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Abstract

A rectal neuroendocrine neoplasm (r-NEN) is one of the most common digestive NENs, along with a small bowel NEN. Due to the widespread use of endoscopic
screening for colorectal cancer and the advanced endoscopic procedures available today, their incidence has increased in the past few years. In view of their low
risk of local or distant invasion, well-differentiated r-NENs smaller than 10 mm should be endoscopically removed. Because r-NENs larger than 20 mm may spread
distantly and involve the muscularis propria, they should be surgically resected. Metastasis risk is intermediate for tumors between 10 and 20 mm, and endoscopic
treatment can be challenging for these tumors. A possible algorithm is proposed here based on the limited and poorly codified indications for surveillance once a

patient has been removed.
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Introduction

In most cases, NEN arise from the intestinal tract. In addition to
indolent well-differentiated neuroendocrine tumors (NETs), neuroen-
docrine carcinomas (NECs) are very aggressive poorly differentiated
NETs. It is possible for them to arise from practically any part of the
human body [1, 2]. r-NENs represent 12% - 27% of all gastrointesti-
nal NENS, after the small intestine. The proportion of NETs in rectal
cancers, however, is 1% - 2%. The surveillance, epidemiology, and end
results (SEER) database shows an increasing incidence of r-NENs over
the past few years, and this trend was also confirmed by the German
registry, as well as Asian register, even though the highest incidence rate
(IR) was reported in the United States, where the rate was approximate-
ly 1.3 per 100,000 people and increased tenfold between 1970 and 2020
[3]. European IRs were lower than those reported in SEER, with Nor-
way reporting the highest IR and Austria reporting the lowest. The lack
of national registries may have caused an underreporting of the disease.
As screening colonoscopies have become more popular, the incidence
has increased. A polish screening colorectal cancer (CRC) program co-
hort of 50,148 participants reported a prevalence of r-NENs of between
0.05% and 0.07%, despite limited data on r-NENs diagnosed through
CRC screening programs. NENs were identified in the English bowel
cancer screening program 29 times for rectal cancer and 18 times for
colon cancer, which represents a prevalence of 0.04% [4-7]. In Western
countries, endoscopists are still not sufficiently recognizing r-NENs as
neuroendocrine lesions, since a recent study revealed that only 18% of
NETs were suspected to be neuroendocrine. The clinical significance of
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suspicion of r-NENs before their resection lies in the fact that it signifi-
cantly influences how they are treated. It has been reported that patients
diagnosed with r-NENs before resection showed a greater rate of com-
plete resection than those whose tumors were resected as polyps before
being diagnosed. The application of artificial intelligence to gastrointes-
tinal endoscopy may be able to detect and diagnose r-NENS, thereby re-
sulting in a greater incidence, but also more effective treatments [8-11].

Endoscopic appearance of r-NENs in clinical form

The majority of r-NENs are diagnosed incidentally during
endoscopic evaluation for CRC screening or unrelated gastrointestinal
symptoms. Anal discomfort, rectal bleeding, and changes in bowel habits
may occur less frequently in r-NENs. A r-NEN appears as a small, round
polypoid lesion derived from neuroendocrine epithelial cells, which
has a smooth, normal-appearing mucosa, a round-shaped pit pattern,
type I in Kudo classification, and invisible vessels, as described by Sano
as type I. It is usually found on the frontal or lateral wall of the mid-
rectum, about 4 to 10 cm above the dentate line [2, 12]. In up to 90% of
r-NEN cases, at the time of diagnosis, the lesions are well differentiated
epithelial lesions of less than 10 mm in size. They usually develop toward
the submucosal layer, but without invading the muscularis propria.
Atypical endoscopic findings (such as a semipedunculated appearance,
hyperemia, central depression, erosion, and ulceration) have been
reported for r-NEN exceeding 5 mm in diameter [13]. Further, virtual
chromoendoscopy with NBI, showing large amorphous areas (Kudo
V), may be useful in detecting invasive r-NENs. Unfortunately, the
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macroscopic appearance of r-NENs resembles that of hyperplastic or
adenomatous polyps, making the differentiation from other polypoid
lesions challenging, and it is often determined after routine snare
polypectomy or mucosectomy by pathological examination [14].
Artificial intelligence with computer-aided software may also aid in the
detection and characterization of polypoid lesions, including r-NENs.
In recent years, endoscopic ultrasound (EUS) has expanded the role of
endoscopic evaluation of r-NENS, and it has proved helpful in defining
the size, extent, and presence of pararectal nodal metastases. As seen
on EUS, r-NETs generally appear as well-defined, hypoechoic lesions
located in the second and third wall layers. Other EUS features such
as lobulated forms, irregular margins, and echogenic foci may also
indicate higher grades of cancer (Figure 1) [15-19].

