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Abstract

Rectal neuroendocrine tumors (rNETs) measuring less than 10 mm in diameter are
defined as small rNETs. Due to the low risk of distant invasion and metastasis,
endoscopic treatments, including modified endoscopic mucosal resection, endoscopic
submucosal dissection, and other transanal surgical procedures, of small rNETs are
effective. This review article proposes a follow-up plan according to the size and

histopathology of the tumor after the operation.

INTRODUCTION

Among different types of rectal tumors, neuroendocrine tumors (NETs) are
relatively rare. However, the incidence of rectal NETs (rNETSs) has been on the rise in
recent years, accounting for approximately 48% of gastrointestinal NETs [l. Due to the
increasing popularity of colonoscopy, 85% to 95% of rNET cases are diagnosed in the
early stage of the disease [2. rNETSs usually occur locally and have a relatively low risk
of distant metastasis and a relatively high five-year survival rate Bl. WHO graded the
NETs according to histology features [“.However, no consensus has been reached on
the best diagnostic, treatment, and management approaches. More research is needed to
determine how to fully evaluate the rNET stage, select the best surgical approaches,

predict the disease prognosis, and formulate the follow-up strategies. Preoperative




assessment of the tumor size, depth of invasion, and presence of distance metastasis is
extremely important for the diagnosis and treatment of rNETs.

The risk factors for rINET metastasis include the tumor size, invasion of the
muscularis propria, pathological classification (Ki-67 index and mitoses), vascular
infiltration, and atypical endoscopic findings [*ll®l. Tumor size is the most important
factor for predicting the risk of rNET metastasis 7). AINETs measuring less than 10 mm in
diameter are defined as small rNETs, which are relatively indolent tumors. Because of
their low risk of distant metastasis, most small rNETs are confined to the mucosa and
submucosa and rarely infiltrate into the muscularis propria. In addition, small rNETs
rarely have distant lymph node metastasis and can be clinically cured by endoscopic
treatment (8. rNETs are usually found in a small and early stage, and pelvic
radiotherapy is not required after localized resection of rNETs [°l. To date, common
treatments for rNETs include endoscopic treatment and other transanal surgical
procedures, both of which completely remove the rNET locally [10l11], The follow-up
strategies are determined according to the disease prognosis and postoperative
pathological evaluation.

This review article introduces the characteristics and keys for the preoperative
evaluation of rNETs; compares the characteristics of existing treatment methods for
rNETs less than 10 mm in diameter; and summarizes the disease prognosis, follow-up

strategies, clinical diagnoses, treatments, and management of rNETSs.

2 PREOPERATIVE EVALUATIONS OF RNETS

Pretreatment evaluation of rNETs is very important for the selection of surgical
approaches and prognosis prediction. The main content of preoperative evaluation of
rNETs includes tumor staging and classification, endoscopic ultrasonography (EUS),
imaging examinations such as magnetic resonance imaging (MRI), and histological
examinations.

2.1 rNET staging and classification




rNETs usually secrete glucagon and enteroglucagon instead of serotonin; thus,
rNETs rarely lead to neuroendocrine tumor syndrome and do not arouse early attention
[12l. yNETs are usually revealed unintentionally during colonoscopy. Patients with
rNETs may have certain symptoms, such as changes in bowel habits, blood in stools,
tenesmus, anal pain, and weight loss [12l. The relevant guidelines of the United States
and Europe argue that the staging and histological evaluation of rNET are the basic
factors for predicting disease prognosis [13l[14], with the consensus of dividing NETs jnto
grades 1, 2, and 3 (G1, G2, and G3) based on mitotic figures and Ki67 index. The
European Neuroendocrine Tumor Society (ENETS) and the Union for International
Cancer Control (IUCC)/American Joint Committee on Cancer (UICC/ AJCC) have also
proposed the TNM classification of rNETSs '], as shown in Table 1.

