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Abstract
Purpose Local treatment of small well-differentiated rectal neuroendocrine tumors (NETs) is recommended by current guide-
lines. However, although several endoscopic methods have been established, the highest R0 rate is achieved by transanal
endoscopic microsurgery (TEM). Since a recently published study about endoscopic full thickness resection (eFTR) showed a
R0 resection rate of 100%, the aim of this study was to evaluate both methods (eFTR vs. TEM).
Methods We retrospectively analyzed all patients with rectal NET treated either by TEM (1999–2018) or eFTR (2016–2019) in two
tertiary centers (University Hospital Wuerzburg and Ulm). We analyzed clinical, procedural, and histopathological outcomes in both
groups.
Results Twenty-eight patients with rectal NET received local treatment (TEM: 13; eFTR: 15).Most tumors were at stage T1a and
grade G1 or G2 (in the TEM group two G3 NETs were staged T2 after neoadjuvant chemotherapy). In both groups, similar
outcomes for en bloc resection rate, R0 resection rate, tumor size, or specimen size were found. No procedural adverse events
were noted. Mean procedure time in the TEM group was 48.9 min and 19.2 min in the eFTR group.
Conclusion eFTR is a convincing method for local treatment of small rectal NETs combining high safety and efficacy with short
interventional time.

Keywords Rectum . Neuroendocrine tumor (NET) . Transanal endoscopic microsurgery (TEM) . Endoscopic full thickness
resection (eFTR) . Full-thickness resection device (FTRD)

Introduction

Well differentiated neuroendocrine tumors (NETs) of the rectum
are rare and often present as asymptomatic incidental findings
during colonoscopy [1]. However, due to higher participation
rates of patients to screening colonoscopies, these submucosal

tumors are diagnosed more frequently [2, 3]. Most of those tu-
mors are less than 10 mm in diameter and typically present as a
small yellowish submucosal nodule often overlaid by a normal
mucosal surface. Small rectal NETs (≤ 10 mm) present a low
incidence of lymphovascular invasion and accordingly of metas-
tasis. Thus, the current EuropeanNeuroendocrine Tumor Society
(ENETS) guidelines recommend local treatment for G1/G2 rec-
tal NETs below 10 mm in stage T1 and T2 and for G1/G2
rectal NET between 10 and 20 mm in stage T1 without lymph
node metastasis (LNM) [1]. Radical surgical treatment is recom-
mended in cases of G3 differentiation, T2 stage (10–20 mm), or
size > 20 mm without LNM and distant metastasis [1]. Local
treatment options include classical endoscopic methods (e.g.
mucosectomy), advanced endoscopic techniques (endoscopic re-
section using an endoscopic variceal ligation device (EMR-L) or
suction cap technique (EMR-C), endoscopic submucosal dissec-
tion (ESD), endoscopic full thickness resection (eFTR)), and
transanal endoscopic microsurgery (TEM) with increased R0
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resection rates according to advanced/invasive techniques [4–8].
A recent publication reported excellent R0 rates, using eFTR for
rectal NET treatment. However, data comparing eFTRwith other
techniques is still missing [9]. In this study, we aim to analyze the
outcome of eFTR and TEM in local treatment of rectal NETs.

Materials and methods

We performed a retrospective analysis of all patients present-
ing with rectal NETs in two tertiary referral centers
(University Hospital Wuerzburg and University Hospital
Ulm), who received a local treatment either by TEM (between
1999 and 2018) or eFTR (between 2016 and 2019). All cases
were primary cases without previous resection attempts. They
were diagnosed by previous biopsy or referred to one of the
centers for direct resection of the submucosal tumor.
Procedural time, size of resected specimen, peri- and post-
procedural adverse events, clinical outcomes, and histopatho-
logical results were retrospectively analyzed.

eFTR procedure

eFTR was performed under nurse-administrated propofol se-
dation (NAPS). Standard colonoscopes (CF-H180 or CF-
H190; Olympus Corp., Tokyo Japan) were used for the pro-
cedure. The full-thickness resection device (FTRD; Ovesco
Endoscopy, Tuebingen, Germany) was attached at the tip of
the endoscope and resection of rectal NET was performed as
previously described (Fig. 1) [9, 10].

Resection time was defined as time from first introduction
until last removal of endoscope as documented in the endos-
copy procedure protocol.

TEM procedure

Transanal microsurgery was performed in operating theater
under general anesthesia using established technique and in-
struments [11]. Resection time was defined as the time from
introducing until removing TEM instruments from the rectum.
This time interval was determined from the operation
protocol.