Incidence, prevalence, progress and recurrence risk factors

Since these tumors are generally rare and there are few large
epidemiological studies on rare cases, the risk factors associated with
r-NENs are not fully understood. These neoplasms are not totally
indolent, as they were traditionally thought, but they do exhibit a
3% to 60% risk of metastatic disease [20, 21]. For early detection
and removal of r-NENs, identifying specific subgroups that are at
increased risk of developing these tumors is of extreme relevance.
High levels of cholesterol and ferritin, metabolic syndrome, and
family history of cancer were associated with an increased prevalence
of r-NENs, according to a large Asian retrospective study. r-NEN
risk was significantly increased by higher fasting plasma glucose and
hypertriglyceridemia, younger age, and previous malignancies. Study
results revealed a significant association between male gender and low
levels of high-density lipoprotein cholesterol with 101 cases of r-NENs
found during screening colonoscopies [22-26].

Since metabolic syndrome appears to be a recognized risk factor for
the development of --NEN, the improvement in screening colonoscopy
may partially explain this trend. There is still no clear explanation for
the relationship between metabolic risk factors and r-NENs; however,
insulin resistance may contribute to r-NEN pathogenesis, since insulin
and insulin-like growth factors are associated with cell proliferation,
differentiation, and apoptosis. It has been proposed that there are a
number of predictors for metastases, progression, and recurrence of
r-NENSs; however, their relevance has not been clearly established, and
current guidelines have not yet included clear-cut prognostic factors
that could help manage these neoplasms [27]. There are a number of
prognostic factors available. A lesion with a diameter of more than 20
mm is more likely to be metastatic in 60% - 80% of cases. The incidence
of synchronous or metachronous metastases in patients with r-NENs
measuring 10 - 19 mm is 4% - 20%. According to some large series, the
optimal size cut-off for predicting the risk of metastases is 15 mm; in
detail, it was observed that tumors larger than 15 mm were associated
with an increased risk of distant metastasis in their study of 4893 r-NEN

Figure 1: Endoscopic appearances of r-NETs [20].
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patients identified in the national cancer database [28]. However, one
should keep in mind that metastases may also occur in lesions less than
15 mm, which suggests that tumor behavior is not influenced only by
size. The size alone has limited accuracy since 26% of patients with
stage IV neoplasms and 16% with G3 neoplasms have a primary tumor
10 mm in size; rather, staging and grading can accurately predict the
prognosis of r-NEN patients. As a result of this study, the European
neuroendocrine tumor society (ENETS) TNM staging accurately
predicted prognosis in patients with r-NENs, with stage IV being
associated with a worse outcome and progression-free survival (PFS)
[29-31].

