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Purpose. The transanal total mesorectal excision (TaTME) technique pro-
vides excellent visualization of the lower pelvis and dissection of the me-
sorectal fascia plane. To date, few observational studies have analyzed the
TaTME learning curve, and published studies have either examined sin-
gle-team or mixed two-team operations. Hence, we report on the learning
curve and advantages of two-team TaTME at our institute.

Methods. Data were retrospectively collected from an institutional data-
base. We collected data on preoperative, perioperative, and postoperative
parameters. A learning curve analysis was performed by applying the cu-
mulative sum method to estimate cutoff values. We compared a prepro-
ficiency group and a postproficiency group.

Results. We analyzed 36 patients, 21 (58%) male, and their median age
was 61 years. Of these patients, 3 (8.3%), 3 (8.3%), 29 (80.6%), and 1
(2.8%) had stage I-IV rectal cancer, respectively. The mean operation time
was 199 min, and a decrease in operation time occurred after the 10th case.
No intraoperative adverse events or conversion occurred. The 2 groups
were not significantly different in any parameters, including their 30-day
postoperative complications and readmission. The rates of major post-
operative complications were similar, and their anastomotic leakage and
stenosis rates did not differ significantly.

Conclusions. Two-team TaTME is a complex technique for which at least
10 cases are required to achieve proficiency, defined as high-quality total
mesorectal excision in which the operative duration is reasonably short.

[J Soc Colon Rectal Surgeon (Taiwan) 2023;34:200-207]

he transanal total mesorectal excision (TaTME)

technique, which was proposed in 2009 by Funa-
hashi et al., provides excellent visualization of the
lower pelvis and the dissection of the mesorectal fas-
cia plane.' This surgical method is preferred for pa-
tients with obesity or a narrow pelvis. Relative to the
conventional method, TaTME produced more favor-
able short-term outcomes but made no difference to
oncological outcomes. Because of the surgical chal-
lenges of TaTME, the incidence of incorrect plane dis-

section in patients was reported to be 7.8%, and the re-
ported incidence of intraoperative technical problems
during operations was 39.3%.>

High proficiency in TaTME resulted in fewer post-
operative complications and less intraoperation conver-
sion to laparoscopic total mesorectal excision (TME).?
Because patient-related outcomes are directly corre-
lated with an operating surgeon’s experience, the train-
ing and monitoring of TaTME skills should be empha-
sized to reduce the risk of postoperative complica-
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tions during the period in which a surgeon’s TaTME
skills are improving. To date, few observational stud-
ies have analyzed the TaTME learning curve, and the
published studies have either examined one-team or
mixture of one-team and two-team operation.*®
Herein, we report on the learning curve and the
advantages of two-team TaTME at our institute.

Materials and Methods
Data source

A retrospective cohort study of two-team TaTME
operation conducted at the medical center Changhua
Christian Hospital was performed.

Patient selection

Thirty-six patients underwent elective TaTME for
rectal cancer between May 2018 and April 2022 at the
hospital. All these patients’ data were included and
retrospectively analyzed. These patients all underwent
TaTME because of neoplasm.

Data collection

Data were retrospectively collected from an insti-
tutional database. The collected data comprised sex,
age, body mass index, history of abdominal surgery,
Charlson comorbidity index (CCI), American Society
of Anesthesiology (ASA) score, preoperative tumor
stage, preoperative neoadjuvant treatment, preopera-
tive hemoglobin concentration, preoperative albumin
concentration, interspinous distance (measured through
magnetic resonance imaging (MRI) or computed to-
mography (CT)), distance of the tumor from the anal
verge (measured through colonoscopy), operative time,
blood loss, conversion, tumor maximum dimension,
p/yp stage, distance from the distal margin in patho-
logical staging, circumferential resection margin (CRM)
status, evaluated lymph nodes, postoperative hospital
stay, 30-day postoperative complications, 30-day post-
operative morbidities, reoperation, presence of ana-
stomotic leakage according to the definition provided

by the International Study Group of Rectal Cancer,’
presence of anastomotic stenosis, and readmission.
The stage of each tumor was determined per the 8th
edition of the American Joint Committee on Cancer-
tumor, lymph node, metastasis (AJCC-TNM) classifi-
cation. Thirty-day postoperative complications were
classified per the Clavien-Dindo classification sys-
tem; a major postoperative complication was defined
as a grade 3-5 complication. Postoperative leakage
was defined per the definition established by the Inter-
national Study Group of Rectal Cancer. A positive
CRM was defined as CRM < 1 mm.

