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Purpose. Neuroendocrine tumor (NET) of the colon and rectumis rare and
is different from the way of treatment of the so-called colorectal cancer.
The treatment of the NET of the colon and rectum is mainly based on the
endoscopic or surgical resection. However, the adjuvant therapy beyond
the resection to the advanced disease is still not standardizedand there is
little evidence discussion about it. Theaim of the study is to review the
outcome of the advanced neuroendocrine tumor of the colon and rectum
with or without adjuvant therapy in two medical centers in Taiwan.
Methods. From 1995 to 2015, a totalof seventeen patients with NET of the
colon and rectum with lymph node metastasis without distant metastasis
were enrolled in this case serie. The clinical symptoms, lab data, patho-
logy result and treatment were reviewed and disease survival was ob-
tained for further evaluation.

Results. In 2010, WHO divided the NET into three categories according
to the cell proliferation by the pathology. In our case series (NET of the co-
lon and rectum with lymph node metastasis, TMN stage I1Ib), the disease
survival is correlated with the WHO 2010 classification (p < 0.001).
Others factors including T stage, adjuvant therapy, location of the NET
have no significance difference between the disease survivals.
Conclusion. NET of the colon and rectum is rare and the prognosis of tu-
mor with lymph node metastasis after surgical treatment depends on the
2010 WHO classification according to the tumor cell differentiation. There
is no apparent benefit from adjuvant therapy after surgical treatment with
curative intent in our case series. Further case collection and a prospective
study are needed to confirm the treatment options of NET of the colon and
rectum.

[J Soc Colon Rectal Surgeon (Taiwan) 2016,27:29-35]

euroendocrine tumors are heterogeneous tumors  tem. These tumors share the capacity of producing
derived from the cells of the neuroendocrine sys-  some vasoactive peptides and hormones, which can
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induce the carcinoid syndrome. In the colon and rec-
tum, neuroendocrine tumors can arise from the L cells
and are a rare disease in comparison with other colo-
rectal tumors.' The prevalence of neuroendocrine tu-
mors in the colon and rectum is 0.9% according to the
US Surveillance Epidemiology and End Research pro-
gram from 1973 to 2007.> These tumors share the
same symptoms as other colorectal tumors, including
abdominal pain, rectal pain, tenesmus, and bleeding or
palpable abdominal mass lesions. However, the dis-
ease prognosis and staging are different. There are two
main staging systems describing the neuroendocrine
tumors of the colon and rectum; one is the 2010 WHO
guidelines dividing these tumors into three groups
based on cell proliferation and the other is the TMN
system.” The treatment of the neuroendocrine tumor-
softhe colon and rectum is mainly based on endoscopy
or surgical resection.” However, adjuvant therapy be-
yond the resection to the advanced disease is still not
standardized. The aim of the study was to review the
outcome of advanced neuroendocrine tumors of the
colon and rectum with or without adjuvant therapy at
two medical centers in Taiwan.

Materials and Methods

Information on neuroendocrine tumors of the co-
lon and rectum diagnosed at the Linkou Chang Gung
Memorial Hospital and Taipei-Veterans General Hos-
pital was prospectively collected since 1995 at CGMH
and since 2000 at VGH. Until 2015, a total of one
hundred and seventy six patients were recorded in
these databases.

We selected patients who were diagnosed with
neuroendocrine tumors of the colon and rectum com-
bined with lymph node metastasis. Patients with dis-
tant metastasis were excluded from this case series.
Seventeen patients were included in this case series
and their medical records were retrospectively ob-
tained. All patients were followed up for three to six
months after surgery during the first three years and
annually thereafter. Digital examination, chest X-ray,
abdominopelvic ultrasound, or computed tomography
(CT) scan was used. Survival time was defined as the

time elapsed from the date of diagnosis of the neuroen-
docrine tumor until death from all causes or until 3rd
February 2015, which was the final date of analysis in
this case series.

Statistical analysis

The statistical endpoint of the analysis was overall
survival from the date of the diagnosis. The group dis-
tributions for each clinicopathologic trait were com-
pared using the chi-square test. Data are expressed as
mean * standard deviation. Kaplan-Meier survival
curves were plotted and compared using the log-rank
test. Statistical significance was defined as p < 0.05.
Statistical analyses were performed using the Statisti-
cal Package for the Social Sciences (SPSS) for Win-
dows, version 16.0 software.

Results

A total of seventeen patients were enrolled in this
study. Table 1 shows the characteristics of our study
population. The study population comprised twelve
men (71%) and five women (29%). The mean age at
diagnosis was 56 + 16.7 years (range: 29-82 years;
median: 50 years). There were eleven patients with le-
sion of the rectum (65%), one patient with lesion of the
hepatic flexure (6%), two patients with lesion of the
ascending colon (12%), two patients with lesion of the
sigmoid colon (12%), and one patient with lesion of
the descending colon (6%). Six of these patients suf-
fered from changing bowel habits (35%), five suffered
from abdominal or anal pain (29.4%), and four suf-
fered from bloody stool passage (23.5%).

