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Background: Colorectal carcinoids are often described as low-grade malignant. However, no study has
compared the survival between patients with colorectal carcinoids and those with carcinomas, in a large
series. In addition, no global consensus has been established on the crucial determinants of metastasis in
colorectal carcinoids.
Aim: To determine the predictive factors for metastasis in colorectal carcinoids and clarify their prognosis
compared with adenocarcinomas.
Methods: Data of all patients diagnosed as having colorectal carcinoids were extracted from a large
nationwide database of colorectal tumours, the Multi-Institutional Registry of Large-Bowel Cancer in Japan,
for the period from 1984 to 1998. Risk factors for lymph node (LN) metastases and distant metastases were
analysed among those who were undergoing surgery, by univariate and multivariate analysis. Cancer-
specific survival was also compared between patients with colorectal carcinoids and those with
adenocarcinomas registered in the same period.
Results: Among the 90 057 cases of colorectal tumours that were diagnosed, a total of 345 cases of
carcinoids were identified, including 247 colorectal carcinoids of those undergoing surgery. Risk factors for
LN metastasis were tumour size >11 mm and lymphatic invasion, whereas those for distant metastasis were
tumour size >21 mm and venous invasion. Colorectal carcinoids without these risk factors exhibited no LN
metastasis or distant metastasis. Cancer-specific survival of patients with colorectal carcinoids without
metastasis was better than that of those with adenocarcinomas. However, the survival was similar between
carcinoids and adenocarcinomas if the tumours had LN metastasis or distant metastasis.
Conclusions: The presence of metastasis in colorectal carcinoids could lead to survival that is as poor as in
adenocarcinomas. Tumours (10 mm and without lymphatic invasion could be curatively treated by local
resection, but others would need radical LN dissection.

T
he term carcinoid is synonymous with the term well-
differentiated neuroendocrine tumour,1 2 and is the most
common neuroendocrine tumour of the gastrointestinal

tract.3 Among such tumours, carcinoids of the colon and the
rectum are grouped together in the World Health Organization
(WHO) classification and are distinguished from those of the
appendix or the ileum.4 In the WHO classification, colorectal
carcinoids are described as ‘‘low-grade malignant’’ even in the
presence of metastasis.4 Furthermore, the WHO classification
even defines colorectal carcinoids as ‘‘benign’’ if tumours are
confined to the submucosa, measuring (20 mm and lacking
angioinvasion.1 4 However, this criterion has been recently
challenged by the evidence that even such small colorectal
carcinoids usually cause metastasis.5–8 In addition, it has not
been clarified whether metastatic colorectal carcinoids are truly
low-grade malignant, as no study has compared the prognosis
of colorectal carcinoids with that of carcinomas in a large series.

Another important discussion is the crucial determinants of
metastasis in colorectal carcinoids. Indeed, numerous studies
have reported various indicators of metastasis, including
tumour size .10 mm or .20 mm, invasion to the muscularis
propria, higher age, male gender, tumour site, histological
growth pattern and mitotic rate.2 8–11 However, the results are
varied, possibly due to the small number of cases available for
each study. Consequently, there has been a disagreement on
the therapeutic strategy for colorectal carcinoids, especially as
to whether tumours between 10 and 20 mm in size need radical
lymph node (LN) dissection or can be treated with local
resection.2 5 7 9 10

To address these issues, the present study aims to (1) clarify
the prognosis of metastatic colorectal carcinoids compared with
carcinomas, (2) determine the risk factors for LN and distant
metastases in colorectal carcinoids and (3) provide a strategy
for the treatment of this uncommon disease, using a large
nationwide database compiled in Japan over a period of
15 years.12 13

METHODS
Data source for the study
The data for this study were extracted from the Multi-
Institutional Registry of Large-Bowel Cancer in Japan, for the
period from 1984 to 1998.14 15 This registry has been prospec-
tively compiled by the Japanese Society for Cancer of the Colon
and Rectum (JSCCR), which includes the departments of
surgery, internal medicine, pathology and radiation at hospitals
all over Japan. The member institutions are distributed
throughout the country, and all patients with colorectal cancer
in each institution were prospectively registered. There was no
intentional inclusion or exclusion of the samples to the registry
that might introduce any bias into the results. The data include
detailed clinicopathological factors as defined previously by the
JSCCR.16 The registry covers colon and rectal cancers, and also
appendiceal tumours and some cases of ileal tumours, which