A r-NEN can also be classified according to the World Health
Organization classification of digestive system tumors, which
differentiates NEN into NETs and NECs based on their molecular
differences. Grading of NETs (mitotic count and proliferation index
based on Ki67) is done according to proliferation index. NECs are
classified according to their grade (NET G1, NET G2, and NET G3).
The development of metastases may depend on both the primary
neoplasms’ diameter and their grade, according to growing evidence
[32-36]. An analysis of 98 patients with r-NENSs, characterized by
12% metastatic disease, showed that patients with G2 or G3 tumors,
regardless of their size, were more likely to develop metastases; only G1
tumors were found to be associated with aggressive behavior based on
their size (i.e., > 20 mm). Thus, small and diminutive r-NENs are highly
susceptible to metastasis based on grade [37]. In r-NENs it was found
that grade, besides stage, could predict prognosis, with G3 tumors
having a worse overall survival (OS) and PFS. Among the important
prognostic factors explored in the literature are: the depth of invasion
(including involvement of the muscularis propria), lymphovascular
and/or perineural invasion, the presence of regional nodal metastasis,
atypical histology (including anaplasia, frequent mitotic cells, cellular
pleomorphism, and mucin production), and mitotic rate, which are all
likely to predict aggressive behavior, although there is little evidence to
back them up. Currently, it remains unclear whether these factors are
independent risk factors [38].

Current guidelines have always classified r-NENs as NO vs N1
according to the presence or absence of metastatic lymph nodes.
Using data from the national cancer database, a recent study found
that patients with no positive lymph nodes (NO), one to four positive
lymph nodes (N1), and five positive lymph nodes (N2) had significantly
different survival rates, which suggests that a new nodal staging system
can improve prognosis accuracy [39].

In addition, these findings suggest that a lymphadenectomy
might be necessary in this setting, even if further research is needed
to quantify the optimal number of lymph nodes to remove. As a final
point, it should be noted that interobserver variations are often present
in the assessment of lymphovascular invasion [40].

In a study involving 70 r-NENs, it was calculated a carcinoid of the
rectum risk stratification score based on tumor size, depth of invasion,
lymphovascular invasion, and mitotic rate. In addition, the score was
associated with recurrence-free and disease-specific survival, and it was
derived from histopathologic variables that might be assessed at biopsy
and guide treatment [41]. In summary, according to the ENETS 2016
consensus guidelines and the union for international cancer control/
American joint committee on cancer (UICC/AJCC) indications, the
size of the primary tumor, with a potential more updated cut-off of 15
mm, and the degree of differentiation with G2 and, indeed, G3 tumors,
are considered to be the principal independent predictors of a dismal
prognosis in r-NENs. A poor prognosis is also associated with the

Pages: 2-7


https://doi.org/10.47275/2692-093X-140

=)

Citation: Gaddalay SL, Srinaini CH, Myneni H, Kambhampati K (2024) A Comprehensive Review on Recent Advances in Management, Presentation, and
Pathophysiology of Rectal Neuroendocrine Tumors. Neurol Sci Neurosurg, Volume 5:2. 140. DOI: https://doi.org/10.47275/2692-093X-140

number of positive nodes, taking 5 positive lymph nodes as a cut-off
point, as well as the depth of invasion with invasion of the muscularis
propria. It is necessary to conduct further studies in order to identify
whether more aggressive surgical approaches or standardized follow-
up protocols may be beneficial for this subgroup of neoplasms [42-44].

Treatment

r-NENG differ in their therapeutic approach depending on whether
the patient has a localized, locally advanced, or advanced metastatic
disease.

Standard polypectomy: The standard procedure for the removal of
polyps is to use a snare, either hot or cold, to remove the polyps. In
order to treat r-NENS, this type of polypectomy does not guarantee a
sufficient resection rate of lesion margin [45].