Tumor staging and size are important predictors of lymph node metastasis and
affect the disease prognosis. A tumor diameter of 10 mm is used as a cutoff value for the
assessment of the rNET prognosis. However, no significant difference between tumors
measuring 1 to 2 cm and those measuring larger than 2 cm in diameter, respectively,
has been found in the prediction of rNET prognosis [14l. Only 1% of rNETs smaller than
10 mm in diameter have distant metastasis, while the metastasis rate of rNETs larger
than 2 cm diameter is 60% ['°l. Thus, tumor size nearly accurately predicts the prognosis
of the disease and is strongly correlated with the prognosis and survival rate. Tsang et al
in a single-center study of 91 rNET cases over 13 years showed that patients with rNETs
of less than 10 mm in diameter had a 2% distant metastasis rate, while a study by Soga
et al of 1,271 rNET patients reported a 5.5% metastasis rate among patients with TNETs
less than 10 mm in diameter ['7].

The 2016 ENETS guidelines proposed that the size and the depth of invasion of an
rNET can be used to predict lymph node metastasis. rNETs smaller than 10 mm in
diameter have a 3% chance of lymph node metastasis [l Good histological
characteristics of rNETs include a low grade (G1) and no evidence of lymphatic,
vascular, and perineural or muscularis propria invasion [1819. The incidence of lymph

node involvement in patients with rNETs smaller than 10 mm in diameter is between




1% and 10%; the incidence of lymph node involvement in patients with rNETs 1 to 2 cm
in diameter is increased to 30%; and the incidence of lymph node involvement in
patients with rNETs greater than 2 c¢m in diameter is increased to 60% [°. The risk
factors for lymph node metastasis in rNET patients include tumor size, mitotic figures,
and lymphatic vascular invasion (LVI) [2l. In a previous study, a risk scoring system of
lymph node metastasis, which included tumor size, LVI, and whether the depth of
submucosal invasion was greater than or equal to 2,000 pm, was used to score the risk
of lymph node metastasis in patients with rNETs 211,

Small rNETs also have a risk of metastasis. Any suspected malignancy should be
fully evaluated for infiltration depth and disease stage. The typical rNET is a small and
smooth sessile tumor appearing normal or yellow in color with a submucosal bulge,
which is usually approximately 5 cm from the anal. According to their morphology,
rNETs can be divided into the following categories: type Ia rNETs are protruding
lesions with an angle between the tumor and the periphery of less than 90°; type Ib
rNETs are protruding lesions with an angle between the tumor and the periphery of 90°
to 150°; type Il rNETs involve flat or slightly raised lesions with an angle of greater than
150°% and type III rNETs present a collapsed surface or ulcerated lesions. Type I lesions
are the most common, especially subtype Ib lesions. Incomplete resection of type II and
type III lesions is more likely to occur (22l A meta-analysis showed that the endoscopic
Gl-stage of rNETs less than 16 mm in diameter involved no typical endoscopic
characteristics (e.g., central depression, ulcer, semi-ulcer, erosion, ulcer, hyperemia) and
were confined to the submucosa without lymphatic vascular infiltration, showing a
high complete resection rate and good long-term prognosis in patients %I,

Tumor size, TNM staging, lymph node metastasis, and tumor classification of
rNETs are significantly correlated with recurrence and survival outcomes in patients [241.
More and more pathological markers have been used as predictors of rINET prognosis.
With the development of new technologies, the extensive application of gene
technology and sequencing technology may provide more information and predict the

prognosis of patients with rNETs %1,




2.2 EUS and imaging examinations

EUS, together with imaging examinations and colonoscopy, provides important
information for the selection of rNET treatment options. EUS and pelvic MRI assess the
depth of lesion infiltration and abnormal lymph nodes. EUS also judges the size and
depth of the tumor. An rNET appears as a smooth, uniform, hypoechoic submucosal
mass under EUS that protrudes on the third layer and is covered by the second layer
but often blurred above it. The judgment of the size and depth of rNETs by experienced
radiologists is usually highly consistent with the final histological evaluation. EUS can
well assess rNETs by accurately evaluating the tumor size, depth of invasion, and
presence of lymph node metastasis in the perirectal space [51.

