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(EMR), endoscopic submucosal dissection (ESD), 
transanal endoscopic microsurgery (TEM), or sur‑
gery should be used to achieve R0 resections and 
prevent metastasis.1,2 The natural course of G1 
tumors is usually indolent, but ineffective treat‑
ment can lead to metastatic spread.3-5 According 
to the literature, rNENs can be suspected during  
the endoscopic examination in most cases based 
on the macroscopic features of the lesion.1,3 In 
typical cases, rNENs manifest as small subepithe‑
lial lesions of yellow or white appearance.

INTROduCTION Rectal neuroendocrine neo‑
plasms (rNENs) are small tumors that are cur‑
rently being found at an increasing frequency dur‑
ing colonoscopy examinations.1 These are usual‑
ly G1 lesions, of less than 10 mm in diameter, de‑
rived from the muscularis mucosa, which grow 
into the submucosa and deeper layers. Their sub‑
epithelial origin is the reason why simple snare or 
biopsy forcep polypectomy is usually an ineffec‑
tive method of treatment. Thus, more advanced 
methods such as endoscopic mucosal resection 

ORIGINAL ARTICLE

Endoscopic treatment of rectal neuroendocrine 
tumors in a 13 ‑year retrospective single ‑center 
study: are we following the guidelines?

Krzysztof Dąbkowski1, Natalia Rusiniak ‑Rossińska1, Karolina Michalska1, 
Andrzej Białek1, Elżbieta Urasińska2, Beata Kos ‑Kudła3, Teresa Starzyńska1

1  Department of Gastroenterology, Pomeranian Medical University, Szczecin, Poland
2  Department of Pathology, Pomeranian Medical University, Szczecin, Poland
3  Department of Endocrinology and Neuroendocrine Tumors, Department of Pathophysiology and Endocrinology, Medical University of Silesia, Katowice. Poland

Correspondence to: 
Krzysztof Dąbkowski, MD, PhD, 
Department of Gastroenterology, 
Pomeranian Medical University, 
ul. Unii Lubelskiej 1, 71-252 Szczecin, 
Poland, phone: +48 91 425 32 11, 
email: dabkowskikrzysztof@wp.pl
Received: December 7, 2020.
Revision accepted: 
February 12, 2021.
Published online: February 23, 2021.
Pol Arch Intern Med. 2021; 
131 (3): 241-248
doi:10.20452/pamw.15823
Copyright by the Author(s), 2021

KEy wORds

endoscopic 
submucosal 
dissection, mistakes, 
polypectomy, rectal 
neuroendocrine 
neoplasms, transanal 
endoscopic 
microsurgery

AbsTRACT

INTROduCTION Rectal neuroendocrine neoplasms (rNENs) are potentially metastatic lesions. False 
endoscopic diagnosis and subsequent treatment may lead to nonradical resection and metastases.
ObjECTIvEs This study aimed to analyze the clinical characteristics of rNENs, investigate whether 
the lesion origin was suspected by endoscopists during examination and if those lesions were subse‑
quently removed using the appropriate method, and assess the outcomes of patients after curative and 
noncurative resections.
PATIENTs ANd mEThOds We analyzed the records of patients hospitalized in our department (2006–2019) 
with a diagnosis of rNENs. We included 40 patients with rNENs, evaluated their clinical characteristics, 
and investigated whether the neuroendocrine origin of the lesions was suspected on endoscopy. We 
compared the outcomes of patients treated with the proper method (endoscopic submucosal dissec‑
tion / endoscopic mucosal resection [ESD / EMR]) and those treated with polypectomy.
REsuLTs Abnormalities appeared as typical, yellowish subepithelial lesions (n = 24), lesions resembling 
hyperplastic polyps (n = 12), or tumors with central depression (n = 4). The median size was 5.5 mm 
and most of them were G1 lesions (n = 36). Only 14 of them were suspected to be of neuroendocrine 
origin at the first endoscopic examination, and 12 were removed by ESD / EMR. The remaining tumors 
(n = 26) were removed using polypectomy. Most of the patients were disease ‑free at follow ‑up, but 
2 patients after polypectomy and a single patient after nonradical ESD developed metastases.
CONCLusIONs In most cases, the origin of the lesion was not suspected on colonoscopy and subsequently 
the tumor was removed using an inappropriate method. Endoscopists do not follow the guidelines when 
dealing with patients with rNENs and more emphasis should be placed on education on the manage‑
ment of rNENs.
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to compare patients’ age, tumor size, and length 
of follow ‑up, and the χ2 test was used to compare 
patients’ sex. Data were expressed as number 
(percentage), median (interquartile range), and 
range, as appropriate. A P value less than 0.05 
was considered significant.

Due to the retrospective and nonintervention‑
al design of the study, ethics board approval was 
not required. Despite that, all living patients were 
informed about the study and they provided their 
written consent to participate.