Endoscopic mucosal resection (EMR): In traditional EMR, the lesion
is re-snare resected, and then it is lifted by injecting a saline solution
submucosally, reducing the risk of perforation and incomplete margin
resection, particularly when the lesion is sessile. This is a safe, cost-
effective, and technically easy procedure, but it results in a considerable
rate of incomplete removal due to piecemeal resection. Conventional
EMR reduces only 56% - 59% of RO resections in 10 mm r-NENG,
according to the most reliable evidence. In addition, submucosal fluid
injections can paradoxically flatten or even depress loose connective
tissue lesions, increase tissue tension, and even move the lesions to a
less accessible site [46]. The underwater EMR technique (U-EMR) was
inspired by the observation that the mucosa and submucosa separate
from the muscular layer when colon air is removed from the lumen
and replaced with water. Consequently, the colon lumen becomes less
outstretched, a pseudopedicle forms, and a larger mucosal surface is
captured. U-EMR is effective in removing en bloc > 20 mm lesions;
a multicenter randomized controlled trial comparing conventionally
injection-assisted and U-EMR in 219 colorectal laterally spreading
tumors 15 - 70 mm demonstrated a significantly higher en bloc
resection rate with U-EMR. In en bloc resections of r-NENs of less
than 20 mm, no comparative studies have been conducted between
conventional EMR and U-EMR. In the largest samples available
to date, suction cap EMR has been shown to achieve 100% en bloc
resection success rates and 93% histological complete resection rates
for 10 mm r-NENSs [47]. According to the circumferential incision (CI-
EMR) m-EMR technique, which was first described in the literature
for treating CRC, dots are marked around the lesion by argon plasma
coagulation (APC) and only the mucosal layer is lifted with glycerin
fructose and methylene blue, resulting in 97% en bloc resection and
94% complete resection rates, respectively. It is possible to achieve even
greater complete resection if an elastic band is placed around the rectal
lesion in addition to suction assisted by cap and lifting with injection.
The majority of 77 patients in a Korean prospective study undergoing a
ligation-assisted m-EMR (ligation-EMR (L-EMR)) of a r-NEN reached
histologically complete resection en bloc [48]. The m-EMR technique
performed with a double-channel gastroscope proved to be less effective
in achieving complete resection rates, and it was also associated with
higher adverse events. An analysis of data from 11 studies involving 811
patients who went through endoscopic treatment for r-NENs less than
10 mm in size in the mucosal layer following a systematic review and
meta-analysis. Comparing m-EMR with conventional EMR, m-EMR
demonstrated statistically significant higher rates of en bloc endoscopic
and complete histological resection regardless of the procedure, the
safety was the same [49-51]. It is, however, interesting to note that,
based on a multivariate analysis of 277 r-NENs of any size treated with
conventional EMR (243 of them), dual-channel EMR, and CI-EMR
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(for 44 m-EMRs), the histological complete resection rate was similar
regardless of the endoscopic treatment modality, indicating that tumor
size determines histological complete resections. Regardless of the EMR
technique used, the EMR area should always be marked after the rectal
lesion resection, in order to facilitate future salvage therapy in the case
that the margins of the tumor are not completely removed [2].

In recent years, 90% - 100% of r-NENs have been detected with
a diameter of > 10 mm due to greater awareness of these neoplasms,
advancements in endoscopic technology, and better training for
endoscopists. The lesions are usually intramucosal, and nearly every
r-NEN that is more than 10 mm in diameter is a completely resected
incidental tumor. The risk of lymphatic invasion and distant metastases
for NENs smaller than 10 mm is nearly 0.7% and less than 2%,
respectively. The use of EUS is highly recommended to exclude this
distant occurrence, and to choose the type of endoscopic resection that
is most efficient and feasible [52]. It is still the goal of therapy for these
lesions to perform complete mini-invasive endoscopic en bloc resection,
even if, to date, not all studies support a statistically significant increase
in OS in patients with small r-NENs. Traditionally, r-NENs have been
resected using a wide range of endoscopic procedures.

Endoscopic submucosal dissection: An endoscopic submucosal
dissection involves using an electrocauterization knife to delineate a
circumferential excision zone around the lesion, followed by injecting
saline solution into the lesion to create a cushion beneath it. In order
to accomplish this, a dilute solution of 0.4% sodium hyaluronate must
be applied below the submucosal layer under direct visualization.
This is a technically challenging procedure that requires endoscopists’
specialized training and requires much practice [53]. Also, it takes
longer to execute and has a higher peri-procedural adverse event
rate compared to EMR (especially bleeding and perforation), but no
significant difference was found between endoscopic submucosal
dissection (ESD) and any m-EMR technique when it came to operating
time for r-NENSs. As a result of deep submucosal invasion of tumor cells,
even ESD may cause incomplete resection and thus persistent positive
vertical margins. In such cases, other endoscopic resection techniques
may be used: the full thickness resection device (FTRD) Ovesco is an
over-the-scope clip that combines a clip with a snare. The FTRD system
allows for endoscopic full-thickness resection while closing a wall
defect; it is particularly beneficial for subepithelial lesions [54].