Abbreviations: JSCCR, Japanese Society for Cancer of the Colon and
Rectum; LN, lymph node; WHO, World Health Organization
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were resected as ileocaecal tumours. This nationwide database
covers ,10% of all patients with colorectal cancer in Japan.14 17

Patient selection and data extraction
Data of all patients pathologically diagnosed as having
carcinoid tumours during the years from 1984 to 1998 were
extracted from the database along with their clinicopathologi-
cal data, including gender, age, race, date and method of
resection (surgery or endoscopy), tumour site, tumour size in
millimeters, depth of invasion, presence of lymphatic or venous
invasion, presence of LN metastasis, presence and site of distant
metastasis, date of the most recent follow-up and cancer-
specific prognosis. Histology was not reviewed again for this
study due to unavailability of the specimens. Therefore,
inclusion to the present study was based on the original
pathological diagnosis at registration. Cancer-specific survival,
risk factors for LN metastases and distant metastases and
metastatic rates were analysed among those who were under-
going surgery for carcinoids of the colon and the rectum,
according to the WHO classification.4 T0 carcinoid tumours
were excluded from the analysis. For comparing cancer-specific
survival and metastatic rates between patients with carcinoids
and those with adenocarcinomas, data of all patients patholo-
gically diagnosed as having well- and moderately differentiated
adenocarcinoma in the same period were extracted from the
database with these clinicopathological variables.

Dependent and independent variables in the analysis of
risk factors for metastasis
The outcome of interest was LN metastases and distant
metastases. LN metastasis was determined histologically in
the surgical specimen. Distant metastasis was determined
either radiologically before surgery, histologically in the surgical
specimen or by intraoperative findings. As for independent
variables, patient age (,55 and >55 years), tumour size (1–10,
11–20 and >21 mm) and tumour depth were evaluated as
categorical variables (T2 and >T3).

Statistical analysis
Statistical analysis was performed using JMP software V 6.0.0
(SAS Institute, Cary, North Carolina, USA). Survival analysis
was performed using the Kaplan–Meier method, with cancer-
specific death as the outcome. Patients who died from other
causes or were alive at the most recent follow-up were treated
as censored in this analysis. Therefore, all the deaths in this
analysis were definitely caused by the progression of carcinoids.
For the analysis of risk factors for metastasis, the univariate
relationship between each clinicopathological variable and the
presence of metastasis was evaluated using Pearson’s x2 test or
Fischer’s exact probability test, and these variables were also
evaluated by multivariate logistic regression model using a
Wald statistic backward stepwise selection. p Values ,0.05
were considered to be significant.

RESULTS
Site distribution of colorectal carcinoids in Japan
Among the 90 057 cases of tumours registered between 1984
and 1998, a total of 345 cases of carcinoids were identified. All
cases were from the Asian population. The site distribution
consisted of 3 (0.9%) ileum, 8 (2.3%) appendix, 28 (8.2%) colon
and 304 (88.6%) rectum, after excluding two cases of unknown
sites. Thus, carcinoids in the Japanese population exhibited a
high prevalence in the rectum. Colon carcinoids occurred most
often in the caecum (9/28, 32%), followed by the sigmoid colon
(8/28, 28%), the transverse colon (5/28, 18%), the ascending
colon (4/28, 14%) and the descending colon (2/28, 7%). The

majority of rectal carcinoids developed in the lower rectum
(267/304, 88%).

Clinical features of colorectal carcinoids
Table 1 shows the clinical features of 332 carcinoids in the colon
and rectum. These cases demonstrated male prevalence and a
mean age of 54 years. Familial history of colorectal cancer and
other cancers were present in 5% and 23% of the cases,
respectively. Almost 85% of the tumours were ,20 mm in size
and short of submucosal invasion in depth. Lymphatic and
venous invasion in the surgical specimen was present in 25%
and 16% of the cases, respectively. The main treatments
consisted of surgery (263/327, 80%), endoscopic resection (63/
327, 19%) and chemotherapy (1/327, 0.3%). Of those patients
who were undergoing surgery, 11% received adjuvant che-
motherapy for the primary tumours.

