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Abstract
Purpose of Review This review examines the variation in incidence of rectal neuroendocrine tumours across the globe. 
Rectal neuroendocrine tumours are a common type of gastrointestinal NET with an increasing incidence reported over the 
last 30 years.
Recent Findings There have been a number of publications examining the epidemiology of neuroendocrine tumours across 
the world. These have utilized a variety of different methodologies to examine both incidence of prevalence of NETs. We 
review the data published and describe any causative factors and findings regarding the epidemiology of rectal NETs.
Summary Rectal NETs account for 1–2% of all rectal cancers and are commonly diagnosed between 50–60 years of age. Most 
lesions are identified by chance at colonoscopy, commonly during colon cancer screening procedures, which is reflected in 
part in the age at diagnosis. Most lesions are small in size, < 10 mm and can be managed with endoscopic resection rather than 
requiring surgery. The highest incidence is reported in people of Asian ethnicity, with a tenfold increased incidence reported 
in some series compared with white population. There is also an increased incidence in Black and Hispanic population as 
identified through the Surveillance, Epidemiology and End Results (SEER) database. Endoscopic assessment of lesions is 
variable globally. Future work to better understand the cause of ethnic variation and development of comprehensive cancer 
registries would be helpful.
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Introduction

Rectal neuroendocrine neoplasms (NENs) are increasing in 
incidence in many parts of the globe [1••, 2•, 3••]. In some 
countries, such as Korea and Japan, rectal NENs are the 
most common type of gastroenteropancreatic NENs [4, 5]. 
This article reviews the current epidemiological data regard-
ing rectal NENs and investigates as to the possible reason for 
marked variation in incidence of this type of neuroendocrine 
tumour.

Rectal NENs encompass rectal neuroendocrine tumours 
(NETs) and rare poorly differentiated neuroendocrine car-
cinomas (NECs) and mixed neuroendocrine-non neuroen-
docrine neoplasm (MiNEN). The well-differentiated rectal 
NETs can be sub-classified by tumour cell type to L-cell 
rectal NETs which are the most common sub-type and the 
EC-cell rectal NETs [6••]. The L-cell rectal NETs are com-
monly small with 75–88% being less than 1 cm in size; on 
immunohistochemical analysis, they may be chromogranin 
A (CgA) and CDX-2 negative. However, they can stain 
positive for glucagon like peptides (GLP-1) and pancre-
atic polypeptide (PP). Conversely, the EC-cell rectal NETs 
have immunohistochemical features similar to small bowel 
NETs and are often CgA and CDX-2 positive [6••]. There 
is some evidence to suggest a non-L-cell immunophenotype 
is associated with more aggressive clinical behaviour and 
worse prognosis. A recent study demonstrated non-L-cell 
type phenotype with worse prognosis on univariate analysis 
when studying 10-year survival. If non-L-cell immunophe-
notype is combined with tumour size > 1 cm then outcomes 
are significantly worse than other subtype of rectal NET [7]. 
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However, this finding has not been replicated in other stud-
ies which demonstrate no significant difference in outcomes 
whether tumours are L-cell phenotype or not [8].

Most rectal NETs are small and often diagnosed at an 
early stage of disease. The prognosis of rectal NETs is the 
best of all GEP-NETs in some series [9, 10]. This is largely 
due to the high incidence of small rectal NETs that have no 
evidence of lymphovascular invasion and carry an excel-
lent long-term prognosis [3••, 11]. The 5-year survival 
rates of rectal NETs are reported at 74–88% from a Nor-
wegian register, SEER database and Chinese centres [5, 12, 
13]. Data from studies in China and Korea [14•, 15] have 
demonstrated over 85% of rectal NETs that are stage 1 or 
2 at diagnosis. Therefore, these patients have an excellent 
long-term prognosis. Most rectal NETs as stated earlier 
are < 10 mm and the majority are grade 1 tumours. A large 
series from Korea of 567 patients undergoing endoscopic 
resection demonstrated 79.9% as grade 1 tumours and the 
remaining lesions were grade 2 [15], and similar findings 
from other studies in Japan demonstrate that over 90% of 
rectal NETS were grade 1 and 62% in a study by Yu et al. 
from China [16].