According to the 2010 WHO guidelines, our study
population of neuroendocrine tumors with lymph node
metastasis in the colon and rectum was composed of
eight grade 1 (G1) tumors (47%), four grade 2 (G2)
tumor (23.5%), and five grade 3 (G3) tumors (29.5%).
The mean overall survival was 70.9 months in the G1
group and 59.7 months in the G2 group, which were
statistically significant compared with overall survival
in the G3 group (22.5 months, Fig. 1, p <0.001). The
mean overall survival was 59.8 months (95% confi-
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dence interval: 42.2-77.4 months) in our study popu-
lation.

All patients included in this case series showeda
tumor size larger than 2 cm. There were eight patients
(47.1%) who presented with a T2 lesion, five patients
(29.4%) with a T3 lesion, and four patients (23.5%)
with a T4 lesion. The mean overall survival in the T2
group was 66.8 months, which was better than that in
the T3 (52.7 months) and T4 (40.3 months) groups.
However, there was no statistically significant differ-
ence between each group (p = 0.6).

Among these seventeen patients, sixteen received
surgical treatment with curative intent. Only one of
the patients received exploratory laparotomy for tumor

resection and an unresectable tumor was found during
the operation. Palliative colostomy was then performed
during the operation. Seven of these patients received
adjuvant chemotherapy or hormone therapy. Chemo-
therapy regimens were mostly based on the drugs of
etoposide and cisplatin. For patients who received the
adjuvant chemotherapy or hormone therapy, the mean
overall survival was 67.6 months. Compared with the
patients who did not receive further adjuvant therapy,
the mean overall survival was 45.3 months and showed
no statistically significant difference (p = 0.21, Fig. 2).
As shown in Table 1, neuroendocrine tumors were
more likely to be found at the rectum (n = 11, 64.7%)
than at the colon (n =6, 35.3%). The mean overall sur-

Table 1. The clinical data, pathology, treatment, staging and survival in this case series

Case Tumor Surgical Chemotherapy/ Survival ~ Survival
No. Age  Gender location Pathology treatment Stage hormone therapy status (months)
1 48 Female Rectum Carcinoid, G1 LAR pT3NIMO Alive 17
2 40 Male Rectum Carcinoid, G1 LAR pT3NIMO SFU Dead 68
3 77 Male Rectum Carcinoid, G1 LAR pT4N1IMO Dead 97
4 79 Female Ascending Large cell RH pT3NIMO Etoposide+ Dead 22
colon neuroendocrine cisplatin
carcinoma, G3
5 65 Male Rectum Large cell APR pT2N1MO Etoposide+ Dead 10
neuroendocrine FOLFOX
carcinoma, G3
6 55 Male Sigmoid Neuroendocrine AR pT4N1MO SFU Dead 7
colon carcinoma, G3
7 65 Male Sigmoid Large cell AR pT3NIMO Dead 27
colon neuroendocrine
carcinoma, G3
8 46 Male Rectum Neuroendocrine LAR pT2N1MO Alive 34
tumor, G2
9 49 Female Ascending Carcinoid tumor, RH pT3N1IMO Alive 42
colon Gl
10 50 Male Descending Large cell AR pT4N1IMO FOLFIRI+ Alive 9
colon neuroendocrine Etoposide+
carcinoma, G3 Cisplatin
11 76 Male Rectum Carcinoid, G2 LAR pT2N1MO Dead 85
12 51 Male Hepatic Carcinoid, RH pT2N1IMO Dead 72
flexure Gl
13 82 Male Rectum Carcinoid, G2 Colostomy  cT4NIMO Dead 30
14 32 Female Rectum Carcinoid, G1 LAR pT2N1MO Alive 78
15 29 Female Rectum Carcinoid, G1 LAR pT2N1MO Etoposide+ Alive 83
Cisplatin
16 76 Male Rectum Carcinoid, G1 LAR pT2N1MO Dead 34
17 48 Male Rectum Carcinoid, G2 LAR pT2N1MO Octreotide LAR alive 60

LAR: low anterior resection; RH: right hemicolectomy; APR: abdominoperineal resection; AR: anterior resection.
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vival of those with neuroendocrine tumor arising from
the rectum was 68.5 months, which was higher than
those with neuroendocrine tumor arising from the co-
lon having a mean overall survival of 41.4 months.
However, there was no statistically significant differ-
ence between these two groups (p = 0.083, Fig. 3).

Discussion

Neuroendocrine tumors (NET) of the colon and
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rectum are rare and comprise less than 1% of malig-
nancies of the colon and rectum.>® Gould and Chejfec
first described the disease in 1978. Several small case
series were reported and people are now more familiar
with this disease.” Evidence has shown the benefit of
treatment of NET of the colon and rectum with eto-
poside and cisplatin. However, a small number of pa-
tients were encountered because of the rarity of NET.3?
Because colon and rectal cancer benefit from adjuvant
chemotherapy, it is interesting to show the result of
advanced NET of the colon and rectum after surgical
treatment with or without adjuvant therapy.'’