Histopathological evaluation

Local pathology at each center evaluated the following char-
acteristics: specimen size, tumor size, depth of tumor invasion,
lateral and vertical margin involvement, lymphovascular in-
vasion, Ki67-index, and tumor grading. En bloc resection was
defined as removal of the tumor in a single piece. Complete
resection (R0 resection) was defined as an en bloc resection
without tumor cells visible at the lateral or vertical margins of
the resected specimen. Complete full-thickness resection was

defined as evidence of muscularis propria and perirectal adi-
pose tissue in the resected specimens.

Data collection

Patient characteristics, procedural adverse events, and clinical
outcome were determined from patient records. Ethical ap-
proval for retrospective data analysis was given by the local
ethics committee in the analyzing center (Wuerzburg). While
size of resection specimen (length and width) was evaluated
by the local pathologist, the area of the specimen (in cm2) was
estimated using the formula for an ellipse (A = a × b × π).

Statistical analysis

Statistical analysis of collected data was performed using
Excel statistical software package (Microsoft Excel for Mac
2020). Results are presented as mean values. Due to the small
group size, we present value range instead of standard devia-
tion. Because of the retrospective character of the study and
potential biases (long time range in TEM group, different
treating physicians, no matched groups), we decided against
a direct statistical comparison of both methods; thus, no p-
values were calculated.

Results

In this retrospective analysis, we found 28 patients with rectal
NET who received local treatment either by TEM (13 patients
between 1999 and 2018) or eFTR (15 patients between 2016
and 2019). Patient’s characteristics are summarized in
Table 1.

In the TEM group, the mean tumor size was 6.7 mmwith a
range from 1 up to 17 mm. The mean localization of the rectal
NET (cm from anal verge) was 4.7 cm, with five NETs locat-
ed close to the anal verge (0.5 to 1.0 cm). In the eFTR group,
all NETs were smaller than 10 mm (mean 4.6 mm), and mean
localization was 7.4 cm from anal verge. Minimal distance to
anal verge in the eFTR group was 3.0 cm. In one eFRT pro-
cedure, no residual tumor cells were found in the specimen
after initial biopsies - thus, the rectal NET was already
completely removed by biopsies. En bloc resection was
achieved in 92% (12/13) in the TEM group and in 100%
(15/15) in the eFTR group. The R0 resection rate was 92%
in the TEM group and 100% in the eFTR group. Due to R1
situation, one patient in the TEM group underwent surgical
therapy (lower anterior resection (LAR) 2 months after local
treatment. The mean procedure time in the TEM group was
48.9 min and the mean size of the resected specimen was 2.9
cm2. In 12 of 13 cases (92%), TEM resulted in complete full-
thickness wall resection. In the eFTR group, the mean proce-
dure time was 19.2 min. Complete full-thickness wall
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resection was achieved in 6 of 15 eFTR procedures (40%);
mean size of the resected specimen was 2.5 cm2. All NETs in
the eFTR group were staged T1a and either grade G1 or G2. In
the TEM group, two G3 NETs were resected after neoadju-
vant chemotherapy. Those tumors were at stage T2. The other
NETs in the TEM group were stage T1a and grade G1 or G2.
Histopathological and procedural results are shown in Table 2.

Both patients with G3-NET were treated as an individual
approach decided by the interdisciplinary tumor board review.
The first patient (female, 44 years old) had a G3 rectal NET
and limited liver metastasis at primary diagnosis. She refused
LAR with lymph node resection. Therefore, she received neo-
adjuvant chemotherapy in a two-step approach (TEM for local
resection followed by liver surgery). Unfortunately, diffuse
metastasis occurred 3 months later during adjuvant chemo-
therapy. The second patient (male, 54 years old) also refused

LAR - initially he refused even TEM. After intensive discus-
sion, he agreed in local resection by TEM after neoadjuvant
chemotherapy

In both groups, no peri- or post-interventional adverse
events occurred. In nine patients, data of local follow-up after
eFTR (after 6–8 months) was available - in all cases, the over-
the-scope clip (OTSC) had detached spontaneously as seen on
follow-up examinations. Detailed information about every in-
dividual case is provided in the Supplementary Material.