Perioperative preparation

Before surgery, all patients underwent colono-
scopy and bowel preparation. Through a positioning
device system, the patients were positioned in a li-
thotomy position and received general anesthesia. Pro-
phylactic antibiotic was administered 30 min before
skin incision. A Foley catheter was inserted to moni-
tor fluid input and output.

Surgical technique

The surgeons examined in the present study had
extensive experience in colorectal surgery (both mini-
mally invasive and open surgeries). All transanal pro-
cedures were performed by two colorectal surgeons
(Y-Y C and K-C W), and transabdominal procedure
was performed by a colorectal surgeon. Ileostomy was
performed for most patients.

The laparoscopic procedure was performed by
following the standard steps for a laparoscopic ante-
rior resection as follows: a vascular approach to the
inferior mesenteric artery, medial to lateral mesocolic
mobilization, and release of the splenic flexure and
upper mesorectal dissection to the peritoneal reflec-
tion. The transanal component of the procedure was
conducted simultaneously. A Lonestar® retractor was
placed to efface the anal canal, and a GelPOINT® Path
Transanal Access Platform was applied. A closed purse
string was created with 2-0 prolene below the tumor
level, and the purse string was secured airtight. The
rectal wall was incised circumferentially with a mono-
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polar cautery, and a full-thickness division of the rec-
tal wall was performed. The mesorectal plane was
then dissected from the bottom-up until a rendezvous
occurred. Particular attention was paid to preserving
the integrity of the surrounding structures. Each spec-
imen was extracted transabdominally. Reconstruction
was achieved with a transanal-circular-stapler colo-
anal anastomosis and a diverting loop ileostomy.

Statistical analysis

For patient characteristics, data were collected on
age, sex, body mass index, history of laparotomy, CCI,
clinical tumor node metastasis stage (0-4), neoadju-
vant treatment (yes or no), ASA score, preoperative
neoadjuvant treatment, preoperative hemoglobin con-
centration, preoperative albumin concentration, inter-
spinous distance, and distance of a tumor from the
anal verge. The outcome measures were distance of
tumor from the anal verge (as measured through colo-
noscopy), operative time, operative blood loss, TaTME
conversion to open, maximum dimensions of tumor,
tumor staging (p/yp stage (1-4)), tumor resection mar-
gin (distance from the distal margin during pathologi-
cal staging), CRM status, number of lymph nodes (as
determined through an evaluation), postoperative hos-

Table 1. Baseline demography and clinical characteristics

pital stay, 30-day postoperative complications, Clavien-
Dindo classification grade (1-5), need for reoperation,
presence and severity of anastomotic leakage, pre-
sence of anastomotic stenosis, and readmission. Sta-
tistical analyses were performed using SPSS software
(version 25). Continuous data are expressed as the
mean * standard deviation or median (interquartile
range (IQR)), and categorical proportions are expressed
as number (percentage).

A learning curve analysis was performed by ap-
plying the cumulative sum method to estimate the cut-
off values for the number of procedures required for
ability to stabilize. We divided the included patients
into a pre-proficiency group and a post-proficiency
group to determine their differences.

Result
Patients

The present study examined 36 patients who un-
derwent TaTME, which was performed together by
two experienced colorectal surgeons. The characteris-
tics of the patients are presented in Table 1. Of the pa-
tients, 21 (58%) were male, the median age was 61

Overall (N=36) Pre-proficiency (N = 10) Post-proficiency (N =26) p-value

Age 6112 70+9 5811 <0.01
Male gender 21 (58%) 5 (50%) 16 (61.5%) 0.53
Body mass index (kg/m?) 23.8+4.2 224+39 243142 0.30*
Abdominal surgery history 7 (19.4%) 2 (20%) 5(19.2%) 0.96
Charlson comorbidity index, median (IQR) 5(3-5) 5 (5-6) 4 (3-5) 0.11
Preoperative Hb (g/dl) 128+ 1.9 132+£1.9 12619 0.43*
Preoperative albumin (g/dl) 4+0.5 35%£0.6 42+04 <0.01*
Interspinous distance (mm) 949 +12.3 93.6 £ 15.7 96.4 +10.7 0.57*
ASA, median (IQR) 2 (2-3) 2.5(2-3) 2 (2-3) 0.82
Clinical stage

1 3 (8.3%) 2 (20%) 1 (3.8%) 0.36

2 3 (8.3%) 0 (0%) 3 (11.5%)

3 29 (80.6%) 7 (70%) 22 (84.6%)

4 1(2.8%) 1 (10%) 0(0)
Neoadjuvant therapy 24 (66.8%) 4 (40%) 20 (76.9%) 0.04

Abbreviation: Hb, hemoglobin.