Risk factors for LN metastases and distant metastases in
colorectal carcinoids
Following the above, risk factors for LN metastases and distant
metastases were analysed among those who underwent surgery
for carcinoids in the colon and rectum. Among the 332 patients
with carcinoids in the colon and rectum, a total of 247
underwent surgery for tumours with submucosal or deeper
invasion, with data on LN metastases and distant metastases
available in 116 and 199 cases, respectively. The most frequent
site of distant metastasis was the liver (13/14 cases, 93%),
whereas one case had extra-liver metastasis. Table 2 shows the
association between clinicopathological factors and LN metas-
tasis or distant metastasis. Age .55 years, tumour size, tumour
invasion >T2, lymphatic invasion and venous invasion were

Table 1 Clinical features of colorectal carcinoids

n (%)

Gender
Male 229 (69)
Female 102 (31)

Mean (median), age (years) 54 (54)

FH of CRC
Positive 16 (5)
Negative 284 (95)

FH of other cancer
Positive 67 (23)
Negative 228 (77)

Tumour site
Colon 28 (8)
Rectum 304 (92)

Tumour size (mm)
1–10 186 (63)
11–20 65 (22)
.21 43 (15)

Tumour depth
T0 26 (9)
T1 237 (77)
T2 14 (5)
T3 12 (4)
T4 17 (6)

Lymphatic invasion
Positive 55 (25)
Negative 168 (75)

Venous invasion
Positive 36 (16)
Negative 186 (84)

FH, familial history; CRC, colorectal cancer.
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significantly associated with both a higher incidence of LN
metastases and distant metastases. Tumour site in the colon
also showed statistical correlation with distant metastasis. The
variables with p,0.2 were then selected for multivariate
analysis using a stepwise logistic regression model (table 3).
Tumour size >11 mm and lymphatic invasion were indepen-
dently predictive of LN metastasis. In contrast, independent
risk factors for distant metastasis were tumour size >21 mm
and venous invasion.

Proportion of LN and distant metastases in colorectal
carcinoids and adenocarcinomas
Patients with well- and moderately differentiated adenocarci-
nomas constituted 91% of the overall cancers in the registry
who underwent surgery for tumours with submucosal or
deeper invasion (69 486/76 579). Hence, to clarify the meta-
static potential of colorectal carcinoids, the actual proportion of
LN metastases and distant metastases was compared between
patients with colorectal carcinoids and those with well- and
moderately differentiated adenocarcinomas who underwent
surgery for tumours with submucosal or deeper invasion,
according to the presence of the identified risk factors. As
shown in table 4, no LN metastasis was present in carcinoids
that were (10 mm and without lymphatic invasion. However,
the rate of LN metastasis increased to 16% in carcinoids with
either one of these two risk factors, and further increased to as
much as 77% in those with both of the risk factors. The risk of
LN metastasis in colorectal carcinoids was not statistically
lower than that of adenocarcinomas, and was even higher if the

tumours had both of the risk factors. As for distant metastasis,
no metastasis was present in tumours that were (20 mm and
without venous invasion. However, the rate of metastasis
increased to 7% among tumours with either one of the two risk
factors, and further increased to as much as 50% among those
with both of the risk factors. Again, the risk of distant
metastasis in colorectal carcinoids was not statistically lower
than that of adenocarcinomas, but was even higher if the
tumours had both the risk factors.