In our case series, males were predominant than
females, which corroborates previous case series.'!
None of our patients showed symptoms of carcinoid
syndrome, and the most prevalent symptoms noted
were bowel habit changes and abdominal or anal pain.
Previous observations have shown similar results,
wherein non-specific symptoms were noted in NET of
the colon and rectum without the carcinoid syndrome.
Reports have shown that carcinoid syndrome was
rarely seen in NET of the colon and rectum (less than
5%).12

According to the 2010 WHO guidelines, NET was
classified into three categories based on tumor cell
proliferation: G1, mitotic count <2 per 10 high-power
fields (HPF) and/or Ki67 < 2%; G2, mitotic count 2-
20 per 10 HPF and/or Ki67 3%-20%; G3, mitotic
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Fig. 3. The overall survival curve between neuroendocrine
tumor of the colon and rectum. NET: neuroendo-
crine tumor.
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count > 20 per 10 HPF and/or Ki67 > 20%.* In this
case series, we included neuroendocrine tumors of the
colon and rectum with the presentation of lymph node
metastasis without distant metastasis. According to
TMN staging, they all belong to stage I1Ib. However,
different WHO grading was obtained. It is interesting
to show that different grading independently indicated
different prognosis, even under the same TMN stage
(Fig. 1).

Previous studies have shown that the size of the
NET of the colon and rectum is related with the risk of
lymph node or distant metastasis and further with dis-
ease survival. Tumor size larger than 2 cm has a higher
rate of lymph node metastasis or more advanced dis-
ease in presentation; thus, the European Society of the
neuroendocrine tumor suggests that extensive surgi-
cal treatment should be performed in such patients.*!"'
In our study, all included patients presented with lymph
node metastasis and the tumors were all larger than 2
cm in size. Comparing the different T stages in our se-
ries, there was no statistical difference between each
of the groups. This revealed that lymph node meta-
static status has a superior prognostic effect on tumor
invasion or size and they all belong to the same dis-
ease stage on the TMN system.

Chemotherapy for NET of the colon and rectum is
less effective and there is a lack of robust evidence. In
advanced NET of the colon and rectum, chemotherapy
is the last choice of treatment.®!*!* Reports had showed
the treatment regimens of streptozocin, 5-fluorouracil,
doxorubicin, capecitabine, temozolomid, cisplain and
etoposidein NET, and better response of combined
therapy with cisplatin and etoposide was obtained.
Reports have shown the response rate of combined
cisplatin and etoposide in the treatment of NET of the
colon and rectum is between 42%-67%.'*"" In addi-
tion to chemotherapy, recent literature has shown some
benefit from the treatment of NET with octerotide.'®
The benefit from octerotide is not only improves the
symptoms caused by NET but also improves the dis-
ease survival and quality of life.!” In our case series,
data showed better disease survival of the patients who
had received the adjuvant therapy. However, this was
not statistically significant (Fig. 1). Further case col-
lection for augmented statistical power would clarify

the benefits of the treatment.

In our study, we also compared the prognosis of
the tumor site over the colon or rectum. The data
showed a higher percentage of tumor at the rectum
than at the colon, which is compatible with the previ-
ous studies.'>? It is believed that the tumor of the rec-
tum has an earlier disease stage than that of the colon
because the earlier disease symptoms present at the
rectum. However, many previous studies have shown
that there is no difference in disease prognosis be-
tween the sites of the tumor.!*>?! Our study corrobo-
rated this finding with respect to disease survival (Fig.
3).

Interestingly, our case series showed a case of
NET at the rectum with unresectable tumor, for which
palliative colostomy was performed during the opera-
tion. Because of old age and poor clinical status of this
patient, further adjuvant therapy was not conducted.
The disease stage was the same as that for other pa-
tients belonging to stage I1Ib and the 2010 WHO grad-
ing was G2. This patient died 30 months after the dia-
gnosis of the NET, and this indicates that even without
treatment, the patient still had a period of time after
diagnosis of the advanced NET tumor, wherein the
2010 WHO grading was not G3.

The limitations of the present study are that the
number of patients was small because of the rarity of
NET of the colon and rectum. Retrospective data re-
view also showed some selective bias within the case
series. The indication in the adjuvant therapy group
was not clear because of retrospective data collection.
Adjuvant therapy regimens were different in the study,
and different treatment effects would cause bias in the
group with adjuvant therapy. However, this study
shows the current treatment results and experience of
recent years in Taiwan. Further case collection or a
prospective study could enrichinformation about this
disease.

Conclusion

NET of the colon and rectum is rare and the prog-
nosis of tumor with lymph node metastasis after surgi-
cal treatment depends on the 2010 WHO classifica-
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tion according to the tumor cell differentiation. The
disease prognosis showed no difference between co-
lon and rectum in our case series. There is no apparent
benefit from adjuvant therapy after surgical treatment
with curative intent in our case series. Further case
collection and a prospective study are needed to con-
firm the treatment options of NET of the colon and
rectum.
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