REsuLTs Forty patients (24 women and 16 
men; median age, 52.5 years; range, 27–70 years) 
with rNENs who underwent endoscopic treat‑
ment were included in the study. Twenty ‑five 
patients (62.5%) were asymptomatic. The symp‑
toms reported by the others included abdominal 
pain, distension, diarrhea, and bleeding. None of 
the patients had carcinoid syndrome. Thirty ‑one 
patients (77.5%) had coexisting disorders: hyper‑
tension (15 [37.5%]), thyroid gland disease (hy‑
pothyroidism, hyperthyroidism, or nodular goi‑
ter; 7 [17.5%]), rectal varices (5 [12.5%]), irrita‑
ble bowel syndrome (4 [10%]), or ulcerative coli‑
tis (1 [2.5%]). Two patients (5%) had other ma‑
lignancies (urothelial urinary bladder cancer and 
melanoma), and 7 patients (17.5%) had colon‑
ic epithelial polyps. Endoscopically, lesions had 
3 main types of appearance: typical, yellowish 
smooth polyps (24 [60%]; FIGuRE 2), small lesions 
similar to hyperplastic polyps (12 [30%]; FIGuRE 3), 
or atypical lesions with central depression (ero‑
sive or ulcerated; 4 [10%]; FIGuRE 4). The median 
lesion size was 5.5 mm (range, 3–12 mm) and 
most lesions were G1 tumors (n = 36), with only 
4 G2 lesions. Only 14 of the lesions (35%) were 
suspected to be of neuroendocrine origin on en‑
doscopy, and 12 of them (30%) were removed us‑
ing ESD / cap ‑assisted EMR, with R0 resection 
achieved in 11 of them. In 2 cases, endoscopists 
removed the tumor by hot ‑snare polypectomy 
despite a suspicion of rNEN based on macroscop‑
ic features. The remaining lesions (n = 26) were 
removed by polypectomy using biopsy forceps 
(n = 9; no R0) or hot snare (n = 17; R0 achieved 
in 7 cases; in 5 cases, it was not possible to as‑
sess resection margins).

When we evaluated the appearance of the tu‑
mors and the methods of resection, we observed 
that, even in the group of tumors with a typi‑
cal appearance, simple polypectomy was per‑
formed in the majority of patients (17 out of 
24 [70.8%]), and ESD / EMR, only in 7 patients 
(29.2%). A scheme showing the macroscopic ap‑
pearance of the lesions in relation to the en‑
doscopic treatment performed is presented in 
FIGuRE 5.

We also identified a relevant group of a small 
rNENs (12 out of 40 [30%]) that resembled hy‑
perplastic polyps. In that group, only 2 out of 
12 lesions (16.7%) were removed with ESD, and 
the rest (10 out of 12 [83.3%]) by simple pol‑
ypectomy. In the group of rNENs with central 

The rationale for the present study came from 
the results of previous studies, our impressions 
that endoscopists do not follow the guidelines 
when dealing with rNENs, and the  fact that 
the suspicion of rNENs, even in typical cases, 
is not noted on endoscopy yet on the basis of 
the histopathological examination.3,6 Therefore, 
we aimed to investigate the clinical, endoscopic, 
and pathological characteristics of rNENs and 
determine whether the neuroendocrine origin 
of lesions is suspected by endoscopists during 
the examination and subsequently removed us‑
ing an appropriate method. We also analyzed 
the outcomes of patients after simple polypec‑
tomy and EMR / ESD.

PATIENTs ANd mEThOds We evaluated all colo‑
noscopic, endoscopic ultrasound (EUS) examina‑
tions and pathological results after polypectomy 
and ESD / EMR in patients hospitalized in our de‑
partment at the university hospital between 2006 
and 2019 to identify those with rNENs.

We retrospectively identified 52 patients with 
rNENs in medical records. The main inclusion cri‑
terion was the endoscopic treatment of an rNEN 
with curative or noncurative resection. We ex‑
cluded 3 patients with surgically treated G3 tu‑
mors and another patient with a G3 tumor who 
had metastatic spread and died soon after the di‑
agnosis. Eight patients were lost to follow ‑up 
(FIGuRE 1). Thus, 40 patients with rNENs who un‑
derwent endoscopic treatment were included 
in the study. We collected data on patients’ age, 
sex, symptoms, lesion appearance on endosco‑
py, method of endoscopic resection, tumor stage, 
and World Health Organization classification7 
from the patients’ medical records.

We compared the  patients treated with 
EMR / ESD with those undergoing simple pol‑
ypectomy, considering the aforementioned clin‑
ical features. Patient outcomes were evaluated by 
a follow ‑up visit and the analysis of the results of 
the last follow ‑up examinations (computed to‑
mography, EUS, and endoscopy).

statistical analysis Statistical analysis was per‑
formed using the Statistica software, version 
13.3 (Tibco, Palo Alto, California, United States). 
The nonparametric Mann–Whitney test was used 

whAT’s NEw?

Rectal neuroendocrine neoplasms (rNENs) refer to subepithelial lesions, 
which are increasingly frequently found on colonoscopy nowadays. In most 
cases, diagnosis can be established based on the evaluation of endoscopic 
features. In the majority of cases, proper treatment leads to curative resec‑
tion and good prognosis. Our study shows that compliance with guidelines 
is poor. Endoscopists do not recognize rNENs on endoscopy and thus treat 
them with polypectomy, which is associated with noncurative resections 
and may lead to metastatic spread. Our study demonstrates the malignant 
potential of small rrNENs and the need to educate physicians on the diagnosis 
and treatment of those lesions.



ORIGINAL ARTICLE Endoscopic treatment of rectal neuroendocrine neoplasms 243

(7 out of 12 [58.3%]) and polypectomy (15 out of 
28 [53.6%]) groups, most lesions had a typical ap‑
pearance. R0 resection was more often achieved 
in the group treated with ESD / EMR (11 out of 
12 patients) than in the group treated with pol‑
ypectomy (7 out of 28 [92% vs 25%]). The medi‑
an length of follow ‑up was slightly yet nonsignif‑
icantly (P = 0.42) longer in the patients treated 
with ESD / EMR (50.2 months) than in those un‑
dergoing polypectomy (35.3 months). The over‑
all median follow ‑up was 39.4 months.

Most of the  patients were disease ‑free 
at follow ‑up, with 3 exceptions. Two patients 
treated with snare polypectomy for G2 and G1 
tumors (8 and 9 mm in size, respectively) devel‑
oped metastases 27 and 53 months afterwards, 
respectively, and died. A single patient treat‑
ed with ESD for a 15 ‑mm tumor showing risk 
features (G2 with central depression) refused 
surgery (proposed because of the infiltration of 
the vertical margin) and developed metastases 
to the liver after 69 months. At the time of writ‑
ing, the patient was treated with chemotherapy.

depression, 4 out of 5 lesions (80%) were removed 
by ESD, and the remaining lesion, by polypectomy.