Based on a systematic review and meta-analysis of ten retrospective
studies and 650 patients who underwent r-NEN resection, a significant
increase in complete resection rates was found in the ESD group
compared with the EMR group, but there was a similar rate of complete
resection between the ESD and the m-EMR groups [55]. A comparison
of 115 patients revealed no statistical significance between ESD and
U-EMR in terms of RO on 10 mm lesions not invading the muscularis.
A bias in the definition of complete histological resection RO can arise
from the fact that EMR often suggests a piecemeal resection, whereas
ESD guarantees an en bloc resection. The U-ESD technique has already
been proposed as a promising modified ESD method. An additional
systematic review and meta-analysis of 25 studies for 1094 patients
found L-EMR and ESD to be the most effective endoscopic procedures
for resecting < 10 mm r-NENSs (94.8% and 89.6% for L-EMR and ESD
RO, respectively, compared to 59.1% and 72.4% for polypectomy/EMR
and CI-EMR RO, respectively) [56-58]. In an additional meta-analysis
of seven studies involving 386 patients, a study of L-EMR was found to
have the highest RO rate of 10 mm r-NENSs as it achieved a higher RO
rate than ESD. As well as taking significantly less time to operate, it is
associated with no significantly increased complication rate. The results
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of a study comparing ESD with m-EMR found that ESD resulted in
higher RO resection rates (100% vs 70%) and lower recurrence rates (0%
vs 17%). The ESD technique appears most appropriate for restraining >
10 mm r-NENs. Incomplete primary endoscopic resections, particularly
those involving r-NENs of 10 mm or more, can also be salvaged using
m-EMR or ESD. Endoscopic resection techniques are heterogeneous,
and samples are limited, and follow-up time is limited, so it is important
to consider the limitations of what has been revealed so far.

Transanal endoscopic microsurgery (TEM): TEM allows local
excision of rectal lesions localized up to 20 cm from the anal verge
without the need to perform segmental surgery. TEM is typically
performed under general anesthesia in a lithotomy or clasp knife
position, using anal retractors to dilate the anal sphincter and maintain
exposure. A three-dimensional magnified rectoscope, combined with
a multi-channel transanal device, is required [2]. With the device,
the endoluminal pressure can be precisely controlled to delineate the
schedule operating area by electrocautery dots. As a result of injecting
saline solution into the submucosal plane, a visible submucosal cushion
is created for the elevation of the lesion. An electrocautery or ultrasonic
knife is then used to exorcise the tumor under direct vision, after
which the wound is closed with absorbable sutures. The treatment of
r-NENs with a diameter of 10 to 20 mm and no lymphatic invasion
can either be achieved by an en bloc endoscopic resection through ESD
or by a complete microsurgical excision through TEM. In prospective
observational studies, neither ESD nor TEM have adequately compared
ESD with m-EMR for > 10 mm r-NENS. TEM, according to single-
center experiences, requires a longer operative time than ESD and has
a higher incidence of anesthesia-related adverse events (such as acute
retention of urine); additionally, anal dilation or retraction may result
in higher postoperative morbidity. Meanwhile, TEM allows for deeper
vertical margins during full-thickness resection [59]. The presence
of fibrosis in the submucosa layer may also reduce the success rate of
complete en bloc resections if local recurrence occurs. Due to its lower
morbidity rate, short operating time, and, consequently, lower costs,
ESD might be preferred over TEM in the case of a first incidental 10 - 19
mm 1-NEN, whereas TEM might be the first choice for scar-embossed
recurrent 10 - 19 mm r-NENs located within the first 20 cm of the
rectum from the anal verge. As a whole, to date, robust superiority
evidence is less important than team expertise in determining which
of the two proposed techniques to perform. For the better definition
of resectable 10 - 19 mm r-NEN treatment algorithms, prospective
comparative studies must be conducted. TEM salvage was effective even
for lesions larger than 10 mm. It is equivalent to TEM when r-NENs
measuring 20 mm or less are localized within 6 cm of the anal verge by
conventional transanal resection (Figure 2) [60].