Cancer-specific survival according to the extent of
metastasis
Finally, cancer-specific survival was compared between patients
with colorectal carcinoids and those with well- and moderately
differentiated adenocarcinomas who underwent surgery for
tumours with submucosal or deeper invasion, according to the
extent of metastasis. Among a total of 247 patients with
colorectal carcinoids and 69 486 patients with colorectal well-
and moderately differentiated adenocarcinomas who under-
went surgery for tumours with submucosal or deeper invasion,
prognostic data were available for 63 and 33 875 cases,
respectively. Overall median follow-up was 68 months for
patients with carcinoids and 60 months for patients with
adenocarcinomas. As shown in fig 1, cancer-specific survival of
patients with colorectal carcinoids without LN or distant
metastasis was significantly better than that of those with
adenocarcinomas, showing 100% survival at 5 years (p = 0.031,
log rank test). However, the survival rates of patients with
colorectal carcinoids with regional metastasis—that is, those

Table 2 Clinicopathological factors and lymph-node or distant metastasis

LN metastasis Distant metastasis

Number of
metastasis Total n (%) p Value Number of metastasis Total n (%) p Value

Gender
Male 27 83 (33) 0.581 9 138 (7) 0.670
Female 9 33 (27) 5 61 (8)

Age (years)
, = 55 10 51 (20) 0.018 2 96 (2) 0.008
.55 26 65 (40) 12 103 (12)

FH of CRC
Positive 2 5 (40) 0.536 1 12 (8) 0.643
Negative 27 99 (27) 9 173 (5)

FH of other cancer
Positive 5 22 (23) 0.476 3 40 (8) 0.654
Negative 25 82 (31) 8 143 (6)

Tumour site
Colon 6 17 (35) 0.681 6 21 (29) ,0.001
Rectum 30 99 (30) 8 178 (5)

Tumour size (mm)
1–10 3 43 (7) ,0.001 0 88 (0) ,0.001
11–20 12 30 (40) 1 50 (2)
.21 19 33 (58) 10 37 (27)

Tumour depth
T1 12 73 (16) ,0.001 2 144 (1) ,0.001
T2–4 24 36 (67) 12 41 (29)

Lymphatic invasion
Positive 30 43 (70) ,0.001 11 52 (21) ,0.001
Negative 2 54 (4) 2 95 (2)

Venous invasion
Positive 19 26 (73) ,0.001 10 32 (31) ,0.001
Negative 13 69 (19) 3 115 (3)

CRC, colorectal cancer; FH, familial history; LN, lymph node.
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with LN metastasis but without distant metastasis—decreased
to 81% at 3 years and 68% at 5 years, which was comparable to
that of those with adenocarcinomas (p = 0.908, log rank test).
Presence of distant metastasis further decreased the survival
rates of patients with colorectal carcinoids to 19% at 3 years,
which was also comparable to that of those with adenocarci-
nomas (p = 0.994, log rank test). Thus, the extent of metastasis
was a crucial determinant of prognosis in both tumours, and
the prognosis of colorectal carcinoids with metastasis was no
better than that of those with adenocarcinomas.

DISCUSSION
The present study identified 345 cases of colorectal carcinoids
among 90 057 colorectal cancers prospectively registered in a
nationwide database in Japan. This is the largest study to date
that analysed colorectal carcinoids in the Asian population.
Although there have been large population-based studies of
gastrointestinal carcinoids from the US and Europe,3 18–20 these
studies did not analyse the exact risk factors for metastasis. In
contrast, the present study analysed the risk factors for
metastasis among 247 cases of colorectal carcinoids undergoing
surgery using detailed clinicopathological variables. This is the
largest study to analyse the predictive factors for LN and distant
metastases in colorectal carcinoids, and the first large-series
study that directly compared the malignant potential of
colorectal carcinoids with that of adenocarcinomas.

It is generally accepted that colorectal carcinoids >20 mm
need radical resection for possible LN metastasis.2 7 9 10

However, the management of those that are (20 mm has
been controversial. Recent guidelines from the UK
NeuroEndocrine Tumour group for neuroendocrine tumours
describe that colorectal carcinoids (10 mm could be ade-
quately treated by endoscopic removal.10 However, there has
been opposition to this strategy on the basis of the fact that LN
metastasis occurs even in tumours (10 mm.6 7 21 In compar-
ison with these reports, our data revealed an incidence of LN
metastasis as high as 7% in tumours (10 mm. Our multi-
variate analysis revealed that tumour size > 10 mm and the
presence of lymphatic invasion were independently predictive
of LN metastasis. This result indicates that these two factors are

more predictive than other evaluated variables, such as
muscular invasion or higher age. Furthermore, patients without
either of the two predictive factors did not exhibit LN
metastasis. Our evidence suggests that colorectal carcinoids
without either of the two risk factors could be curatively treated
by endoscopic resection or transanal local excision without
extensive LN dissection. We also emphasise that the presence of
lymphatic invasion should be histologically examined in the
specimens obtained by endoscopic resection or transanal local
excision as this would provide useful information in deciding
on considering the addition of radical surgery for LN dissection.