There has often been a reported correlation with tumour 
grade and size; however, this is not always the case [10, 17]. 
Endoscopic resection has often been regarded as a suitable 
treatment modality for lesions up to 10 mm and even extend-
ing to 20 mm [9]. There is increasing data to suggest that 
lymph node metastasis can occur in lesions < 10 mm and 
therefore, formal staging assessment should be performed 
prior to resection of these lesions to exclude lymph node 
metastasis. A recent study from Inada et al. demonstrated 
that in ≤ 10-mm lesions, there was 3% lymph node involve-
ment in surgically resected cases [18•]. Other series have 
demonstrated similar findings with reported lymph node rate 
involvement in sub-1-cm lesion [19••, 20, 21]. As a result of 
these findings, it would be reasonable to stage all < 1-cm rec-
tal NETs with MRI at baseline to ensure no nodal involve-
ment. CT can be of limited value in identifying nodal disease 
in rectal NETs [22]. The ENET guidelines also suggest a 
role for colonic ultrasound; however, this endoscopic inves-
tigation has limited availability. For lesions between 10 and 
20 mm, there is a higher risk of nodal involvement and there-
fore careful pre-operative staging is required to ensure there 
is no nodal involvement and resection technique will enable 
an R0 resection to be considered. For lesions > 20 mm, the 
risk of nodal involvement is over 60% and therefore ENET 
guidelines recommend surgical oncological resection.

In terms of endoscopic resection technique employed, 
there is a wide variation both globally and within centres. 
This is primarily directed by the expertise available at dif-
ferent institutions. The largest published series from South-
east Asia have examined different endoscopic resection 
techniques using endoscopic mucosal resection (EMR), cap 

assisted EMR, band assisted EMR, or endoscopic mucosal 
dissection (ESD) [9, 10, 15, 23]. The consensus is that the 
standard snare polypectomy is insufficient to enable clear 
resection margins in the majority of cases. Therefore, rec-
ommendation is for a more advanced endoscopic tech-
nique using EMR or ESD. Due to variation in endoscopy 
practice and training in western countries, rectal NETs are 
frequently incompletely excised at the baseline endoscopy 
procedure. A multicentre study demonstrated only 18% 
of French endoscopists suspected a rectal NET at time of 
index endoscopic procedure. Furthermore, of the 345 cases 
included in the study, 100 required a second procedure to 
resect the residual lesion. A R0 resection was only achieved 
in 17% of those lesions resected by EMR or snare polypec-
tomy [19••]. This is usually due to not identifying the lesion 
as a rectal neuroendocrine tumour at the initial assessment 
and commonly misdiagnosing it as a hyperplastic polyp or 
lipoma and therefore, biopsy of the lesion or undertaking is 
a conventional snare polypectomy. Due to the lack of aware-
ness of the endoscopic features of rectal NETs and common 
misdiagnosis of these lesions as hyperplastic polyps, it is 
possible that under diagnosis is made at endoscopy. Since 
normal endoscopic practice would not recommend sampling 
or removal of small hyperplastic polyps. Whilst in the Far 
East where endoscopic practice and lesion recognition is 
different, there may be a higher detection of rectal NETs 
at colonoscopy and so leading to a higher incidence. How-
ever, there is no published evidence comparing endoscopic 
lesion recognition between eastern and western endoscopists 
to support this hypothesis.

Epidemiology of Rectal NETS in Europe

Historic data regarding incidence of GEP-NETs in Europe 
suggested that incidence of rectal NETs was low in European 
countries [24]. With reported incidence of 1.04 per 100,000 
population in the SEER dataset compared with the reported 
incidence of 0.1–0.3 per 100,000 population in European 
countries (UK, Austria, Italy, Norway and Sweden) [2•, 25, 
26••], analysis of the public health England National Cancer 
Registry Analysis Service (PHE NCRAS) identified rectal 
NET incidence of 0.32 per 100,000 population between 
2013–2015, with median age of diagnosis 60–64 years old 
[3••]. This demonstrates a threefold increase in reported 
incidence in the UK between 2013–2015 compared with 
1971–2006 [3••, 25]. This could be related to the advent of 
colon cancer screening since the average age of diagnosis 
is that of the bowel cancer screening population. Data from 
other European countries also confirm a low incidence of 
rectal NETs. A study examining data from two Swiss cancer 
registries, Vaud and Neuchatel cancer registry, between 1974 
and 2016, identified 4141 cases with NET in a population 
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of approximately 951,514. Total GEP-NET incidence was 
4.2 cases per 100,000 population, of which rectal NETs 
comprised up to 10% of cases. Therefore, rectal NET inci-
dence was 0.42 per 100,000 population, which is similar to 
that reported in England [3••, 27]. A study of an East Ger-
man cancer registry noted an increased incidence of 270% 
between 1976 and 2006, which the investigators attributed 
to increased endoscopic and radiological investigations. The 
reported incidence of rectal NETs in 2004–2006 was 0.25 
per 100,000 population [28].