Discussion

Neuroendocrine tumors account for about 1% of all can-
cers in the gastrointestinal tract; however, due to improve-
ment in diagnostic techniques, they are diagnosed more

Fig. 1 eFTR of rectal NET. a
Rectal NET presenting typically
as a small yellowish submucosal
nodule with normal mucosal
surface. b Pulling the NET into
the FTRD by grasping forceps. c
Resection site with OTSC in situ.
d Resection scar 6 months after
eFTR (OTSC had detached
spontaneously). NET
neuroendocrine tumor, FTRD
full-thickness resection device,
OTSC over-the-scope clip, eFTR
endoscopic full thickness resec-
tion. (Numbering a upper left, b
upper right, c lower left, d lower
right)

Table 1 Patients characteristics
TEM eFTR

Characteristic 13 15*

Sex, men/women 6/7 11/4

Age, mean (range) 53.0 (31–77) 53.9 (19–80)

Tumor localization, mean cm from anal verge (range) 4.7 (1–10) 7.3 (3–11)

Tumor size, mean mm (range) 6.7 (1–17) 4.6 (2–8)

TEM transanal endoscopic microsurgery, eFTR endoscopic full thickness resection

*In one eFTR specimen, no further tumor cells were found after initial biopsy
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frequently [12]. The same holds true for rectal NETs that
account for about 1.3% of off all rectal tumors [13]. Well-
differentiated NETs frequently remain asymptomatic;
thus, they often present as incidental findings during can-
cer screening colonoscopies [2, 3]. Prognosis of G1 rectal
NETs with a size of < 10 mm is excellent and the 5-year
survival rate is almost 100% [2, 14, 15]. Thus, guidelines
suggest that small rectal NETs without risk factors (limit-
ed to submucosal layer, maximal diameter 10 mm, grad-
ing G1, no lymphovascular or venous invasion) should be
treated locally [1, 12]. Two studies published in 2019
showed that rectal NETs > 10 mm have a low, but not
negligible, risk of LNM, while this risk is minimal in
tumors ≤ 10 mm [15, 16]. Data about the risk of lymph
node metastasis depending on tumor grading (especially
in grade G2) are still poor; thus, no clear cutoff value for
local treatment has yet been established. The current
ENETS guideline published in 2016 recommends local
treatment for rectal NET G2 between 10 and 20 mm with-
out LNM, followed by radical surgery, if local resection is
incomplete [1]. Therefore, the optimal local treatment pro-
cedure should combine highest local R0 rate with lowest
complication rate. With increasing incidence of well-
differentiated rectal NETs, several studies investigated en-
doscopic resection modalities to find the optimal method
for those submucosal tumors. In most of those studies, the
conventional EMR presents poor R0 rates ranging from
about 40 to 80% [4, 5, 8]. Thus, advanced EMR tech-
niques have been evaluated to improve local R0 rate.
The most frequently used techniques are EMR-C and
EMR-L, with R0 rates between 80 and 100% [4–6, 17].
Another established resection technique for rectal NETs is
ESD; however, this method is challenging, more compli-
cated, and especially in western countries limited to few

specialized centers. Therefore, it is not surprising that R0
resection rate in recent Asian studies is about 90 to 100%
while the only European study found only about 80%
[4–6]. The main reason for incomplete resection of rectal
NETs are remaining tumor cells in the deeper part of the
submucosal layer; therefore, histopathological R1 situa-
tion sometimes occurs at the vertical margin of resected
specimens, even if EMR-L/C or ESD technique is used
[4]. Hence, eFTR might help to overcome this problem.
Studies using TEM for treatment of rectal NETs achieved
100% R0 rate [18–20]. However, TEM is very time con-
suming (mean time in literature varies from 45 to 80 min),
cost expensive, and limited to rectal NETs located in the
lower two-thirds of the rectum [11]. EFTR closes the gap
between TEM and advanced endoscopic technique by
combining the advantages of both procedures. To the best
of our knowledge, the first data about eFTR in rectal
NETs (subgroup analysis from a multicenter study with
31 centers using FTRD) identified 40 eFTRs (28 NETs,
12 granulation tissues) with a R0 rate of 100% [9]. Our
study is the first study that analyzes eFTR and TEM in
two tertiary centers. We found 100% R0 rate in the eFTR
group as well, and the mean resection time was compara-
ble too (19.2 min vs. 18.5 min in the multicenter study).
In our TEM group, the R0 rate was 92% compared to
100% in other studies, while resection time (48.9 min) is
similar as previously described [11].