Distant metastasis is another point of concern in the
treatment of colorectal carcinoids as it significantly worsens
the prognosis.3 18 Indeed, our analysis revealed that almost 80%
of patients with distant metastasis died from the disease within
3 years after surgery. Although this tumour is essentially
chemoresistant,2 10 22–25 previous studies have revealed that
surgical resection of the metastatic lesion could improve the
survival in these patients.2 26–28 In particular, recent reports have
indicated that surgical resection of liver metastasis should be
encouraged if the extent of liver metastasis were localised.27–29

Therefore, early detection of metastatic lesions would be the
key to achieving curative resection and prolonging the survival.
In the light of the finding that tumour size .20 mm and
venous invasion were the two independent risk factors for
distant metastasis in the present study, patients with these risk
factors would require a close follow-up for early detection of
distant metastasis.

The present study revealed that colorectal carcinoids without
metastasis had better prognosis than adenocarcinomas, show-
ing 100% 5-year survival. Previous reports also demonstrated
good prognosis in colorectal carcinoids without metastasis,
showing 85–99% 5-year survival.3 6 18 This evidence implies that
colorectal carcinoids without metastasis, or at least some of
them, can be truly low-grade malignant in terms of survival.
However, the present study also revealed that cancer-specific
survival of patients with colorectal carcinoids with regional or
distant metastasis was comparable to that of those with
adenocarcinomas. Previous studies also demonstrated poor
survival in patients with metastatic colorectal carcinoids,

Table 3 Multivariate analysis of risk factors for lymph-node metastases and distant
metastases

Lymph-node metastasis Distant metastasis

Variables OR (95% CI) p Value Variables OR (95% CI) p Value

Lymphatic invasion 35.0 (8.4 to 245) ,0.001 Venous invasion 19 (2.9 to 377) 0.009
Tumour size .10 mm 8.7 (1.7 to 66) 0.0149 Tumour size .20 mm 19 (2.9 to 377) 0.009

Table 4 Lymph-node and distant metastases in colorectal carcinoids and adenocarcinomas

Risk factors

Carcinoids
Well- and moderately differentiated
adenocarcinomas

p ValueMetastasis, n Total, n (%) Metastasis, n Total, n (%)

LN metastasis
1–10 mm and ly– 0 28 (0) 29 678 (4.3) 0.264
.10 mm or ly+ 4 25 (16) 3570 17 968 (20) 0.628
.10 mm and ly+ 26 34 (76) 22 133 42 027 (53) 0.005

Distant metastasis
1–20 mm and v2 0 87 (0) 45 4274 (1.1) 0.336
.20 mm or v+ 2 28 (7.1) 2528 27 422 (9.2) 0.704
.20 mm and v+ 8 16 (50) 6716 29 242 (23) 0.010

LN, lymph node; ly, lymphatic invasion; v, venous invasion; 2, absent; +, present.
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showing 54–73% and 15–30% 5-year survival in those with
regional and distant metastases, respectively.3 6 18 30

Furthermore, the present study demonstrated that the meta-
static potential of colorectal carcinoids was not lower than that
of adenocarcinomas, and was even higher if the tumours had
each of the two identified risk factors for metastasis. Our data
are compatible with Soga’s report,6 in which the metastatic
rates of early-stage rectal carcinoids were higher than those of
rectal carcinomas if the tumours were .10 mm. Thus,
metastatic rates of colorectal carcinoids could be as high as
those of adenocarcinomas, and the survival rates of patients
with colorectal carcinoids with metastasis could be as poor as
those of patients with metastatic adenocarcinomas. In the
WHO classification, all colorectal carcinoids are defined as low-
grade malignant, even in the presence of metastasis.1 4 This
classical categorisation might be challenged by our results, at
least in the case of colon and rectal carcinoids.

