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Background: The aim of this study is to assess postoperative morbidity and mortality in tumors with a
proximal margin 15 cm or more from the anal verge operated with transanal endoscopic microsurgery
(TEM).

Methods: This observational study of consecutive rectal tumor patients undergoing TEM was carried out
from July 2004 to June 2017. We compared the results of rectal tumors at distances of >15 cm (group A)
and <15 cm (group B) from the anal verge.

Results: During the study period 667 patients were included: 118 in group A and 549 in group B. In the
comparative analysis there were no significant differences in morbidity (p = 0.23), mortality (p = 0.32) or
free margin involvement (p = 0.545). Differences were observed in terms of lesion size (p <0.001),
surgical time (p <0.001) and peritoneal cavity perforation, which were all increased in group A.
Conclusion: TEM for lesions in the rectosigmoid junction is feasible and is not associated with higher

morbidity or mortality.

© 2018 Elsevier Inc. All rights reserved.

Introduction

Traditionally, an abdominal approach has been used in tumors of
the rectosigmoid junction. Anterior resection (either high, or, less
frequently, low) is performed in conjunction with anastomosis,
either via laparoscopy or laparotomy. These techniques have
morbidity rates of up to 33% and a mortality rate of 2%," with occa-
sional ostomy, a risk of anastomotic dehiscence and genito-urinary
alterations or sexual dysfunction in up to 20—30% of patients.” ©
Transanal endoscopic microsurgery (TEM), introduced by Buess’ in
the 1980s, is a minimally invasive surgical technique that facilitates
excision of rectal tumors up to 20 cm from the anal verge.

In abdominal rectal surgery, tumors are usually measured in
terms of the distance from the distal margin of the lesion to the anal
verge. However, in TEM the reference point should be the proximal
margin of the lesion, the one farthest from the anal verge, since this
is the highest point that the local excision must reach.

In the early days of the TEM technique, lesions on the anterior or
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lateral surfaces of the rectum at heights of 12—15cm were
considered unsuitable for excision because of the risk of perforation
into the peritoneal cavity.® In this situation, inadequate repair may
cause postoperative fecaloid peritonitis. Another theoretical risk is
the worsening of the cancer prognosis due to a possible seeding of
cancer cells inside the peritoneum.

As the experience with the technique has increased over the
years, reductions in morbidity and complications have been re-
ported'® and new indications for TEM have been published."
However, the local excision of rectal tumors in the upper rectum,
its intraperitoneal segment or the rectosigmoid junction (that is, at
heights above 15 cm) remains controversial. TEM may be a good
alternative in frail patients in whom abdominal surgery represents
a high risk; however, the few studies of the subject carried out so
far have only included small groups and their results have been
inconsistent.”?~1°

Our group has many years of experience in transanal endoscopic
surgery. We believe that suturing of the defect after TEM is
mandatory, especially in lesions in the upper third of the rectum
and the rectosigmoid junction. We also contend that primary repair
of a perforation into the peritoneal cavity need not entail a greater
complication rate.
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The aim of this study is to assess immediate postoperative
morbidity and mortality of tumors with a proximal margin 15 cm or
more from the anal verge in patients operated with TEM, and to
compare the results with those recorded in lesions at lower heights.

Materials and methods
Design

Observational study with collection of prospective data from
July 2004 to June 2017. The data obtained from all consecutive
patients undergoing TEM were analyzed. Patients were assigned to
group A (rectal tumors with proximal margin >15 cm from the anal
verge) or group B (rectal tumors with proximal margin <15 cm
from the anal verge), and data from the two groups were compared.

Patients

Candidates for TEM underwent the preoperative study included
in the protocol'”: clinical history with rectal examination, colo-
noscopy and biopsy, rectal examination, rigid rectoscopy, endor-
ectal ultrasound (u) and pelvic magnetic resonance imaging (mri),
sphincter function test (Wexner'®) and anal manometry if the
Wexner score was 6 or above. If the biopsy indicated adenocarci-
noma, chest x-ray and abdominal CT were performed and onco-
logical markers CEA and CA 19.9 assessed. After the preoperative
study, patients were classified into five groups: group I with cura-
tive intent (benign tumor, u-mriT0O-1 and u-mriNO); group II, with
curative intent (low grade adenocarcinomas, u-mriTO-1 and u-
mriN0); group III, consensus indication (low-grade adenocarci-
nomas, u-mriT2 and u-mriNO, who reject radical surgery); group
IV, palliative (adenocarcinomas of any stage with palliative indi-
cation) and group V, atypical indications."!