EUS and MRI complement the assessment of rNETs. MRI can well identify rNET
and assist in the tumor staging [25l. MRI is sensitive to the assessment of lymph nodes.
However, it is relatively easy to miss Tl-stage rNETs using MRI, while EUS can
accurately distinguish T1- and T2-stage rNETs but can hardly evaluate T4-stage rNETs
[26]. Computed tomography (CT) can assess the fat, fascia, and lymph nodes around the
rectum, supplementing MRI, thereby facilitating the assessment of distant metastases of
rNETs. Moreover, MRI is necessary for T2, T3,T4 and nodal -positive tumors [27],
especially to assess the involvement of other pelvic structures and liver [51.

2.3 Histological examinations

The guidelines of ENETS suggest that all endoscopists should conduct at least one
biopsy and one EUS before the surgical resection of rNETs and should choose the
resection approach for rNETs based on the pathological diagnosis, tumor staging, and
tumor classification. However, in clinical practice, pathologists often accidentally
discover the NETs after routine polypectomy, and the selection of resection approaches
is often affected by the experience of surgeons and the conditions of surgical
equipment. In combination with the assessment of rNET staging and classification as
well as the application of EUS, MRI, pathological examinations, and other
examinations, a comprehensive evaluation of rNET before surgery is essential for the

selection of surgical approaches and the prediction of disease prognosis.




3 TREATMENT OPTIONS FOR RNETS LESS THAN 10 MM IN DIAMETER

3.1 Decision of rNET resection approaches during the first endoscopy procedure

The only cure for rNETs less than 10 mm in diameter is to completely remove the
tumor locally. A localized resection of an rNET refers to clean or complete resection of
the local tumor, which is evaluated by histopathological examination when the lateral
and vertical margins are negative. Selection of rNET treatment methods should be
based on the comprehensive diagnostic evaluation as aforementioned, with the goal of
achieving the best tumor resection, i.e., with a clear edge and no residual tumor tissue.
Tumor size is the simplest indicator for the prediction of rNET prognosis and is thus
often used as an important reference for the selection of treatment approaches for
rNETs. Minimally invasive endoscopic treatments for rNETs less than 10 mm in
diameter with no vascular invasion and distant metastasis can achieve clinically
curative outcomes. The relevant guidelines reported previously also recommend that
endoscopic local resection of rNETs be the first choice for rNET treatment [5l. INETs less
than 10 mm in diameter carry a lower risk of metastasis, and the tumors can be
completely resected locally by endoscopy or other transanal surgical procedures
0111281, The decision of the initial endoscopic rNET resection approaches should be
based on the tumor size, mucosal, and submucosal changes. A study has shown that,
compared to ordinary polypectomy, advanced endoscopic or surgical procedures better
achieve a pathologically complete response (2l In clinical practice, small rNETs are
difficult to distinguish quickly from rectal polyps when they are first discovered. The
surgeons thus often choose to adopt ordinary endoscopic rectal polyp resection
methods, such as biopsy forceps. However, researchers do not recommend the use of
endoscopic biopsy clamps for the removal of rNETs because the histological
characteristics of these tumors that affect the complete resection rate of the tumor are
not accurately revealed through this approach, increasing the risk of postoperative
residual and local recurrence ['5l. Some researchers have suggested that any suspicious

rNETs that cannot be confirmed for the first time should be marked under endoscopy to




facilitate the search for these lesions before the next treatment and should be subjected
to further treatment after confirming the results of a full evaluation. In summary, if the
tumor size, mucosal, and submucosal changes are confusing, further and full evaluation
is needed instead of simply resection methods.
3.2 Comparison between endoscopic and surgical resection of rNETs