With or without TME, low anterior resection (LAR) or
intersphincteric resection

r-NENs with involvement of lymph nodes or those with
involvement of the muscularis mucosae should be surgically resected,
with or without TME. LAR and intersphincteric resection, with

Figure 2: TEM [60].
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appropriate lymph node resection through TME, are the two most
commonly performed laparoscopic techniques. There is often a
temporary protective ileostomy associated with either laparoscopic
LAR or intersphincteric resection. A significant improvement in quality
of life can be achieved by anal preservation, if possible. In most cases,
anal preservation is guaranteed due to the rare anal localization of
r-NEN. An abdominoperineal resection with definitive colostomy is
the most appropriate surgical procedure if anus is involved [2, 61-63].

Advanced disease treatment with systemic therapies

Approximately 10% of r-NENs measure > 10 mm at diagnosis, so
a low number of cases are diagnosed as advanced metastatic disease.
The management of r-NETs should be tailored based on the presence
or absence of metastases-predicting factors, including tumor size,
endoscopic aspects, T stages, grades, and lymphovascular invasion,
as explained previously. Locoregional ultrasound is the most relevant
technique for locoregional assessment. Furthermore, in all cases of
high-risk r-NENs (i.e., those showing factors predicting aggressive
disease, see above), magnetic resonance imaging (MRI) (or computed
tomography (CT)) of the pelvis has been recommended as part of
the initial workup to evaluate loco-regional spreading. A contrast-
enhanced CT scan of the thorax, abdomen, and pelvis, liver MRI with
diffusion-weighted sequences, somatostatin receptor isotopic imaging
(scintigraphy or positron-emitting tomography) is recommended.
Whenever a disease is advanced with distant metastases, a systemic
approach represents the best treatment option. Systemic therapy is
intended to alleviate symptoms and control disease. As a matter of fact,
none of the current systemic treatments have provided a radical cure
for r-NENSs, but rather a disease stabilization with variable duration
depending on prognostic factors. As r-NENs are usually nonfunctional,
systemic therapies are usually used to reduce their proliferation rather
than to alleviate their symptoms. Although studies examining specific
response rates in r-NENs are limited, there are a number of systemic
therapeutic options for advanced r-NENs. Furthermore, palliative
surgery is still controversial, whether it is used for primary tumor
removal or debulking surgery [64-65].

Chemotherapy: NECs with G3 characteristics are more likely to be
poorly differentiated r-NECs, whereas r-NETs with G3 characteristics
are rarer. Unlike other r-NENs, r-NECs have a highly aggressive
biological behavior and poor prognosis (small and large cell
carcinomas). A metastatic low-differentiated G3 NEC is mostly treated
with chemotherapy, in accordance with the current ESMO guidelines,
which highly recommend chemotherapy for this entity.

Patients with advanced GEP-NECs could benefit from
chemotherapy regimens combining cisplatin or carboplatin with
etoposide. Irinotecan can be used in similar cases to etoposide. A
combination of streptozocin and 5-fluorouracil (5-FU) as well as
doxorubicin is the most used treatment for advanced G1/2 r-NEN, even
though clinical and radiological response rates are low. A three-drug
regimen (5-FU, dacarbazine, and epirubicin), used historically since the
1990s, has been associated with a response rate of 30% [2, 66].

Treatment of high-grade r-NECS with combined radiation and
chemotherapy: High-grade r-NECs treated with combined radiation
therapy (RT) and chemotherapy: an interesting study examined the
efficacy of chemotherapy combined with radiotherapy for poorly
differentiated, aggressive high-grade G3 r-NECs, defined as having a
Ki67 index of 20% and a mitotic index > 20/10 at high power.