The height and size of the lesion were defined by rigid recto-
scopy, which confirmed the lesion's location according to quadrant
and determined its upper and lower margins.

Inclusion criteria

Patients undergoing TEM for rectal lesion (indication groups I to
IV), and size limits of three quadrants, or four quadrants but very
short in length were divided into two groups:

Group A: All patients undergoing TEM with proximal margin of
the tumor 15 cm or more from the anal verge. Group B: patients
undergoing TEM with the upper margin of the lesion less than
15 cm from the anal verge.

Exclusion criteria

Atypical indications of TEM (with the exception of neuroendo-
crine tumors, which were included).

Surgical technique

All patients scheduled for TEM underwent mechanical prepa-
ration of the colon prior to surgery according to our service's pro-
tocol.”” All were operated by the colorectal surgery unit team,
which consists of five surgeons. The position of the patient on the
operating table was determined by the quadrant affected. The
techniques used for local excision were TEM® (Richard Wolf, Knit-
tlingen, Germany) or transanal endoscopic surgery (TEO®) (Karl
Storz GmbH, Tiittlingen, Germany)."” In all cases, full-thickness
excision of the rectal wall was performed as previously described,
and the defect was closed with a continuous PDS 3/0 suture.!”

Three different ways were used to reach lesions at heights above

15 cm using TEM/TEO. The choice of technique depended mainly on
the characteristics of the lesion and the surgeon's preference:

Intussusception of the lesion inside the rectoscope, indicated in
small lesions (less than 3 cm in diameter and located between 4 and
5 cm above the rectosigmoid junction). With the 20-cm TEM/TEO
rectoscope in place above the rectosigmoid junction, the healthy
mucosa is pulled proximally to the lesion with the forceps towards
the rectoscope, in the same way as in an intussusception. Main-
taining the traction inside the rectoscope, the lesion is excised and
the defect sutured (video 1).

Supplementary video related to this article can be found at
https://doi.org/10.1016/j.amjsurg.2018.04.014.

Rectoscope advancement technique, indicated in large lesions
that advance from the rectum to the rectosigmoid junction. With
the 20-cm rectoscope, full-thickness wall excision is started and the
rectoscope is moved forward to the proximal part of the lesion. This
approach is indicated in wide rectosigmoid junctions that allow the
introduction of the rectoscope beyond the rectum. It is important to
keep the patient in the Trendelenburg position so that the lesion is
inserted inside the sigma as we remove it and does not block the
view inside the rectoscope. Subsequently, the defect is sutured. To
facilitate closure, the pneumorectum pressure is decreased from
12-14 mmHg to 8—10 mmHg with several continuous sutures
(video 2).

Supplementary video related to this article can be found at
https://doi.org/10.1016/j.amjsurg.2018.04.014.

Combined rectovision® (Karl Storz GmbH, Tiittlingen, Germany)
and TEO®. This approach is indicated mainly in small lesions located
above 20—22 cm, with narrow rectosigmoid junctions less than
4 cm in diameter which prevent the passage of the TEM/TEO rec-
toscope. The rectovision, with a length of 25 cm and a diameter of
2.5 cm, allows the creation of a traction stitch close to the lesion
through its working windows. Subsequently, with the introduction
of TEM/TEO rectoscope, we pull from the stitch and perform the
excision and suture (video 3).

Supplementary video related to this article can be found at
https://doi.org/10.1016/j.amjsurg.2018.04.014.

The excised surgical specimen is mounted with needles on a
cork base and is referred to the pathology laboratory. If there are no
complications, patients are discharged on the same day or within
24 h. Postoperative morbidity was recorded up to 30 days after
surgery, using the Clavien-Dindo classification system?® and the
Comprehensive Complication Index (CCI).?! Patients in the preop-
erative indication groups I and II (curative intent) who were > pT2
after the pathology study were rescued by radical abdominal sur-
gery in the following weeks.??