A comparative analysis of the groups treat‑
ed with EMR / ESD and the group treated with 
polypectomy (TAbLE 1) showed similar patients’ 
age, duration of follow ‑up, and sex distributions, 
with significant differences in tumor size (larger 
in the ESD group; P = 0.004). In the ESD / EMR 

FIGuRE 2  Typical rectal 
neuroendocrine neoplasm

rNENs suspected on endoscopy 
(9 with typical appearance): 

14 patients

12 patients excluded:
• 3 with G3 tumors treated surgically
• 1 with G3 tumor and metastatic spread
• 8 patients lost to follow‑up

52 patients with rNENs

40 patients with rNENs resected endoscopically

rNENs not suspected 
(15 with typical appearance):

26 patients

1 patient with metastatic 
spread after ESD

(R0 not obtained; the 
patient refused surgery)

2 patients with metastatic 
spread

(R0 not obtained)

ESD: 11 patients,
EMR: 1 patient

(R0 in 11 patients)

Snare polypectomy 
(R0 in 7 patients):

17 patients

Snare polypectomy 
(R0 not obtained):

2 patients

Biopsy forceps  
(R0 not obtained):

9 patients

FIGuRE 1  Flowchart of the patients enrolled in and excluded from the study, methods of treatment, follow ‑up, and outcomes after resection 
Abbreviations: EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; rNENs, rectal neuroendocrine neoplasms
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FIGuRE 4  Atypical rectal neuroendocrine neoplasm 
with ulceration

FIGuRE 5  Flowchart presenting the endoscopic appearance of the lesions and the methods of resection applied 
Abbreviations: see FIGuRE 1

 

Type I (24/40):
typical

(with yellow reflexion)

(1/4)(7/24)

Type II (12/40):
atypical

(resembling hyperplastic polyp)

Type III (4/40):
atypical

(with central depression)

PolypectomyESD/EMR

(2/12)
(17/24)

(10/12)

(3/4)

Endoscopic appearance of rectal neuroendocrine neoplasm

TAbLE 1 Clinical features and comparative analysis of patients treated with endoscopic submucosal dissection, 
mucosal resection, and polypectomy

Parameter Polypectomy (n = 28) ESD  /  EMR (n = 12) All (n = 40) P value

Age, y 53 (48–60.5) 47 (43–56.3) 52.5 (44.8–60) 0.12

Tumor size, mm 4.75 (3–7.3) 10 (6.75–10) 5.5 (3–10) 0.004

Follow ‑up, mo 35.3 (15–104.9) 50.2 (15.1–71.6) 39.4 (15.1–81) 0.42

Sex Male 11 (39) 5 (42) 16 (40) 0.08

Female 17 (61) 7 (58) 24 (60)

Type Typical 15 (54) 7 (58) 22 (55) –

Atypical 13 (46) 5 (42) 18 (45)

Grading G1 26 (93) 10 (83) 36 (90) –

G2 2 (7) 2 (17) 4 (10)

R0 resection 7 (25) 11 (92) 19 (48) –

Patient outcomes Metastases and death 
(2 patients), local 
recurrence and 
metastases (1 patient), 
distant metastases 
(1 patient)

Metastases (1 patient 
with high risk rNEN 
who refused surgery)

Metastases 
(3 patients), 
death (2 patients)

–

Data are presented as number (percentage) of patients or median (interquartile range).

Abbreviations: see FIGuRE 1

FIGuRE 3  Atypical neuroendocrine neoplasm similar to 
hyperplastic polyp
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the most common manifestation of rNENs in our 
study. However, we could also distinguish fur‑
ther 2 patterns: atypical tumors resembling hy‑
perplastic polyps and atypical lesions with cen‑
tral depression.

Notably, only 12 of 40 rNENs (30%) and 7 of 
24 lesions (29.2%) in the group with a typical 
lesion appearance were removed using the ap‑
propriate method (FIGuRE 5). Neuroendocrine ori‑
gin was suggested during endoscopy in 14 out of 
40 patients (35%), but 2 lesions were removed 
by snare polypectomy. In our opinion, these 
findings show either a problematic routine pat‑
tern or lack of education on decision making in 
the diagnosis and treatment of rNENs. Unfor‑
tunately, it did not seem to be a local problem. 
A study from the French Group of Endocrine 
Tumors on 345 rNENs revealed that a suspi‑
cion of a subepithelial lesion was noted during 
the initial endoscopy in only 24% of cases, and 
in 18%, the neuroendocrine origin of the tumor 
was suggested by an endoscopist.3 Yet, one ‑third 
of those suspected tumors were removed by sim‑
ple polypectomy.3

Justifying some of endoscopists’ decisions, 
there was also a relevant group of small rNENs 
(FIGuREs 2 and 5). When we retrospectively ana‑
lyzed lesion images, it was difficult to distin‑
guish them from hyperplastic polyps on routine 
white ‑light endoscopy. A better characterization 
of small polyps using advanced methods of visu‑
alization could be a solution. Regrettably, stud‑
ies assessing more advanced methods of imag‑
ing have focused mainly on epithelial lesions,18 
with only a few case reports showing their po‑
tential in determining rNENs.19 A better char‑
acterization of rNENs would be an interesting 
area of study, as, similar to the gastric NETs in 
the study by Lahner et al,,20 it might help pre‑
vent mistakes in the treatment of small and 
atypical rNENs.