Selection of the best surgical approaches among the endoscopic and surgical
resection techniques is still under heated debate even after the full evaluation and
assuming the suspicious lesion is an rNET by preoperative EUS. Transanal resection of
rNETs removes the tumor at a higher position and ensures a deep removal in the
muscularis mucosa. However, the risk of aggresive surgery, i.e, rectal anterior
resection, when treating rNET less than 10 mm in diameter is greater than the benefit.
Thus, localized resection of rNETs is more appropriate. Transanal endoscopic
microsurgery (TEMS) is a localized resection approach of the lesion under a
laparoscopic view through the anus, with the advantage of direct and complete removal
of the lesion without worrying about perforation, and the resection wound is fully and
surgically sutured under direct vision [8. A previous study has shown that TEMS
achieve relatively great short-term and long-term prognoses for rNETs, and this
surgical treatment when applied for small rNETs has a greater chance of retaining the
anus BY. However, TEMS needs to be performed in an operating room, thus carrying
expensive fees for the operation and anesthesia. Intubation and anesthesia have a
relatively large impact on patients. Most importantly, postoperative fecal incontinence
may occur if the lesion is close to the anal margin B!, especially for small tNETs less
than 10 mm in diameter because TEMS may cause adverse effects in patients. Therefore,
the surgical indications of TEMS should be strictly controlled [*l. Because endoscopic
treatment does not require general anesthesia, it can be carried out in daytime operating
rooms or outpatient clinics to avoid the risks of intubation and anesthesia and can save
time and medical costs, rendering it more easily acceptable by patients.
3.3 Comparison between endoscopic mucosal resection (EMR) and endoscopic

submucosal dissection (ESD)




Some scholars have proposed that G1 rNETs revealed under endoscopy are usually
less than 16 mm in diameter, without irregular endoscopic findings (e.g., central
depression, ulcers, congestion) and are limited to the submucosa without LVI,
suggesting a relatively high rate of complete resection and a good prognosis. Thus,
endoscopic treatment is suitable for G1 rNETs and leads to better postoperative life
compared to general surgery. Small rNETs less than 10 mm in diameter are limited to
the submucosa and have no lymph node or distant metastasis, and, therefore,
endoscopic treatment is the first choice for their treatment [3233]. Since the development
of endoscopic technology, the main surgical procedures for lesion resection are EMR
and ESD. Traditional EMR is technically simple, but it seems difficult to guarantee
complete resection for rNETs with this approach. Therefore, various device-assisted
improved EMR techniques have been derived and may be compared to ESD.

The main challenge of traditional EMR resection of rNETs is that the depth of
vertical resection is not fully guaranteed, resulting in a positive vertical resection
margin. Therefore, improved EMR is used to assist the device to fully attract and lift the
lesion to ensure the depth of vertical resection. Cap-assisted EMR (EMR-C) (Figure 1), a
transparent cap-assisted EMR approach, injects a water cushion under the tumor, i.e.,
placing a half-moon shape snare in the transparent cap. After fully attracting the tumor
to the transparent cap, the rNET is endoscopically removed using a snare, followed by
clipping the wound with a hemostatic clip. EMR-C is ideal for relatively small rfNETs
134, Considering the effectiveness of treatment, operation duration, and surgical
complications, a previous study has suggested that EMR-C may be the best endoscopic
treatment for rNETs available [?l. The EMR-C procedure commonly used in our
endoscopy center can also achieve a good resection effect of rNETs. However, further
studies are needed to confirm whether the depth of the vertical resection margin is fully
guaranteed when the water cushion is not injected before the resection.

EMR using a dual-channel endoscope (EMR-D) is a simple, easy-to-learn, and
effective technique, but it requires dual-instrument channel endoscopy B5], where one

channel delivers the snare and the other channel delivers the forceps to lift the lesion




before directly removing the lesion by the snare. The vertical depth of the resection can
be fully ensured by the way of lifting B3¢l (Figure 2). Compared to ESD, EMR-D is
technically simple, minimally invasive, and safer for the removal of small rNETs 3],