However, there are some limitations about the eFTR sys-
tem. In contrast to TEM, there is a limitation in maximal
resectable tumor size due to the diameter of the FTRD (pri-
mary study demonstrated good technical efficacy in lesions ≤
20mm); however, this is not a strong limitation as rectal NETs
> 20 mm should undergo surgical resection [1, 10, 12].
Another potential limitation of eFTR in the rectum is that

Table 2 Histopathological and
procedural results TEM eFTR

Characteristic 13 15*

En bloc resection, yes/no 12/1 15/0

R0 resection, yes/no 12/1 14/0

Complete FTR, yes/no 12/1 6/9

Size of resection specimen, mean cm2 (range) 2.9 (0.2–8.8) 2.4 (0.9–6.3)

Procedure time, mean min (range) 48.9 (20–117) 19.2 (11–26)

Tumor stage, T1a/T2 11/2 14/0

Tumor grading, G1/G2/G3 10/1/2 10/4/0

Lymphovascular invasion, yes/no 0/13 0/14

Venous invasion, yes/no 1/10 0/14

Adverse events, yes/no 0/13 0/15

TEM transanal endoscopic microsurgery, eFTR endoscopic full thickness resection, R0 residual 0,G1 grade 1,G2
grade 2, G3 grade 3

*In one eFTR specimen, no further tumor cells were found after initial biopsy
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resection of the muscularis propria is sometimes incomplete.
In our study, incomplete FTR occurred in 60% compared to
5% in the multicenter study; however, we used the evidence of
perirectal adipose tissue in the resected specimens to deter-
mine FTR, while the mult icenter s tudy did not .
Nevertheless, in our study, the eFTR group achieved 100%
R0 resections, because all rectal NETs were in stage T1a, at
which complete resection of the submucosal layer is enough
for local treatment. Moreover, in cases of incomplete NET
resection by eFTR, a second procedure or additional TEM
as a rescue procedure is still possible. Furthermore, the use
of the eFTRD in lesions close to the anal verge is sometimes
technically difficult. This could explain why we found the five
cases in the TEM group with NET close to the anal verge (0.5
to 10 mm), while no such case was found in the eFTR group.

Limitations of the study are its retrospective nature; therefore,
we mainly focused on procedural and histopathological results
that were available for all patients. Due to low incidence of rectal
NETs, patient numbers in both groups are relatively small.
Moreover, the time range of the cases in the TEM group was
20 years (1999–2018) while eFTR patients were treated in 4
years (2016–2019). This is due to increasing numbers of
rectal NET patients in our centers in the last 5 years and the
availability of the FTRD system since 2016. Since histopatho-
logical methods in NETs developed significantly during the last
20 years, the comparison of resected specimens over a period of
approximately 20 years is somewhat limited.

In conclusion, eFTR appears to be an effective resection
method for well-differentiated rectal NET of smaller size,
combining high R0 resection rate with low complication rate
and short interventional time.
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Funding Open Access funding enabled and organized by Projekt DEAL.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflicts of
interest.

Ethical approval The local ethic committee in the analyzing center
(Wuerzburg) approved retrospective data analysis from patient records.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate if
changes weremade. The images or other third party material in this article
are included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Ramage JK, De HerderWW, Delle FaveG, Ferolla P, Ferone D, Ito
T, Ruszniewski P, Sundin A, Weber W, Zheng-Pei Z, Taal B,
Pascher A, Vienna Consensus Conference p (2016) ENETS
Consensus Guidelines Update for Colorectal Neuroendocrine
Neoplasms. Neuroendocrinology 103(2):139–143. https://doi.org/
10.1159/000443166

2. Scherubl H, Kloppel G (2009) Rectal carcinoids on the rise - up-
date. Z Gastroenterol 47(4):365–371. https://doi.org/10.1055/s-
2008-1027930

3. Scherubl H, Streller B, Stabenow R, Herbst H, Hopfner M,
Schwertner C, Steinberg J, Eick J, Ring W, Tiwari K, Zappe SM
(2013) Clinically detected gastroenteropancreatic neuroendocrine
tumors are on the rise: epidemiological changes in Germany.
World J Gastroenterol 19(47):9012–9019. https://doi.org/10.3748/
wjg.v19.i47.9012

4. Ebi M, Nakagawa S, Yamaguchi Y, Tamura Y, Izawa S, Hijikata
Y, Shimura T, Funaki Y, Ogasawara N, Sasaki M, Joh T, Kasugai
K (2018) Endoscopic submucosal resection with an endoscopic
variceal ligation device for the treatment of rectal neuroendocrine
tumors. Int J Color Dis 33(12):1703–1708. https://doi.org/10.1007/
s00384-018-3152-1