Study variables and statistical analysis

Patients' demographics, ASA (American Society of Anesthesiol-
ogists) classification of surgical indication by groups, intraoperative
findings (size, location [upper or lower margin]), surgical technique
(TEM/TEO, type of technique, surgical time, full-thickness wall
resection, perforation in the peritoneal cavity, conversion to
abdominal surgery), postoperative events (overall morbidity, clin-
ical morbidity defined by Clavien-Dindo degrees II to IV, type of
morbidity, postoperative mortality, CCI, hospital stay) and pathol-
ogy study of the specimen.

The study was approved by the local Institutional Ethics Com-
mittee (CEIC: 2016—36) and was carried out in accordance with the
Declaration of Helsinki. The STROBE guidelines for observational
studies were followed.

Data processing and analysis were performed with the IBM 21
SPSS Statistics Data Editor program. For the quantitative variables,
means (SD) were used when the distribution was considered
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normal; otherwise, the median and interquartile range (IQR) were
used. Categorical variables were reported in absolute numbers and
percentages. The parametric “t” test was used for statistical analysis
of the quantitative variables with independent groups if the con-
ditions for its application were met; otherwise, the Mann Whitney
U test was applied. For categorical variables, the Pearson y° test was
used. The results of the statistical tests are given, whenever
possible, with a 95% confidence interval (95%Cl), and p < 0.05 was
considered statistically significant.

Results

During the study period, 715 patients were treated with TEM/
TEO. Forty-eight with atypical indications were excluded, though
neuroendocrine tumors were included. Fig. 1 shows the distribu-
tion of the 667 remaining patients according to the height of the
upper margin of the lesion. Group A included 118 patients (17.7%)
and group B 549 (82.3%).

Table 1 displays the descriptive variables of patients in group A.
Thirty patients in this group were female (24.4%) and 88 male
(74.6%). Mean age was 71.3 (SD 10.4) years. The biopsy indicated
adenoma in 92 patients (78%), who were scheduled for surgery
with curative intent: this was the most frequent therapeutic indi-
cation. The median height of the upper margin of the lesion was
17 cm with an IQR of 3.6cm (range 15—26cm). In 15 patients
(12.7%), the distal margin was located in the mid-rectum (5—10 cm
from the anal verge). The median size of the lesions was 5 cm with
an IQR of 3 cm (range 1—11 cm). Lesion location by quadrant was
quite evenly distributed: the most frequent location was the pos-
terior quadrant, in 33 patients (28%). One hundred and three pa-
tients (97%) were ASA II and IIl. TEM equipment was used in 79
patients (66.9%). The most frequently performed technique was
rectoscope advancement, carried out in 95 patients (80.5%). The
resection was full-thickness wall excision in 114 patients (96.6%).
Perforation of the peritoneal cavity was performed in 28 patients
(23.7%), of whom only seven presented morbidity. None of these
patients had postoperative complications in the form of intra-
abdominal infection.

Overall morbidity in group A was 22 patients (18.6%); seven
(5.9%) presented clinical morbidity (Clavien-Dindo > II) (Table 1).
The intussusception and combined rectovision and TEO techniques
were not associated with morbidity. In the definitive pathology
study, ten of the 35 adenocarcinomas were pT>2 (eight in

Table 1
Descriptive variables in group A (>15 cm).

Variable N Patients (%)/Median, SD (range)

Sex 30 women (24.4%)

88 men (74.6%)

71.3,SD 104 (47)

Group [, Curative intent (ADN): 92 (78%)

Group I, Curative intent (ADK): 14 (11.8%)

Group III, Consensus (ADK): 4 (3.4%)

Group 1V, Palliative (ADK): 7 (5.9%)

Group V, Atypical: 1 (0.8%)

5cm, IQR 3cm (1—11cm)

Anterior: 31 (26%)

Posterior: 33 (28%)

Right lateral: 23 (20%)

Left lateral: 30 (25%)

ASA - ASA:1(0.8%)

- ASAII: 53 (45%)

- ASAIIL: 50 (42.4%)

- ASAIV: 14 (12%)

98.9 min, SD 42.3 min (215)

28 (23.7%)

TEM: 79 (66.9%)

TEO: 39 (33.1%)

Technique used - Intussusception: 15 (13%)
- Rectoscope advancement: 95 (80%)
- Rectovision + TEM/TEO: 8 (7%)

Age (years)
Indication group

Lesion size
Location by quadrant

Surgical time
Intraoperative perforation
TEM/TEO

Type of resection - Full wall: 114 (96.6%)
- Non full wall: 4 (3.4%)