Asaresultofa preliminary retrospective univariate and multivariate
analysis, RT significantly improved survival in patients with G3 r-NECs
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who were treated with surgery and RT.

As a result of a multicenter American multidisciplinary study,
chemotherapy (based on platinum, etoposide, and fluoropyrimidine)
with or without radiotherapy and surgery had similar results in terms
of PFS and OS (49.1 mo vs 39.2 mo, p = 0.42). RT, when combined with
chemotherapy, leads to similar outcomes as surgery when it comes to
r-NEC prognosis. An overview of the most common systemic therapies
[67-71].

Surveillance

Literature indicates that r-NENs need to be followed up.
Furthermore, most of the indications found in the consensus guidelines
are based on expert opinion rather than evidence. It has been
documented that grade is more heavily prognostic than r-NEN size
in the main guidelines. According to the ENETS guidelines, follow-up
should take place in a specialized NEN center or at least at a hospital
that works closely with a specialized NEN center [72]. Following up
is reccommended based on tumor size, grade, and operative outcome
(if curatively resected). Upon curative resection of G1/2 r-NENs
within < 10 mm, only one endoscopic check should be performed at
12 months after the resection. Further investigation is not required. A
follow-up endoscopic examination is recommended for G1/2 lesions
10 - 20 mm in size. Furthermore, both CT and MRI are recommended
for conventional radiological imaging [2, 73]. It is also recommended
to perform somatostatin receptor imaging (SRI) every 12 - 24
months. Both curatively and non-curatively resected G1/2 lesions >
20 mm should receive close follow-up (every 3 - 12 mo), consisting
of endoscopy every 6 - 12 mo, CT or MRI every 3 - 12 mo, and SRI
every 12 - 24 mo. A 3 month follow-up is recommended, by performing
CT or MRI an endoscopy is recommended every 6 - 12 months;
nuclear medicine imaging (both SRI and fluorodeoxyglucose-positron
emission tomography) is advised every 12 months. It may nonetheless
be necessary to obtain an EUS examination if there is a suspicion of
recurrence or progression [74-77].

Conclusion

Combined with small bowel NENs, r-NENs are among the most
common digestive NENs. Their incidence has increased dramatically
over the last few years likely as a result of endoscopic screening for
CRC and improvements in endoscopic techniques. A recognition of
metabolic syndrome as a risk factor for the development of r-NENs
might have contributed to the increasing incidence of these cancers. As
endoscopists often don’t recognize these neoplasms, the incidence and
prevalence of these neoplasms are underestimated. Artificial intelligence
may help detect and treat r-NENs by applying it to gastrointestinal
endoscopy in an increasingly vast realm of artificial intelligence. One
of the most important predictors of metastases, progression, and/or
recurrence of r-NENSs has been the diameter and grade of the primary
neoplasm, although they are not clearly related. Small r-NENs with a
low metastatic risk are usually removed endoscopically; larger r-NENs
with a high metastatic risk are usually surgically resected. In contrast,
metastatic spread and a dismal prognosis are mainly predicted by a
more updated cut-off size of 15 mm and differentiation with G2 and
G3 tumors. Furthermore, the number of positive nodes (> 5 as a cut-
off) and depth of invasion (invasion of the muscularis propria) are
associated with poor prognoses.

Locally advanced r-NENs with a lateral spreading diameter >
10 mm, but still TINO, should be treated endoscopically; lesions that
invade the muscularis propria or local lymph nodes should be treated
surgically. For scar-embedded recurrent resectable lesion, TEM is
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the treatment of choice. Surveillance guidelines are based primarily
on experts opinions and not evidence. The follow-up depends on
the size, grade, and outcome of the tumor, according to the ENETS
guidelines. Rather than relying solely on retrospective studies, it would
be advantageous to encourage large prospective studies that define
standardized guidelines for r-NENs and define clear-cut prognostic
factors and scores that might assist in their management.
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