In our study, 3 patients developed metasta‑
ses; 2 of them had 8‑ and 9 ‑mm G2 and G1 tu‑
mors, respectively, (the G1 tumor case has been 
recently described in Polish Archives of Internal 
Medicine)21 with typical morphology, which were 
removed by snare polypectomy. The other pa‑
tient had a 15 ‑mm G2 tumor with central de‑
pression and refused surgery, but he was treat‑
ed with ESD (nonradical resection). The patient 
then refused salvage surgery and developed me‑
tastases after 69 months. What is important 
from the educational point of view, 2 of our pa‑
tients with small tumors developed metasta‑
ses, which showed the malignant potential of 
small rNENs, generally perceived as indolent 
lesions.22,23 This finding contrasts with other 
studies reporting indolent behavior and no me‑
tastases of rNENs smaller than 10 mm.22-24 It 
suggests that a size of 10 mm (not 5 mm as in 
the ENETS guidelines) should be an indication 
for EUS.24,25 Our findings are in line with those 
of other studies showing the metastatic potential 
of rNENs smaller than 10 mm, including studies 

dIsCussION Rectal NETs are subepithelial le‑
sions with a metastatic potential, which have 
been recently detected with a growing frequen‑
cy.1 The key points in the management of those 
tumors include a proper diagnosis based on en‑
doscopic features and removal of the tumor us‑
ing EMR, ESD, TEM, or surgery (for lesions with 
risk features) to achieve R0 resection and prevent 
the development of metastases.1,2,8,9

The purpose of our study was to determine 
whether the neuroendocrine origin of rNENs is 
suspected at the initial endoscopic examination 
and which methods are used by endoscopists to 
remove them, as well as to assess patient out‑
comes after radical and nonradical resection of 
rNENs. We aimed to answer the emerging ques‑
tion: are we following the guidelines when deal‑
ing with rNENs? The European Neuroendocrine 
Tumor Society (ENETS) guidelines (2008, 2012, 
and 2016)2,8,10 represented the points of refer‑
ence in our study (depending on the year in which 
the endoscopic procedure was performed); all up‑
dates recommended complete endoscopic resec‑
tion in the case of small rNENs. The 2016 ENETS 
guideline update directly indicated ESD,TEM, or 
EMR as a method of treatment, while the pre‑
vious ones suggested the use of band ‑snare re‑
section, aspiration lumpectomy, strip biopsy. or 
transanal methods and justified that by nonrad‑
ical outcomes of snare polypectomy.

Rectal neuroendocrine neoplasms are typi‑
cally described as small, smooth G1 lesions with 
an intact covering mucosa and a yellow appear‑
ance.11,12 This is in line with our observation 
showing that most of those tumors were grad‑
ed G1 and were of similar appearance. Symptoms 
were present in more than a quarter of patients 
in this study, but according to the literature they 
are present in up to 50% of cases.13 Those most 
commonly reported included abdominal pain, 
distension, diarrhea, and bleeding and, as in oth‑
er studies, no patients had clinical symptoms of 
carcinoid syndrome.14 In our opinion, in the ma‑
jority of cases, symptoms were more frequent‑
ly related to coexisting disorders (ie, rectal var‑
ices in the case of bleeding or rectal discomfort 
and irritable bowel syndrome in the case of dis‑
tension or abdominal pain) than to the presence 
of small rNENs.

The majority of patients had comorbidities, 
mainly hypertension and / or thyroid gland dis‑
ease, rectal hemorrhoids, and irritable bowel syn‑
drome. Case reports and studies have reported 
the presence of synchronous colorectal adeno‑
carcinoma and other primary malignancy in up 
to 14.5% of patients with neuroendocrine tu‑
mors.15,16 Here, we could not identify patients 
with coexisting colon adenocarcinoma, but 2 pa‑
tients had a secondary malignancy and a single 
patient had ulcerative colitis.

The typical endoscopic appearance (yellowish 
subepithelial lesion) in our study group, which 
is similar to that observed in other studies (eg, 
in 96% of patients reported by Lee et al17), was 
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Additional evidence supporting this approach 
comes from data showing that simple polypecto‑
my is associated with a high percentage of non‑
radical resections (80% in the study by Onoza‑
to et al,22 69% in the study by Son et al,37 and 
up to 83% in the study by Fine et al3), the pres‑
ence of remnant disease in a scar (up to 43%),38-41 
and the risk of local recurrence or metastatic 
spread,3,5,42 even several years after the endo‑
scopic resection.4

The outcomes of patients from the ESD group 
who developed metastases emphasize the prob‑
lem of risk features, which according to the lit‑
erature are a size of 20 mm or greater, grading of 
G2 or higher, invasion of the muscularis propria, 
infiltration of vessels, and the presence of ulcer‑
ation and metastases.1,43,44 Moreover, atypical fea‑
tures (shape, color, and surface changes) are re‑
lated to lymph node metastases.45 Therefore, ac‑
cording to the guidelines,1,8 tumors of 20 mm in 
size or greater or those of 10 mm or greater show‑
ing risk features and those removed incompletely 
by endoscopic resection should be treated surgi‑
cally. Our patient with the 15 ‑mm G2 tumor not 
radically removed by ESD should therefore have 
been treated with salvage surgery, but the patient 
refused further treatment.

Limitations Our study had several limitations in‑
cluding the retrospective design, the small num‑
ber of patients (a consequence of involving a sin‑
gle center and the rarity of rNENs), and the small 
size of the analyzed tumors (a consequence of 
the inclusion criterion of the endoscopic treat‑
ment of rNENs). Furthermore, apart from pa‑
tients who underwent colonoscopy and endo‑
scopic treatment in our department, we also in‑
cluded 9 patients who underwent simple polyp‑
ectomy elsewhere and were referred to our de‑
partment for follow ‑up rectal EUS.

Despite these limitations, our study showed 
the need for educating endoscopists on the di‑
agnosis and treatment of rNENs, which can be 
typically suspected based on the macroscopic 
appearance. Our findings also confirmed previ‑
ous observations showing that even small rN‑
ENs have a metastatic potential. This underlines 
the problem of risk factors for metastatic spread, 
which should always be considered when mak‑
ing clinical decisions about rNENs, and the need 
for salvage therapy and follow ‑up after nonrad‑
ical resections.

