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Rectal neuroendocrine tumors are uncommon neoplasms that historically were regarded as having an indolent course. Due to the
widespread use of screening colonoscopy neuroendocrine tumors of the rectum are identified with increasing frequency. More
recent literature has suggested that rectal neuroendocrine tumors may progress in a more malignant fashion than previously
believed. In this case-based discussion we present management dilemmas, analyze current guidelines, and highlight the role of
endoscopic ultrasound, endoscopic resection, and surgery.

1. Introduction

The incidence of neuroendocrine tumors (NETs) of the
colon and rectum has increased dramatically over the past
several decades with a current incidence of approximately
1 per 100,000 [1, 2]. Although this increase was initially
proposed to result from the widespread use of endoscopy
for colorectal cancer screening the incidence of NETs of
the stomach, pancreas, and small bowel has also multiplied
for reasons that are not entirely clear [1, 3]. Historically the
term carcinoid was used to differentiate the more indolent
neuroendocrine tumors from the more malignant carcino-
mas of the gastrointestinal tract [4]. However, the World
Health Organization (WHO) now recommends that the term
carcinoid be reserved for only the most low grade tumors as
many neuroendocrine tumors behave in a more malignant
fashion than previously believed [5].

Neuroendocrine tumors (NETs) are derived from ente-
rochromaffin cells which are located throughout the intestine
within the crypts of Lieberkühn [4].The development of neu-
roendocrine tumors typically occurs deep within these crypts
and as these tumors progress they invade into the muscularis
mucosa and the submucosa resulting in their subepithelial
appearance [6]. Although patients with rectal NETs may
present with nonspecific symptoms such as hematochezia,

dyschezia, abdominal pain, or a change in bowel habits,
nearly 50% of patients are asymptomatic and incidentally
diagnosed during screening colonoscopy [7].

Historically, rectal NETs were regarded as indolent
tumors with only a small number of patients developing
complications from their disease. Recent studies, however,
have suggested there exists a more considerable risk with
rectal NETs and have found that regional metastasis may
occur in asmany as 5% of patients with subcentimeter lesions
[8]. The 5-year survival rate approaches 85% for localized
lesions and abruptly decreases to 50% for regional spread and
20–30% for distant metastasis [9, 10]. Although an 85% 5-
year survival rate is high compared to other malignancies it
is an unacceptably high rate for what is perceived by many
physicians and patients to be a benign diagnosis. As a result
of these and other studies the WHO now recommends that
all rectal NETs be considered potentially malignant [5].

Guidelines from the North American Neuroendocrine
Tumor Society (NANETS), the National Comprehensive
Cancer Network (NCCN), and the American Joint Commit-
tee on Cancer (AJCC) provide guidance on the diagnosis,
staging, and management of well differentiated neuroen-
docrine tumors (NETs) of the rectum [2, 11, 12]. Despite these
guidelines our experience has identified several scenarios
where management is difficult and not addressed by the
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Figure 1: Rectal nodule on initial endoscopic examination.

Figure 2: Resected specimen showing uniform neuroendocrine
cells.

guidelines.The aim of this review is to discuss these scenarios
along with our approach to their management. We present a
representative case that highlights these issues.

2. Case

A 68-year-old woman was referred for colorectal cancer
screening. Her brother was diagnosed with colon cancer
at age 80. She denied any gastrointestinal symptoms or
change in weight and specifically denied diarrhea or flushing.
Her past medical history was significant for allergic rhinitis
and asthma and she had no prior surgical history. Her
local gastroenterologist performed a screening colonoscopy
which revealed a 6mm rectal nodule which was biopsied
(Figure 1). Pathology showed this to be a well differentiated
rectal NET (Figure 2). A repeat flexible sigmoidoscopy
was performed and the nodule in the rectum was resected
and the site tattooed (Figure 3). An endoscopic ultrasound
was not performed prior to this resection. Pathology again
confirmed the lesion to be a well differentiated rectal NET.
She was referred to our academic medical center where she
underwent a rectal endoscopic ultrasound (EUS) which did
not reveal a visible lesion or perirectal lymphadenopathy.The
tattooed site appeared endoscopically normal but the biopsies
surprisingly showed the presence of a well differentiated
rectal neuroendocrine tumor with lymphovascular invasion.

Figure 3: Neuroendocrine tumor after endoscopic mucosal resec-
tion.

3. Management Dilemmas

Guidelines for the management of rectal NETs have been
established by the National Comprehensive Cancer Net-
work (NCCN) and the North American Neuroendocrine
Tumor Society (NANETS) [2, 11]. However, despite the
guidelines there remain clinical scenarios where the man-
agement remains unclear. Our case illustrates a scenario
that we have encountered on more than one occasion. Our
patient had a nodule biopsied on the index colonoscopy
consistent with a rectal NET, a scenario that is occurring
with increased frequency with the widespread use of high
definition colonoscopy [13]. At our index examination a
visible lesion was not apparent endoscopically or on rectal
endoscopic ultrasound; however the biopsies of the site
revealed persistent disease.