Epidemiology of Rectal NETs in North 
America

Rectal NETs have a reported increasing incidence in the 
USA. The SEER database is the most used database. Surveil-
lance, Epidemiology and End Results (SEER) database cov-
ers approximately 17% of the US population [2•]. The SEER 
database from 1975 to 2012 has demonstrated a continual 
rise in incidence in rectal NETs. An analysis by Lawrence 
et al. demonstrated rectal NET as the most common type of 
NET accounting for 17.7% of all NETs [29]. The estimated 
incidence of rectal NETs is 1.04 cases per 100,000 popula-
tion [1••]. Based on the SEER database, the overall survival 
for rectal NETs is reported at 24.6 years [26••]. The SEER 
database is one of the most comprehensive resources for dis-
playing how ethnic variation can affect NET type, incidence, 
and survival, which is discussed in further detail later.

A retrospective population-based study using the Ontario 
cancer registry between 1994 and 2009 noted rectal NETs 
as the most common type of GEP NET with a reported inci-
dence of 0.74 cases per 100,000 population. This is like the 
data from the USA. The 5-year survival rate of rectal NET 
was reported at 73.4% [30].

Epidemiology of Rectal NETs in Asia

There is limited data from India in terms of incidence of GEP 
NETs. A study from 6 tertiary care centres, rather than a popu-
lation or government registry, was performed. Within this pub-
lication, they have combined colonic and rectal NETs, with a 
reported 9% of these comprised of rectal NETs [31]. The series 
was unable to determine what the population incidence would 
be; however, as this contributes to only a small percentage of 
GEP-NETs, it can be postulated the rectal NETs are not the 
most common type of GEP-NETs and account for a similar 
percentage of rectal NETs as other European countries.

A recent study from Japan examined data collected from 
25 institutions. A total of 416 patients were identified from 
the centres of which 390 patients had full datasets could be 
examined. They demonstrated a male preponderance of 61%. 

The majority of tumours were sub-10 mm, 300/390 = 77% 
[4]. A 2005 study by Ito demonstrated that 60% of GEP-
NETs in Japan are Hindgut in origin [32]. This high inci-
dence of rectal NETs is replicated throughout other countries 
in East Asia.

A recent study from China identified rectal NETs as the 
second most common type of GEP-NET accounting for 
29.6% of cases, second only to pancreatic NETs accounting 
for 31.5%. This data from 2001 to 2010 from 25 tertiary 
referral hospitals and 2010 cases were available for review 
[33]. Another study from China assessing 168 NETs from 
2003 to 2009 from two academic centres reported 58.9% 
rectal NETs. Of the 99 cases of rectal NETs, interestingly 
in this study, 40% was < 10 mm in size and the remaining 
is larger than 1 cm. This is a lower number of small rectal 
NETs than other studies; however, this could be related to 
the nature of referrals received by the tertiary centre [5]. 
This is not from a national cancer registry and therefore will 
not be as comprehensive.

In Korea, there is a national registry of NETs diagnosed 
between 2000 and 2009 for 4951 GEP-NET patients. In 
this series, 48% of patients had rectal NETs [34]. A fur-
ther study examining data from a single centre of 125 GEP 
NET patients noted that 79.8% of patients had rectal NETs. 
The majority of the rectal NETs were grade 1 and in an 
early stage of disease [35]. A large multicentre study of 
652 patients with rectal NETs was diagnosed at 16 centres 
between 2000 and 2012. As with other studies, there was 
a slight male predominance with 59.7% of patients being 
male. As expected, most tumours were less than 10 mm in 
size in 85% of cases.