Conclusions Rectal neuroendocrine neoplasms 
are mostly small lesions with a low potential for 
malignancy yet some risk of metastatic spread.1,46 
In the majority of cases, the origin of the lesions 
is not suspected by endoscopists on colonosco‑
py (even despite a typical appearance) and sub‑
sequently those lesions are removed using inap‑
propriate methods. Endoscopists do not follow 
the guidelines when dealing with patients with 
rNENs and greater emphasis should be placed on 
their education on rNEN diagnosis and therapy. 

by Gleeson et al26 (metastases were present in 3% 
of patients), Kasuga et al27 (in 4.9%), Konishi et 
al28 (in 7%), and case reports.21,29,30

Risk factors for metastases, except tumor size, 
include tumor grade, lymphovascular infiltra‑
tion, muscular invasion, presence of metasta‑
ses, and endoscopic appearance (surface chang‑
es and ulceration).1,9,26,28 However, in our 2 pa‑
tients from the group treated with polypectomy 
who developed metastases, we could not identi‑
fy any factor, apart from size greater than me‑
dian (but still smaller than 10 mm and G2 grad‑
ing in a single patient, that would differentiate 
them from the remaining patients who under‑
went nonradical resection and did not develop 
metastases. Those patients had rNENs of typical 
appearance, without surface changes, which were 
removed nonradically by hot ‑snare polypectomy. 
It shows that we cannot always predict the dis‑
ease course of small tumors without risk fea‑
tures, or predict which tumor will metastasize. 
Our observations point to the need for reliable, 
commonly available for clinical use, and eco‑
nomical biomarkers that would enable the pre‑
diction of the disease course. A recent study by 
Gut et al31 showed that the levels of serum se‑
rotonin in patients with small intestine neuro‑
endocrine tumors and carcinoid syndrome differ 
depending on the tumor grading, staging, and 
extent of liver involvement. The usefulness of 
some markers in predicting the course of rNENs 
has been reported in the literature: Mitsuhashi 
et al32 showed that molecular biomarkers such 
as CpG island methylator phenotype and mi‑
croRNA 885 ‑5p upregulation positively corre‑
late with lymphovascular invasion. The expres‑
sion of cyclin A and human embryonic stem cell 
marker 77 (HES77) positively correlated with 
the presence of metastases and shorter surviv‑
al in patients with rNEN according to the stud‑
ies by Jernman et al.33,34

A tumor size smaller than 10 mm increases 
the risk of metastases.1 In the study by Gleeson 
et al,26 metastases were present in 66% of tumors 
measuring 10 to 20 mm and in 73% of those of 
20 mm in size or greater.

The prognosis of patients with rNENs is good, 
with an overall 5 ‑year survival of 80%,30 con‑
sidering that the presence of metastases shifts 
the  prognosis to that of adenocarcinoma.28 
The natural history of rNENs shows that remov‑
ing a tumor by an inappropriate method may 
lead to metastasis and patients’ death.3,4,35,36 In 
the study by Fine et al,3 the recurrence of rNENs 
after treatment occurred in 5% of patients, and 
8 patients had metastatic spread (median time, 
59 months), which led to death in 2 individu‑
als. These observations are similar to those from 
our study and provide an additional argument in 
the ongoing debate on the need for salvage thera‑
py and close follow ‑up with both endoscopy and 
abdominopelvic computed tomography or mag‑
netic resonance imaging and / or EUS after non‑
radical resections by snare polypectomy.4,23



ORIGINAL ARTICLE Endoscopic treatment of rectal neuroendocrine neoplasms 247

17 Lee SP, Sung IK, Kim JH, et al. The effect of preceding biopsy on com‑
plete endoscopic resection in rectal carcinoid tumor. J Korean Med Sci. 
2014; 29: 512‑518. 

18 McGill SK, Evangelou E, Ioannidis JP, et al. Narrow band imaging to 
differentiate neoplastic and non ‑neoplastic colorectal polyps in real time: 
a meta ‑analysis of diagnostic operating characteristics. Gut. 2013; 62: 
1704‑1713. 

19 Lin CK, Chung CS, Huang WC. Rectal carcinoid tumour observed by 
magnifying colonoscopy with narrow band imaging. Dig Liver Dis. 2014; 46: 
e7. 

20 Lahner E, Esposito G, Angeletti S, et al. Endoscopic appearances of 
polypoid type 1 gastric microcarcinoids by narrow ‑band imaging: a case se‑
ries in a referral center. Eur J Gastroenterol Hepatol. 2016; 28: 463‑468. 

21 Dąbkowski K, Lipiec Z, Legutko ‑Pacura K, et al. A small yellowish nod‑
ule in the rectum: not as benign as it seems. Pol Arch Intern Med. 2020; 
130: 1093‑1094. 

22 Onozato Y, Kakizaki S, Iizuka H, et al. Endoscopic treatment of rectal 
carcinoid tumors. Dis Colon Rectum. 2010; 53: 169‑176. 

23 Kwak MS, Chung SJ, Yang JI, et al. Long ‑term outcome of small, inci‑
dentally detected rectal neuroendocrine tumors removed by simple excision‑
al biopsy compared with the advanced endoscopic resection during screen‑
ing colonoscopy. Dis Colon Rectum. 2018; 61: 338‑346. 

24 Park SB, Kim DJ, Kim HW, et al. Is endoscopic ultrasonography essen‑
tial for endoscopic resection of small rectal neuroendocrine tumors? World J 
Gastroenterol. 2017; 23: 2037‑2043. 

25 Kim JH, Moon W, Park SJ, et al. Clinical impact of endoscopic ultra‑
sonography for small rectal neuroendocrine tumors. Turk J Gastroenterol. 
2014; 25: 657‑660. 