Data are presented as number (%), mean + standard deviation, or median (range).

* Mann-Whitney U test.
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years, and 19.4% had prior abdominal surgery, which
in most cases was related to gynecological operations.
Twenty-four (66.8%) patients required neoadjuvant
treatment. In accordance with the AJCC classification
standards, 3 (8.3%), 3 (8.3%), 29 (80.6%), and 1 (2.8%)
patients had stage I-IV rectal cancer, respectively.

Analysis of cumulative sum (CUSUM)
charts

The mean operation time was 199 min. A signifi-
cant decrease in operation time occurred after the 10th
case (Fig. 1). Thus, we inferred that at least 10 surgi-
cal cases were required to stabilize the learning curve,
and we divided our patients into two groups, namely
the pre-proficiency group (first 10 patients) and post-
proficiency group (remaining 28 patients).

Subgroup analysis

The median overall operative time was 199 min.
No intraoperative adverse events or surgical method

Table 2. Perioperative and postoperative outcomes

conversion occurred. The intraoperative blood loss of
the two groups was comparable (p = 0.93). Postopera-
tive complications occurred in 22.2% of the patients
(Table 2), and the two groups did not exhibit a sig-
nificant difference in this regard (p = 0.49). The two
groups’ 30-day readmission rates did not differ signif-
icantly (p = 0.89). The median overall hospital length
of stay was 6 days, and the length of stay of the two
groups was comparable (p = 0.88).

cusum

150

100

-100

Ajusted operative time, min

-150

200
Cumulative number of TaTME

Fig. 1. CUSUM curve for operative time.

Overall (N = 36) Pre-proficiency (N = 10)  Post-proficiency (N =26)  p-value

Mean operative time (mins) 199 £ 36 215149 193 £ 28 0.24*
Median EBL, mL, median (IQR) 100 (30-137) 75 (45-112) 100 (30-150) 0.93*
Evaluated lymph node 2011 14+7 22+£12 0.16*
Tumor max size (cm) 3+3.1 32£2.0 30+34 0.36%*
Distal margin (cm) 1.7+14 1.5+1.0 1.9+15 0.69*
CRM involvement 1(2.8%) 1 (10%) 0(0) 0.28
p/yp stage

Complete response/Stage 0 6 (16.7%) 0 (0) 6 (23.1%) 0.25

1 6 (16.7%) 2 (20%) 4 (15.7%)

2 8 (22.2%) 0(0) 8(26.9%)

3 14 (38.9%) 6 (60%) 8(30.8%)

4 2 (5.6%) 1 (10%) 1 (3.8%)
Median total LOS, median (IQR) 6 (6-7) 6 (6-8.5) 6 (6-7.3) 0.88%
30-day readmissions 4 (11.1%) 1 (10%) 3 (11.5%) 0.89
Major complication 3 (8.3%) 1 (10%) 2 (7.7%) 0.82
30-day postoperative complications 8 (22.2%) 3 (30%) 5(19.2%) 0.49
Clavien-Dindo grade

0 28 (77.7%) 7 (70%) 21 (80.8%) 0.68

1 1(2.8%) 0(0) 1 (3.8%)

2 4 (11.1%) 2 (20%) 2 (7.7%)

3 3 (8.3%) 1 (10%) 2 (7.7%)

4 0 (0%) 0(0) 0(0)
Anastomotic leakage 2 (5.6%) 1 (10%) 1(3.8%) 0.47
Anastomotic stenosis 1(2.8%) 0(0) 1(3.7%) 0.53

Abbreviation: EBL, estimated blood loss.

Data are presented as number (%), mean =+ standard deviation, or median (range).

* Mann-Whitney U test.
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The two groups’ outcomes were similar with re-
spect to their 30-day postoperative complications, re-
admission, and major postoperative complications.
Furthermore, the two groups did not differ significantly
with respect to the presence of anastomotic leakage or
stenosis or their reoperation rate.

The pathological outcomes of the patients were
stable. One patient in the pre-proficiency group had
positive CRM. The number of lymph nodes evaluated
was more than 12; the post-proficiency group had
more evaluated lymph nodes than the pre-proficiency
group, but the difference was nonsignificant. The mean
maximum tumor size was 3 cm.