Epidemiology of NETs was queried through the Taiwan 
Cancer Registry between 1996 and 2008 by Tsai et al. [36] 
[37]. They identified 2187 cases of which 45.1% was rectal 
NETS. This was the most common type of NET within the 
population. Interestingly, they noted an increased annual 
incidence of rectal NETs of 0.31 per 100,000 population 
between 1996 and 2008. The 5-year overall survival for rec-
tal NETs was excellent at 80.9%. This registry analysis was 
updated by Chang et al. from the period of 1996 to 2015 
[38]. This again demonstrates an increasing incidence of 
rectal NETs with annual incidence of 1.2 per 100,000 popu-
lation in 2015. The 10-year overall survival remains very 
good at 77.5%.

The Role of Colon Cancer Screening 
and Endoscopy

Endoscopy and colon cancer screening have been attrib-
uted as one of the main causes of elevation in rectal NET 
incidence in some countries. However, there is a significant 
variation in the type and approach to colon cancer screening 
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programmes worldwide and therefore may lead to a bias in 
incidence in some countries. The two main models of colon 
cancer screening are single step, i.e., invitation to the whole 
age group to undergo a screening colonoscopy. In the USA, 
this is offered from the age of 45 and occurs every 5 years or 
sooner depending on findings. Whilst a number of European 
countries offer a two-step approach, which uses a stool test, 
commonly a quantitative faecal immunohistochemical test 
(qFIT) which measures blood within the stool. There are 
different thresholds in different countries; however, this test 
allows those with a positive test to be offered a screening 
procedure.

A study by Basuroy et al. identified 147 NETs diagnosed 
following 216,707 screening colonoscopies in the UK. 
Eighty percent of the NETs identified at colonoscopy were 
rectal NETs, which gave an incidence of 29 rectal NETs per 
100,000 colonoscopies [39]. Of the rectal NETs diagnosed, 
85% was stage 1 and 80% was grade 1 on histology. The inci-
dence of rectal NETs in the colonoscopy screening popula-
tion was much higher than the reported incidence of the PHE 
NCRAS database of 0.32 per 100,000 [3••]. A study from 
Poland assessing incidence of rectal NETs from a single 
Polish BCSP screening centre identified an incidence of 48 
per 100,000 colonoscopies [40]. Interestingly in this study, 
there is a 1-step screening process rather than using a faecal 
test to identify at-risk individuals.

A Dutch group identified an increasing incidence of colo-
rectal NETs between 2006 and 2016. The initial rise from 
2006 to 2011 was from 0.36 per 100,000 population to 0.75 
per 100,000 in 2011. It remained at this level until 2016. The 
majority of lesions were rectal NETs at 76.4%, which would 
equate to an incidence 0.55 per 100,000 population. They 
have identified that between 2014 and 2016, 31.9% of colo-
rectal NETs were diagnosed via the screening programme. 
Of these colorectal NETs, 83.1% was in the rectum. They 
conclude that the screening programme has directly led to 
an increasing incidence of rectal NETs. The majority of the 
lesions detected are at early stage and managed without need 
for surgery [41].

Ethnic Variation in USA SEER Data

The SEER database is comprised of 17 cancer registries of 
the National Cancer Institute. This covers 28% of the US 
population, approximately 90 million people. It records 
tumour characteristics as well as individual demographic 
including race. Yao et al. initially published some of the 
early data suggesting ethnic variations in type of GEP-NETs. 
They reported rectal NETs occurred at a markedly higher 
frequency amongst Asian/Pacific Islander (41%), American 
Indian/Alaskan Native (32%), and African American (26%) 
patients than amongst white (12%) patients [2•].

A study examining the SEER database from 1992 to 
2008 reported an increase in the detection of rectal carci-
noids in the post screening colonoscopy era compared to the 
pre-colonoscopy screening era. The age of screening was 
50 years old and so there is a significant rise in the diagnosis 
of rectal NET in the 50–59 year group when comparing the 
pre-colonoscopy screening to post-colonoscopy screening era 
(390 vs 1379) [42]. This is also seen in the other age groups. 
Interestingly, the mean age of diagnosis remains the same at 
56 in both eras [42]. In this study, people of Asian ethnicity 
are more likely to be diagnosed with a rectal NET than white 
ethnicity (OR 10.063, 05% CI, 8.330–12.157), p < 0.001).