The current study clarified that nearly 90% of the tumours
were located in the rectum. Our results were compatible with a
previous report from Taiwan in which 33 of 37 (89.2%) cases of
colorectal carcinoids were found to have originated from the
rectum.31 Thus, over-representation of rectal carcinoids seems
to be a common feature in the Asian population. In contrast,
the prevalence of colon and appendiceal carcinoids seems to be
much higher among the Caucasian population.2 10 19 Such racial
differences in the distribution of colorectal carcinoids suggest
that race-related genetic factors play an important role in the
development of colorectal carcinoids.3

There are several notable limitations in this study. First, there
are other known risk factors that were not evaluated but which
could predispose to metastasis, including histological growth
pattern, DNA ploidy, mitotic rate, Ki-67 index and hormonal
syndrome.1 30 32–35 These risk factors were not available in the
JSCCR database. However, all variables evaluated in the present
study were prospectively recorded in the database, which would
have minimised accumulation of incorrect or missing data
compared with retrospective research. Another potential
limitation involves the accuracy of the data, as coding errors
may exist. However, the validity of the JSCCR database has
been well established, including metastatic rates, mortality and
tumour distribution.14 15 17 36 Finally, our data include only the
Asian population, and it is not clear how the data can be
generalised to the rest of the world. Although the site

distribution of gastrointestinal carcinoids differs between races,
it has not been fully clarified whether such racial disparities
similarly exist in the metastatic potential or prognosis of
colorectal carcinoids. Further studies using a large international
database are needed to elucidate this issue. Despite these
limitations, we believe that this study reflects the actual
distribution, risk factors for metastasis and survival rates of
patients with colorectal carcinoids in the Asian patient
population.

In conclusion, the malignant potential of colorectal carci-
noids is not always lower than that of adenocarcinomas.
Tumours (10 mm and without lymphatic invasion could be
curatively treated by endoscopic resection or transanal local
excision. However, radical surgery should be considered for the
dissection of regional LNs if tumours are >10 mm or with
lymphatic invasion. Furthermore, tumours >20 mm or with
venous invasion carry a high risk for distant metastasis and
require a close follow-up. These risk factors could be useful in
determining the therapeutic approach.
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Answer
From question on page 854
Hepatic haematoma after endoscopic retrograde cholangiopancreatography (ERCP) is a rare but
potentially life-threatening complication. In this case, the abdominal CT scan demonstrated the
biliary stents in good position with a reduction in intrahepatic biliary ductal dilatation. A large
subcapsular haematoma at the lateral margin of the right hepatic lobe measuring 1661567 cm
in maximal dimensions was seen. The patient was admitted and managed conservatively
without the need for transfusion.

Four such cases have been described previously.1–4 One of these cases occurred after diagnostic
ERCP in a patient with underlying coagulopathy. Coexistence of splenic avulsion and left hepatic
lobe laceration suggested bowing of the duodenoscope while passing through the stomach or
using the long position during cannulation as possible mechanisms of trauma. This patient was
managed with emergency laparotomy.1 The other cases occurred after therapeutic ERCP of
extrahepatic bile duct disease.2–4 In all cases, the likely mechanism of the hepatic haematoma
was believed to be guidewire puncture of the liver parenchyma. All were managed non-surgically
with observation alone,3 percutaneous draining2 or selective embolisation of the hepatic artery.4

The unique features of our case include the extensive intrahepatic ductal intervention
performed with balloon dilation, brush cytology and placement of a long stent, all of which could
potentially rupture the intrahepatic blood vessels in addition to the guidewire itself.
Furthermore, the ruptured blood vessels may have originated from the malignant mass
encasing the right intrahepatic ducts. In the era of therapeutic ERCP, there may be an increase in
the prevalence of this type of iatrogenic complication. When identified and treated rapidly, such
patients can be conservatively managed. Selective embolisation of the hepatic artery can be
performed to control refractory bleeding.
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