Overall morbidity 22 (18.6%)

Clinical morbidity > Il D-CL 7 (5.9%)

CCI 3.73,SD 11.5 (100)

Mortality 1(0.8%)

Pathology - Adenoma: 76 (64.4%)

- Adenocarcinoma: 35 (29.7%)
- Neuroendocrine: 1 (0.8%)
- No pathology: 6 (5.1%)

SD: Standard deviation. ADN: Adenoma. ADK: Adenocarcinoma. IQR: Interquartile
range. ASA: ASA (American Society of Anesthesiologists) classification TEM:
Transanal Endoscopic Microsurgery.

preoperative indication group I and two in preoperative indication
group II) who required radical salvage surgery in the following
weeks. Only one patient (0.8%) was converted to abdominal surgery
with laparoscopically-guided high anterior resection, and pre-
sented satisfactory postoperative evolution. One patient (0.8%)
died: a 54-year-old man with a history of liver cirrhosis awaiting
liver transplantation, in whom an 11-cm villous adenoma was

48 excluded atypical |

[ |

|

Low Rectum (0-4.9 cm)
9(1.3%)

Mid Rectum (5-9.9 cm)
217 (325%)

High Rectum (10-14.9 em)

Rectosigmoid junction (2 15 cm)

323 (48.4 %) 118 (17.7 %)

Group B
549 (17.7 %)patients

Group A
118 (82.3 %)patients

Fig. 1. Distribution of patients according to the height of the upper margin of the tumor with respect to the anal verge. 667 patients.
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identified with an upper margin 22 cm from the anal verge. TEM
was laborious, with perforation into the peritoneal cavity, but there
were no postoperative complications related to TEM. In the third
postoperative week the patient developed digestive hemorrhage
and coagulopathy, which was the cause of death. Of the patients
with peritoneal perforation, 7 had adenocarcinomas and 21 ade-
nomas. No patient presented peritoneal recurrence. Two patients
presented local recurrence: one was a pT3 with unresectable
bilobar hepatic metastasis, and the other an initial adenoma and a
subsequent recurrence with biopsy of adenocarcinoma which was
converted to radical surgery.

Table 2 shows the type of morbidity and mortality in group A, in
relation to the indication group, Clavien-Dindo grade of complica-
tion, CCI, location by quadrant and definitive pathology study of the
22 patients who presented complications. The most frequent were
rectal bleeding in 16 patients (72.2%) and urinary pathology in five
(22.7%). The CCI was low, with a median of 12.2 (range 8.7—34.8)
excluding the exitus.

Table 3 shows the bivariate analysis between study groups A and
B. There were no statistically significant differences regarding
preoperative surgical indication between the groups. Group A pa-
tients presented significantly greater lesion size (p < 0.001), longer
surgical time (p <0.001) and more perforations in the peritoneal
cavity during the procedure than group B patients. However, there
were no differences in overall morbidity (p=0.23), clinical
morbidity (p=0.36), CCI (p=0.48), mortality (p=0.32) or free
margins (p=0.54). As regards experience with the technique, all
the surgeons at the Unit had operated on at least 35 cases. Surgeon
1 was the one with most experience and the best results in post-
operative morbidity, though the differences with regard to the
other surgeons were not statistically significant.

Discussion

Local excision of rectal tumors is indicated in adenomatous le-
sions and T1 adenocarcinomas with histological characteristics
indicating good prognosis. Lesions of this type located at the rec-
tosigmoid junction have classically been treated by open abdom-
inal surgery or laparoscopy with colorectal anastomosis. Since the

Table 2
Type of postoperative morbidity and mortality in group A (>15 cm).

introduction of TEM, these lesions can now be reached with a 20-
cm rectoscope. TEM’ provides an excellent view of the working
area, allowing dissection, cutting, coagulation, suturing, preserva-
tion of the sphincter apparatus and full-thickness wall resection,
thus reducing the morbidity rates associated with this type of
surgery.” Other transanal endoscopic surgery procedures such as
TEO'" and TAMIS (minimally invasive transanal surgery)>> have
also been described with the intention of simplifying the technique
and equipment required.