EMR with a ligation device (EMR-L) (Figure 3) improves the complete resection
rate of rNETs B7IB8I*I. Similarly, an injection is performed in the submucosa of the
lesion to fully attract the tumor to the transparent cap before releasing the rubber ring
from the ligation device to form a pseudo-polyp, which is followed by retracting the
snare under the rubber ring, then electro-coagulating and resecting the tumor.
Compared to traditional EMR, EMR-L more fully ensures the vertical depth of tumor
resection due to the use of a snare and ligation device 1%l Traditional EMR is likely to
cause incomplete resection of the lesion and crush the wound, which affects the
pathological evaluation [3°]. EMR-L improves these shortcomings of traditional EMR,
resects without destroying or deforming the tumor, and moves the tumor further away
from the lateral and vertical incisal margins 3. In the treatment of initial lesions, when
the tumor diameter is less than 5 mms and known to be an rNET, application of EMR
technology, especially with the aid of a transparent cap or a ligature, usually achieves
an ideal resection outcome [311.

In addition, some scholars have proposed that underwater EMR (UEMR) (
Figure 4) ensures a clean resection margin and safe removal of rNETs 2. Here, the
local intestinal tube is pumped and filled with water under endoscopy and without
submucosal injection to float the tumor by the buoyancy of the water before electro-
coagulating and resecting the tumor using a snare. However, some scholars have
suggested that EMR electrocoagulation damages the edge of the specimen, which is not
conducive to the judgment of the margin. Application of traction and magnification of
water via underwater ESD may be better than UEMR [411[42],

ESD is commonly used for lesion resection. Endoscopic submucosal dissection
achieves radical treatment of local lesions, even in lesions involving the submucosa,
retaining the muscle layer, i.e., preserving the local anatomy and function (3. Patients

with rNETSs less than 10 mm in diameter have no lymph node or distant metastases, and




a G1 rNET limited to the submucosa is an absolute indication for ESD 4 (Figure 5). The
biological characteristics of rNETs are derived from lower crypts by growing deep into
the submucosa, showing a subepithelial tumor-like growth pattern B3. Due to the
proximity to the muscularis propria, it is difficult to dissect the submucosa and is easy
to achieve a positive vertical margin [451. In addition, ESD usually lasts for a long time
and requires highly experienced surgeons for the operation. Perforation is also more
likely during ESD than EMR. The main complication after ESD is bleeding. Linked
imaging mode is used to assist in identifying bleeding points during ESD surgery, and
white light is used to avoid vascular damage B¢l. For rNETs that are too small in size, it
is challenging to use ESD to separate the submucosa from the muscularis propria. More
approaches should be used, such as submucosal tunneling endoscopic resection, to
improve the ESD resection of rNETs [33. Some scholars have proposed that small rNETs
can be removed by ESD using a pocketed-creation method with a hook knife to drill
into the precut submucosa pocket of a transparent cap to expand the submucosa and
finally complete the tumor resection [471.

Many studies have shown that there is no significant difference between modified
EMR and ESD in the operation duration, en bloc resection, complete resection rate,
complications, or recurrence rate 2% A meta-analysis suggested that EMR with
attraction for the treatment of rNETs less than 10 mm in diameter achieves a higher
complete resection rate, shorter operation duration, and similar complete resection and
recurrence rates compared to ESD ¥l Compared to EMR, the recurrence rate of rNETs
after ESD is lower, while the risk of perforation in rNET patients undergoing ESD is
greater, and the requirements for the ESD operator are also higher(*®l. Some
investigators believe that the complete resection rate of rNETs by EMR-L is as high as
that with ESD 43, Some scholars carried out a retrospective study of rNET cases
undergoing EMR-L and ESD resection and showed that these two types of surgery
could be used to completely remove whole lesions in all cases, and the complete
resection rate of EMR-L was higher than that of ESD with the lateral and vertical

resection margins being farther away from the tumor 331, EMR-L also obtains a more




sufficient distance of the vertical resection margin; further, it is easily performed, less
time-consuming 3], and carries a lower risk of adverse events such as bleeding and
perforation B9 In addition, the incidence of low rectal perforation during EMR-L is
lower. These findings suggest that EMR-L is more suitable for the treatment of rNETs
than ESD. Comparism of different endoscopic and surgical techniques is listed in table3.