26 Gleeson FC, Levy MJ, Dozois EJ, et al. Endoscopically identified well‑
‑differentiated rectal carcinoid tumors: impact of tumor size on the natural 
history and outcomes. Gastrointest Endosc. 2014; 80: 144‑151. 

27 Kasuga A, Chino A, Uragami N, et al. Treatment strategy for rectal car‑
cinoids: a clinicopathological analysis of 229 cases at a single cancer insti‑
tution. J Gastroenterol Hepatol. 2012; 27: 1801‑1807. 

28 Konishi T, Watanabe T, Kishimoto J, et al. Prognosis and risk factors of 
metastasis in colorectal carcinoids: results of a nationwide registry over 15 
years. Gut. 2007; 56: 863‑868. 

29 Saito T, Ikenaga M, Yasui M, et al. A case of 7 mm rectal carcinoid 
with lymph node metastasis [in Japanese]. Gan To Kagaku Ryoho. 2009; 
36: 2251‑2253.

30 Tomoda H, Furusawa M, Haiashi I, Okumura K. A rectal carcinoid tumor 
of less than 1 cm in diameter with lymph node metastasis: a case report and 
a review of the literature. Jpn J Surg. 1990; 20: 468‑471. 

31 Gut P, Czarnywojtek A, Sawicka ‑Gutaj N, Ruchała M. Assessment of 
serotonin concentration in patients with a small ‑intestine neuroendocrine 
neoplasm and carcinoid syndrome treated with somatostatin analogues. Pol 
Arch Intern Med. 2020; 130: 903‑905. 

32 Mitsuhashi K, Yamamoto I, Kurihara H, et al. Analysis of the molecular 
features of rectal carcinoid tumors to identify new biomarkers that predict 
biological malignancy. Oncotarget. 2015; 6: 22114‑22125. 

33 Jernman J, Hägstrom J, H Mäenpää H, et al. Expression of stem cell‑
‑associated marker HES77 in rectal neuroendocrine tumors. Anticancer Res. 
2015; 35: 3767‑3772.

34 Jernman J, Välimäki MJ, Hägstrom J, et al. Cyclin A predicts met‑
astatic potential of rectal neuroendocrine tumors. Hum Pathol. 2014; 45: 
1605‑1609. 

35 Broecker JS, Ethun CG, Postlewait LM, et al. Colon and rectal neuroen‑
docrine tumors: are they really one disease? A single ‑institution experience 
over 15 years. Am Surg. 2018; 84: 717‑726. 

36 Okumura Y, Maruta M, Maeda K, et al. Minute carcinoid tumor in 
the rectum with liver metastasis [in Japanese]. Gan To Kagaku Ryoho. 1997; 
24: 307‑312. 

37 Son HJ, Sohn DK, Hong CW, et al. Factors associated with complete 
local excision of small rectal carcinoid tumor. Int J Colorectal Dis. 2013; 
28: 57‑61. 

38 Kumar AS, Sidani SM, Kolli K, et al. Transanal endoscopic microsurgery 
for rectal carcinoids: the largest reported United States experience. Colorec‑
tal Dis. 2012; 14: 562‑566. 

39 Chen WJ, Wu N, Zhou JL, et al. Full ‑thickness excision using transanal 
endoscopic microsurgery for treatment of rectal neuroendocrine tumors. 
World J Gastroenterol. 2015; 21: 9142‑9149. 

40 Shao Q, Lin G, Qiu H. Transanal endoscopic microsurgery for treatment 
of rectal neuroendocrine tumors [in Chinese]. Zhonghua Wei Chang Wai Ke 
Za Zhi. 2017; 20: 1009‑1014.

41 Pagano N, Ricci C, Brighi N, et al. Incidental diagnosis of very small 
rectal neuroendocrine neoplasms: when should endoscopic submucosal dis‑
section be performed? A single ENETS centre experience. Endocrine. 2019; 
65: 207‑212. 

42 Moon CM, Huh KC, Jung SA, et al. Long ‑term clinical outcomes of rec‑
tal neuroendocrine tumors according to the pathologic status after initial en‑
doscopic resection: a KASID multicenter study. Am J Gastroenterol. 2016; 
111: 1276‑1285. 

The prognosis of rNENs is favorable when patients 
are treated according to the guidelines, whereas 
improper management may lead to metastatic 
spread and death.

ARTICLE INFORmATION

CONTRIbuTION sTATEmENT KD conceptualized and designed the 
study, collected and analyzed data, and wrote the manuscript. NR ‑R and 
KM collected data and wrote the manuscript. AB performed ESD / EMR and 
critically revised the manuscript. EU analyzed histopathological findings and 
critically revised the manuscript. BK ‑K critically revised the manuscript and 
followed up the study patients. TS designed the study and wrote and criti‑
cally revised the manuscript. All authors edited and approved the final ver‑
sion of the manuscript.

CONFLICT OF INTEREsT None declared.

OPEN ACCEss This is an Open Access article distributed under 
the terms of the Creative Commons Attribution ‑NonCommercial ‑ShareAlike 
4.0 International License (CC BY ‑NC ‑SA 4.0), allowing third parties to copy 
and redistribute the material in any medium or format and to remix, trans‑
form, and build upon the material, provided the original work is proper‑
ly cited, distributed under the same license, and used for noncommer‑
cial purposes only. For commercial use, please contact the journal office 
at pamw@mp.pl.

hOw TO CITE  Dąbkowski K, Rusiniak ‑Rossińska N, Michalska K, et al. En‑
doscopic treatment of rectal neuroendocrine tumors in a 13 ‑year retrospec‑
tive single ‑center study: are we following the guidelines? Pol Arch Intern 
Med. 2021; 131: 241‑248. doi:10.20452/pamw.15823

REFERENCEs

1 Starzyńska T, Londzin ‑Olesik M, Bałdys ‑Waligórska A, et al. Colorec‑
tal neuroendocrine neoplasms – management guidelines (recommended by 
the Polish Network of Neuroendocrine Tumours). Endokrynol Pol. 2017; 68: 
250‑260.