A study looking at the incidence and survival amongst 
Americans in the SEER database identified that black people 
were more likely than white people to develop GEP-NETs. 
Furthermore, they reported a higher incidence of a colorectal 
NET in local, regional and metastatic disease. Therefore sug-
gesting that due to poor access to screening and diagnostic 
procedures, Black individuals are more likely to present with 
advanced disease [42, 43]. A similar finding was reported in 
the access of blacks to colon cancer screening and the high 
incidence but with advanced disease [44]. There appears to 
be obstacles in terms of accessing screening and this is due 
to socio-economic status amongst other issues.

Limitations in Understanding Global 
Registries

The data available to understand the incidence of rectal 
NETs across the globe is very heterogenous. This leads to 
significant limitations in terms of interpreting the available 
data. The SEER database covers a population of almost 90 
million and provides the best demographic data covering dif-
ferent ethnicities. However, it does have specific limitations 
and that it does not cover 72% of the US population and 
historically, coding of tumours was not very accurate. This 
has improved with time and current versions using the most 
accurate ICD-09 codes enable accurate data capture. Inter-
estingly, the impact of rectal NETs on colon cancer screen-
ing programmes in the US has been reported (impact of 
rectal NET on rectal cancer screening age 26••). The PHE 
database in England is also a very detailed database, again 
limitation was historically present due to coding issues, 
which appears to have been resolved. Also, the PHE dataset 
gives full coverage for the whole of England which is very 
helpful. Studies from the Netherlands again use national reg-
istries which enable comprehensive data capture and there-
fore clear trends in the incidence.

However, a number of Southeast Asia and Eastern Europe 
studies are limited due to the use of either single-centre data 
from large tertiary centres or registries that cover only a frac-
tion of the population. There is tremendous heterogeneity 
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with regards to the results of different epidemiology studies 
from various countries being reported. This makes drawing 
clear conclusions very difficult and this is compounded by 
histological classification of NETs and the changes with dif-
ferent WHO iterations and ICD coding.

Another limitation is the lack of healthcare resource and 
registries in Africa and other developing areas. From the 
SEER database, it appears that Africans and Hispanics have 
increased incidence of rectal NETs; however, there is no pub-
lished data on rectal NET incidence in African countries or 
South America/Mexico. As to the reported incidence of rectal 
NETs in Asians, it is likely that this is due to genetic factors 
in addition to screening practices since the high incidence of 
rectal NETs is seen both in Asian databases from Korea and 
Taiwan as well as being replicated in SEER database findings.

Conclusion

In summary, there appears to be a significant global variation in 
rectal NETs, which is related in part to clinical practice, avail-
ability of colon cancer screening and ethnic variation. The data 
to support ethnic variability is best demonstrated with data from 
SEER database which assesses incidence of GEP-NETs in dif-
ferent ethnicities without multiple variables. Yao et al. demon-
strated a higher incidence of rectal NET in Asian and African 
Americans compared to White populations. Conversely, there 
is a lower incidence of bronchial and small bowel NETs in Afri-
can Americans compared with White populations.

Global studies have demonstrated an increasing incidence 
of rectal NETs. A significant factor in the increasing inci-
dence is related to increased use of diagnostic investigations. 
Primarily, endoscopy is being undertaken for colon cancer 
screening purposes, and the most common use of endoscopy, 
specifically colonoscopy, is as a diagnostic tool. As screen-
ing programmes for colorectal cancer continue to evolve 
and encompass more of the population, there would be an 
expected increasing incidence of rectal NETs; however, this 
will eventually plateau as reported in some of the SEER 
data with no longer increasing incidence of rectal NETs in 
the 60–70 age cohort. The mean age of diagnosis appears 
to be similar in several studies at around 55–60 years of 
age. There is evidence of ethnic variation in terms of devel-
opment of NETs, with rectal NETs being more commonly 
diagnosed in the Asian, African and Hispanic populations. 
The genetic drivers for this increased incidence have not 
been elucidated to date. The ethnic variation seen in the 
SEER database amongst Asian individuals is replicated in 
the Asian data series from Taiwan, Korea, Japan and China. 
Therefore, suggesting this is genetically rather than envi-
ronmentally related and not reduced by migration to other 
countries. There may be as of yet undetermined environmen-
tal factors leading to increasing incidence of rectal NETs. 

Standardized data collection methods and population-based 
registries would enable true understanding of epidemiology 
of NETs and a better understanding of healthcare utilization. 
This in turn may enable identification of factors that lead to 
global variation in incidence of rectal NETs.
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