Combined with preoperative evaluation, some scholars recommend that rNETs less
than 5 mm in diameter and without irregular characteristics should be treated with
modified EMR or ESD. EUS and MRI should be completed prior to ESD or surgery in
cases of rNETs with irregular characteristics or measuring 5 mm to 2 cm in diameter to
assess whether the lesion invades the muscularis propria or regional lymph nodes. MRI
and CT or functional imaging should be completed to evaluate the presence of distant
metastasis in cases with infiltration of the muscularis propria or local lymph node
metastasis. Hepatic or systemic treatment should be performed if the lesion has
metastasized to a distant location. Surgical treatment should be performed if the lesion
has no distant metastasis. The 2016 updated guidelines of ENETS recommended
endoscopic resection of Tl-stage (G1/G2) rNETs less than 10 mm in diameter.
Pathological assessment of Gl Lesions should be re-examined six months after
incomplete resection of rNETs. Localized resection should be performed if necessary. A
G2-stage tumor identified as such by pathological assessment should be completely
resected locally again. For T2-stage (G1/G2) lesions, complete localized resection is
recommended; TEMS should be considered if complete resection cannot be achieved.
G3 Lesions with a tumor diameter of less than 10 mm are extremely rare and should be
accessed by MRI/CT/positron emission tomography (PET) to confirm the presence of
distant metastasis; those without metastasis should be subjected to rectal resection or
TEMS and those with metastasis complicated by intestinal obstruction or bleeding that
is difficult to control should be subjected to TEMS.

The operator can select the treatment method according to the conditions and
characteristics of the unit under the premise of fully evaluating the rNETs before the

operation in accordance with the recommendations of the guidelines. More research




and comparisons of different endoscopic treatment methods are necessary to select the

best approach and to explore more innovative surgical methods.

4 SUBSEQUENT STRATEGIES AFTER INCOMPLETE RESECTION OF RNETS

In clinical practice, pathological examinations accidentally discover NETs in the
lesion sometimes after routine polypectomy, and the selection of surgical procedures is
often affected by the experience of surgeons and the conditions of surgical equipment
[31]. No strong literature support is available for the requirement of a second salvage
endoscopic treatment or surgical treatment for unexpectedly discovered rNETs,
especially very small rNETs (€5 mm in diameter) [5'1.

Existing guidelines of ENETS propose different management approaches based on
three parameters [l tumor size, EUS staging (T and N), and the World Health
Organization classification (G1/2 or G3). Eighty to ninety percent of rNETs are less than
10 mm in diameter and confined to the submucosa. Small rNETs are usually difficult to
distinguish from hyperplastic polyps or adenomas and are easily removed by
cryotherapy, even during a biopsy that may easily cause incomplete resection. In this
circumstance, EMR may be a feasible approach for the removal of a single rectal lesion
less than 5 mm in diameter and without high-risk manifestation. A previous study
observed a residual rate of 22.6% in patients with incidentally removed rectal
neuroendocrine neoplasms followed by locally remedial ESD; the residual rate of
patients with rectal neuroendocrine neoplasms more than 3 mm in diameter was as
high as 60% to 90% I*!l. These data indicate that, even for very small rNETSs, ordinary
polypectomy still carries a higher risk of incomplete resection. It is recommended that
patients with incomplete initial resection of rNETs undergo EMR or ESD for complete
resection of the scar in the resection site [3].

Patients with postoperative pathology of rNETs showing positive margins should
undergo EUS evaluation of the scar area before the second remedial operation,
especially those with tumors measuring greater than 5 mm in diameter. EUS assesses

the remaining submucosal tissues and lymph nodes, and pelvic MRI can be used as an




aid for the evaluation. Remedial operations include EMR-C 32, ESD, or TEMS.
However, the therapeutic outcome of ESD is affected by the scar tissue. Scarring
changed the normal stratification of the intestinal wall, affecting the accuracy of EUS in
evaluating the residual lesions in the operation site [*!l. Thus, it has been suggested that
remedial ESD should be performed when rNETs are greater than 3 mm in diameter,
regardless of the tumor classification or the EUS manifestations on the scar *!l. Patients
with incompletely resected rNETs less than 10 mm in diameter and without obvious
evidence of residual disease are recommended to undergo monitoring by EUS every 6
mo for two years [15].