2 Ramage JK, De Herder WW, Delle Fave G, et al. ENETS Consensus 
Guidelines update for colorectal neuroendocrine neoplasms. Neuroendocri‑
nology. 2016; 103: 139‑143. 

3 Fine C, Roquin G, Terrebonne E, et al. Endoscopic management of 345 
small rectal neuroendocrine tumours: a national study from the French 
group of endocrine tumours (GTE). United European Gastroenterol J. 2019; 
7: 1102‑1112. 

4 Judd S, Nangia S, Levi E, Antaki F. Rectal carcinoid tumor: a delayed lo‑
calized recurrence 23 years after endoscopic resection. Endoscopy. 2014; 
46: 555‑556. 

5 Cha JH, Jung DH, Kim JH, et al. Long ‑term outcomes according to addi‑
tional treatments after endoscopic resection for rectal small neuroendocrine 
tumors. Sci Rep. 2019; 9: 4911. 

6 Dąbkowski K, Białek A, Rusiniak ‑Rossińska N, et al. Endoscopic treat‑
ment of rectal neuroendocrine tumors in a 12 year retrospective single cen‑
ter study. Endoscopy. 2019; 51: S137. 

7 Klöppel G. Neoplasms of the neuroendocrine pancreas. In: Lloyd RV, 
Osamura RY, Klöppel G, Rosai J, eds. WHO Classification of Tumours of 
the Endocrine Organs, 4th edition. Lyon: IARC Press; 2017: 210‑239.

8 Caplin M, Sundin A, Nillson O, et al. ENETS Consensus Guidelines for 
the management of patients with digestive neuroendocrine neoplasms: 
colorectal neuroendocrine neoplasms. Neuroendocrinology. 2012; 95: 
88‑97. 

9 Choi CW, Park SB, Kang DH, et al. The clinical outcomes and risk factors 
associated with incomplete endoscopic resection of rectal carcinoid tumor. 
Surg Endosc. 2017; 31: 5006‑5011. 

10 Ramage JK, Goretzki PE, Manfredi R, et al. Consensus guidelines for 
the management of patients with digestive neuroendocrine tumors: well‑
‑differentiated colon and rectum tumor/carcinoma. Neuroendocrinology. 
2008; 87: 31‑39. 

11 Lee DS, Jeon SW, Park SY, et al. The feasibility of endoscopic submu‑
cosal dissection for rectal carcinoid tumors: comparison with endoscopic 
mucosal resection. Endoscopy. 2010; 42: 647‑651. 

12 Jeon JH, Cheung DY, Lee SJ, et al. Endoscopic resection yields reli‑
able outcomes for small rectal neuroendocrine tumors. Dig Endosc. 2014; 
26: 556‑563. 

13 Chi Y, Du F, Zhao H, et al. Characteristics and long ‑term prognosis of 
patients with rectal neuroendocrine tumors. World J Gastroenterol. 2014; 
20: 16252‑16257. 

14 Mandair D, Caplin ME. Colonic and Rectal NET’s. Best Pract Res Clin 
Gastroenterol. 2012; 26: 775‑789. 

15 Vootla V, Ahmed R, Niazi M, et al. Synchronous adenocarcino‑
ma of the colon and rectal carcinoid. Case Rep Gastroenterol. 2016; 10: 
600‑604. 

16 Winn JN, Sathyamurthy A, Kneib JL, et al. Synchronous gastrointesti‑
nal carcinoid tumor and colon adenocarcinoma: case reports and literature 
review. Am J Case Rep. 2017; 18: 626‑630. 