TEM and TEO are used interchangeably for transanal surgery. As
we have shown previously, from the technical point of view the two
systems are similar, since 20-cm rectoscopes can be used in both.>*
In this study we used TEM more frequently, but TEO has recently
grown in popularity because of the greater simplicity of the appa-
ratus and the 30° view provided by the telescope.?” TAMIS is not
recommended for these lesions, as some authors report a risk of
complicated peritoneal entry which may require conversion to a
rigid platform.”®

The distance from the upper margin of the lesion to the anal
verge is of vital importance for defining the limits of TEM with
regard to lesion height. Using TEM, the limits were traditionally
established by the risk of perforation of the peritoneal cavity, but
today perforation is no longer considered a contraindication'#;
therefore, there are no limits regarding the location of the lesion
according to quadrant, and the excision can be performed up to and
beyond 18—20 cm. The actual height limit is determined by the
length of the rectoscope and the patient's anatomical characteris-
tics: for instance, narrow rectosigmoid junctions with a small
rectum, or previous abdominal surgery that immobilizes the rec-
tosigmoid junction and prevents its intussusception, may rule out
the use of TEM in these situations.!”

In lesions at certain heights it is not easy to decide whether a
particular lesion requires TEM or abdominal surgery. The issue
should first be evaluated with all the members of the unit. Then the
surgery is scheduled, the two sets of equipment (TEM and laparo-
scopic surgery) are prepared, and the patient, anesthetists and
surgical nursing teams are informed of the two possibilities. Before
surgery, the tumor is reassessed by rigid rectoscopy in the oper-
ating room. Unless it is clearly impossible to perform TEM, we

TYPE OF MORBIDITY Ne° Patients  CCI Therapeutic indication group C-D grade Pathology T Quadrant Perforation
Rectal hemorrhage 2 8.7 [: Curative. Benign tumor [ ADENOMA 0 anterior 0
Rectal hemorrhage 1 8.7 I: Curative. Benign tumor I ADENOMA 0 anterior 1
Rectal hemorrhage 1 8.7 IV: Palliative 1 CARCINOMA 2 left lateral 0
Rectal hemorrhage 1 8.7 [: Curative. Benign tumor [ ADENOMA 0 leftlateral 0
Rectal hemorrhage 2 8.7 I: Curative. Benign tumor I ADENOMA 0 posterior 0
Rectal hemorrhage 1 8.7 I: Curative. Benign tumor 1 CARCINOMA 3 posterior 1
Vomiting 1 8.7 Ill: Consensus-Carcinomas 1 CARCINOMA 2 anterior 0
AUR 1 12.2 I: Curative. Benign tumor I ADENOMA 0 right lateral 1
AUR + rectal hemorrhage 1 122 I: Curative. Benign tumor I ADENOMA 0 anterior 0
Rectal hemorrhage (2 episodes) 1 12.2 I Curative. Benign tumor 1 ADENOMA 0 right lateral 1
Rectal hemorrhage (2 episodes) 1 12.2  IV: Palliative [ CARCINOMA 1 left lateral 0
Rectal hemorrhage (2 episodes) 1 12.2 I Curative. Benign tumor 1 CARCINOMA 3 posterior 0
Rectal hemorrhage + bradycardia + AUR 1 17.3  I: Curative. Benign tumor 1 ADENOMA 0 posterior 0
Urine infection 1 20.9  I: Curative. Benign tumor 11 ADENOMA 0 anterior 0
AUR with cystostomy 1 209  I: Curative. Benign tumor Il ADENOMA 0 posterior 0
Rectal hemorrhage 1 26.2 IV: Palliative Illa CARCINOMA 3 posterior 0
Perianal abscess, rectal hemorrhage and retropneumo 1 30.8 I: Curative. Benign tumor 1l CARCINOMA 2 anterior 1
Exploratory laparotomy 1 33.7  II: Curative. Carcinoma 1lIb CARCINOMA 1 left lateral 1
Exploratory laparotomy 1 33.7 I: Curative. Benign tumor 1Ib CARCINOMA 3 right lateral 0
Rectal hemorrhage reintervention with TEM 1 34.8 I: Curative. Benign tumor 1Ib ADENOMA 0 anterior 1
TYPE OF MORTALITY Ne Patients  CCI Therapeutic indication group C-D grade Pathology T Quadrant Perforation
Digestive hemorrhage, liver failure 1 100.0 [I: Curative. Benign tumor \% ADENOMA 0 left lateral 1

C-D: Clavien-Dindo. CCI: Comprehensive Complication Index. AUR: Acute Urine Retention.
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Table 3
Bivariate analysis.

