively high rate
of incomplete specimens in this study.

Seven patients in this study had LR, which, for patients
with a follow-up length of at least 2 years, is equal to 4.7%.
Anastomotic leakage had a predictive effect on LR. This rate
is in accordance with the literature. One of these cases was
published earlier [25]. There have been improvements in
rates of LR and survival. Bill Heald, who introduced TME
in the late 1970s and early 1980s, made the most critical
change and could show dramatic improvements [26-28].

While the minimally invasive approach is the standard
way to perform TME in large parts of the globe, the very
same original TME principles are applied at this time. It is
the oncologic safety of Bill Herald’s TME, which remains
the primary outcome to be valued highest when a new proce-
dure is introduced. Minimal invasive laparoscopic and robot-
assisted laparoscopic surgery are well established, mainly
due to the reproducible results and robust evidence [29-32].
However, the “non-inferiority” of laparoscopic surgery has
been questioned in two recent randomized trials [13, 24,
33]. The main challenges in rectal cancer surgery remain
the lowermost part of the operative field, leading to conver-
sion and inferior oncological outcomes [20, 34, 35]. Robot-
assisted laparoscopic surgery probably overcomes some of
the difficulties and yet to be proved [36]. The critical point
is perhaps the direction of dissection and not the way of it,
in other words, “from where” and not “by what” we perform
the dissection. A very old method that was practiced in over
a 100 years that is “dissection from below” is now being
explored, utilizing a new technology. Funahashi et al. [37]
reported a new procedure in 2009, where some dissection
was done through the transanal route, followed by laparo-
scopic dissection, thus allowing for the most difficult lower
part to be done from below where the surgeon is closest to
the operative field. The results were quite acceptable. Denost
et al. [38] have randomized 100 patients to either transanal
or abdominal dissection of the lowermost part of the rec-
tum and found improved short-term pathological outcomes,
although this could not be translated to an improvement in
local recurrence rate [39].

Since Buess developed his transanal endoscopic micro-
surgery (TEM) procedure for small rectal lesions in the early
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1980s [40], several experimental studies explored the possi-
bility of utilities beyond local excision [41, 42]. These and
several other studies showed promising results in terms of
feasibility in dissecting through a transanal platform using
standard laparoscopic instruments. In the last decade, flex-
ible transanal platforms are used to perform local excisions,
and parts of TME procedures, the so-called hybrid procedure
TaTME. With hundreds of reports on its feasibility in clinical
practice [2, 3, 21, 43, 44] and thousands of patients treated this
way [16, 22], the safety and effectivity regarding short-term
outcomes are well established.

The oncologic safety of TaTME is, on the other hand, not
established yet. Concerns about early recurrence have led to
the abandonment of TaTME in at least one country [45]. Hol
et al. [46] have reported quite acceptable long-term results.
Roodbeen et al. [47] have reported a low recurrence rate after
TaTME from expert centers. Thus, no definite alarming data
are yet available, and long-term results from centers with the
most extensive experience would add more evidence, and
clarify whether TATME is the new gold standard [48]

This study had several limitations. Although it is a prospec-
tive study in the sense of data collection and a systematically
maintained database, it is not a randomized study. We believe,
however, that we had no missing data due to a quite well-estab-
lished electronic chart system, regular multidisciplinary meet-
ings, and a systematic method of clinical, radiological, and
endoscopic controls for patients with rectal cancer. Another
limitation is the absence of a control group, though this was
done in our previous publication [3]. The follow-up period was
probably not long enough, although 150 patients had at least 2
years of follow-up. This is essential as most recurrences occur
during the first 2 years after rectal cancer surgery, and even
earlier after TaTME [45].

Conclusion

This study showed that TaTME is feasible, safe, and had
acceptable short-term outcomes and an acceptable rate of LR.
Studies with longer follow-up are to be awaited.
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