5. Fine C, Roquin G, Terrebonne E, Lecomte T, Coriat R, Do Cao C,
de Mestier L, Coffin E, Cadiot G, Nicolli P, Lepiliez V,
Hautefeuille V, Ramos J, Girot P, Dominguez S, Cephise FV,
Forestier J, Hervieu V, Pioche M, Walter T (2019) Endoscopic
management of 345 small rectal neuroendocrine tumours: a nation-
al study from the French group of endocrine tumours (GTE). United
European Gastroenterol J 7(8):1102–1112. https://doi.org/10.1177/
2050640619861883

6. ZhangDG, Luo S, Xiong F, Xu ZL, Li YX, Yao J,Wang LS (2019)
Endoloop ligation after endoscopic mucosal resection using a trans-
parent cap: a novel method to treat small rectal carcinoid tumors.
World J Gastroenterol 25(10):1259–1265. https://doi.org/10.3748/
wjg.v25.i10.1259

7. Zhang J, Liu M, Li H, Chen J, Su H, Zheng J, Lin G, Lei X (2018)
Comparison of endoscopic therapies for rectal carcinoid tumors:
endoscopic mucosal resection with circumferential incision versus
endoscopic submucosal dissection. Clin Res Hepatol Gastroenterol
42(1):24–30. https://doi.org/10.1016/j.clinre.2017.06.007

8. Zhong DD, Shao LM, Cai JT (2013) Endoscopic mucosal resection
vs endoscopic submucosal dissection for rectal carcinoid tumours: a
systematic review and meta-analysis. Color Dis 15(3):283–291.
https://doi.org/10.1111/codi.12069

9. Meier B, Albrecht H, Wiedbrauck T, Schmidt A, Caca K (2020)
Full-thickness resection of neuroendocrine tumors in the rectum.
Endoscopy 52(1):68–72. https://doi.org/10.1055/a-1008-9077

10. Schmidt A, Beyna T, Schumacher B, Meining A, Richter-Schrag
HJ, Messmann H, Neuhaus H, Albers D, Birk M, Thimme R,
Probst A, Faehndrich M, Frieling T, Goetz M, Riecken B, Caca K
(2018) Colonoscopic full-thickness resection using an over-the-
scope device: a prospective multicentre study in various indications.
Gut 67(7):1280–1289. https://doi.org/10.1136/gutjnl-2016-313677

11. de Mestier L, Lorenzo D, Fine C, Cros J, Hentic O, Walter T, Panis
Y, Couvelard A, Cadiot G, Ruszniewski P (2019) Endoscopic,
transanal, laparoscopic, and transabdominal management of rectal
neuroendocrine tumors. Best Pract Res Clin Endocrinol Metab
33(5):101293. https://doi.org/10.1016/j.beem.2019.101293

12. Deutsche Gesellschaft fur Gastroenterologie V-uS, Netzwerk
Neuroendokrine Tumoren e V, Bundesorganisation Selbsthilfe
NeuroEndokrine Tumoren e V, Deutsche Gesellschaft fur
Hamatologie und Medizinische Onkologie e.V uAIOdDKeV,
Deutsche Gesellschaft fur Allgemein- und Viszeralchirurgie e V,
Deutsche Gesellschaft fur C, Deutsche Gesellschaft fur Endoskopie

975Int J Colorectal Dis (2021) 36:971–976

https://doi.org/10.1007/s00384-020-03800-x
https://doi.org/
https://doi.org/10.1159/000443166
https://doi.org/10.1159/000443166
https://doi.org/10.1055/s-2008-1027930
https://doi.org/10.1055/s-2008-1027930
https://doi.org/10.3748/wjg.v19.i47.9012
https://doi.org/10.3748/wjg.v19.i47.9012
https://doi.org/10.1007/s00384-018-3152-1
https://doi.org/10.1007/s00384-018-3152-1
https://doi.org/10.1177/2050640619861883
https://doi.org/10.1177/2050640619861883
https://doi.org/10.3748/wjg.v25.i10.1259
https://doi.org/10.3748/wjg.v25.i10.1259
https://doi.org/10.1016/j.clinre.2017.06.007
https://doi.org/10.1111/codi.12069
https://doi.org/10.1055/a-1008-9077
https://doi.org/10.1136/gutjnl-2016-313677
https://doi.org/10.1016/j.beem.2019.101293


und Bildgebende V, Deutsche Gesellschaft fur Nuklearmedizin e
V, Deutsche Gesellschaft fur Innere M, Deutsche Gesellschaft fur
E, Deutsche Gesellschaft fur Palliativmedizin e V, Deutsche
Rontgengesellschaft e V, Deutsche Gesellschaft fur Pathologie e
VBDP, Deutsche Gesellschaft fur interventionelle R, Authors,
Collaborators (2018) Practice guideline neuroendocrine tumors -
AWMF-Reg. 021-27. Z Gastroenterol 56(6):583–681. https://doi.
org/10.1055/a-0604-2924