Variable Group A (>15cm) 118 patients Group B (<15 cm) 549 patients P
Indication group [-Curative intent (ADN) 92 (78%) 377 (68.7%) 0.25

[I-Curative intent (ADK) 14 (11.9%) 94 (17.1%)

II-Consensus (ADK) 4 (3.4%) 40 (7.3%)

IV-Palliative (ADK) 7 (5.9%) 30 (5.5%)

V-Atypical [11] 1(0.85) 8 (1.5%)
Surgeon 1 73 Morbidity: 10 (14%) 276 0.52

2 20 Morbidity: 5 (25%) 114

3 10 Morbidity: (30%) 57

4 11 Morbidity: 3 (27.3%) 85

5 4 Morbidity: 1 (25%) 65
Lesion size 493 cm SD 2cm 3.88cm SD 1.7cm <.001
Surgical time 98.82' SD 42.3’ 76.95' SD 38’ <.001
Free margins 112 (94.9%) 508 (92.9%) 0,545
Perforation 28 (23.7%) 18 (3.3%) <.001
Overall morbidity 22 (18.6%) 132 (24%) 0.230
Clinical morbidity C-D > II 7 (5.9%) 49 (8.9%) 0.361
CCl 3.7SD 114 4.5SD 10.7 0.486
Mortality 1 (0.8%) 1(0.2%) 0.323

ADN: Adenoma. ADK: Adenocarcinoma. SD: Standard deviation. C-D: Clavien-Dindo. CCI: Comprehensive Complication Index.

always start with this approach. The combination of the two ap-
proaches may be a good solution in selected cases. In the study
presented here, only one case was converted to abdominal surgery.

We performed full thickness rectal wall excision in all the le-
sions, even in those with biopsies indicating adenomas. This was
because of the high incidence of infiltrating adenocarcinoma which
we reported in a previous study.?’

The present study is one of the largest reports in the literature of
the use of TEM in cases of rectosigmoid lesions. We have not found
any prior descriptions of the use of transanal surgery to treat rec-
tosigmoid junction lesions. We believe that the three approaches
we describe here can provide solutions for the treatment of these
lesions, as they use minimally invasive techniques and achieve
minimal morbidity. However, we stress that these techniques are
demanding and should be performed by surgeons with extensive
experience in transanal endoscopic surgery: that is, surgeons who
have completed the learning curve, estimated to be around 35
procedures.”®

Overall morbidity in our group of rectosigmoid lesions (18.6%) is
comparable to that of the rest of series (24%) — in fact it is slightly
lower, although the differences were not statistically significant.
Nor were differences found with regard to clinical morbidity (5.9%
vs. 8.9%). The most common complications were rectal bleeding
and urinary pathology, though the rates of these complications
were within the ranges published in the literature in similar
lesions.?%3°

Rates of peritoneal cavity perforation during TEM were higher in
the rectosigmoid lesion group (23.7%, 28/118) than in the rest of the
series (3.3%, 18/549). However, only one patient required conver-
sion to abdominal surgery. There were no postoperative septic
complications and no patient in the study required fecal
derivation.”!

The use of TEM/TEO for the resection of intraperitoneal rectal
lesions represents an intermediate step on the way toward mini-
mally invasive natural orifice surgery (NOTES). Our experience with
the treatment of these lesions has allowed us to develop our hybrid
NOTES technique with intracorporeal resection and anastomosis
through TEO.?

The limitations of the present study are its observational, single-
center design and the fact that it was performed by a group of
experts in TEM/TEO; this may mean that is excessively demanding
for surgeons who are new to the technique.

Conclusions

Resection of rectal lesions above 15 cm of the anal verge using
TEM/TEO is feasible and safe. Patients must be rigorously pre-
selected and operated upon by experienced surgeons. Despite the
greater technical difficulty, rates of complications and post-
operative mortality have not increased. Although it is true that
there is a risk of perforation into the peritoneal cavity, this does not
entail greater morbidity for the patient provided that the defect is
correctly sutured.

Conflicts of interest
The authors have no competing interests to declare.
Acknowledgments

We thank the rest of the members of the Coloproctology Unit for
applying the study protocol. We thank Cristina Gomez Vigo for
correcting the manuscript and Michael Maudsley for helping with
the English.