Discussion

TaTME was proposed to improve the dissection of
middle and lower rectal cancers. However, this tech-
nique’s oncological safety and technical difficulty are
debated by some proctologists. Two-team TaTME may
reduce the difficulty and ease of learning the techni-
que. Though there are some literatures about learning
curve of two-team operation, they still included one-
team till technique evolved.® To the best of our knowl-
edge, the present study is the first to evaluate the learn-
ing curve for two-team TaTME. We observed a sig-
nificant decrease in operative time after the first 10
cases. Relative to the one-team model, the two-team
model reduces the operative time and conversion rate
of TaTME. The median operative time for the one-
team model in a previous study was 210 min, whereas
in the present study, the two-team model yielded a
mean operative time of 193 min.” Nguyen et al. com-
pared the TaTME outcomes achieved through the one-
team and two-team models. For the two-team model,
the TATME operation time taken was 180 min.'" In a
systemic review conducted by Deijen, the weighted
mean operative time was 264.5 (range, 204-360) min
and 209.8 (range, 166-369) min for the one-team and
two-team models, respectively.!! The results of our
post-proficiency group analysis are comparable to
those of other studies. Analyses of the pre-proficiency
and post-proficiency groups did not reveal any sig-
nificant differences. This may have been due to our

small case numbers; nevertheless, a shorter operative
time was achieved through the two-team model. A
study revealed 40-50 cases as the turning point for the
one-team model, and close supervision is reportedly
required.® The two-team model has two advantages,
namely the ability of a surgeon to discuss and confirm
matters with their partner and the ability to perform
countertraction intraoperatively to ease dissection.
Furthermore, the two-team TaTME and one-team
TaTME models were discovered to result in similar
pathological characteristics.!”

In regard to safety and feasibility, findings suggest
that relative to low-volume centers, high-volume cen-
ters that perform more than 30 cases have fewer cases
of CRM involvement, surgical conversions, and ma-
jor complications while also having shorter operative
times and lower rates of local recurrence.!’ Although
we examined only a small number of cases, our results
are comparable to those of high-volume centers.

Four patients were readmitted within the postop-
erative 30-day period; 2 patients had urinary tract in-
fection, 1 patient had an ileostomy prolapse, and 1 pa-
tient experienced acute renal failure. A meta-analysis
reported an ileostomy prolapse rate of 2%.!? In the
present study, 1 patient (2.7%) experienced an ileo-
stomy prolapse caused by intestinal obstruction. A
study reported that the rate of high ileostomy output
was approximately 4%.'? Chronic kidney disease is a
risk factor for high ileostomy output. In our study, the
patient who experienced high output and urinary tract
infection had chronic kidney disease.

High-quality TME involving laparoscopy is a te-
chnically demanding procedure, especially for tumors
in the lower two-thirds of the rectum. Circumferential
resection margin is a surgical resection metric that is
related to local recurrence. The CRM rates associated
with laparoscopy varied from 4% to 16% in the CO-
LOR II trial and the MRC CLASICC trial.'*'* There-
fore, TaTME was developed and proposed to provide
more favorable results for the dissection of the distal
rectum.”® A pooled network meta-analysis revealed
that TaTME was equivalent to laparoscopic TME in
terms of their outcomes. The positive CRM rate for
TaTME was 4.7%.'¢ In the present study, one positive
CRM of TaTME occurred only in our pre-proficiency
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group. However, the results of the present study were
limited by its small sample and the examined patient
characteristics. Notably, the post-proficiency group
was more likely to undergo neoadjuvant therapy and
achieved more pathological complete responses rela-
tive to the pre-proficiency group.

The presence of anastomotic leakage after rectal
surgery is a major postoperative complication and is as-
sociated with increased risk of morbidity. In a study of
100 patients (85 with anastomosis) who were treated
by a single surgeon, Caycedo-Marulanda et al. reported
that the 50th procedure was the turning point, after
which a 50% improvement in anastomosis leakage rate
was observed.® The leakage rate within 30 days of ana-
stomotic reconstruction performed through the one-
team model was 7.1%. TaTME did not differ signifi-
cantly from laparoscopic TME in terms of the presence
of anastomotic leakage or chronic presacral sinus. In one
study, the reported anastomosis leakage rate (including
late anastomosis leakage) was 15.8%.!” The present
study obtained an anastomosis leakage rate of 5.6%, and
all the patients with this condition were hospitalized
patients who did not undergo operation treatment.

The present study has several limitations. First,
the analyzed data were sourced from a single high-
volume specialist center with surgeons who were ex-
perienced in transanal surgery. Therefore, the results
of the present study may not be generalizable to all in-
stitutions. Second, the present study was a single-cen-
ter study, and the number of patients included was
small, especially with respect to the pre-proficiency
group. The subgroup analysis was limited by the in-
sufficient power for demonstrating differences in po-
stoperative complications.
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