13. Pinchot SN, Holen K, Sippel RS, Chen H (2008) Carcinoid tumors.
Oncologist 13(12):1255–1269. https://doi.org/10.1634/
theoncologist.2008-0207

14. Konishi T, Watanabe T, Kishimoto J, Kotake K, Muto T, Nagawa
H, Japanese Society for Cancer of the C, Rectum (2007) Prognosis
and risk factors of metastasis in colorectal carcinoids: results of a
nationwide registry over 15 years. Gut 56(6):863–868. https://doi.
org/10.1136/gut.2006.109157

15. Capurso G, Gaujoux S, Pescatori LC, Panzuto F, Panis Y, Pilozzi E,
Terris B, deMestier L, Prat F, RinzivilloM, Coriat R, Coulevard A,
Delle FaveG, Ruszniewski P (2019) The ENETS TNM staging and
grading system accurately predict prognosis in patients with rectal
NENs. Dig Liver Dis 51(12):1725–1730. https://doi.org/10.1016/j.
dld.2019.07.011

16. Ngamruengphong S, Kamal A, Akshintala V, Hajiyeva G, Hanada
Y, Chen YI, Sanaei O, Fluxa D, Haito Chavez Y, Kumbhari V,
Singh VK, Lennon AM, Canto MI, Khashab MA (2019)

Prevalence of metastasis and survival of 788 patients with T1 rectal
carcinoid tumors. Gastrointest Endosc 89(3):602–606. https://doi.
org/10.1016/j.gie.2018.11.010

17. Choi CW, Park SB, Kang DH, Kim HW, Kim SJ, Nam HS, Ryu
DG (2017) The clinical outcomes and risk factors associated with
incomplete endoscopic resection of rectal carcinoid tumor. Surg
Endosc 31(12):5006–5011. https://doi.org/10.1007/s00464-017-
5497-x

18. Chen WJ, Wu N, Zhou JL, Lin GL, Qiu HZ (2015) Full-thickness
excision using transanal endoscopic microsurgery for treatment of
rectal neuroendocrine tumors. World J Gastroenterol 21(30):9142–
9149. https://doi.org/10.3748/wjg.v21.i30.9142

19. Kumar AS, Sidani SM, Kolli K, Stahl TJ, Ayscue JM, Fitzgerald
JF, Smith LE (2012) Transanal endoscopic microsurgery for rectal
carcinoids: the largest reported United States experience. Color Dis
14(5):562–566. https://doi.org/10.1111/j.1463-1318.2011.02726.x

20. Ortenzi M, Ghiselli R, Cappelletti Trombettoni MM, Cardinali L,
Guerrieri M (2016) Transanal endoscopic microsurgery as optimal
option in treatment of rare rectal lesions: a single centre experience.
World J Gastrointest Endosc 8(17):623–627. https://doi.org/10.
4253/wjge.v8.i17.623

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

976 Int J Colorectal Dis (2021) 36:971–976

https://doi.org/10.1055/a-0604-2924
https://doi.org/10.1055/a-0604-2924
https://doi.org/10.1634/theoncologist.2008-0207
https://doi.org/10.1634/theoncologist.2008-0207
https://doi.org/10.1136/gut.2006.109157
https://doi.org/10.1136/gut.2006.109157
https://doi.org/10.1016/j.dld.2019.07.011
https://doi.org/10.1016/j.dld.2019.07.011
https://doi.org/10.1016/j.gie.2018.11.010
https://doi.org/10.1016/j.gie.2018.11.010
https://doi.org/10.1007/s00464-017-5497-x
https://doi.org/10.1007/s00464-017-5497-x
https://doi.org/10.3748/wjg.v21.i30.9142
https://doi.org/10.1111/j.1463-1318.2011.02726.x
https://doi.org/10.4253/wjge.v8.i17.623
https://doi.org/10.4253/wjge.v8.i17.623

	Endoscopic...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	eFTR procedure
	TEM procedure
	Histopathological evaluation
	Data collection
	Statistical analysis

	Results
	Discussion
	References