https://doi.org/10.3346/jkms.2014.29.4.512
https://doi.org/10.3346/jkms.2014.29.4.512
https://doi.org/10.3346/jkms.2014.29.4.512
https://doi.org/10.1136/gutjnl-2012-303965
https://doi.org/10.1136/gutjnl-2012-303965
https://doi.org/10.1136/gutjnl-2012-303965
https://doi.org/10.1136/gutjnl-2012-303965
https://doi.org/10.1016/j.dld.2013.12.003
https://doi.org/10.1016/j.dld.2013.12.003
https://doi.org/10.1016/j.dld.2013.12.003
https://doi.org/10.1097/MEG.0000000000000566
https://doi.org/10.1097/MEG.0000000000000566
https://doi.org/10.1097/MEG.0000000000000566
https://doi.org/10.20452/pamw.15641
https://doi.org/10.20452/pamw.15641
https://doi.org/10.20452/pamw.15641
https://doi.org/10.1007/DCR.0b013e3181b9db7b
https://doi.org/10.1007/DCR.0b013e3181b9db7b
https://doi.org/10.1097/DCR.0000000000000905
https://doi.org/10.1097/DCR.0000000000000905
https://doi.org/10.1097/DCR.0000000000000905
https://doi.org/10.1097/DCR.0000000000000905
https://doi.org/10.3748/wjg.v23.i11.2037
https://doi.org/10.3748/wjg.v23.i11.2037
https://doi.org/10.3748/wjg.v23.i11.2037
https://doi.org/10.5152/tjg.2014.6647
https://doi.org/10.5152/tjg.2014.6647
https://doi.org/10.5152/tjg.2014.6647
https://doi.org/10.1016/j.gie.2013.11.031
https://doi.org/10.1016/j.gie.2013.11.031
https://doi.org/10.1016/j.gie.2013.11.031
https://doi.org/10.1111/j.1440-1746.2012.07218.x
https://doi.org/10.1111/j.1440-1746.2012.07218.x
https://doi.org/10.1111/j.1440-1746.2012.07218.x
https://doi.org/10.1136/gut.2006.109157
https://doi.org/10.1136/gut.2006.109157
https://doi.org/10.1136/gut.2006.109157
https://doi.org/10.1007/BF02470834
https://doi.org/10.1007/BF02470834
https://doi.org/10.1007/BF02470834
https://doi.org/10.20452/pamw.15504
https://doi.org/10.20452/pamw.15504
https://doi.org/10.20452/pamw.15504
https://doi.org/10.20452/pamw.15504
https://doi.org/10.18632/oncotarget.4294
https://doi.org/10.18632/oncotarget.4294
https://doi.org/10.18632/oncotarget.4294
https://doi.org/10.1016/j.humpath.2014.03.012
https://doi.org/10.1016/j.humpath.2014.03.012
https://doi.org/10.1016/j.humpath.2014.03.012
https://doi.org/10.1177/000313481808400525
https://doi.org/10.1177/000313481808400525
https://doi.org/10.1177/000313481808400525
https://doi.org/10.1007/s00384-012-1538-z
https://doi.org/10.1007/s00384-012-1538-z
https://doi.org/10.1007/s00384-012-1538-z
https://doi.org/10.1111/j.1463-1318.2011.02726.x
https://doi.org/10.1111/j.1463-1318.2011.02726.x
https://doi.org/10.1111/j.1463-1318.2011.02726.x
https://doi.org/10.3748/wjg.v21.i30.9142
https://doi.org/10.3748/wjg.v21.i30.9142
https://doi.org/10.3748/wjg.v21.i30.9142
https://doi.org/10.1007/s12020-019-01907-y
https://doi.org/10.1007/s12020-019-01907-y
https://doi.org/10.1007/s12020-019-01907-y
https://doi.org/10.1007/s12020-019-01907-y
https://doi.org/10.1038/ajg.2016.267
https://doi.org/10.1038/ajg.2016.267
https://doi.org/10.1038/ajg.2016.267
https://doi.org/10.1038/ajg.2016.267
http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1159/000443166
https://doi.org/10.1159/000443166
https://doi.org/10.1159/000443166
https://doi.org/10.1177/2050640619861883
https://doi.org/10.1177/2050640619861883
https://doi.org/10.1177/2050640619861883
https://doi.org/10.1177/2050640619861883
https://doi.org/10.1055/s-0034-1377950
https://doi.org/10.1055/s-0034-1377950
https://doi.org/10.1055/s-0034-1377950
https://doi.org/10.1038/s41598-019-40668-6
https://doi.org/10.1038/s41598-019-40668-6
https://doi.org/10.1038/s41598-019-40668-6
https://doi.org/10.1055/s-0039-1681572
https://doi.org/10.1055/s-0039-1681572
https://doi.org/10.1055/s-0039-1681572
https://doi.org/10.1159/000335594
https://doi.org/10.1159/000335594
https://doi.org/10.1159/000335594
https://doi.org/10.1159/000335594
https://doi.org/10.1007/s00464-017-5497-x
https://doi.org/10.1007/s00464-017-5497-x
https://doi.org/10.1007/s00464-017-5497-x
https://doi.org/10.1159/000111036
https://doi.org/10.1159/000111036
https://doi.org/10.1159/000111036
https://doi.org/10.1159/000111036
https://doi.org/10.1055/s-0030-1255591
https://doi.org/10.1055/s-0030-1255591
https://doi.org/10.1055/s-0030-1255591
https://doi.org/10.1111/den.12232
https://doi.org/10.1111/den.12232
https://doi.org/10.1111/den.12232
https://doi.org/10.3748/wjg.v20.i43.16252
https://doi.org/10.3748/wjg.v20.i43.16252
https://doi.org/10.3748/wjg.v20.i43.16252
https://doi.org/10.1016/j.bpg.2013.01.007
https://doi.org/10.1016/j.bpg.2013.01.007
https://doi.org/10.1159/000450677
https://doi.org/10.1159/000450677
https://doi.org/10.1159/000450677
https://doi.org/10.12659/AJCR.903580
https://doi.org/10.12659/AJCR.903580
https://doi.org/10.12659/AJCR.903580


POLISH ARCHIVES OF INTERNAL MEDICINE 2021; 131 (3)248

43 Concors SJ, Sinnamon AJ, Folkert IW, et al. Predictors of metastases 
in rectal neuroendocrine tumors: results of a national cohort study. Dis Co‑
lon Rectum. 2018; 61: 1372‑1379. 

44 Sohn B, Kwon Y, Ryo SB, et al. Predictive factors for lymph node me‑
tastasis and prognostic factors for survival in rectal neuroendocrine tumors. 
J Gastrointest Surg. 2017; 21: 2066‑2074. 

45 Hyun JH, Lee SD, Youk EG, et al. Clinical impact of atypical endoscop‑
ic features in rectal neuroendocrine tumors. World J Gastroenterol. 2015; 
21: 13302‑13308. 

46 Dąbkowski K, Szczepkowski M, Kos ‑Kudła B, Starzyńska T. Endoscop‑
ic management of rectal neuroendocrine tumours. How to avoid a mistake 
and what to do when one is made? Endokrynol Pol. 2020; 71: 343‑349. 

https://doi.org/10.1097/DCR.0000000000001243
https://doi.org/10.1097/DCR.0000000000001243
https://doi.org/10.1097/DCR.0000000000001243
https://doi.org/10.1007/s11605-017-3603-y
https://doi.org/10.1007/s11605-017-3603-y
https://doi.org/10.1007/s11605-017-3603-y
https://doi.org/10.3748/wjg.v21.i47.13302
https://doi.org/10.3748/wjg.v21.i47.13302
https://doi.org/10.3748/wjg.v21.i47.13302
https://doi.org/10.5603/EP.a2020.0045
https://doi.org/10.5603/EP.a2020.0045
https://doi.org/10.5603/EP.a2020.0045