In a previous study, pathological evaluations revealed LVI in more than 25% of
small rNET specimens, and the evaluation indicator of LVI is required to be more
accurate. The incidence of postoperative LVI of rNET cases might be even higher, but it
did not affect the short-term prognosis so far [, The Guidelines of the North American
Neuroendocrine Tumor Society indicate that the rate of lymph node metastasis of
rNETs less than 10 mm in diameter is very low, while this review article discussed a
certain probability of lymph node metastasis even in these small rNETs. These
differences may be linked to the frequent additional remedial operations performed in
Japan and the implementation of CT alone for the evaluation of lymph node conditions
in Western countries. The latter approach lowers the sensitivity of the evaluation of
lymph node metastasis. Another study has shown that patients with rNETs less than 6
mm in diameter have a 0% lymph node metastasis rate [>I, which may also be related to
the insufficient sample size of the study. Further discussion is needed for the risk
assessment and follow-up of postoperative lymph node metastasis in patients with
small rNETs. Distant metastasis of rNETs often occurs in the liver and requires systemic
assessment and multidisciplinary collaboration. A reduction in local bleeding during
rNET resection to improve the symptoms of intestinal obstruction should be performed

in the case of distant metastasis.

5 POSTOPERATIVE FOLLOW-UPS




Postoperative follow-up strategies for patients with rNETs are mainly chosen based
on the tumor size, pathological classification, overall tumor staging, and lymphatic
metastasis 15l Patients with complete resection of rNET are still recommended to
undergo colonoscopy and CT within one year after surgery. rNET patients with positive
lateral or vertical margins are required to undergo additional surgery and local lymph
node dissection. For those who refuse to receive additional surgery, colonoscopy, chest
imaging, and abdominal CT findings must be reviewed every year. An endoscopic
biopsy is required in those patients with residual tumors revealed on the postoperative
scar during the colonoscopy.

The guidelines further clarify that patients with complete resection of G1/G2
rNETs less than 10 mm in diameter and without lymph node metastasis or invasion of
the muscularis propria should be considered to be at low risk of recurrence and
recommended no routine follow-up [°l. Patients with G3 rNETs less than 10 mm in
diameter have an increased risk of recurrence and should be reviewed by colonoscopy
at least once a year for five years [15land followed for adenomatous polyps. EUS,
colonoscopy, and MRI should also be included in the follow-up plan. Patients with
incomplete resection of INETs less than 10 mm in diameter are subjected to pathological
examinations, and those who have no obvious residual lesions should be reviewed and
evaluated by EUS every 6 mo for two years. The scar area after EMR-C or ESD is
recommended to be resected in an extensive manner, and histological evaluation should

be repeated [151.

6 TREATMENT OPTIONS FOR RNETS LARGER THAN 10 MM IN DIAMETER

Endoscopic resection is recommended for rNETs less than 10mm with no risk of
recurrence. While surgery is suggested for tumors larger than 20mm or depression
appers in the tumor center regardless of tumor size. For rNETs diameter between
10mm to 20mm, options should be made according to the risk of metastasis and the

patient's personal choice (7110,




CONCLUSION

Although rNETs less than 10 mm in diameter have a low risk of metastasis,
complete resection and adequate prognostic evaluation are required for the
development of follow-up plans. Endoscopic and surgical procedures of these cases can
achieve relatively good curative effects. The application of endoscopic treatment for
patients with small rNETSs also achieves more beneficial outcomes. The curative rate is
high by the effort of the experts. With the continuous innovation and development of
endoscopic technology, we look forward to more surgical procedures to perfect the
treatment. Multicenter, large-sample studies should be carried out to provide sufficient
evidence for the selection of the best surgical procedure. The follow-up of patients
based on disease prognosis and postoperative evaluation helps to detect disease

recurrence in time and improve their quality of life.
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