References

1. Law WL, Chu KW. Anterior resection for rectal cancer with mesorectal excision:
a prospective evaluation of 622 patients. Ann Surg. 2004;240:260—268.

2. Lee W, Lee D, Choi S, Chun H. Transanal endoscopic microsurgery and radical
surgery for T1 and T2 rectal cancer. Surg Endosc. 2003;17:1283—1287.

3. Heald RJ, Ryall RDH. Recurrence and survival after total mesorectal excision for
rectal cancer. Lancet. 1986;1:1479—1482.

4. Havenga K, Enker WE, McDermott K, et al. Male and female sexual and urinary
function after total mesorectal excision with autonomic nerve preservation for
carcinoma of the rectum. ] Am Coll Surg. 1996;182:495—502.

5. Maas CP, Moriya Y, Steup WH, Klein Kranenbarg E, Van de Veide C].
A prospective study on radical and nerve-preserving surgery for rectal cancer
in The Netherlands. Eur J Surg Oncol. 2000;26:751—757.

6. Nesbakken A, Nygaard K, Bull-Njaa T, et al. Bladder and sexual dysfunction after
mesorectal excision for rectal cancer. Br J Surg. 2000;87:206—210.

7. Buess G, Theiss R, Glinther M, et al. Transanal endoscopic microsurgery. Leber
Magen Darm. 1985;15:271-279.

8. Khawaja A, Riether RD, Stasik JJ, Rosen L, Khubchandan I, Reed III JF. Transanal
endoscopic microsurgery for excision of rectal lesions: technique and initial
results. Surg Laparosc Endosc Percutaneous Tech. 2000;10:372—378.

9. Baatrup G, Borschitz T, Christoffer C, Qvist N. Perforation into the peritoneal
cavity during transanal endoscopic microsurgery for rectal cancer is not
associated with major complications or oncological compromise. Surg Endosc.
2009;23:2680—2683.

10. Serra-Aracil X, Bombardé Junca J, Mora-Lépez L, et al. Microcirugia endoscopica
transanal (TEM). Situacion actual y expectativas de futurlo. Cir Esp. 2006;80:


http://refhub.elsevier.com/S0002-9610(18)30017-5/sref1
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref1
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref1
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref2
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref2
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref2
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref2
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref3
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref3
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref3
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref3
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref4
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref4
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref4
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref4
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref5
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref5
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref5
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref5
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref6
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref6
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref6
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref7
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref7
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref7
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref8
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref8
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref8
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref8
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref9
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref9
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref9
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref9
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref9
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10

58

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

X. Serra-Aracil et al. / The American Journal of Surgery 217 (2019) 53—58

123-132.

Serra-Aracil X, Mora-Lépez L, Alcantara-Moral M, et al. Atypical indications for
transanal endoscopic microsurgery to avoid major surgery. Tech Coloproctol.
2014;18:157—164.

John HM, Joseph LF, Christopher EG, Anthony PD. Transanal endoscopic
microsurgery with entrance into the peritoneal cavity: is it safe? Dis Colon
Rectum. 2014;57:1176—1182.

Gavagan JA, Whiteford MH, Swanstrom LL. Full-thickness intraperitoneal
excision by transanal endoscopic microsurgery does not increase short-term
complications. Am J Surg. 2004;187:630—634.

Morino M, Allaix ME, Famiglietti F, et al. Does peritoneal perforation affect
short-and long-term outcomes after transanal endoscopic microsurgery? Surg
Endosc. 2013;27:181-188.

Molina G, Bordeianou L, Shellito P, Sylla P. Transanal endoscopic resection with
peritoneal entry: a word of caution. Surg Endosc. 2016;30:1816—1825.
Whitehouse PA, Armitage JN, Tilney HS, Simson JN. Transanal endoscopic
microsurgery: local recurrence rate following resection of rectal cancer. Colo-
rectal Dis. 2008;10:187—193.

Serra-Aracil X, Mora-Lopez L, Alcantara-Moral M, et al. Transanal endoscopic
surgery in rectal cancer. World ] Gastroenterol. 2014;20:11538—11545.