This scenario raises twomain concerns, the first involving
surveillance after resection. Although some recommenda-
tions address postresection surveillance they do not address
all potential scenarios and vary depending on the organiza-
tion. NANETS recommends against long term surveillance
for stage 1 lesions which are defined as lesions ≤ 2 cm and not
extending beyond the submucosa [2] (Figure 4). For stage II
or III lesions (invading into or beyond themuscularis propria
or with locoregional lymph nodes) NANETS recommend
annual radiographic surveillance. Despite these recommen-
dations the NANETS guidelines do not comment on the role
of short term surveillance or endoscopic surveillance. Con-
trarily the NCCN does recommend short term endoscopic
surveillance for lesions ≥ 1 cm in size at 6 and 12 months
after resection with subsequent surveillance performed on
an individualized basis. However, they do not explicitly
recommend whether this should be performed with flexible
endoscopy or with endoscopic ultrasound [11].

Both NANETS andNCCN are consistent in recommend-
ing against surveillance for lesions < 10mm in size despite
multiple studies showing that even low risk rectal NETs with
complete resections and negative margins still carry a risk
not only of local recurrence but also of distant metastatic
disease [14, 15]. Soga reviewed 777 cases of rectal NETs and
found the rate of metastasis from rectal NETs smaller than
10mmto be 9.7% suggesting that even small rectalNETs carry
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Figure 4: Management algorithm from the North American Neu-
roendocrine Tumor Society (NANETS) guidelines [2].

a low risk of metastases at the time of diagnosis [16]. Sim-
ilarly, Yamagishi et al. analyzed 20 patients who underwent
surgical resection for rectalNETs and analyzed their resection
specimens, specifically addressing the presence of metastases
[17]. Metastatic disease was found at the time of resection
in 3 of 5 (60%) of patients with tumors less than 10mm in
size. This study is limited by its size and showed a higher
rate of metastasis than most previous studies but does have
the strength of utilizing surgical resection specimens as the
means of determining metastatic rates.

A recent retrospective review byHolinga et al. raised sim-
ilar concerns regarding endoscopic surveillance [14]. These
investigators analyzed 24 low risk patients with incidentally
detected rectal NETs less than 10mm in size and on surveil-
lance found 2 of 24 patients (8.3%) had developed regional
lymph node metastases detected by rectal EUS. In both cases
a rectal EUS was performed at the time of the initial resection
and revealed no evidence of metastatic disease. Both lesions
were confirmed WHO Grade 1 lesions with Ki-67 staining
≤ 2% and without evidence of lymphovascular invasion on
pathology confirming these to be low risk lesions. Although
the guidelines suggest that surveillance endoscopy is not
required in this situation a repeat rectal EUS performed in
both patients (at 17 months and 26 months, resp.) after the
initial diagnosis revealed evidence of perirectal lymph node
metastases. Hence, there may be a role for EUS surveillance
after resection but larger studies are needed to identify which
patients may benefit from such an approach.

The rationale for recommending against routine surveil-
lance for small lesions is based on high survival rates.The 7th
edition of the AJCC TNM staging system for rectal NETs has
been shown to reliably discriminate prognosis [12, 18]. Per
AJCC TNM guidelines a patient with Stage I disease would
have a 5-year survival of nearly 90% and hence surveillance is
not recommended in the guidelines [12]. Although a survival
rate of 90% is high there still is an overall 10% mortality
rate at 5 years which may be unacceptably high for what has
historically been considered an indolent neoplasm. We feel
our patient would not be appropriate to consider disease-free
and rather may be at an increased risk of disease recurrence
and could benefit from surveillance after resection.

The second concern that our scenario raises is how
to manage recurrent lesions, positive margins, or positive
biopsies from nonvisible lesions. The guidelines are unclear
in this setting. Since small rectal NETs carry a risk of disease
progression and recurrence, it is concerning to find persistent
disease on surveillance endoscopy [14, 15]. Multiple studies
have suggested the presence of lymphovascular invasion and
high mitotic rates are poor prognostic factors even with low
risk rectal NETs but this has not been incorporated into
the management algorithm [19, 20]. The European Neuroen-
docrine Tumors Society (ENETS), however, has incorporated
the mitotic count and Ki-67 staining to determine histologic
grade and does recommend a more aggressive resection or
more aggressive surveillance for higher grade lesions [21].

It is likely that high mitotic counts, lymphovascular inva-
sion, and high Ki-67 staining are features that may be present
in low risk patients with small NETs that progress to develop
recurrent disease after endoscopic resection. Although rectal
NETs lacking these featuresmay still carry a risk ofmetastasis
these features may help predict which patients are at an
increased risk of disease recurrence [8]. Several studies have
investigated this issue but the studies are limited by small
numbers and strong conclusions cannot be made [8, 16, 20].
Until larger studies are able to clarify this we believe patients
with high mitotic counts, lymphovascular invasion, and Ki-
67 staining may be the most likely to benefit from close
endoscopic surveillance after endoscopic resection.