Jorge JM, Wexner SD. Etiology and management of fecal incontinence. Dis Colon
Rectum. 1993;36:77—-97.

Rocha JJ, Feres O. Transanal endoscopic operation: a new proposal. Acta Cir
Bras. 2008;23(Suppl 1):93—104. discussion 104.

Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a
new proposal with evaluation in a cohort of 6336 patients and results of a
survey. Ann Surg. 2004;240:205-213.

Slankamenac K, Graf R, Barkun ], et al. The comprehensive complication index:
a novel continuous scale to measure surgical morbidity. Ann Surg. 2013;258:

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

1-7.

Hahnloser D, Wolff BG, Larson DW, et al. Inmediate radical resection after local
excision of rectal cancer: an oncologic compromise? Dis Colon Rectum.
2005;48:429—437.

Atallah S, Albert M, Larach S. Transanal minimally invasive surgery: a giant leap
forward. Surg Endosc. 2010;24:2200—2205.

Serra-Aracil X, Mora-Lopez L, Alcantara-Moral M, et al. Transanal endoscopic
microsurgery with 3-D (TEM) or high-definition 2-D transanal endoscopic
operation (TEO) for rectal tumors. A prospective, randomized clinical trial. Int |
Colorectal Dis. 2014;29:605—610.

Serra-Aracil X, Mora-Lopez L, Casalots A, et al. Hybrid NOTES: TEO for transanal
total mesorectal excision: intracorporeal resection and anastomosis. Surg
Endosc. 2016;30:346—354.

Molina G, Bordeianou L, Shellito P, Sylla P. Transanal endoscopic resection with
peritoneal entry: a word of caution. Surg Endosc. 2016;30:1816—1825.
Serra-Aracil X, Caro-Tarrago A, Mora-Lopez L, et al. Transanal endoscopic
surgery with total wall excision is required with rectal adenomas due to the
high frequency of adenocarcinoma. Dis Colon Rectum. 2014;57:823—829.
Barendse RM, Dijkgraaf MG, Rolf UR, et al. Colorectal surgeons' learning curve
of transanal endoscopic microsurgery. Surg Endosc. 2013;27:3591—3602.
Khoury W, Igov [, Issa N, et al. Transanal endoscopic microsurgery for upper
rectal tumors. Surg Endosc. 2014;28:2066—2071.

Lee L, Burke JP, deBeche-Adams T, et al. Transanal minimally invasive surgery
for local excision of benign and malignant rectal neoplasia: outcomes from 200
consecutive cases with midterm follow up. Ann Surg. 2017. https://doi.org/
10.1097/SLA.0000000000002190.

Marks JH, Frenkel JL, Greenleaf CE, et al. Transanal endoscopic Microsurgery
with entrance into the peritoneal cavity: is it safe? Dis Colon Rectum. 2014;57:
1176—-1182.


http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref10
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref11
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref11
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref11
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref11
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref11
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref12
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref12
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref12
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref12
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref13
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref13
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref13
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref13
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref14
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref14
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref14
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref14
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref15
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref15
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref15
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref16
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref16
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref16
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref16
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref16
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref17
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref17
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref17
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref18
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref18
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref18
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref19
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref19
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref19
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref20
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref20
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref20
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref20
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref21
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref21
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref21
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref21
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref22
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref22
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref22
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref22
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref23
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref23
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref23
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref24
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref24
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref24
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref24
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref24
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref25
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref25
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref25
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref25
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref25
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref26
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref26
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref26
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref27
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref27
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref27
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref27
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref27
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref28
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref28
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref28
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref29
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref29
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref29
https://doi.org/10.1097/SLA.0000000000002190
https://doi.org/10.1097/SLA.0000000000002190
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref31
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref31
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref31
http://refhub.elsevier.com/S0002-9610(18)30017-5/sref31

	How to deal with rectal lesions more than 15 cm from the anal verge through transanal endoscopic microsurgery
	Introduction
	Materials and methods
	Design
	Patients
	Inclusion criteria
	Exclusion criteria
	Surgical technique
	Study variables and statistical analysis

	Results
	Discussion
	Conclusions
	Conflicts of interest
	Acknowledgments
	References