Our scenario also raises the possibility that patients with
low risk lesions that progress may not have had complete
resection and without surveillance endoscopy this may not
have been detected. Despite having low risk lesions patients
with persistent disease on a surveillance endoscopy or high
risk features on pathology should be considered for a more
aggressive resection such as a transanal excision or surgical
resection. This is the approach recommended by ENETS but
has yet to be fully incorporated into the US guidelines [21].
Our patient’s residual lesion on biopsy makes it reasonable to
consider additional surgical resection of the site.

Anothermanagement conundrum is where a rectal polyp
is resected on routine colonoscopy but incidentally is found
to be a rectal NET on pathology. In this setting, when
the margins are negative the guidelines provide direction
on surveillance. However, our experience has been that the
resected margins are often positive which raises similar
concerns as those represented by our case. In this setting the
lesion has already been resected and may not be visible on
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future examinations making further management difficult.
In addition an adequate staging EUS cannot be performed
unless the original site of the resection can be identified
by an endoscopic tattoo, residual tissue, or a postresection
scar. These patients may benefit from close endoscopic
surveillance and consideration of amore aggressive resection.

Another area of emphasis is the technique used for
endoscopic resection. Many patients with a positive margin
have undergone traditional endoscopic mucosal resection
(EMR), oftenwith snare polypectomy.Due to the submucosal
nature of these lesions this technique does not allow for
a deep resection and the deep margins may be positive.
Several studies have compared EMR, cap-assisted EMR, and
endoscopic submucosal dissection (ESD) for resection of
rectal NETs [22–25]. A retrospective review of 115 patients
undergoing resection of small (mean size 6.29mm) rectal
NETs found no difference in complication rates between
EMR, cap-assisted EMR, or ESD but did find that complete
histologic resection was more common with cap-assisted
EMR or ESD (100% and 97.7%, resp.) as compared to EMR
alone (77.4%) [22].

These results are corroborated by another retrospective
studywhich found complete resection rates of 80% for lesions
that underwent traditional EMR but 100% resection rates
for lesions that were resected by cap-assisted EMR or ESD,
though the study was small and likely underpowered [24].
Multiple head to head analyses of cap-assisted EMR and ESD
have been performed and although there were no differences
in completeness of the resection or complication rates, cap-
assisted EMRwas shown to have a shorter procedure duration
when compared to ESD and thus may be the preferred
technique [25, 26]. Although these studies are limited by
their small size they have consistently shown lower rates of
complete resection with traditional EMR. Given the limited
availability of ESD and longer procedure times, cap-assisted
EMR may be the preferred resection technique to ensure
that negative margins are achieved as this is the first step
in achieving disease-free survival. Both NANETS and the
NCCN guidelines comment on when to consider endoscopic
resection but they do not recommend the type of resection
technique [2, 11]. Despite multiple studies showing that
endoscopic submucosal dissection (ESD) or cap-assisted
endoscopic mucosal resection (EMR-L) is superior to tradi-
tional endoscopic mucosal resection (EMR) this data has not
been incorporated into the guidelines [22–25]. It is therefore
advisable to avoid partial resection if technical expertise is not
available at the time of the index endoscopy and to consider
referral to a larger tertiary care center.

Our approach to rectal NETs < 10mm is as follows:
when a lesion suspicious for a rectal NET is incidentally
encountered during colonoscopy we consider biopsies of the
lesion and placement of an endoscopic tattoo prior to any
resection. If the biopsies confirm the lesion is a rectal NET
we proceed with a staging rectal EUS and also a MRI to
check for evidence of metastasis. If pathology confirms a low
grade lesion without lymphovascular invasion and there are
no concerning features on EUS such as lymphadenopathy
or involvement beyond the submucosa we typically proceed
with endoscopic resection. If negative margins are achieved

we follow the patient with close endoscopic surveillance with
repeat EUS at 6–12 months. During surveillance we consider
biopsies of the site even if a visible lesion is not seen. If the
margins or surveillance biopsies are positive we will consider
a transanal or surgical resection as needed. If there is no
evidence of recurrence at 12months, surveillance intervals are
increased on an individualized basis.

4. Summary

Neuroendocrine tumors of the rectum are uncommon but
are being identified with increasing frequency due to the
widespread use of screening colonoscopy. Though recent
guidelines have helped ensure a more standardized approach
to these lesions they are not all inclusive. We believe that
histologic features such as lymphovascular invasion, high
mitotic rates, and high Ki-67 staining need to be considered
as poor prognostic factors. Additional studies are needed
to fully understand how strongly these factors contribute
to disease recurrence in low risk rectal NETs but until
then patients with these features may benefit from a more
aggressive management approach such as surgical resection
and closer endoscopic surveillance. Overall, rectal neuroen-
docrine tumors have a favorable prognosis when compared
to traditional carcinomas of the colon and rectum. However,
it is important to emphasize that there still exists a low but
real risk of recurrent disease even when approaching low risk
lesions.

Conflict of Interests

All the authors declare no conflict of interests regarding the
publication of this paper.

Authors’ Contribution

Brian P. Rajca contributed the design and first draft of
the paper and Mihir S. Wagh contributed the concept and
subsequent revisions and final approval.

References
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